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BBepeHue

HacTtosawmin nHOOPMaLMOHHO-TEXHUYECKUA CMPABOYHMK MO HaWMyyLWMM AOCTYMNHBIM
TexHonornam (nanee — cnpasodHuk HOT) «OuncTka BbIGPOCOB BPEAHbIX (3ArpsS3HAOLLMX)
BELLEeCTB B aTMOCKMEpPHLIA BO3AYX NPV MPOW3BOACTBE MPOAYKLUMM (TOBapOB), & TakkKe mnpwu
npoBefeHn paboT 1 OKasaHUM YCNyr Ha KPYMHbIX NPeanpuUsTUSaXy SBASeTCS AOKYMEHTOM Mo
CTaHgapTM3aumn, paspaboTaHHbIM B PesysibTaTe aHanmsa TEXHUYECKNX, TEXHONMOMYECKMX n
YMpaBreHYeCknX PEeLLEHU, NPUMEHSIEMbIX Npu 0BecnedYeHnn OUnCTKN BbIBPOCOB BPEAHbIX
(3arpsasHALWMX) BELWECTB B aTMOCKHEPHbIA BO34YX NPV MPOM3BOACTBE NPOAYKLMN (TOBAPOB),
a TaKke npu npoeeaeHUn paboT 1 OKasaHUM YCIyr Ha KPYNHbIX NpeanpusaTusix.

Ctpyktypa Hactoswero cnpaeodynmka HAT cooteetctByer MHCT 21—2014 [11],
dopmar onucaHust TexHonornn — MHCT 23—2014 [13], TepMWHbI NpyYBEAEHbI B COOTBET-
cteun ¢ MHCT 22—2014[12].

Ons yno6etea MASHTUUKALMA BELLECTB, 3arpsAsHAOWMX aTMocdepHbId BO3AyX, B
TEeKCTe HacToswero cnpasoyHuka HOT nocne HaMmeHOBaHWSA BeLLECTBA B KPYribix ckobkax
NPUBELEH ero Kog B COOTBETCTBMU C JOKYMEHTOM «[llepeyeHb 1 kopbl BELWECTB, 3arpsA3Hsio-
LmMX atMocepHbIi BO3gyx» (M3gaHne BocbMoe, nepepaboraHHoe n aononHeHHoe. — CI16,
2010).

KpaTkoe cogepxxaHue cnpaBounuka HAT

BeeaeHue. MNpuBoaaTcs KpaTkoe cogepxaHune Hactoswero cnpasodHuka HAT u o6-
30p 3aKoHOAATEsbHbIX OKYMEHTOB, UCMOMb30BAHHBIX NPU €ro paspaboTke.

MpeaucnoBue. YkasbiBaeTcs Lenb paspaboTkm HacToswero cnpasoyHvka HAOT, ero
cTaTyc, 3aKoHoAaTerbHbIN KOHTEKCT, ONMCaHNE KOHKPETHON NpobnemMbl MEXOTPacieBoro xa-
pakTepa, peluaeMoi HacTosAwmM cnpasoYHkom HAT, onvcaHue npoueaypbl CO3haHns B CO-
OTBETCTBUM C YCTAHOBIIEHHBLIM MOPSAKOM, a Takke NMopsAoK €ro NpUMeHeHMS.

O6nactb npumeHeHus. MNpusoasaTca obnactn npumeneHus HOT, Ha koTopble pac-
NpoCTpaHAeTCa AeNCTBUE HacToswero cnpasoyHuka HAT. YkaseisaoTca npeanpusTms, Tex-
HOJOMMM OYUCTKM BbIOPOCOB BPEAHbIX (3arpssHAOWMX) BELWECTB B atMOC(EpHbIN BO3AYX
NSl KOTOPbIX HE BKIMOYEHbI B HACTOSALWMIA cnpaBoyHmk HOT.

B paspene 1 npuBogutca oban nHpopmauma o paccMmaTrpuBacMon MEXOTPaceBomn
npobrneme: ouncTke BbIBPOCOB BpeAHbIX (3arpsasHAOLWMX) BELLECTB B aTMOCKhEpPHbIN BO3AyX
npv NPOM3BOACTBE NMPOAYKLNM (TOBApOB), a Takke Npu nposeaeHun paboT v okasaHum ycnyr

Ha KpYMHbIX NMPeAnpUaTUsIX.

VI
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B paspgene 2 npvBoauTCA onncaHMe TEXHONMOrMYeCKUX MPOLIECCOB, UCMOMb3YEMbIX B
HacTosilee Bpems ANA OYUCTKM BbIOPOCOB BpeAHbIX (3arpsasHSAOWMX) BELLECTB B artMo-
chepHbIN BO3AYX NPU NPOU3BOACTBE NPOAYKLMM (TOBAPOB), BLINOMHEHUN paboT 1 okasaHun
ycnyr B npuoputeTHbIX obnactsax npumeHenus HAT. MNpuoputeTHele obnactu npumeHeHns
HAT Bbinn BoigeneHsl ns «lMNepeyHs obnactei NPUMEHEHNS HANMNYYLWUX LOCTYMHBIX TEXHO-
norun» (y1B. pacnopsbkeHnem MpaeutenbctBa Poccuiickon depepaummn ot 24 gekaGps
2014 r. Ne 2674-p), ncxoas ns o6LEMOB BbIOPOCOB BpEAHbIX (3arpAsHAIOLWMX) BELLECTB B
aTMocdepHbI BO3AYX, Hanuums akonornyeckux npobnem m np. TekcT pasgena 2 oCHOBbIBa-
eTCA Ha WHPOoPMauuW, NPUBEAEHHON B MOCTYNUBLUMX OT MPEANPUSATUN aHKeTax, a Takke
MUCEMEHHO CPOPMYNMPOBAHHBIX MHEHUSX 3KCTIEPTHOIO coobLyecTBa, NO3TOMY B TEKCTE MO-
ryT BCTpeYaTbCs BTOPUYHBIE 3AMMCTBOBAHUS U3 HAYYHO-TEXHUYECKON NMUTEPAaTYpbI.

Paspen 2 coctout ns cneayoLmx noapasaenos:

- «2.1 Obwme noaxoabl K OYNCTKE BbIBPOCOB BPEAHbIX (3arpA3HAOLWMX) BELECTB B
aTMocdepHbIN BO3AYX Ha NPeanpUATUSIXY;

- «2.2 XapakTepucTuka BbIOpOCOB BpefHbIX (3arpAsHAOLLMX) BeLecTB B atMocdep-
HbI BO34YX B NPUOPUTETHBIX obnacTsx npuMmeHeHust HOT»;

- «2.3 OnucaHve npuMeHsieMbiX NOAXOAOB, METOAOB, MEP U MEPONPUATUIA, Hanpas-
NEHHbIX Ha OYNCTKY BbIOPOCOB BPEAHBIX (3arpA3HAIOLMX) BELLECTB B aTMOCKHEPHBLIN BO3-
BYX»;

- «2.4 Togxoabl, METOAbI, MEPbI N MEPOMPUSATUS, HanpaBneHHbIe Ha OYMCTKY NPOu3-
BOACTBEHHbIX BbIOPOCOB B aTMOC(EpPHBIN BO3LYX OT OCHOBHbIX 3arps3HSAOLLMX BELLECTB
(B3BeLLeHHbIX BellecTts (koa 2902), anokeupa cepsbl (kog 330), guokcmaa asota (kog 301) u
okcuaa asota (kog 304), okenaa yrnepoga (kog 337))».

B paspene 3 npusoguTCs onpefeneHne noAxoAoB, METOAOB, MEP U MEPONPUSATAA B
kayectee HAT aNns o4MCTKM BbIGPOCOB BPeAHbIX (3arpssHAOLLMX) BELLECTB B aTMOCHEpHbIN
BO3ayXx (0OpasyroLmMXCs Npu NpOon3BOACTBE MPOAYKLMW/TOBapOB, NpoBeLeHnM paboT n oka-
3aHMM YCNyr Ha KPyrMHbIX NPeanpusTUsix) B COOTBETCTBMM CO cTaTbel 28.1 PepepanbHoOro
3akoHa oT 10 sHBaps 2002 r. Ne 7-03 «O6 oxpaHe okpyxatollern cpefbl», «MeTognyeckumm
pekoMeHAaUMsMUN MO ONpPeaesieHNIo TEXHONOMMN B KavyecTBe Haumyyllel AOCTYMNHOW TEXHO-
nornny», yreepxaeHHsiMn MNpukaszom MuHnpomTopra Poccuiickon depepauun ot 31 mapta
2015 . Ne 665, a Takke ¢ yyeTom nonoxeHui FOCT P 54097—2010 «PecypcocbepexeHme.
Hanny4ywwue goctynHele TexHonormn. MeTogonorns nageHtndmkaummy 1 eBponenckoro cnpa-
BoyHuka HAT «KomnnekcHoe Bospenctene HOT Ha OKpyKatoLlyto Cpeay M 3KOHOMUYecKas

3P HEKTUBHOCTb Y.

Vi
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B paspene 4 npueoautcs onucandne HAT, no3sonstowmx cokpaTuTb SMUCCUA B OKPY-
XarLyto cpegy, notTpebnenme coipbs, BOAbI, SHEPIMN U CHU3WUTL 0Opa3oBaHNE OTXOAOB Mpu
O4UCTKE BbIOPOCOB BpeAHbIX (3arpsa3HAOLLMX) BEWECTB B aTMOCHEPHBIA BO3A4YX MPWU NMPons-
BOACTBE MPOAYKLUM (TOBapOB), a Taioke nNpv npoeeaeHnn paboT 1 okasaHuy ycnyr Ha Kpyn-
HbIX npeanpuaTuax. Mpueoantcs onucaHve yHmeepcanbHbix HAOT, oTHOCcAWMXCA KO BCen
obnactu npumMeHeHns Hactoswero cnpasoyHuka HAT, B Tom uncne HAOT opraHv3aunoHHo-
YNpaBneH4Yeckoro xapakrepa, aHeprocbepexeHus u pecypcocbepexeHusi, NpoM3BOACTBEH-
HOrO 3KOMNOTMYECKOro KOHTPONS, NPeAOTBPaLLEHNS HEFraTUBHOroO BO3AENCTBUSE 06paboTkn oT-
XOASILLMX Fa30B Ha OKPYXaroLLyto cpefy, NPefoTBpaLLeHUs U cokpalleHns obpasosaHus 3a-
naxos W LymMOBOro Bosgencteus. MNpMBOAATCA AaHHbIE NO OrPaHUYEHUIO MPUMEHUMOCTU
HAT (BosmoxHOCTE NpuMeHeHnss HOT Ha aencTeyloWwmx NpeanpusaTusix; BOSMOXHOCTb BHEA-
penHnss HOT Tonbko Ha HOBOM npeanpuatvu). o BO3MOXHOCTU NPUBOAATCA 3KOHOMUYECKNE
rokasartenu, xapakrepusyrowime npumeHenve HAT.

B paspene 5 npusoautcs onucadue HAT, noasonsowmx oNnTMMU3npoBaTh NPOLECChI
O4YNCTKM BbIBPOCOB BPEAHbIX (3arpA3HSAIOWLMX) BELLECTB B aTMOCKHEpPHbI BO34yX OT OCHOB-
HbIX 3arpA3HSAOLLMX BELLECTB NOCPEACTBOM NPOBELEHNSA NEPBUYHBIX MEPOMNPUSTUI, Hanpae-
NeHHbIX Ha NpepoTBpaLleHne o6pa3oBaHusl BpeaHbIX (3arpsA3HSIOLMX) BELLECTB B Bbibpocax,
a TaKKe BTOPUYHBLIX MEPONPUSATUAMA («Ha KOHLE TPYObI»), NOAXOAbI K KOTOPbIM ykasaHbl B 2.4.
[MpuBoaATCS faHHbIE NO OrpaHnyeHnto npumeHnmoct HOT (BO3MOXHOCTb UCNONbL30OBaHNA
HAOT Ha pencTeylomMx NPeanpuaTUsX; BOSMOXHOCTb BHegpenna HOT Tonbko Ha HOBOM
npeanpusatum). No BO3MOXHOCTU MPUBOAATCA 3KOHOMUYECKME NoKasaTenn, xapakrepusyro-
wme npumeHeHne HAT.

B pa3pene 6 npvBoauTCs onucaHne NepCrnekTUBHBIX TEXHOMOMNN, NPUMEHSEMbIX ANS
OYUMCTKM BbIBPOCOB BpeAHbIX (3arps3HSAIOLWMX) BELLECTB B aTMOCHhEPHbIN BO3AYX U Haxoas-
LUMXCA Ha CTaauM Hay4HO-UCCIIEAOBaTENbCKNX, OMbITHO-KOHCTPYKTOPCKMX paboT, OnbITHO-
NMPOMBILLINIEHHOrO BHEAPEHWS, a Takke 3apyOexHbIX TEXHOMOMMA, HE MOMNyYMBLUMX B HacTos-
LLiee BpeMsl LUMPOKOro BHeAPEHUs Ha TeppuTtopun Poccuickon ®egepaumn.

3akniounTtenbHble NMONOXeHUs1 U pekomeHaaumn. B paspene npusopsaTca ceepae-
HUS1 O YneHax TeXHWYECKOW paboyen rpynmbl, MPUHAMAaBLLMX yvacTue B pa3paboTke HacTos-
wero crnpasoyHuka HAT, Ux B3aMMHOe cornacue no OTAENbHBIM MONOXKEHUAM HacTOSALLEero
cnpasoyHmka HAT. MpuBoasTca pekomeHaaumMm O HanpaeneHUsix NpoBeAeHUS AanbHENLLINX
uccrneaosaHuin u cbopa nHdopmauum B odnactn HOT ans ouncTku BbIBPOCOB BpeaHbIX (3a-
rPS3HSIIOWMX) BELLECTB B aTMOCepHbIA BO3AyX Npy NPOM3BOACTBE NpOoAyKUMKU (TOBapOB), a

Talkke Npuy NpoBeAeHM paboT M oKkaszaHWK YCIyr Ha KPYMHBIX NPeANPUATUSIX.

Vi
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Bubnuorpacwus. MpveeseH nepeyveHb UCTOYHMKOB WHGOPMELMU U HOPMAaTUBHbLIX
MpaBoBbIX aKTOB, UCMNOMNb30BaHHLIX NpU pa3paboTke HacTosLero cnpasoyHvka HAT.

MpunoxeHus. B npunoxeHnn A NPUBOAUTCS NepeyeHb HauMoHanbHbIX CTaHAapToB
cepumn «PecypcocbepexeHne», B NpUnoXxeHun b — nepeveHb HauMoHarnbHbIX CTaH[apToB
cepumn «AHeproctepexeHney, B NpUnoxeHun B — nHbopmaums no 3HeproaHeKTMBHOCTY,
B npunoxerHun [ — nepevers HAT, B npunoxernn [] — OCHOBHbIE U ONONHUTENbHBIE BUABI
JeaTensHOCTU C ydeTom obnacten npumenenns HAT, a Taicke aencteyowmx B Poccuiickomn
degepauum kogos OKB3I[.

Mpu paspaboTtke Hactosiwero cripaeovHvka HAT 6binv ncnonb3osaHsl cneayrolme
3akoHoAaTenbHbIE U HOPMATUBHBIE JOKYMEHTbI:

- efepanbHbiit 3akoH oT 10 aHeapsa 2002 r. Ne 7-03 «O6 oxpaHe okpyxarloLLen cpe-
Ibly;

- depepanbHbif 3akoH oT 31 aekabpsa 2014 r. Ne 488-03 «O NpOMBILLINIEHHON MONUTU-
ke B Poccuickon degepauumy;

- depepanbHbii 3akoH oT 4 masa 1999 r. Ne 96-d3 «O6 oxpaHe atmocdepHoro Bo3ay-
xay;

- noctaHoBrneHne [paeuTtenbctea Poccuiickon degepaunm ot 23 gekabpsa 2014 r.
Ne 1458 «O nopsigke onpefeneHns TEXHOMOMM B Ka4eCTBE HaunyudLen JOCTYNHON TEXHOMO-
mu, a Takke paspaboTkn, akTyanmsauum n onybnukoBaHns MHPOPMALMOHHO-TEXHUYECKMX
CMPaBOYHMKOB MO HaNMy4LLUM JOCTYMHBIM TEXHOMOrMSAMY,

- pacniopsbkeHne [paeuTensctBa Poccuiickorn depepauum oT 24 pekabps 2014 r.
Ne 2674-p «O6 yTBepxaeHun MepeuHa obnacTei NPUMEHEHWA HauMyyLMX JOCTYMHbIX TeX-
HOMOrnN»;

- pacniopsvkeHne [Mpaeutensctea Poccuiickon Pepepaumm ot 31 oktabpa 2014 .
Ne 2178-p «O6 yTBEpXaeHMM noaTanHoro rpaduvka cosgaHuns B 2015-2017 rogax oTpacrne-
BbIX CMPABOYHMKOB HaUIydLLIMX LOCTYMHbIX TEXHOOTUNY,

- pacnopsokeHne [Mpaeutensctea Poccunckon Pepepaumm ot 19 mapta 2014r.
Ne 398-p «O6 yTBEpXAEHMN KOMMMEKCa Mep, HamnpaBneHHbIX Ha OTKa3 OT WCMOMb30BaHMWSA
YCTapeBLUNX N HESPDEKTUBHBIX TEXHONOMMIN, NepPexos Ha NPUHLMMLI HAUITYYLLIMX LOCTYMHbIX
TEXHOJOMUN N BHEAPEHNE COBPEMEHHbBIX TEXHOMOMUIAY;

- npuka3 MuHucTepcTBa NPOMBILNEHHOCTM U Toproenu Poccuiickon depepauum ot
31 mapTa 2015r. Ne 665 «O6 yTBepKASHUM MeToaMYeCKMX PEKOMEHAaumMIn Nno onpeaene-
HUIO TEXHOMOMN B KAYECTBE HaWUMyYLLEei AOCTYMHOW TEXHOMOTUNY,

-MHCT 21—2014 Hawnny4wwue gocTtynHble TexHonorun. CTpykTypa nHdopMaLoHHOo-

TEeXHNYEeCKOro crnpaBOYHUKa,
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- MHCT 22—2014 Hanny4wme AOCTYNHbIE TEXHONOTMU. TEPMUHBI U ONpeAeneHs;

-MHCT 23—2014 Hanny4dwwue poctynHble TexHonorun. dopmMar onncaHua TEXHOSOo-

HacToswmi cnpasouHuk HOT paspaboraH ¢ y4eTtoMm nmetowmxca B Poccuiickon de-
Aepaupm TexHonorun, obopysoBaHus, Coipbd, APYMMX PECYPCOB, a Takke C y4eTOM KnuMaTtu-
YECKMX, BKOHOMMHYECKMX 1 coumanbHbix ocobeHHocTen Poccunckon depepaumm.

Mpw paspaboTke HacTosLero crpaBoYHmka HOT 6binn NCMonb30BaHbl NONOXEHUS Py-
KOBOASILLIEro AOKYMEHTA MO TEXHOMOMMAM perynmposaHusi BbiIopocos cepbl, NOx, neTy4unx op-
raHN4YECKMX COEANHEHWI, MbINN N3 CTAUMOHAPHBIX MCTOYHUKOB (« KOHBEHLMSI O TpaHCrpaHuy-
HOM 3arpsisHEHUM BO3ayxa Ha GonbluMe pacCTOsHMAY), eBponenckoro crnpasoyHvka HAT
«CucTteMbl 06paboTku/obpalleHnsa €O CTOUHBIMM BOAAMM M OTXOASLIMMM rasammn B XMMude-
CKOI MPOMBILLIEHHOCTU» U 29 OTpacneBbiX («BepTUKanbHbIX») €BPONEeNCKNX CrpaBOYHMKOB
HAT, nepeyeHb KOTOPbIX NPUBOAUTCA B Bubnuorpadum. Micnone3osaHne He Bcex oTpacne-
BbIX eBponelckux cnpasoyHmnkos HAT npu paspaboTtke HacToswero cnpasoyHuka HOT obb-
SICHSETCS OTCYTCTBMEM B HUX pasfenos, nocssleHHbIx HAT B obnact ouncTkm BbIBpocos
BpeaHbIX (3arpsAsHsIoLLMX) BELWECTB B aTMocdepHbIn Bo3ayx, nubo ceegenvem HAT k opra-
HM3ALMOHHO-YNPaBNEHYECKMM NOAX0AaM.

B kauecTBe MCTOYHMKOB MHpopMaumm 06 obnactax npumeHernsa HOT n o npymetsie-
MbIX Ha NpakTuke TexHonorunsax, otHocsAwmxesa k HAT, 661N ncnonb3oBaHbl CBEASHWSA, NONy-
YeHHble B pesynbTare aHKeTUPOBaHWS NPEANPUSTUNA, CTaTUCTNYeckne COOPHUKW, pesyrnbTa-
Tbl HAyYHO-UCCNEAOBATENbCKUX U AUCCEPTALMOHHBIX PaboT, MHbIE UCTOYHVKK, a TakkKe WH-

hopmaLumsi, nonyyeHHasi B X04e KOHCYIbTaLWIM C 3KCnepTaMu B COOTBETCTBYIOLLEN obracTu.
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MpeaucnoBue

Lienn, ocHOBHble NMpUHLUMMLI M NOPSAOK pPa3paboTkM MHEPOPMALMOHHO-TEXHUHYECKNX
CMPaBOYHMKOB MO HaMMyylUM AOCTYMHbIM TEXHOMOrMSM YCTAHOBMEHbI MOCTAHOBMEHUEM
MpaeuTenbctBa Poccurickon depepaunm ot 23 pekabpa 2014 r. Ne 1448 ([1]). MepeudeHb
obnactell MPUMEHEHUS] HaWMyywMX JOCTYNMHbIX TEXHONOIWUIM OnpeaeneH pacnopskeHWeMm
MpaeuTtensctBa Poccuiickon ®epepaumu ot 24 aekabps 2014 r. Ne 2674-p ([2]).

OcHoBHOM Uenblo paspaboTkM Hactosiwero cnpasoynvka HOT senaetca cospaHve
6a30Boro MHCTPyMeHTa ans BHeapeHust HOT B obnactun ounctku BoiBpocoB BpeaHbIX (3a-
rPSI3HAIOLLMX) BELLECTB B aTMOCKEPHbIA BO3AYyX NPV NPOM3BOACTBE NPOoAyKuMn (ToBapos), a

TakKke NPy NPoBeAeHNN paboT 1 OkasaHWKM YCIyr Ha KPYMHbIX NPEANPUATUSAX.

1 Ctatyc [OKYMeHTa

Hactoswmn cnpasoynmk HOT aBnseTca AokyMeHTOM No craHgapTusaumm un paspabo-
TaH B COOTBETCTBUM C MONOXEHUSIMW, TpebOBaHUSIMU U TEPMUHOSIOTVEN, W3NOXEHHbIMA B
MHCT 21—2014, MHCT 23—2014 n NHCT 22—2014.

2 UHdpopmaumna o paspaboTumkax

Hactoswmn cnpasodnnk HAT paspabotaH TexHuyeckom pabouden rpynnon «Ouuctka
BbIOPOCOB BpeAHbIX (3arpsA3HSIOLLMX) BELLECTB B aTMOCKhEPHbIM BO3AyX NpW NPOU3BOACTBE
npoayKLUMn (TOBapOR), a Takke Npyu NPOBeAeHNM paboT U Oka3aHWUK yCryr Ha KpYnHbIX npeg-
npustusx» (TP 22), coctae KOTOpoOM yTBEpXKAEH npukasom depepanbHOro areHTcTea Mo
TEXHUYECKOMY PEryrmMpoBaHnto U MeTponornm ot 4 mapTta 2016 1. Ne 237 «O cosgaHun Tex-
H14yeckon paboyen rpynnbl ,OuncTka BbIOPOCOB BpedHbIX (3arps3HAOLLMX) BEWECTB B aTMO-
cchepHbIM BO3YyX NPy NPOU3BOACTBE NPOAYKLMM (TOBApOB), a Takke Npy npoeeaeHnn pador
N OKasaHuW ycryr Ha KpynHbiX npeanpuatusax'» (B peaakuum npuvkasa PoccraHgaprta oT
18 nions 2016 r. Ne 1045).

MepeueHb opraHusauuii 1 KX NpeacTaBUTENeN, NMPUHUMABLLMX y4YacTue B padpaboTtke
HacTosiwero crnpasoyHuka HAT, npueeaeH B pasgene «3akioumTernbHbIE NONOXKEHUA U pe-
KOMeHZaLmm» .

Hacrosiwmii cnpaBoynvk HOT npeacrtaeneH Ha ytBepxaeHue bropo Havnydlumx fo-

CTYNHbIX TexHonorui (aanee - bropo HAT) (www.burondt.ru).

3 Kparkas xapakrepucTtuka
Hacrosiwmi cnpaBoynmk HOT cogepxnt onvcaHusa ncnonb3yemblix B HacTosiLLee Bpe-
Ma B Poccuinckon depepaumm yHMBepcanbHbIX NOAXOA0B M METOAOB, NPUMEHUMbIX MpU

ouncTke BbIBPOCOB BPEAHbIX (3ArpAsHSIOLLMX) BELLECTB Ha MPearnpuaTUsaX, OTHOCALLMXCA K

XI
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obnactam npumeHenna HOT, onpeneneHHsiM pacrniopsykeHvem lMpaeuTtenbcTBa Poccuickorn
depnepauum ot 24 gekabpa 2014 r. Ne2674-p. L3 3T NOAXO[0B U METOAOB BblAeneHbl pe-
LUEHWUS, MPU3HaHHbIE HaUIyYLMMU JOCTYMHLIMA TEXHOMOMMAMU ANS NPUOPUTETHBLIX obna-
cren npumeHenHusa HOT, Bkroyas, no BOZMOXHOCTWU, COOTBETCTBYIOLME NapaMeTpbl 3KOMO-
TMYECKOWN PE3yrbTaTUBHOCTU, PECYPCO- U 3HEeProdEKTUBHOCTI, a TaKkke 3KOHOMUYECKUE

nokasarenu.

4 B3auMocCBA3b C MeXAyHapoAHbIMWU, PErMoHasNIbHbLIMKU aHanoramu

Hactoswmi cnpasoynmk HAT paspaboTaH ¢ y4eToM NOSIoKEeHWUn eBpOonenckoro cnpa-
BOYHWKA MO HaUmy4lumMM AOCTYMHbIM TexHonormam «Esponevickas kommcens. Cuctemsl 06-
paboTkn/obpalleHns Co CTOYHbIMMA BOAAMU U OTXOASLLMMU FrasaMn B XMMUYECKOW MPOMBbILLI-
NEHHOCTW, OKOHYaTEeNbHbIN NPoeKT, uonb 2016», ncnonHUTENLHOro pewweHns Esponerickoin
Komucenm 2016/902 ot 30 mas 2016 r., ycTaHaBnmBatoLwero Bbioabl o Bbibope HAT B cooT-
BeTcTBUM ¢ [JupekTuson EBponeickoro napnamerta n Coseta EC 2010/75/EC «O npombiwu-
NEHHBIX BbIOPOCax» NMPUMEHUTENBHO K OBLLENPUHATBIM cucTemam o6paboTky CTOYHBIX BOA U
OTXOASLMX FA30B B XMMUYECKON NPOMBILLNEHHOCTU 1 obpaweHns ¢ HumK, PykoBoasLiero
LOKYMEHTa Mo TeXHONOrUAM perynmpoBanua BbiGpocos cepbl, NOx, NeTy4YMx opraHnyecknx
COEAVHEHWI, NbINKU U3 CTaLMOHapPHbIX UCTOYHMKOB (KOHBEHLMA O TpaHCrpaHNYHOM 3arpsasHe-

HWUM BO34yxa Ha BonbLue paccTosHUS).

5 C6op paHHbIX

B uensix cbopa uHopMaLMn O MPUMEHSIEMbIX Ha MPOMbILMEHHBLIX NPeAnpUATUNAX
TEeXHOMOMMYECKMX npoLeccax, oGopyaoBaHUM, a Takke 06 UCTOYHMKaX 3arpsa3HEHUs OKpyXa-
toLLEen cpefbl, TEXHOMOMMYECKUX, TEXHUYECKUX U OPraHU3aLMoHHbIX MEPOMNPUSATUNAX, Hanpae-
JNEHHbIX Ha CHWKEHME 3arpsi3HEHNST OKPYKaIOLEN CPeLbl N NOBbILLEHNE SHEPro3PEKTUBHO-
CTU 1 pecypcocbepexenns, Bbina noaroTosneHa «AHKeTa ANs NPeanpusaTUMn, cogepxawlas
dopmbl gns cbopa AaHHbIX, HeobxoamMbIx AN paspaboTkn npoekta cnpaBodHuka HOT»
(nanee — AHkeTa). B kavecTtBe OCHOBbI AnA dopmmpoBaHns AHKeTbl Bbin MCMonb30BaH
MHCT 23—2014 «Hauny4wmre aocTynHble TexHonorun. dopmar onncaHmns TEXHONOrNY.

AHkeTa Gbina HanpasneHa B agpeca 906 kpynHbIX POCCUIACKUX NpeanpusTuin. Ceeae-
HWS, MOMyYeHHble B pe3yrbTaTe aHKeTUPOBaHWUA MPEANpUSTUN, ObiM MCMOMb30BaHbl Npw

pa3paboTke HacTosiLero cnpaesoyHuka HAT.

6 B3anmocBsasb ¢ apyrumum cnpaBovHukamu HAT
Baaumocesasb Hactosdwero cnpasodHmka HOT ¢ apyrumm cnpasovHmnkamu HAOT, pas-

paboTaHHbIMKU MM paspabaTbiBaeMbIMi B COOTBETCTBUM C pacnopsbkeHnem MNpaBnTenscTea

Xl
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Poccuickon ®egepaumm ot 31 oktabps 2014 r. Ne 2178-p, npueeaeHa B pasgene «O6nacTb

MPYMEHEHNSA .

7 Uncbopmauuma o6 yrBepxaeHuUn, onyonukoBaHuM u BBegeHUU B fieicTBue

Hacrosawmin cnpasovwHuk HOT yrBepxaeH npukasom PoccraHpgaprta oT 15 aekabps
2016 r. Ne 1880.

Hacroawwn cnpasovnnk HOT BBefeH B aevicteme ¢ 1 uonsa 2017 r., oduLmansHo
onybnukoBaH B MHPOPMAaLIMOHHOW cucTeMe oBLLEro nonb3oBaHna — Ha ouvLMansHOM cai-
Te deaepanbHOro areHTCTBa Mo TEXHWUYECKOMY PerynupoBaHuio U MeTponorMn B cetu UH-

TepHeT (www.gost.ru).

XMI
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MHOOPMALUMOHHO-TEXHUYECKUU CMTPABOYHUK MO
HAUNYYLWUM OOCTYNHBIM TEXHONOIrNAM

OYUCTKA BbIEPOCOB BPEOHbIX (SAFPA3HAIOLLIMX) BELUECTB
B ATMOC®EPHbLIW BO3YX NP MPOU3BOACTBE NPOAYKLMN (TOBAPOB),
A TAKXE NPU NPOBEOEHUU PABOT U OKASAHUU YCIIYT
HA KPYMHbIX NMPEANPUATUAX

Purification of atmospheric discharge (pollutants)
in manufacturing of products (goods), as well as performing works
and providing services at large enterprises

Hata BBeaeHusa — 2017-07-01
O6nacTb NpMMeHeHus

HacToswwii cnpaeoyHuk HAT paspaboTaH BO B3avMOCBS3N C OTPACNEBbIMUX CNpaBoy-
Hukamu HAOT, paspabaTbiBaeMbiMn B COOTBETCTBUM C pacnopskeHnem lMpasutensctea Poc-
cuickon depepaumn ot 31 oktabps 2014 r. Ne 2178-p, u BkntovaeT B ceba onucaHve yHu-
BepcarnbHbIX NOAXOAOB U METOAOB, MPUMEHVMBIX MPU OYUCTKE BbIGPOCOB BPEAHbIX (3arpsas-
HSIIOLLMX) BELECTB B aTMOCHEPHBIN BO3AyX Ha NPesnpuaTUAX, OTHOCALLMXCA K obrnactam
npumeHeHus HAT, onpeaeneHHbIM pacnopsbkeHvem lMpaeuTtensctBa Poccuickon depepa-
umn ot 24 pnekabps 2014 r. Ne 2674-p.

Hactoswmii cnpaeoyHvk HOT HOCUT MeToANYECKUIA xapaKkTep 1 cofepxut o6obLyeH-
Hyt0 MHopMaumio, ceefieHust obLero xapakrepa, obme Noaxoabl K MEXOTPacneBbIM Tex-
HOMOMMSAM, TEXHUYECKMM W1 YNPaBIIEHYECKMM PELLEHUSIM NO OYMCTKE BbIBGPOCOB BpeAHbIX (3a-
rPASHAWMX) BEWECTB B atMocdepHbin Bo3gyX. CnpasouHnk HOT He copepxut nepeyHen
MapKepHbIX BELLECTB ANs Kakmx-NMOo OTpacnen NpoMbILLIEHHOCTW. B HaCcTOsALWEM cnpaBoy-
Huke HOT He paccmaTpuBaroTca creuparbHble TEXHONOMMK, NPoLECcChl U YCTPONCTBa A4S
BOBMEYEHUSI B TEXHOMOMMYECKU MPOLIECC rasoB (C NpeaBapuTEnbHON O4YMCTKON mnn 6e3
Hee) B LensX yMeHbLUEeHUsi BeNMUYMHbI BbIGPOCOB BPeAHbIX (3arpsa3HAOLMX) BELLECTB UMK
npefoTBpaLleHust ux obpazosaHus.

PekomeHaauun, cogepxallimecs B HACTOSILLEM MEXOTPACIEBOM («TOPU3OHTANBHOM»)
cnpaBoyHuke HOT, MOryT NpUMEHSITLCA B CnyYae OTCYTCTBUSA COOTBETCTBYIOLNX PEKOMEH-

Jauuii B OTpacneBoM («BepTMKansHOM») cnpaBovHvke HAT, k oBnacti npuMeHeHUs KOTopo-
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ro OTHOCUTCS paccMmaTpuBaemoe npefnpusaTne (00beKT), B Lensx AOCTUXKEHUSA TEXHOMOor-
YeCcKnx HOpMaTUBOB.

[ns obnacten npumerHenns HOT B cooTBETCTBUM C pacnopsikeHneM lMNpaBntenscTea
Poccuiickon depepaumm ot 24 gekabps 2014 r. Ne 2674-p paspabaTbiBaloTCa COOTBETCTBY-
rowpme oTpacnesble («BepTukarnbHbley) cnpaBodHmkun HAOT.

Mo ntoram obcyxaenns B TPl 22 B HacTosAwmn cnpaBoynmk HAT BknoueHbl BUAbI
3KOHOMMYeckon aesTensHocTu (B cootBeTcTBuM ¢ OK 029-2014 (KAEC Pep. 2)), BkntoyeH-
Hble B pasgenbi:

- B — pobblua nonesHbIX NCKoNaeMmbix;

- C — obpabarbiBatoLume NponsBOACTBa;

- D — obecneyeHne anekTpuYECcKO SHEPIUEN, rasoM N NApOM; KOHANLMOHUPOBAHWE
BO3ayXxa.

B HacToswem cnpasovHmke HOT ocobo paccmartpuearoTcs TEXHONOMMN OYUCTKN Bbl-
OpocoB BpeaHbIX (3arpA3HSAIOLLMX) BELLECTB B aTMOChepHbIN BO3AYX Ha NpeanpusTUSX Npu-
opuTETHBIX obnacten npumeHenna HOT NpUMEHUTENBHO K LIeNsiM HacTosLLero cnpaBoyYHmKa
HAT, B kKOTOpPLIX:

- 00beMbl BbIODPOCOB BpefHbIX (3arpsi3HsIOLMX) BELLECTB B aTMOCHEPHBLIN BO3AYyX
CPaBHUTENBHO BENVIKY;

- Npo6neMbl, CBSiI3aHHbIE C OYNCTKOWN BLIGPOCOB BPEAHbIX (3arpA3HSOLLNX) BELLECTB B
aTMocepHbIA BO3AyX, AOCTATOMHO crneumdmryHbl, ogHako obnaaatoT U obwmmmn ¢ apyrumm
OoTpacnAMn xapakTepucTmkamu.

B Hactoswem cnpasouHuke HAT ocoBo He paccMaTpmBaroTCs TEXHOMOMMU OYUCTKU
BbIGPOCOB BPEAHbIX (3arpsAsHSOLLMX) BELECTB B aTMOCEPHbBIA BO3AYX HA TEX NpeanpuUsaTy-
ax:

- OCHOBHOW LIEMbIO KOTOPbIX sIBNSieTCs obecrnevyeHMe HauMoHanbHOM 1 MexayHapoa-
Hou BesonacHOCTM NGO eANHCTBEHHOW LIENbIo KOTOPLIX SBNSETCH 3awmta o6bekToB 1 (Mnu)
TEPPUTOPUIA OT NMPUPOAHBLIX KaTtacTpod;

- o4McTKa BbIBPOCOB BPEAHbLIX (3arps3HAIOLLMX) BELLECTB B aTMOCKHEPHDBIN BO3AYX KO-
TOPbIX OCYLLECTBMNAETCA UCKMIOYUTENBHO C MOMOLLLIO YHMBEepcanbHbix HAT ounctkm BoIGpo-
COB BpeHbIX (3arpsisHAOLLUX) BELLECTB B aTMOC(EpHbIN BO3AyX, NPUBEAEHHbIX B pasaene 4
n (vnn) HAT, cneumdunyHbIX AN OQHOM UK HECKOrbkux obnacten npumerexus HAT, pac-
CMOTPEHHbIX B pasaene 5;

- ouncTka cneumdunyeckux BblIGPOCOB BpeAHbIX (3arpsasHSOWMX) BEWECTB B aTMO-
cdepHbIN BO3AYX KOTOPLIX, MO UMEtOWEnca MHdopmauum, nogpobHO paccMaTpuBaeTca B

COOTBETCTBYHOLLMX OTPACNEBbIX («BEPTUKaNbHbIX») cnpaBodHukax HAT,
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- obpalLeHne ¢ BbIBpocaMm BpeaHbIX (3arpsa3HAIOLLIMX) BELLECTB B aTMOochepHbIi BO3-
AyX KOTOPbIX U (MNK) C 3arpAa3HALWMMA BELLECTBaMU, COAEPXKaLUMMUCS B Takux BbiBpocax,
perynumpyeTcsi creymarnbHbIM 3aKOHOAaTENbCTBOM;

- OCHOBHOM LIeNbi0 KOTOPbIX ABRseTcs obecnedeHne aHepreTudeckon GesonacHocTu
HaceneHus 1 npeanpusTui Poccuinckon depepaumm nytem SecnepeboliHoro sHeprocHab-
YKEHWS ANEKTPUYECKOW 1 TENIIOBON 3HEPIMEN B PEXUME KOMOUHMPOBaAHHOIO NPON3BOACTBA.

Hactoawwmn cnpaBoyHvk HOT nognexuT npuMeHeHuo Ha obbekTax, OKasblBaroLLMX
HeraTMBHOE BO3ENCTBUE Ha OKPYXXAIOLLYIO cpely W OTHECEHHBIX B COOTBETCTBUM C KPUTEPU-
AMY, YTBEPXAEHHbIMM nocTaHoBneHvem [lpaeutensctea Poccuiickonm ®egepauym OT
28 ceHTA0ps 2015 . N2 1029 «O06 yTBEPKAEHUN KPUTEPUEB OTHECEHMS OOBEKTOB, OKasbiBa-
i, 1w

IV kareropui», ko Bcem obbektam | kateropum, a Takke k obbektam Il kateropum, nepeunc-

IOWNX HeraTMBHOE BO3AENCTBME Ha OKPYXawLyro cpegy, k obbektam |,
NEHHbIM HKE: MOANYHKTLI @), B) — H), 4) B Y4acTn 06e3BpexmBaHNsa OTXO40B NPOM3BOACTBa
n notpebnerus IV 1 V knaccoB onacHOCTU (C MPOEKTHOW MOLLHOCTBIO MeHee 3 T/4); obeasa-
paxusaHus 1 (Mnn) o6e3BpexmBaHna BUONOrMYECKUX N MEAULMHCKMX OTXOA0B (C NPOEKTHOM
MoLyHocTelo MeHee 10 T/cyT), 3axOpOHEHWst OTXOA0B NPOU3BOACTBA M NoTpebnenus IV u

V KnaccoB 0nacHOCTH, BKNOYas TBepAble KOMMYHarnbHbIe oTXoAbl (MeHee 20 Tbic. T/roa).

Pasgen 1. O6wasn uHgopmaLua o BbIGpocax BpeAHbIX (3arpPA3HAIOWMUX)
BelecTB B aTMOC(hepHbIA BO3AyX NpU NPOU3BOACTBE NPOAYKLUMU
(ToBapoB), a TaKke Npu NpoBeAeHUN PadoT U OKa3aHUM YCNYT Ha KPYNHbIX

npeanpuAaTuax

MNMpn npousBoacTBE NpoAyKLMKM (TOBapOB), a Takke npu nposeaeHun paboTt n okasa-
HAM yCNyr Ha KpyrnHbIX MPeAnpusTUax B atMocdepHbIi Bo3ayx BblbpackiBaetca Gonee
17 000 TbiC. T/rof, 3arps3HSIOWLMX BELLECTB, U3 KOTOpbIX TONbkO 75,6 % nopeepraroTca
ounctke. Ha pucyHke 1 npeacraBneH obwmii 06bem BbIGPOCOB 3arpsA3HSAIOLMX BELECTB B

Poccuiickon depepauym B 2014 rogy.
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Mo o6bemaM BbLIGPOCOB B aTMOCKepHbli BO3A4yX OT CTalMOHapHbIX UCTOYHWMKOB Ha
nepBoM MecTe pacnonaralwTcs obpabaTbiBatoLine NPou3BOACTBA (TPeTbA YaCTb CyMMapHO-
ro o6bema no Poccumn) — 3a cHeT MeTannypruieckoro NpousBoAcTea. Jpyroi kpynHblii 610K
WUCTOYHMKOB 3arpA3HeHns atmoctepHOro Bo3gyxa obpasylT npeanpuatua no gobelvye no-
Ne3HbIX uckonaemblx (27,2 %), B NepByl0 odepenb Npeanpustus, 3aHuMmarowmecs [oobliyeit
Cblpoii HedpTM M HedTAHOro (NONyTHOro) rasa. 3HauuTeNbHble 06BbEMbI BbIGPOCOB B aTtmo-
cchepy xapakTepHbl 415 NPeanpusaTUiA TONIMBHO-3HEPreTUYECKOro KOMMIeKeca, CBA3aHHbIX C
Npou3BOACTBOM, Nepejadyeli 1 pacnpefeneHmemM 31eKTPO3Heprun, a Takke ¢ TpaHCnopTMpo-
BaHMeM no Tpyb6onpoBogam rasa v NnpoAyKToB ero nepepaboTku. Ha pucyHke 2 npeacrtaBne-

Hbl COOTHOLIEHNS 06bema BMGpOCOB OT CTaynoHapHbIX UCTOYHMKOB NO BuaamM 3KOHOMUYeE-

324875

75,5%

13104,8 13325,2
19115,6 19162,3
2010 2011

32309,2

12678,9

19630,3

2012

BbI6pOCbI OT aBTOMOGM/ILHOMO TpaHCMopTa

Bbl6p0cbl OT CTauMOHapHbIX NCTOYHUKOB

YN0B/EeHo 1 06e3BPEXeH0 3B OT 06LLEro KONMYECTBA OTXOAALLMX OT CTALUMOHAaPHbIX UCT., %

31870,9

13424,4

18446,5

2013

31073,5

75,6%

13621,6

174519

2014

PrcyHok 1— O6wuii 06beEM BbIGPOCOB 3arpA3HAOLWLMNX BELECTB

B Poccuiickoii ®epepavymn

CKOIi AesATenbHOCTH.
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N

,ﬂ,OﬁbIHa NONE3HbIX UCKOMaeMbIX

O6pabaTbiBatoLLie NPOM3BOACTBA

Mpon3BOACTBO 1 pacnpeaeneHne aNeKTPOIHeprum, rasa v Bogpl

Mpouve

37615 2628,9 17451,9
3868,7 2928,4 18446,5
4164,4 2768,5 19630,3
4071,2 2810,9 19162,3
43272 3020,5 19115,6
15000,0 20000,0 25000,0
ThiC. T
Yy

PucyHok 2 — CooTHOLWEHUA 06beMa BbIGPOCOB OT CTauMOHAPHbIX NCTOYHUKOB

no Bngam 3KOHOMUYECKOIA AeATe/IbHOCTU

Ha pucyHke 3 npencraB/ieHO KO/IMYEeCTBO BbIOPOCOB 3arpsA3HAKLWMX BeLecTB B aTMo-

chepHbIn BO3AyX Ha eanHuuy naowaan B 2014 ropay.

PucyHok 3 — KonnyecTBo BbIGPOCOB 3arpsi3HAOLLMX BELLECTB B aTMOCHepHbIin BO3ayX

Ha eguHuUy nnowaam B 2014 rogy
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CTaTUCTMYECKUIA MHCTPYMEHTapu, npeaycmaTtpusarowui degepanbHoe cratncrmye-
cKoe HabnoaeHne 3a 3arpsasHeHeM aTMOCEPHOro BO3Lyxa, yCTaHaBNMBaET OCHOBHbIE 3a-
rpASHAWME BellecTBa, BbibpackiBaemMble B aTtMocdepy: B3BelleHHble Beljectea (2902),
AMokeug cepbl (330), okeup, yrnepogaa (337), okenabl asoTa B nepecyete Ha NO2(301), yrne-
BOZOpPOAbl (415, 416) ¢ y4eTOM NMETy4YMX OpraHUYecKUX COeAUHEHWW, WUCKNoYas MeTaH, a
Take cneunduyeckue 3arpssHsIoLMe BELLECTBA, XapaKkTepHble ANA OTAeNbHbIX TeppuTo-
pvii, B ToM Yucne GeHa(a)nmpeH (703), cepHas kucnoTa (322), metaH (410) v Ap.

B Tabnvue 1 npefcTaBneHbl BbIGPOCH! 3arps3HSAIOLLMX BELLECTB B aTMOCHEpHbIA BO3-

ayx B Poceuiickon degepaumn B 2007-2014 ropax.

Tabnuuya 1 — BbIGpoch! 3arpasHAIOLLMX BELLECTB B aTMocdepHbIi Bo3ayx B Poccuiickon Peaepauyumn

B 2007—2014 roaax (aaHHble Pocctarta u PocnpupogHaasopa)

MNokasarenb 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

O6wmii 06bem BbIGPOCOB, OT
CTaLMOHaPHBbIX MCTOYHWKOB U
35303,5 | 33691,7 | 32559,8 | 32220,4 | 32487,5 | 32309,2 | 31870,9 [ 31073,5
aBTOMOOMIIBHOrO TpaHcnopTa,

TbIC. T/rOA, U3 HUX:

- OT CTauMoHapHbIX MCTOYHMKOB,
20636,9 | 20103,3 [ 19021,2| 19115,6 | 19162,3 | 19630,3 | 18446,5 [ 17451,9
TbIC. T/roa

- OT aBTOMOBUIBHOrO TPaHc-
14666,6 | 13588,4 | 13538,6 | 13104,8 | 133252 [ 12678,9 | 13424,4 [ 13621,6
nopTa, TbiC. T/rog

O6Lwuit 06beM BbIGPOCOB OT
KEenesHOAOPOXKHOro TPaHCrop- | Hia Hin Hia Hin | 1400 | 1595 | 1925 | 1542

Ta, TbiC. T/rog

Obbem Bbl- Bcero,
46781 | 46441 | 44806 | 4497,9 | 44547 | 44154 | 42492 | 41133
Bpocos SO2 — |TbIC. T/rOA

cepa anokeva | OT cTtaumonap-

(aHrmapvn, HbIX UCTOUYHW- | 4573,1 | 4534,1 | 4370,6 | 43853 | 4342,7 | 4340,9 | 4173,3 | 4036,3
CEPHUCTbLIN) KOB, TbIC. T/rog,
(330) OT aBTOMO-
GuneHoro
1050 | 1100 | 1100 | 1126 | 1120 | 745 | 759 | 770
TpaHcropTa,
ThbIC. T/rog
O6bem BbI- Bcero,
17450,4 | 16259,5 | 15603,5 | 156341,7 | 15816,3 | 16092,9 | 15757,5 | 15493,0
Bpocos CO — |TbIC. T/rog
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Mokasartensb 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
yrnepopa okeug | OT cTaumnoHap-
(337) HbIX UCTOUHW- | 64484 | 60915 | 5500,5 | 5565,1 | 5753,5 | 6001,8 | 5350,9 | 4938,4
KOB, TbiIC. T/rog
OT aBTOMO-
BuneHoro
11002,0 | 10168,0 | 10103,0 | 9776,6 | 10062,8 | 10091,1 | 10406,6 | 10554,6
TpaHcnopTa,
TbIC. T/rop,
O6bem BblI- Bcero,
27934 | 2757,2 | 2394,1 | 2435,0 | 2327,3 | 2273,1 | 2033,4 | 1947,4
©pocos B3Be- |TbIC. T/rog
LWEeHHbIX Be- Ot crayunoHap-
wects (2902) |HbIX UCTOYHU- | 27434 | 2704,2 | 23411 | 23812 | 22831 | 2249,4 | 20085 | 1922,2
KOB, TbIC. T/roa
OT aBTOMO-
BuneHoro
50,0 53,0 53,0 53,8 442 23,7 249 | 253
TpaHcnopTa,
TbIC. T/rog
O0Obem BbI- Bcero,
HIg HIg HiA 69,7 70,4 80,7 81,9 86,7
©pocoB NHs — |TbIC. T/rog
ammuak (303) | OT cTaymoHap-
HbIX UCTOYHU- 41,6 39,2 40,3 422 44,0 475 46,6 51,0
KOB, TbiC. T/rog
Ot aBTOMO-
OunbHoro
Hig H/n Hia 27,5 26,4 332 35,3 357
TpaHcnopTa,
TbIC. T/rog
Obbewm BbI- Bcero,
3635,8 | 3660,6 | 3561,5 | 3656,9 | 3561,9 | 3356,5 | 3333,3 | 3288,4
©pocoe NOx (B |TbIC. T/rog
nepecyete Ha |OT craymnoHap-
NO2 — OnoK-  [HbIX UICTOYHWU- | 1732,8 | 1816,6 | 1730,5 | 18552 | 1880,0 | 1937,5 | 18742 | 18055
cup asoTa KOB, TbIC. T/rog
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Mokasarenb 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
(301) Ot aBTOMO-
éunbHoro
1903,0 | 1844,0 [ 1831,0 | 1801,7 | 1681,9 | 1419,0 | 1459,1 | 1482,9
TpaHcnopTa,
TbiC. T/rop,
Obvem Bbl- Bcero,
34476 | 2872,0 | 2913,0 | 28851 | 2968,6 | 2552,1 | 2823,8 | 2730,0
Bpocos TbiC. T/ron
HM 10C Ot craymoHap-

HbIX UCTOYHKW- | 1908,6 | 1532,0 | 1546,0 | 1605,3 | 1622,8 | 16382 | 14558 | 1340,0
KOB, TbIC. T/rog

Ot aBTOMO-
BunbHoro
1539,0 | 1340,0 | 1367,0 | 1279,8 | 13438 | 9139 | 1368,0 | 1390,0
TpaHcnopTa,

TbIC. T/rog

O6bem BbIGpocoB OT cTaumo-

HapHbIX N aBTOMOBUIMBHBIX UC-
0247 | 0236 | 0,228 | 0,226 | 0,227 | 0225 | 0,222 | 0,212
TOYHWKOB Ha AyLLly HaceneHus,

T/yen.

O6bem BbIGPOCOB OT CTaumo-

HapHbIX M1 aBTOMOBUMBHBIX UC-
124 [ 09 | 09 | 080 | 068 | 061 0,56 | 051
TOYHMKOB Ha eanHMuy BBI,

T/MIH pyb.

3akoHopaTtenscTBo Poccuickon depepauum B 06nact oxpaHbl aTMOCEEpPHOro BO3-
Ayxa ocHoBbiBaeTcs Ha KoHcTuTyummn Poccuiickor ®epepaunmn, denepanbHOM 3aKOHE OT
4 mas 1999 1. Ne 96-93 «O6 oxpaHe aTMocdEpPHOro Bo3gyxay U NPUHMMaeMbIX B COOTBET-
CTBUM C HUM ApYruX deaeparnbHbIX 3aKOHax M MHbIX HOPMAaTUMBHbLIX NMPaBoBbIX akTax Poccuit-
ckon depepaumm, a Takke 3akoHax U MHbIX HOPMAaTUBHBIX MPaBoBbIX akTax cybbekTos Poc-
curickor Pepepaunn. 3akoHopatenbcTBo cybbekTtoB Poccuiickon Pepepaumm B obnactm
OXxpaHbl aTMOCHEPHOro Bo3ayxa MOXeT npeaycMaTpvBaTth BBEAEHNE AONOSHUTENbHBIX KO-
nornyeckmx TpeboBaHn OxpaHel aTMOCKEPHOro BO3AyXa.

PasButre poCCUNCKOro HOPMAaTUBHO-NPABOBOrO MOMS OCYLLECTBSETCA B COOTBET-
CTBUM C MEXAYHapOAHbIMM noaxofamu (nNpakTukamun) B obnactu oxpaHbl atMocdepHOro
BO37yxa, B OCHOBE KOTOPbIX NexaT NpUHUMNbI MPUOpUTETa OXPaHbl XMU3HU 1 3A0POBbS YENo-

Beka, obecneyeHns GNaronpuATHLIX YCMOBWIA ANA XWU3HW, TPyAa WU OTAbIXa, HeJoMyLeHUs
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HeobpaTuMbIX MOCNEACTBUM 3arpsa3HEHUss aTMOCKHEPHOrO BO3ayxa ANt OKPYXatoLen cpeabl,
0653aTenNbHOCTU FOCYAAPCTBEHHOIO PEerynMpoBaHna BbiBpocoB BpenHbIX (3arpssHsIHoLLMX)
BELLECTB U BPeAHbIX (PU3NYECKMX BO3LENCTBMI Ha aTMOCHEPHbIN BO34YX, FMacHOCTX, non-
HOTbI M [OCTOBEPHOCTU NMH(OPMaLIMM O COCTOSIHMM aTMOCHEPHOrO BO3AyXa U €ro 3arpssHe-
HUM 1 4p.

MpaBoBble UHCTPYMEHTbI 4118 peanusaummn 3TUX NMPUHLMNOB BKIKOYaKoT:

- YCTaHOBINEHNE HOPMAaTMBOB KayecTBa aTMocepHOro Bosgyxa M HOPMartuvBOB Bbi-
BpocoB 1 BpeAHbIX DUNUECKUX BO3LENCTBUI;

- FOCYAApPCTBEHHYIO PErUCTPaLMI0 HOBbIX 3arpAsHSAOWMX M MOTEHUManbHO OMnacHbIX
BELLECTB;

- MonyyYeHue paspelleHnss Ha BbIBpOC M OKasaHue BpPefHOro (PU3MYecKoro BO3fAewn-
cTBUS,

- FOCYAAPCTBEHHbIN YYeT BPefHbIX BO3LEUCTBMN, BeASHNE MOHUTOPUHra armocdep-
HOro BO34yxa, MHBEHTapusaums BbIOPOCOB U BpefHbIX hU3NYECKMX BO3LENCTBAN U UX UC-
TOYHMKOB.

CootBeTcTBYIOWLME TPeboBaHNS onpeaeneHsl MPUMEHUTENBHO K pa3nuyHbIM CTaauam
XO3SIICTBEHHON AEATENbHOCTU (MPOEKTUPOBAHMIO U PasMEeLLEeHNI0 NPeanpusiTuiA, UX CTpou-
TenbCTBY, PEKOHCTPYKLIMK, BBOAY B 3KCMMyaTauuio 1 SKennyaraumm), Kk obpalleHmio ¢ pas-
JNINYHLIMK BELLECTBaMM (TPAHCMOPTUPOBAHWE N UCTIONb30BaHWe NECTULMAOB U arpoXnMuKa-
TOB, O30HOPAa3pyLIaLWMX BELLECTB, OMacHbIX OTXOAOB, MbIMAWMX MarepuanoB U T. 4.), K
PYHKUMOHNPOBAHWNIO OTAENBHBIX rPYnn 06BEKTOB (ONacHbIX MPOM3BOACTBEHHBLIX 0OBLEKTOB,
aBTOMOBMMBHOrO W MHOTO TpaHcrnopTa, 06LEKTOB aTOMHOW SHEPreTUKM).

BaxkHeMLWMM MHCTPYMEHTOM OxpaHbl aTMocdepHOro Bo3ayxa SIBNSeTCs HOpMUpoBa-
Hve. B HacTosLLee Bpems B CUCTEMY HOPMATUBOB BKITHOUEHbI:

- IpeAensHO AONYCTUMBbIE YPOBHU (PU3NYECKOTO BO3LENCTBUS HA aTtMOChepHbIA BO3-
AyX, oTpaxarowme npefensHo JOonyCTUMbIA MakCMmarbHbI YPOBEHb, NMPU KOTOPOM OTCYT-
CTBYET BpeAHOE BO3AENCTBUE HA 3[0POBbE YerioBeKka 1 OKpYXKatoLLyto cpeay,

- NPeAenbHO [ONYCTUMbIE HOPMATUBLI BPEAHOMO (PM3NYECKOro BO3ENCTBUSA Ha aTMO-
cpepHbIN BO3AYX, KOTOPbIE YCTaHaBNMBAIOTCA ANA K&KA0r0 MCTOYHMKA LLYMOBOro, BUGpauu-
OHHOrO, 3MNEKTPOMarHUTHOrO U APYrnx (PU3n4eckux BO3AEACTBUN HA aTMOCEpPHbIA BO3aYX,
npu KOTOpbIX BpeaHoe huanyeckoe BO3AEHUCTBNE OT AAHHOMO U OT BCEX APYrUX UCTOYHWUKOB
He NpuBEAET K NPEBLILLEHUIO NPefenbHO AOMYCTUMbIX YPOBHEN (hU3NYECKOrO BO3AENCTBUS
Ha aTMocepHbIA BO3AYX;

- TEeXHOMOrnyeckne HopmaTtyvBbl BbIOpOCa BpeaHOro (3arpsisHsIoLLEro) BeEWecTBa B ar-

MOC(epHbI BO3AyX, KOTOpble YCTaHaBNMBaOTCA ANA TEXHOMOMMYECKMX MPOLECCOB OCHOB-
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HbIX MPOU3BOACTB W 06OPYAOBaHNS, OTHECEHHbIX K oBnacTam npumereHns HOT, ¢ npumene-
HVEeM TEXHOMOrMYECKoro nokasarens BbIOpoCa;

- TEXHNYECKNE HOPMaTUBLI BbiOpOca BpefHOro (3arpa3HsroLLero) BeLwectsa B aTMo-
chepHbIN BO3AYX, KOTOPbIE ONPEeAEnstoTCS kak 0BBbEM MNM Macca XMMWYECKOro BeLlecTsa
nmbo cMecK XMMUYECKNX BELLECTB B pacyeTe Ha eAMHMLY npobera TpaHCNopTHOro CpeacTea
U eanHULY NpounssefeHHON paboTkl ABUraTens NepeaBMkHOro MCTOUHUKE,

- NPeAenbHO AONYCTUMbIE (KPUTMYECKME) Harpysku, SBMSIOLLMECS MoKasaTenemM Bo3-
ABEVCTBUA OAHOrO MMM HECKOMbKMX BPEeAHbIX (3arpssHsOLMX) BELLECTB Ha OKPYXKatoLLyo
cpegy, NMPeBbILLEHNE KOTOPBIX MOXET NMPUBECTU K BPEAHOMY BO3LENCTBUIO Ha HeeE;

- NpejenbHO JOMNyCTUMBIA BbIBPOC BPeAHOro (3arpssHsIOLLEro) BeljecTsa B aTmo-
chepHbIN BO3AYX, KOTOPbIA OnNpenenseTcs kak 06bem MM Macca XMMUYECKOro BeLLEecTBa
nmMbBo CMecHU XMMMYECKUX BELLECTB, MUKPOOPraHW3MOB, WMHbIX BELLECTB Kak nokasarenb ak-
TUBHOCTWM PaAMOaKTMBHBIX BELLECTB, AONYCTMMbIA AN Bblidpoca B aTMOCHEpPHbIN BO3AYX
CTaUMOHapPHBLIM MCTOYHMKOM U (MSIM) COBOKYMHOCTBIO CTaLMOHaPHBIX UCTOYHMKOB, U MPU CO-
BnopeHun kotoporo obecnedmBaeTcs BbINONHeHWe TpeGoBaHWA B obnactyu oxpaHbl atMo-
cepHOro Bo3ayxa;

- BDEMEHHO COrnacoBaHHbIA BbIGPOC, MPeacTaBnslowmn coboM BPEMEHHBIN NTUMUT
BbIBpOCa BpeAHOro (3arpsi3HSOLLEro) BeLLECTBa B aTMOCKEPHbIN BO3AYX, KOTOPLIA yCTaHaB-
nvBaeTcH ANs JeNCTBYIOWMX CTaLMOHapHbIX MCTOYHUKOB BbIOPOCOB C Y4€TOM Kavectea at-
MOCdepHOro Bosayxa M COLMarbHO-3KOHOMUYECKMX YCMOBUA PasBUTUS COOTBETCTBYIOLLEN
TEPPUTOPUM B LEMNAX MOSTAMNHOro AOCTUXEHUS YCTaHOBIEHHOrO NPEAEnsHO LOMnyCTUMOro
BblGpoca (¢ 1 sHeapst 2019 . B cooteeTCcTBUM C PepeparbHbiM 3akoHoM oT 21 unions 2014 .
Ne 219-®3 BmecTo BpeMeHHO cornacoBaHHOro Beibpoca ByaeT ycTaHaBnmMBaTbCs BPEMEHHO
paspeLleHHbI BbIBpoc — nokasatenls 00bema UnmM Macchl BPEAHOro (3arpsi3HsitoLLEro) Be-
LecTBa, yCTaHaBNMBaeMbI ANS OENCTBYIOLIEro CTauMoOHapHOro MCTOYHMKa W (Mnn) COBO-
KYNMHOCTW AEUCTBYIOLLNX CTaUMOHaPHBbIX MCTOYHWKOB Ha Mepuof Mo3TarnHoro AOCTUXKEHMS
npenensHo JOnyCTUMOro BeIBpOCa MM TEXHOIOMMYECKOro HopMaTtmea Belibpoca);

- TUTMEHNYECKMN HOPMaTMB Ka4ecTBa aTMOCKEPHOro Bo3ayxa, NPeACTaBnsAoLWMA Cco-
B0l KpUTEPMI KavecTBa aTMOCHEPHOrO BO3AyXa, KOTOPbIN OTpaxKaeT MpeAerbHO LomnyCcTu-
MO€ MakCcMmarnbsHOe CoAepXaHne B HEM BpefHbIX (3arpAsHSOLLMX) BELLECTB U NPU KOTOPOM
OTCYTCTBYET BpPeAHOe BO3LENCTBME Ha 340poBbe Yemnoseka. Mpy 3TOM B COOTBETCTBUM C
MUPOBOW NpakTuKon B Poccuinckon degepaumm yCcTaHaBNMBAIOT, Kak NpaBuio, asa rurmeHu-
YecKkMX HopMaTtmea ANS BpedHbIX (3arpssHSAOWMX) BELECTB: HOPMaTuB, PacCYMTaHHbIA Ha

KOPOTKNA MEepVo BO3LENCTBUA BPeHbIX (3arpsa3HAWMX) BellecTB (MpegenbHo LomycTu-
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Mbl€ MaKCUMarnbHO-Pa30oBble KOHLEHTPaLMKN) M HOPMaTUB, paccyMTaHHbI Ha Gonee npoaon-
XUTENbHbIN Nepuog so3gencTsns (8 U, 1 CyT, N0 HEKOTOPbIM BeLecTBam — 1 rog);

- 3KOMOrMYECKNn HOpMaTMB kauecTBa atMocepHOro Bo3ayxa, NpeacTaBnsoWwmiA co-
6o KpuTEpUN kavecTBa aTtMOCHEPHOrO BO3AyXa, KOTOPbIM OTpaXKaeT NpeaenbHO [onyCcTu-
MO€e MakCMManbHOe CoaepXaHue B HEM BpeAHbIX (3arpsisHAOLLMX) BELLECTB U NPU KOTOPOM
OTCYTCTBYET BpeAHOE BO3ENCTBUE HA OKPYKAIOLLYIO Cpeay.

HecooTBeTCTBME NMIIMEHNYECKMM M 3KONOMMUYECKMM HOpMaTBaM kavecTsa arMmocdep-
HOro BO34yXa NPUBOAUT K HApYLUEHUIO €ro (OUNYECKUX, XUMUUECKUX N BrMonorndyeckmnx
CBOWCTB B COBOKYMHOCTU, T. €. HApyLUEHWe KayecTBa atMOChepHOro Bo3fyxa B pesynbtare
WM3MEHEHMS COCTaBa ero OCHOBHbBIX KOMMOHEHTOB.

Takum 06pa3oM, OCHOBHBIMW KPUTEPUSIMU OMPEAEneHUs KadecTBa aTrMOChepHOro
BO34yXa SIBMSIIOTCA TUIMEHNYECKUE U 3KONOMMYECKUE HOPMATMBBI €ro KayecrBa, KOTopble
YyCTaHaBnNMBaKTCA B LENnsx onpegeneHns GesonacHoctn u (Mnuv) Ge3BpepHOCTVM BO3Aen-
CTBUS XMMUYECKUX, DU3NYECKNX U Buonormyeckux pakTopos Ha Noaen, pacTeHNa U KUBOT-
HbIX, 0cO60 OXxpaHseMble NPUPOAHLIE TEPPUTOPUM U OOBEKTLI. TN KPUTEPUN NpEeaHa3Have-
Hbl ANS OTPaXeHUs NpefenbHO AOMYCTUMOro CoAepXaHUs BpefHbIX (3arpssHSAoLWMX) Be-
LlecTB B aTMOCHEpHOM BO3AyXe, MpU KOTOPOM OTCYTCTBYIOT NGO BpeAHOe BO3AEACTBME HA
OpraHnsM 4ernoseka (TMMIMEHWNYECKMN HOPMAaTMB KavecTBa aTMoctepHOro Bo3gyxa), nubo
BPE4HOE BO3LENCTBME Ha OKPYXKaMLWyH Cpeay (3KONOrM4eckuin HOpMaTuB KadecTBa aTtMo-
chepHoro Bosgyxa).

B uensx cHwkeHna BbIBPOCOB BPEAHLIX (3arpAsHSIOLMX) BELECTB Unv npeaoTepa-
LLEeHNSA Nx 0Bpa3oBaHNs Ha NPeanpPUATUSX UCMOMb3YHOT crieyuarnbHble TEXHOMOrMK, NpoLec-
Cbl UMW YCTPOWCTBA ANSA OYUCTKW rasa U (Unn) ero BOBMEYEHUS] B TEXHONOMMYECKUIA NpoLece
(B HacTosweM cnpasoyvHuke HAT He paccmaTpmBaloTest), a Takke NepBUYHbIE MEPONPUATUS
no npejoTBpaLLeHnto obpasoBaHNs BbIBPOCOB BpeaHbIX (3arpsi3HSIOLWMX) BELWECTB B aTMO-
chepHbIN BO3AYX.

[ns oumcTtkm 1 (Mnun) 06e3BpexUBanNS BbIOBPOCOB BpeaHbIX (3arpssHALLMX) BELLECTB
HEMOCPEACTBEHHO B aTMOCKHEPHbIN BO3L4YX UCMONbL3YHOT pasnnyHble COOPYXeHusl, obopyao-
BaHWe, annaparypy, pacCMOTPEHNE KOTOPbIX ABMSETCA NPeAMETOM HACTOALLEro CrpaBoYHU-
ka HOT. MNpn 3TOM MCNONBL3YIOT TakoW NoKasaTerb, Kak CTeNeHbL OYMCTKW rasa (HOm. adpdek-
TUBHOCTb OMUCTKM rasa), MPeACTaBnsAoWmUA COBOM OTHOLLEHWME MAcChl U3BMEYEHHOIO U3 rasa
UNM NpopearvpoBaBLLEro 3arpsasHSAOWEro BELEeCTBa K MacCe 3arpAasHSIOWEro BELIECTBa,
npucyTcTBytoWero B rase go ounctkm [FOCT 17.2.1.04—77].

Tawke B uensx obesBpexvBaHWA BbIOPOCOB BpeAHbLIX (3arpA3HAIOLLMX) BELLECTB

HenocpeacTeeHHO B aTMOC(*)eprIl‘;I BO34yX NPUMEHAT MeToa ynydleHUa paccenBaHusa
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BblbpacbiBaeMbix BpeaHbIX BELLECTB B aTMOC(EPHOM BO3AyXe 3a CYET ONTUMMU3aLmM Xapak-
TEPUCTUK YCTPOUCTB OTBEAEHMS ra3a U KOHCTPYKLMIA MCTOYHUKOB BbIGPOCOB: 06LIMHO NpyMe-
HSIIOT yBenu4yeHne ebicoTbl TpyG Ao 100-150 m pna oBecnevyeHns xopollero pasbasneHus
npumecen Npu JOCTWKEHUM NMOBEPXHOCTM 3EMIMM 3a CYET pacceuBaHus B armocdepe mnpu
NepeHoce 3arpA3HAILLMX BELLECTB BETPOM.

MoBbiweHne TemnepaTtypbl BbiOpacbiBaeMbIX ra3oB yBENUUMBAET PasHOCTb MITOTHO-
CTEl UX N OKPYXAaloLEero Bo3ayxa, a crnefoBaTenbHO, MOALEMHYIO CUMY U BEPTUKanbHYHO
CKOpOCTb BbiBpocoB. 3TO cnocobCTBYET UX NOALEMY Ha BOMbLLYIO BBICOTY, PAaCCEUBaHNIO Ha
YBENUYEHHOM MPOCTPAHCTBE, CHWKEHWIO MPU3EMHBIX KOHLEHTpauuin npumecen. Takoe xe
BMUSIHAE OKasblBalOT BbICOTa TPYObl U KONMMYECTBO BbibpacbiBaeMbIX B €AMHULY BPEMEHU
06LeMoB rasoB. BepTukanbHble NOTOKM OKasbIBAKOT PELLaloLee BMAHNE HA paccemBaHue B
ycnosusix 6e3seTpus.

B 60nblUMHCTBE CryYaeB NPy NPOEKTUPOBaHUWN NMPOMBILLNEHHbIX NPEANPUATUA METO-
[bl OYUCTKM rasa u yrydlleHUss paccemMBaHns NPUMEHSIIOT KoMMnekcHo. Mpu aTom, Kak noka-
3ana npakTvka, NpUMeHeHUs TOMbKO OAHOro MeToja (yBernunyeHue BbICOTbl TPyD) B paae
cny4aeB HepocTaToyHo Ansa cobniogeHns TpeboBaHWI 3akoHoAATENBCTBA K Ka4ecTBy atMo-
cdpepHOro Bo3ayxa unm sKOHOMUYECKN HeLenecoobpasHo.

OBwmin ob6bem BbIBPOCOB OT CTaLMOHaPHBIX UCTOYHUKOB B Poccuickon deaepauvm B
uenomM npopoirkaeT cokpawarecs. OpHako B psge depepanbHbix okpyros (Cesepo-
3anagHbii, KxHbINM, JanbHeBOCTOYHbIN, LleHTpanbHbin) obbem BbIBPOCOB 3arpssHARLLMNX
BELLECTB OT CTalMoHapHbIX MCTOYHMKOB ¢ 2007 roaa NpakTUYecKn He YMEHbLIGETCS.

OpHUM 13 HanBoree MepCrneKTUBHBIX SKOHOMMYECKMX WUHCTPYMEHTOB OrpaHu4eHust
BbIOPOCOB 3arpsi3HSOLLMX BELLECTB B aTMOC(EpHbIN BO3AYyX MPEACTaBMsSeTCs BHEAPEHWE
CUCTEMbI HOPMMPOBaHMS HEraTMBHOIO BO3AENCTBUS Ha OKPYKaIOLLYHO Cpefy, OCHOBaHHOW Ha
npuHumnax HAT v npepycmaTpyBaloWen MCMonb3oBaHNE TEXHOMOMMYECKUX MokasaTenei
Bbibpoca, npeacraBnsaoLmMx coboM nokasatenb KOHLUEHTpaLUuM BPEAHOro (3arpsisHaroLwero)
BelecTea, o6bema UM Maccel BbIOpoca BPeaHOro (3arpsisHaroLLero) BewecTsa B aTtmo-
chepHbIN BO3JYX B pacyeTe Ha eVHULY BPEMEHM N eANHULY NPON3BELEHHOW NPOAYKLMM
(ToBapa), xapaKTepusyrLLX TEXHOMOrMYeckne npoweccel n obopyaoBaHme.

B koHTekcTe HacToswero cnpasoyHuka HAT crefyeT yuuTbiBaTh, YTO TEXHOMOrMYe-
CK/MEe MOAXOAbl K OYACTKE BbIOPOCOB BPEAHbIX (3arpsA3HsOLLMX) BELUECTB B aTMOCHEPHbIN
BO3ayX, MPMMeHsieMble B Poccurckon depepanum, He TONbKO HE OTNNYAKOTCA OT MOAXOAO0B,
BHEAPEHHbIX 3a PyOEXOM, HO B OTAENbHbBIX Cryvasix MMeoT 60ree BbICOKYH 3KOMOrMYeCcKyto

3P PEKTUBHOCTb W 3KOHOMUYeECKYHo LienecoobpasHocTs. MHorne HAT, paspaboTtaHHbie 1 uc-
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nonb3yemble B rocygapcreax — uneHax EC, yxe ycnewHo npuMeHsoTCA Ha NpeanpusTusix
Poccuirckon depnepauun.

Hactoswmin cnpasounnk HOT co3gaeT WMHMOPMAaLMOHHO-TEXHUYECKYIO OCHOBY AnNSsi
BHEAPEHNS CUCTEMbI HOPMMPOBAHMA W CTaHaapTusauum Ha ocHose HAT, ctumynumpyet
npeanpuatns Poceninckon Pepepauum K CHUWKEHUIO YPOBHSA a@HTPOMOreHHOro BO3L4ENCTBUSA
Ha atMocdepHbIn Bo3nyx. Ero Heobxogmmo ncnone3osarts nNpy BLIGOPE 1 BHEAPEHUM XOPO-
IO 3apeKoMeHA0oBaBLUMX cebs Ha OTEYECTBEHHOM PbIHKE TEXHUKM W TEXHOMOMMYECcKkux pe-
LLIEHWI AN OYNCTKM BbIOPOCOB BpeAHbIX (3arpsA3HSAOLLMX) BELLECTB B aTMOCHEPHbLIA BO3AYX,

CrnocoGCTBYS MMMOPTO3aMELLIEHWIO B paccMaTpuBaeMolt cdepe AesTeNLHOCTU.

Pasgen 2. OnucaHue TeXHONOMMYECKUX NpoLeccoB, NPUMeEHSAEMbIX B
HacTosiWee Bpemsi ANl OUMCTKU BbIOPOCOB BpeaHbIX (3arpsA3HAoLWmnX)
BelecTB B aTMOccepHbI BO3AYyX NpyU NPOU3BOACTBE NPOAYKLUUM
(ToBapoB), a TaKke Npu NpoBeAeHUN paboT U OKazaHUM YCNyr Ha KPYNHbIX
npeanpuaTUAX B NPUOPUTETHbIX obnactax npumeHeHusa HAT

2.1 O6wme noaxoabl K OYMCTKE BbIOPOCOB BpeaHbIX
(3arpAsHsOWKNX) BellecTB B aTMOC(hepHbIA BO3AyX Ha
npeanpuaTUaAX

Konunuyectso npeanpusTuii, OTHECEHHbIX K 0ONacTM NPUMEHEHNS HACTOALLErO crpa-
BoyHuka HAT, onpenenserca B COOTBETCTBUN C KPUTEPUSIMU OTHECEHNS OOBLEKTOB, OKasbl-
BaIOLMX 3HAYMTENbHOE HEraTMBHOE BO3AEWCTBME Ha OKPYXAIOLLYIO Cpefly M OTHOCALLMXCA K
obnactam npumerHenns HAT, yTBepxaeHHbIMU nocTaHoBneHvem [paeButenbcrtea Poccuin-
ckon Pepepaumm ot 28 ceHTAbpsa 2015 . Ne 1029, a Takke nepeyHeM obnacren nNpuMeHe-
Hua HAOT, yTtBepxaeHHbIx pacriopspkeHuem [lpaButensctBa Poccuiickon depepauum ot
24 pexabps 2014 r. Ne 2674-p.

Mpn dopmmposaHnm Hactoswero cnpasovHvka HAT Obinu MCNONb30BaHbl aHKETHI,
nonyyeHHble oT 63 NpeanpusATUA B pesynbTate paccobinky no 906 npeanpuatvam, a Taioke
nHpopmauusa ewe no 113 npeanpustnsam, cobpaHHasi SkCnepTHbIM COo6LWEeCTBOM. YPOBEHb
NpeaocTaBneHns MHOpMaLMM B NONyYEHHbIX aHKeTax 3HauuTenbHO pasnuyarncs. [laHHble o
KONNYECTBE KPYMHbIX NPEANPUATUA, KOTOPbIM pa3ocraHbl NpuUrnalleHns Ana npeacTaBneHns
nHdopmaummn B HacToawmin cnpasouHnk HOT, n ux pacnpeaenenHve no okpyram Poccuiickon

degepaumm npeacTaeneHs! Ha pUcyHke 4.
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PucyHok 4 — KonmuyecTBo KpyMHbIX MPEANPUSTUNA, KOTOPbIM pa3oc/iaHbl NPUralLeHns
NS NpeACTaB/eHnsl UHGIOpMaLWN B HACTOALLMIA cnipaBoYHuK HAT, 1 nx
pacnpefenenue no okpyram Poccuiickoli depepaumm

M3 906 KpynHbIX NPeanpuaTuid, KOTOPbIM 6biM pasocniaHbl NpuraaweHua ana npeg-
CTaBfieHNs UHdopMauuy B HACTOALMIA cnpaBoyHuK HAT, 3anonHeHHble aHKeTbl NpeacTaBu-
nn Bcero 63 npeanpuATuA. B aTux aHkeTax npefctaBfieHo 49 BUAOB ra300UUCTHBIX YCTaHO-
BOK. AHKeTbl cogepxart WHopMaLuuio O pasHOM KOMMYecTBe ra3oouncTHoro obopygosa-
HMA— oT 1 po 131 ras3oouncTHOW ycTaHoBKM. O6Liee KOANMYEeCTBO YCTaHOBOK —
901 eguHMuUa, cpean KOTOPbIX MMEKTCS eAVMHUYHbIE U MHOrocTyneH4yatble (18 kombuHauwmii)
yCTaHOBKM. Ha pucyHke 5 npefcTasneHbl MeTOoAbl ra3004MCTKM, COOTBETCTBYIOLME ra3o-

OUYMCTHOMY 060PY/0BaHNIO, YKAa3aHHOMY B aHKeTax, MOJlyuYeHHbIX 0T 63 npeanpusTuii.
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m Mokpble

m COp6LNOHHbIE

m J1eKTpuyeckue

m Katanntnyeckune

m KoHJeHcalnOHHbIe

| Tepmuyeckue

PucyHok 5 — MeTtogpbl ra3o04nCcTK1, COOTBETCTBYIOLLINE
rasoo4nMcTHOMY 060pyA0BaHUI0, yKkasaHHOMY B aHkeTax,

NONTyYeHHbIX OT 63 NpeanpuaTuii

Ha pucyHke 6 NpuBOAATCS AaHHble, XapakTepusyllwmne paHXnpoBaHne ra3o0uUCTHbIX

YyCTaHOBOK NO rogam BBeAeHNA B aKCnnyaTtauuio.
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PucyHok 6 — PaHXunpoBaHue ra3o04nCcTHbIX YCTaHOBOK

no rogam BeefeHUAa B akCnayatauyuto

Mpn paspaboTke HacToswero cnpasoyHvka HOT AaHHble, coAepXasluMecs B Bbille-
yKa3aHHbIX aHKeTax, COCTaBW/M UH(OPMALIMOHHYIO OCHOBY [/151 OMUCAHUSA TEXHOMOMMYECKNX
npoueccos, 060pyfoBaHNs, TEXHUYECKMX CMOCO60B, METOAOB, MPUMEHSEMbIX NPU OYMCTKE
BbIGPOCOB BpefiHbIX (3arpsA3HSAIOLLMX) BeLecTB B aTMOCHEPHbIA BO3AyX Mpu Npou3BoACcTBe
npoayKumn (ToBapoB), a Takke Npu NpoBefeHNn paboT 1 oka3aHuW YCIyr Ha KpynHbIX npes-
npuaTuax B Poccuiickoii depepaumn.

YcTaHoBNEeHHble TpeboBaHUA K aHOHMMMU3AUMM NPEefCcTaB/IEHHON MNPeAnpUATUAMU
nHopmauuy He [0MNyCKaT BO3MOXHOCTU CCbIJIOK HA HAMMEHOBAHWUSA MPOMbILLIEHHBLIX 06b-
€KTOB, Ha KOTOpbIX 6blIM BHEAPEHbl Te WAN WHble TEXHONIOTMYECKUe MoAxofbl, B TeKcTe
HacTosLero cnpasoyHuka HAT. Bmecte ¢ TeM npeAcTaBiseTca HEKOPPEKTHbIM AaBaTb KOH-
KpeTHble flaHHble O KOMMYeCcTBe BHeAPEeHW Mo AaHHbIM NpoaHasIM3npoBaHHbIX aHKeT BCrea-
CTBWE OTCYTCTBMS penpeseHTaTUBHOCTU NpOaHaIN3npoBaHHON BblGOpkW. Mcxoada us aToro,
aBTOpbI HacTosilero cnpasoyHuka HAT npu onucaHun KonmMyecTsa BHEAPEHUA TEX UK UHBIX
TEXHOJIOTUYECKMX MOAXO0A0B COUMM BO3MOXHLIM ONEPUPOBaTh 3KCMEPTHO-3HAUUMBIMU OLEH-
KamMu KonmuyecTsa BHeApeHuid. Takum obpasoM, Aanee Mo TeKCTy B Tex Ciyyasix, Korga peub
NaeT 0 BHeApeHUM Ha 6OMbLUMHCTBE NpeanpuaTuii, nogpasymMeBaeTca BHegpeHune Ha 50 %
npoaHaIM3MpoBaHHbIX NPeAnpuATUA M 6onee, Ha MHOrUX npeanpusaTuax — ot 15% pao
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50 %, Ha psige npeanpusaTuii — oT 5 % [0 15 %, Ha HeckonbkMx NpeanpuATUsSX — ot 2 % [0
5 %, Ha OoTAenbHbIX NpeanpuaTusax — Ao 2 %.

PelueHve 06 n3BneyeHUn 3arps3HsIOLLMX BELLECTB U3 OTXOASLLMX ra3oB 3aBUCUT OT
NPUMEHEHNSA AOMNOMHUTENBHBLIX TEXHOMOMMYECKUX OnepaLii, HanpPaBneHHbIX Ha pasgeneHue
MaTepuanos, CoOAEPKAaLLUXCS B OTXOALLMX rasax.

HekoTopble M3 TEXHOMOMMYECKUX MOAXOAOB MPEACTaBNAT COOOM CamMOCTOATENbHbIE
TEeXHOJIOTMYECKMe onepaumm 1 (Unu) NpPoLecesl, ApyrMe MUCroNb3YHTCA TOMbKO B Ka4ecTBe
LOMONMHUTENBHBIX METOAO0B NpeABapuTensHon oBpaboTky, HamnpaeneHHbIX Ha npefoTepa-
LLEeHMe MOBPEXAEHMS OCHOBHOTO OYACTHOrO OOOPYAOBAHUS UMW MPeABapuUTEnsHON unb-
TPauum.

AHanuns aHkeT no3sonun copmMmMpoBaTe nogpasfen 2.2, B KOTOPOM NpuBeAeHa xa-
paKkTepucTMka BbIOPOCOB BPEAHbLIX (3arpsidHSIIOLLMX) BELLECTB B aTMOCKhEPHLIN BO3yX Ha
NpeanpuATUsX, OTHOCALLMXCH K NpUopuUTeTHbIM obnactam npumeHerua HOT. MNpu atom 06-
LMe TEXHOMOrMYeckne noaxofbl K 0YMCTKE BbIOPOCOB BpeAHbIX (3arpAasHAOWMX) BELWECTB B
aTMoCepHbIA BO3AYX, MPUMEHSEMbIE Ha MHOTUX NpeanpuaTusax, Gbinn npeacTaBneHsl B
nogpasgene 2.3, a NpYMeHeHWe 3TWMX MOAXOAOB ANl OYACTKU BbIGPOCOB B armMocdepHbIi
BO34YyX OT OCHOBHbIX BpeAHbIX (3arpsisHsAoLLMX) BELeCcTB — B nogpasaene 2.4.

Ha pspe npeanpusatuii Poccuiickon depepaummn CylwecTByeT npakTuka BHeapeHus
CUCTEMBI YNPAaBNEHNA ra3004UCTHLIMU COOPYKEHUSAMU C BO3MOXHOCTBIO NX COBEPLLEHCTBO-
BaHWSA U MOAEPHN3aLMN, aBTOMATU3MPOBAHHOIO YNpaBneHns, noBbileHna 3(EKTUBHOCTH
OYNCTKN, OCHOBaHHAA Ha aHann3e pe3yrnbLTaToB KOHTPOMS KavyecTBa BIOPOCOB BPeaHbIX (3a-
rPA3HSIOWMX) BELLECTB B aTMOCKhEPHbIA BO3AYX.

OGpasytowmecsa otTxoasawme rasol 06pabaTtbiBaloT C NPUMEHEHUEM TEXHONOMMYECKMX
noaxoaoBs, obecrneunBaloLmnx U3BNEYEHNE BELLECTB, COAEPXKALLMXCH B OTXOAALMX rasax, ¢
NOCNEeAyOLNM UX BO3BPALLEHNEM B UCXOAHbBIA TEXHONOTMYECKUA MPOLECC UMK UCMONb30oBa-
HWEM B ApPYroM npoLecce B KA4eCTBE CbIPbS UMW S3HEPrOHOCUTENS, UK NX YAANeHWe B Kave-
CTBE 3arpsA3HsIOLLNX BELLECTB.

Umetotcs cBepgeHns o pa3paboTke M OCyLLECTBNEHNA MHBECTULIMOHHBIX NPOrpamMm pe-
KOHCTPYKUMM M TEXHUYECKOrO MEPEBOOPYKEHUS OCHOBHOIO MPOM3BOACTBEHHOIO LWMKNa,
HanpaBneHHble MpeXAe BCEro Ha NoBbileHNEe 06HLEMOB BbINyCKaeMOW NPOAYKLUMN U YIIyy-
LeHVe ee kayecTBa. 3a cyeT WUCNoNb3oBaHusa Gonee coBpeMeHHOro obopynoBaHUS OfHO-
BPEMEHHO CHWKAIOTCS W HEraTUBHLIE BO3AENCTBUS Ha OKPYKAIOLLYIO Cpeay.

Ha MHormMx npesnpusaTisax BHEAPSIIOT CUCTEMbI 3KONOTMMYECKOTO MEHEeMKMEHTa, cep-
TndpmrumpoBaHHble Ha cooteeTcTBue NTOCT P UCO 14001 ¢ y4eTOM 3HAYUMBbIX 3KOMOrnde-

CKMX acnekToB. Ha HeCKONbKNX U3 HUX NoaobHble CUCTEMBI BHEAPAOTCA UCKNKYNTESNBHO C
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uenblo 40CTWXKEeHNUA COOTBETCTBUA Tpe60BaHVIF|M BHELUHUX PbIHKOB U NO UHBIM NpUYMHaM,
He nmerwnmMm OTHOLWEHNA K yry4YleHUO 3KOMOrmM4eckmnx coCtaBsoWLmMX paGOTbI npeanpus-
Tma. OgHako Ha BOMbLUMHCTBE NPENPUATUNA LieNbio BHELPEHUS CUCTEM 3KOMNOMMYecKoro me-
HE[)KMEHTa BCE e ABNASTCA MOBbILLEHNE 3PPEKTUBHOCTM yNpaBneHns NPUpPOL0OXPaHHON
LEATENbHOCTBIO 1 06eCneYeHUss SKonorm4eckon 6e3onacHoOCTM NPON3BOACTBA.

B uenom npeanpuaTia coobLalT O NO3UTUBHBLIX pPe3ynbTaTax BHEeAPEHUS CUCTeMbl
3KOJTOrM4eckoro MeHempKMeHTa Kak C TOYKU 3peHUnA (bVIHaHCOBbIX rokasarenemn (CHVI)KeHI/Ie
nnaTbl 3a HeraTMBHOE BO3LENCTBME Ha OKPYKAIOLLYHO Cpeay), Tak 1 Mo HaTypankHbIM noka-
3aTensm (cokpalleHue yaensHoro obbema BbIBpOCOB BPEAHbBIX (3arpa3HsOLLMX) BELLECTB B
aTmocdepHbi Bo3gyx). OAHako crnegyeT yuMTbiBaTb, YTO CUCTEMBI 3KOMOMMYECcKoro me-
HEeKMEHTA, Kak NpaBuro, BHEAPSIOTCS Ha COLMAanbHO OTBETCTBEHHbBIX MPEANPUSATUSX.

Ha psge npeanpusTuin cokpalleHmne BeiOpOCOB BpeHbIX (3arpsasHAOWLMX) BELLECTB B
aTMocdepHbIN BO3AYX MPOBOAUTCA B pamMKax MEepOnpuUATUA NO NPeaoTBPaLLEHNIO Ype3Bbl-
YalHbIX CUTYaLWiA.

OTpenbHble NpegnpusTUst NoBbIWAT 3ddEKTMBHOCTL paboThl rasoounmcTHoro obo-
pyAoBaHUs MOCPEACTBOM peanu3auuy Nporpammbl COKpaLLeHUs SHepronoTpebneHns, npo-
BOASI SHEPreTUYECKMIA ayAUT OCHOBHBIX TEXHOMOrMYeCcknx onepauui, ocylwecTBnas Mofep-
HM3auuo obopyaoBaHusA, a Takke obyyas nepcoHarn, 3aHATbIN B 06nacTn 04UCTKN BPEAHbIX
(3arpsisHAOLWMX) BELLECTB B aTMOCEpPHbIN BO34yX, OCHOBaM OpraHu3auvm aHepronoTpet-
neHns.

B uensix cokpalleHus aHepronoTpebneHns npu obpaLleHn c rasoBbiMK BbIGpocamm
NPUMEHSIFOTCS CUCTEMbI PeKynepaLmmn Tenna Sk30TEPMUYECKNX PeaKLMi NOCPEACTBOM:

- KOHTaKTHOro TenIoobMeHa paboumx cpes pasnuyHbIX TemMnepaTyp;

- BbIpalboTKN Napa HU3KOro AaBIEHUS UNW APYFUX NMPOAYKTOB.

Ha oTaenbHbIX NPeanpuaTUaX MeponpusaTUs Mo COKpaLLeHMIo BIGPOCOB BpeaHbIX (3a-
rPS3HAIOLWMX) BELLECTB B aTMOCK(EpHbIA BO3AyX CBA3aHbl ¢ MUHUMMU3ALMEN NOTEPb ChiPbS,
MonynpoAYKTOB, NPOAYKTOB 1 BCTIOMOraTerbHbIX Marepuanos U peareHToB.

B uensix NoCTOSHHOW OMTMMU3aLMX MPOLECCOB OYMCTKN BpEeAHbIX (3arps3HAOLLMX)
BeLLecTB B aTMOCepPHbIA BO3ayX U obecneveHns ctabunbHoro 1 6ecnepebonHoro yHKLm-
OHMPOBaHMSA ras004MCTHOTO OOOPYLOBAHUA MPUMEHAETCS MPOU3BOACTBEHHbBIN KOHTPOIb
TEXHOSIOTMYECKMX MPOLIECCOB — aHanMTUYECKUIA KOHTPOMb (nabopaTopHbIi U npenMylle-
CTBEHHO aBTOMaTUYECKMI), BKMHOYAOLWMIA KOHTPOSb BbIBPOCOB BpeAHbIX (3arps3HSAHOLLMX)
BELLECTB B aTMOCepHbIM BO3ayX Ha rasoaHanusatopax. [okasatenu, nognexaiime KoH-

TPONO, a Takke NepnognyHOCTb KOHTPOSA onpenensoT B 3aBUCMMOCTU OT Kateropumu 06b-
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€KTa, OKa3bIBaKOLLEro HEraTMBHOE BO3LENCTBME Ha OKPYKalOLLyHO cpefly, C yY4eTOM Moroxe-
Hun FOCT P 56061—2014.

Beibop TexHonorM4yecknx NoAxXoAo0B, METOAOB, MEP U MEPONPUSTUA, HanpaBieHHbIX
Ha O4YMCTKY BbIOPOCOB OT BPEAHbIX (3arpsA3HSAOLMX) BELECTB B aTMOCKEPHbIA BO3AYX,
ornpeaensieTcs COCTaBOM N OCOBEHHOCTAMM KOHKPETHLIX obnacTtel npumeHennsa HAOT, pac-
CMOTPEHHBIX Hke. OBLme noaxoabl K BbIGOPY TEXHONOMMIA, METOLOB, MEP U MEPOMPUATUIA,
HanpaBneHHbIX Ha COKpaLLleHWe N OYUCTKY BbIBpOCOB BPeAHbIX (3arpA3HAOLLMX) BELLECTB B

aTMocdepHbIA BO3A4YX, MpUBEAeHbI B NyHKTe 2.3.7.

2.2 XapakTtepucTyKa BbIGPOCOB BpeAHbIX (3arpA3HAIOWNX) BelLecTB
B aTMOCpepHbIA BO3OyX B NPUOPUTETHBLIX O6NacTAX NPpUMeHeHus
HAOT

B HacTosilem nogpasaene npuBeLeHa XxapakTepuctvka BbIBpOCOB BpeaHbIX (3arpss-
HSIIOLLIMX) BELLECTB B aTMOCKEpPHbIA BO3AYX Ha NPEANPUSTUSIX, OTHOCALLMXCS K NMPUOPUTET-
HbiM obnactam npumeHerHna HOT. MpuoputeTHble obnactu npumenenns HAT Geinm Bbige-
neHbl 13 «lepeyHsi obnacTter NPUMEHEHWA HannyyLwmnx AOCTYMHbIX TEXHOMOrMA» (yTB. pac-
nopspkeHnem lMpaeutenbctBa Poccuiickon depepaummn o1 24 nekabps 2014 r. Ne 2674-p)
ucxoas n3 obvemoB oBpasoBaHus BbIGPOCOB BpeAHbIX (3arpA3HSIOLLMX) BELWECTB B aTMO-
chepHbIN BO3AYX, HANMMYMA 3KOMOMMYECKUX NPobnem v np. TEPMUH «NMPUOPUTETHBLIE» B KOH-
TekcTe obnacrent npuMeHeHust HOT Mcnonb3yeTcsi UCKMIOYUTENBHO B paMKax HacTOsLLEro
cnpasoyHmka HAT n, COOTBETCTBEHHO, HE NOANEXUT PErnaMmeHTMPOBaHUIO Ha YPOBHE Hauu-
OHarnbHOWN CUCTEMbI CTaHAapPTU3aLMM N He BNeYeT 3a cOO0M AOMONMHUTENBHBLIX HOPMaTUBHO-

npaBoOBbIX NocneacTBunA.

2.2.1 Bbibpochl BpeAHbIX (3arpsa3HsAOWmMX) BewecTB B aTMocdepHbI BO34yX Ha

npeanpuaTusax aHepreTu4eckoro Komnnekca

OCHOBHbIMW KOMIMOHEHTaMW, BbiGpacbiBaeMbIMU B aTMOCdEpPY NPW CKUraHUn pasnmny-
HbIX BUOB TOMNMBa B SHEProyCcTaHOBKAaX, SBMSOTCA: BOASHOM nap, yrnepopg (caxa) (328),
cnaHuesas 3ona (2903), masyTHas 305a TEMNO3NEKTpoCTaHUMA (B NepecyeTe Ha BaHaAWN)
(2904), yronbHas 3ona TennoanekTpocTaHumn (2926), HeopraHnyeckas nbiib, coagepXkallas
ABYOKUCb KpeMHusi meHee 20 % ayokucy kpemHus (2909), BaBelueHHbIe BelecTsa (2902),
avokeng, cepbl (330), okena yrnepoga (337), okeup asorta (1) (304), amokenp asota (304),
Gens(a)nupeH (703), a Takke ApyrMe KOMMOHEHTbI, CBA3aHHbIE CO CMELMMUKON KOHKPETHBIX

MECTOPOXAEHNI TONNMBHO-3HEPTETUYECKUX PECYPCOB.
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Ha coBpemeHHOW TeNnoanekTpocTaHumMm MoLLHocTE0 2,4 MnH kBT pacxopyeTcs no
20 TbIC. T YrNA B CYTKM, YTO COMPOBOXAAETCA BbIBpOCaMn B aTMOCKEpPY B CyTKA B CPEAHEM:
680 T anokecuaa cepbl (330) n TpUokcuaa cepbl Npu coaepxaHun cepbl B Tonnuee 1,7 %;
200 T okengos asota (301, 304); 120-240 T TBepAbIX YacTUL, B TOM uncne 3o1bl (2904), He-
opraHn4eckon nbinu, coaepxatlen meHee 20 % aByokucy kpeMHua (2909), yrnepoa (caxa)
(328) — npwu crenexun ounctkm 94 % — 98 %.

[AbiMoBble rasbl, 0bpasylowmecss Npy CKWUraHM MasyTta, coaepKar: ANOKCHA, asoTa
(301), okeug asota (Il) (304), anokeun cepebl (330), yrnepoa (caxy) (328), okeunp yrnepoaa
(837), 6eH3(a)mpeH (703), Ma3yTHyIO 301y TEMOSNEKTPOCTaHUMIA (B NepecyeTe Ha BaHa-
AuiA) (2904).

Mpy cxuraHum rasoobpasHoro Tonnvea (NMPUPOAHOro, NONYTHOrO HedTAHOro rasa,
CUHTE3-rasa v T. N.) KOHLUEHTpaLmn 3arpasHsoWmX (BPeAHbIX) BEWECTB B OTXOASALLMX AbIMO-
BbIX ra3ax MUHMManbHblI OTHOCUTESBHO WCTONb30BaHNS XUAKUX N TBEPAbIX TENnoHocUTe-

nen.

2.2.2 BbI6pOoChl BpegHbIX (3arpA3HAIOWMUX) BelwecTB B aTMOcdepHbIA BO3AyX Ha

npeanpuaTusix HeprenepepabarbiBaowen NPOMbIWNIEHHOCTU

OCHOBHBIMW TEXHOMOFMYECKUMW MNpoueccaMn HedTenepepabarTbiBaloOLENn NMPOMBbILLI-
JIEHHOCTU, COMPOBOXAAMLWMMUCA HanbonbWNMK BeIBpocaMm BPEeAHbIX (3arpsasHAOLLMX) Be-
LLECTB, ABMNSLOTCS:

- U3BIIEYEHNE CEPbI;

- pereHepauus KaTanmaaTopoB KPEKMHra B NCEBAOOKUKEHHOM CNOE;

- MeYU N KOTIbI.

MoTeHUWanbHBIMU UCTOYHUKaMK BbIOPOCOB BpeAHbIX (3arpAsHAILLMX) BELLECTB AB-
NSOTCS:

- eMKOCTM ANSi XpaHEeHUS CbIpbS U NPOAYKTOB;

- CUCTEMbI CMELLIEHWS NMPOAYKTOB;

- CUCTEMbI cenapaumm Boabl N HedPTw;

- CUCTEMbI NPOAYBKU U ra3oBble dakenbl.

JleTyune yrneBoaopoabl, KOTOpbIE MOTYT BblOpackiBaTbCH Yepes KranaHbl, dnaHue-
Bble COEAUHEHUS,, COeAMHEHUS] KOMMPECCOPOB, HacoCOB, EMKOCTEN, KITAcCUPULIMPYIOT Kak
HeopraHu3oBaHHble BbIOPOCHI.

B cpefHeEM Ha KaxAablii MUNMWMOH TOHH 06paboTaHHON CbIpo HETU YPOBEHL BLIGPO-
coB coctaenseT 20-820 Tbic. T guokcmaa yrnepoaa (380), 60-700 T okemgos asota (301,
304), 10-3000 T B3BeLLUEeHHbIX BewecTs (2902), 30-6000 T okempos cepbl (330) n 50-6000 T
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neTyumx opraHuydeckmx coeguHeruir (JTOC). Lnpokuin ananasoH npueseaeHHbIX nokasaTenemn
0BBLACHSAETCA Pas3fMYHbIMUA CTEMEHAMM WHTErpauum M Tunamm HedrenepepabartbiBaromx
3aBOAOB.

BOnbLUMHCTBO BbIGPOCOB BPEAHbIX (3arpsa3HAIOLLMX) BELLECTB B aTMOCHEPHbIA BO3AYX
Ha HedTenepepabaTbiBalOLLMX MPON3BOACTBAX TOKCUYHBI, HEKOTOPbIE — B3PbIBOOMNACHbI.
K Hanbonee cylleCTBEHHbIM BPeHbIM (3arpsa3HSAOWMM) BELLEeCTBaM OTHOCHT OKCUAbI Cepbl
(330), okeuapl yrnepoga (337), okemapl asota (301, 304), yrneBogopoael, Aurnapocynsdus
(333), MepkanTaHbl (1716) 1 TBepable YacTULpl (yrnepog (caxa) (328)), nbinb katanusaro-
poB U T. M. KonuyecTBo BbIAENSIOWMXCA BpefHbIX (3arpAasHAOLMX) BELLEeCTB 3aBUCUT OT
CBOWCTB M COCTaBa Cbipbs, crnocoba ero nepepaboTkn n TpeboBaHUAM K KOHEYHOW NPOAYK-
umn. Tak, npu Tepmudeckor nepepabotke HedTM B WHTepBane Temnepatyp 400 °C —
500 °C BbIgenstoTCA KaHueporeHHble yrnesogopoabl (Tuna 6ens(a)nupeHa (703)). Makcu-
MarnbHble KOHLEeHTpauun GeHs(a)nmpeHa (703) Habnioaatotca B 500-MeTpoBOW 30HE; Ha rpa-
HULE CaHWTapHO-3aLLMTHOM 30HbI (0BbIMHO 1000 M) KOHUEHTpauun cHwkaroTea B 3,5-6 pas,
Ha paccroaHum 4000 m — B 22 pasa.

OAHMM N3 OCHOBHbIX BPeAHbIX (3arpsi3HAOLLUX) BELLECTB ABNSAETCA AWOKCUA Cepbl
(330). NctouHukom guokcuaa cepbl (330) AaBNAKOTCA AbIMOBbIE rasbl KOTMOB U TEXHONorm4e-
CKUX MeYven, OTXOAsME rasbl pereHepauum KatanmsaTtopoB Ha YCTAHOBKaX KPEKUHra, OTxo-
AfALLMe rasbl PakenbHOro CKUraHWsl, XBOCTOBbIE rasbl yCTaHOBOK NPOU3BOACTBA CEPHOW KUC-
NOTbI N 3NeMEeHTapHON Cepbl.

OCHOBHBIMW MCTOYHMKaMKU BbIOPOCOB okcuaa yrnepoga (337) aensaworca TpybyaTble
neyu, peakTopbl KaTanMTUYECKOTO KPEKUHa, BbIXIIOMbl ra30BbIX KOMMPeccopoB, GUTYMHbIE
YCTaHOBKM, dhakesbl.

Okeunabl asota (301, 304) o6pasyoTcs NPENUMYLLECTBEHHO B TEXHOMOMMYECKUX NeYax,
rasoMOTOPHBIX KOMMPECcopax, KoTnax, dakenax.

Teepable BellecTBa BblIOpachbIBalOTCs Ha y3nax paccevBaHuns 1 MHEBMOTpaHCnopTa
KaTanusartopa, pereHepaTopax yCTaHOBOK KaTanmMTUYecKoro KpekuHra, dakenax, BeHTUNS-
LMOHHBIX CUCTEMAX.

YrneBogopoAHbIE KOMMOHEHTbI BbIAENSIOTCSH NPU 3KCMiyaTaumnm pes3epByapos, Hamu-
YW HEMMOTHOCTEN TEXHOMOrMYeCKoro 06opyAOBaHNS, Ha 0OBbEKTAX OYNCTHBIX COOPYKEHWUN,
HedTeoTAENUTENAX W TPaAUPHSIX, BaKyyMCO34aloLWMX CUCTEMAX, CIIMBO-HANMBHbLIX 3CTaka-

Jax, a TawKe C BEHTUNALMOHHBIMM BbiGpocamu.
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2.2.3 BbIGpocbl BpegHbIX (3arpssHsAOWNX) BelecTB B aTMocdepHbIi BO3AYX Ha

nNpeanpuATUSIX XMMUYECKOM NPOMbILISIEHHOCTU

BeiBpochbl NpeanpuaTuii XMMUYECKO MPOMBILLNEHHOCTU XapaKTepU3ytoTCA CIOXHLIM
KOMMMEKCOM OpraHMYecKnX 1 HeopraHuyeckmx coeamHenmin. Konndyecteo BuiGpackisaemol B

aTmocdepy nbinn (2909) cpaBHUTENBHO HEBENMKO.
2.2.3.1 NMpousBoacTBa HEOPraHUYECKON XMMUN

MponsBoacTBO cCepHOW KUcNoThbl. [py KOHTaKTHOM criocobe MOony4eHuUst CepHom
KMCMOTbl BbIXOAALWMA M3 OBXMrOBOM MEYM CEePHUCTBIA ra3 3arpsi3HeH OrapkoOBOW Mbifbo
(2909) n ppyrumun npumecamn. CopepxaHue B HEM MbINM 3a@BMCUT OT Ka4ecTBa nomona Chbl-
PbEBLIX MaTepuanoB, KOHCTPYKLMW NEeYEen n Apyrmx Paktopos. XUMUHECKMIA COCTaB Mbinn
(2909) npakT4eckn He OTNNYaeTCs OT CocTaBa orapka. JTu rasbl NOANEXAT OYUCTKE Nepes,
nepepaboTkon B cepHyto kucnoTy. lpu KOHTakTHOM crnocobe AMOKCWA, Cepbl OKUCNAKT B
TPUOKCUA Cepbl Ha KaTanusaTtopax (KoHTakTHasi macca Ha ocHoe V20s). Cogepxallascs B
neyHbIX rasax nbeinb (2909) 1 Apyrve npuMecu oTpaBnsaloT KatanuaaTtop. KpoMe Toro, nbinb
(2909) 3acopsieT annapaTypy, yBenMuMBaeT ee rmpaBnu4eckoe CornpoTUBNEHNE, NepexoanT
B MPOAYKT U BEAEeT K pSay APYMMX 3aTPyAHEHUA B TexHorormyeckom npouecce. Mostomy
neyHble rasbl NOABEPraloT AOMOSHNTENBHOWN OYNCTKE.

MNponsBoacTBO amMuaka. Ha pa3nnyHbIX TEXHONMOrMYECKNX CTaausix NPOU3BOACTBA
aMMmaka — HauuHas OT KOMOHHbI CMHTE3a U 3aKaH4YMBas HanmBOM >XWAKOTO aMmmuaka B Xe-
Ne3HOAOPOXKHbIE LUCTEPHBLI ANA OTNPaBkM NOTpebuTento — BO3MOXHbLI ero BbIBpockl B aT-
Moccepy. Hanbonee sHauuTenbHble BbIGPOCHI NPOMUCXOAAT NPU NPOAYBKE MHEPTHLIX rasoB
(conepxaHue ammmaka (303) — a0 20 %) 1 Npu 3anNONHEHUM aMMUAKOM PasfINYHBIX EMKO-
CTen, a Takke Npu HanMuUmM HENOTHOCTEN B 060pyAOBaHUM (TaK Ha3biBaEMbIEe TAHKOBLIE ra-
3bl ¢ cogepkaHnem ammmaka (303) go 60 %).

MpousBoacTBO a3oTHOM KUCNOTLL. [Mpy NPonsBOACTBE KOHLIEHTPUPOBAHHOW a30T-
HOW KUCNOTbl cofepxaHue okcnagos asota (301, 304) B oTxoasawmx rasax cocTaBnsieT Ao
19 %.

MpoussopcTBo hochopa u dochopHon kucnorbl. [ponssoacTBO OTNMYaeTCA
BonbWMM KOMMYECTBOM HEOPraHM3oBaHHbIX BbIOPOCOB. ACMMpauMoHHbIe rasbl, OTcacbiBae-
Mble 13 NOMELLEHMs], cosepxat 2,5-38 r/m® nbinun (2909), a Takke coeanHeHus docgopa v
¢Topa. Ha craamm noaroToBkW Cbipbs UCTOYHMKaMM MbIIEBLIX BLIOPOCOB CNyXaT yCTAHOBKN

pasmenbYeHs M CyLLUKM KOKCa W KeapuuTa, paamona ocdoputa, rpaHynaumm n obxura.
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B HEKOTOpPbLIX BapMaHTax TEXHOMOMMHYECKUX CXEM NPOom3BOLCTBa (HOCHOPHON KMCNOTLI OTXO-
AALLMe rasbl cogepkaT TyMaHbl kuenoTel (348) n coeauHeHns docdopa.

MpousBoacTeo consiHoi KUcnoTbl. OuMCTKe MoOABEPraroT He NorfoweHHsle B ab-
copBepe X/IopUCTbIA BOAOPOS, MHEPTHBIE raskl N BOAAHBIE Napbl.

MpousBoacTBo XJyopa. B oTxoaswmx rasax anekTponmsHbiX LIEXOB COAEPXKUTCH 4O
80 % — 90 % xnopa (349), KOTOPbLIV BbIAENSAOT U3 CMECK (XNOPUL, HATPWUA U CONsIHasA KNCMO-
Ta) B BMAE TOBapHOro NpoayKkTa MeTofoM cxmkeHunsi. OaHako obpasytolmecs rasbl copep-
KaT HeKOTopoe KonmM4ecTBo xropa (349), uto TpebyeT mnx foouncTkn. B pesynbtaTe ncnape-
HUS C MOBEPXHOCTU SNEKTPONMUTNYECKOM BaHHbI X1op (349) oBHapyxuBaeTca B BEHTUNALN-
OHHbIX BbIOpOCaXx.

Mpon3BoacTBO XJIOPHOM M3BeCTU. B oTxopswmx rasax cogepxutca go 1-1,5 rimd
csobogHoro xnopa (349).

Mpon3BoacTBO MUHepanbHbIX yAo6peHu. MuHeparbHble yaoOpeHus OObIYHO
NMPOM3BOAST, UCMONb3YA B KA4YECTBE CbIpbSi OCHOBHbLIE XUMUYECKME NPOAYKTbI, KOTOPLIE CO-
€0VHSIOT, FPaHynpyoT U BbICYLLMBAKOT B TEXHOMOMMYECKUX YCTaHOBKaX C UCMOMNb30BaAHNEM
BonbLUIoro KonMyecTea Bo3ayxa.

OCHOBHbIMW KOMMOHEHTaMW OTXOAALMX ra3oB nNpu nonyyveHun ¢ochopHbIX yaobpe-
HUIA (NpocTon cynepdocdat, ABOMHOM cynepdocdar, npeuunurar, dpocdartHaa Myka, To-
MacLunak, Tepmodocdar) ABnsoTCA B3BeLeHHble BewecTea (2902), ammmnak (303) n ¢ro-
pucTble rasbl (342). KonnyecTteo 1 CocTaB OTXOASALLMX ra30B PasfnyHbl B 3aBUCUMOCTU OT
BMAa nony4aemMoro ynobpeHnsa 1 TexHonorm4eckon ctagum nponseoactea. Pacxog rasos co-
ctaenseT 20-50 Tbic. M3/u, cogepxaHue obulero dtopa (342) — 0,1-40 r/m3, conepxaHue
B3BelUeHHbIX BellecTs (2902) — 10-70 r/m%; B psaae rasos BaselleHHbIe BeljecTea (2902)
OTCYTCTBYIOT, @ cogepxaHue obLiero gtopa (342) coctasnsaet meree 0,1 r/m3.

A30THbIe ypo6peHusa (amMuayHasa cenutpa, cynbdat aMMOHUSA, HaTpueBas ce-
nuTpa, KanbuMeBas CenuTpa, U3BECTKOBO-aMMUayHas cenutpa, kapbamupg (moueBu-
Ha)). Mpon3BoaCTBO aMMMaYHON CENUTPLI CBA3aHO C BbiBpocammn COKOBOro napa, coaepxa-
wero G6pbiark ammmadHon cenutpbl (305) n ammmaka (303). Kpome Toro, cylluka ammmuadHom
cenuTpbl cBsidaHa ¢ o6pasoBaHMeM MbIny Takoro ke coctasa. Beibpock! Npu npoussoacTee
kapbammaa (MoueBuHbl) (1532) copepxat ammmak (303), dopmansgerng (1325), Teepable
yacTuubl, Hanpumep nbinb (2909) Npy Nepeckinke ¢ TpaHcnopTepa B OyHKepLI, Npy 3aTapu-
BaHUM B MeLkn 1 T. 4. AMMurak (303) oBpasyeTtcs npu cnHTe3e (obpasoBaHUm pacteopa) v B
npoueccax rpaHynauyui. Hanuume dopmansaervaa (1325) cesizaHo ¢ ero gobaeneHnem gns
npenoTBpalleHns oTBepxaeHus pacnnasa kapbamuaa (1532) npu koHueHTpaumsax B 0,5 %

WM MEHbLLIE A0 rPaHynAaLMN.
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Beibpockl B aTMocdepy npy NPOU3BOACTBE KanuiHbIX yA0OpeHun (MOnoTbIA CUNbBU-
HWUT, XMOPUCTLIN Kanui, CynbdaT Kanusa) NPoOMCXoasaT BO BpeMS UMKNOB: apobneHne, npoce-
MBaHWe, TPaHCMopTMPOBaHMe, CyllKa, NPecCOBaHWe, XpaHeHWe W norpyska. YnaenveaHue
npu ApobneHun, NPOCENBaHNN N TPAHCNIOPTUPOBaHMM 0ObIYHO He npoussoanTcsa. Heopranm-
Yeckas nbuib (2909) coaepXuT xnopuasl, Cynbdarbl Kanus, HaTpus, MarHns, Kanbuus, OkCu-
Ibl KPEMHMWS, Kernesa, BbICLUMX apoMaTU{eCcKMX aMUHOB WU T. . [NaBHbIM WCTOYHMKOM Bbl-
6pocos asnstoTcs cylwunku. MNeins 6apabaHHbIX CyLUMOK umeeT pasmep oT 1,6 o 40 MKm,
cpegHun MeguaHHbIi guameTp coctaenseT 18,5 MkM, Temnepartypa rasos — okono 200 °C,
3anbINeHHOCTb — A0 140 /M3,

CnoxHble ynobpeHua (ammodoc, cenutpa kanuinHasi, Hutpodocka). Mpu npons-
BOACTBE HUTPOCOCKM B pesynbTaTe B3anmoaenctesust ocdartoB ¢ asoTHON U CEPHON KUC-
10TamMn B peaKTOPHOM OTAENEHUW BLIAENAIOTCH rasbl, coaepxawme pTopucTeii BOAOPOA.
Kpome TOro, BCneacTeme MnoBbILLEHHOW TemMnepaTypbl BO3MOXHO BblAeneHne napoB CepHoM
kmucnoTsl (322), docdopHo kncnoThl (348) 1 azoTHom kucnoTel (302), a Takke OKCMAOB as3o-
Ta (301, 304) n avmunaka (303). B razosyto cpeny Bbigensetca fo 20 % dtopa ot obuyero
cofepXaHus ero B annapare.

MpounsBoacTBo ammodoca. B kauecTBe Cbipba ANA €ro Nony4eHns NPUMEHSIOT XXuf-
KA aMMUaK N SKCTPaKLMOHHYIO POCOPHYHO KUCMOTY, NOSydaemMyto pasnoxeHmem anatmro-
BOro KOHLUEHTpaTa cepHor knucnoton. Mpn nonyyYeHnn SToW KUCNOThI BbigensawTcsa pTopu-
CTbIi BoAopoa (anaTWUTOBbLIA KOHLUEHTpaT coaepxut dtop) (342), napbl CEPHOM KUCNOTbI

(322) 1 docdopHom kucnoTsl (348), NbiNb anaTMTOBOrO KOHLEHTpaTa (2866).
2.2.3.2 Npon3BoacTBa OPraHNYeCKON XUMmUnN

Mpou3BoACTBO TEXHUUYECKOro yrmepopga. TexHonorndeckue rasbl, obpasyromecs
Nnpy NPOU3BOACTBE TEXHUUECKOrO yrnepoaa, SABNSAIOTCS HOCUTENEM roTOBOro MpoAykTa, us-
BIIEKAEMOTO M3 HUX B Buae caxu (328). BaelweHHble BelwecTBa (8) aTMx rasoB ABNAOTCA
BbICOKOANCMNEPCHBIMA (CPEeAHVIA pasmep yacTuy Mbinv paseH 0,1 MKM nnu meHbwe). asbl
UMEIOT BbICOKYIO TEMMEpPaTypy, BMaXXHOCTb U arpeCCUBHOCTb C BbICOKON 3MEKTPONPOBOAHO-
CTbl0, BO3MOXHOCTbLIO BO3ropaHusi ¥ B3pbIBOONACHOCTHIO CaXKErasoBon CMECH.

MpousBoacTBO KayuykoB. OTxoasiume rasel NpOU3BOACTBA KayyykOB COAEpXaT B
HeBonMbLUMX KONMYECTBAX OpraHNYecKue BeLlecTBa U okeug yrnepoga (337).

Mpoun3BoaCTBO CUHTETUUECKUX MotomnX cpeacTB. OCHOBHOE KONUYECTBO CUHTE-
TUYECKNX MOIOLLMX CPEACTB MOMy4yaloT METOAOM pacnbiiuTensHon cywkn. Mpu stom obpa-
3yloTCs OTpaboTaHHbIA TEMNOHOCUTENB, BO3AYX U3 apnndTa, BO3AYX U3 acnmMpaumoHHbIX CU-

CTeM, OTCacbIBaeMbIN OT Y3MOB MbINIEHUS NPW TPAHCNIOPTUPOBaHUW U NepepatoTke NCXOAHbIX
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MaTepuanoB W roToBOrO NpojykTa. KonvuecTBo rasoB W3 CYLUWMKA COCTaBIISIET OKOMO
12 Tbic. M3/u. Tasbl uMetoT Temneparypy 100 °C — 120 °C, yacTuupl (B OCHOBHOM OT 50 A0
600 mMkM) obBnapaloT MOBLILLEHHOW CRAUMAEMOCTbIO, copepXaHue nbinn (2975) aocturaeT
15 r/m®. Boaayx us sprindta coaepxut 2—25 r/m3 nbinmn (2975) pasmepom 30—70 mkm. Bos-
AYX M3 acrMpaumoHHbIX cuctem cogepxut 0,2—20 r/im® nbum (2950, 2951, 2975) pasmepom
2040 mMKm.

NMpon3BOACTBO NAKOKPAcO4YHbIX MaTepuarioB M UX KOMMOHEHTOB (MUFMeHTOB,
HanornHuTenewn, NeHKoobpasywKux, pacTtBoputenen, nnactudukatopos, oTBepauU-
Tenem W T. A.) conposoxaaeTcs obpasoBaHNEM 3HAUUTENMBHOrO KOMWYECTBA Fa30BbIX Bbl-
Bpocos. HanbonbLuyto aonto (Mo Macce) B CTPYKTYpe 3arpsisHAOWMX BELLECTB COCTaBNSAT

OpraHN4ecKk/e PacTBOPUTENH, Mbllb MUIMEHTOB, BOAOPACTBOPUMBIE CyNbdaTsbl.

2.2.4 BbIGpocbl BpegHbIx (3arpsisHAIOWUX) BelwecTB B aTMocd)epHbI BO3gyX Ha

NpeanpUATUSIX YePHOIM MeTannyprum

MpeanpusaTna yepHoOM MeTannyprum BKIKOYaOT B cebs JOMEHHOe, cTanennaBuibHOE,
MpoKaTHOe NPOW3BOACTBO, arfnoMepaumoHHble habpurkm, KOKCOXUMUYECKME 3aBOAbI U Ap.

MpeanpusiTs YepHOM MeTannyprum BbIOpackIBalOT rasbl, cojepXallme HeopraHvye-
ckyto Nbinb (2909), anokena cepbl (330) u metannel. Hanpumep, Ha 1 T nepegensHOro YyryHa
BbibpacbiBaeTca 4,5 kr HeopraHudeckon nbinn (2909), 2,7 kr anokenaa cepbl (330), 0,1—
0,5 kr mapraHua (197), a Takke coeamHeHns Mbiwbska (325), dhocdopa (339), cypbmbl (290),
cByHUa (184), peakux MeTanmoB U CMONUCTbIX BewwecTs (3748). ArnomepaunoHHble dabpu-
Kn BbiOpacsiBatoT nbinb U guokens cepbl (330) — 190 kr anokcmaa cepbl (330) Ha 1 T pyAabl.
MapTeHOBCKME N KOHBEPTOPHbIE Liexa BbiaensioT Gonblmne maccel nbinu. Ha 1 T mapTeHos-
ckoit ctanu Bbigensietca 3000-4000 M3 rasoB € KOHUEHTPaLMel HEeOpraHUYeckon Mbinm
(2909) B cpeaHem 0,5 M3, 60 kr yrnepoaa okcuaa (337) u 3 kr avokecupa cepsl (330). Kokco-
XMMUYECKME LIEXU BbIOpachIBAOT B aTMOCHEPY CneayroLmne OCHOBHbIE BPeAHbIE (3arpsi3Hsi-
tome) BellecTBa: caxa (328), HeopraHuyeckas nbinb (2909), anokeny, cepbl (330), okeuabl
asota (301, 304), okeng yrnepoga (337), ammuak (303), deHon (1071), ceposopopog, (333),
rmapounanng, (317), 6exson (602), HadpTanuH (708).

Ha arnomepaumoHHbIX ycTaHoBKax BbIGPOCH! U3 arMoMepaLmMoHHON NEHTbI coaepxaT
B OCHOBHOM HeOpraHuyeckyto nbirb (2909), Tsxenble MeTannsl, avokeus cepbl (330), xno-
pyapl, TopUabl, NONMLMKIIMYECKUE apoMaTUYECKNE BOAOPOALI U XITOpopraHuyeckne coeau-
HEHMSs, B TOM Yncne AUOKCUHBI (3620).

Ha ycraHoBkax rpaHynupoBaHusi BbIGpoCkl cogepkaTt TBepAble YacTuLibl, OKCUAbl a3o-

Ta (301, 304), auokeua cepol (330), xnopuabl, pTopuabl.
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B KOKCOXMMMYECKOM MPOM3BOACTBE MCTOYHMKAMM TEXHOMOMMYECKMX BbIOPOCOB SBMS-
HOTCA acnuMpaLVoHHbIE CUCTEMbI Liexa YrIenoAroToBKY, OTOMUTENbHAA CUCTEMa KOKCOBbIX
neyYen, CUCTEMbI 3arpy3Ku Yriisl U BblauM KOKCa, CUCTEMbI TYLLEHWNS KOKCA, KOKCOBbIE pamribl,
KOKCOCOPTMPOBKA, a Takke XMMUYECKUE Liexa, BbIOPOCHI KOTOPLIX ABMAKTCA CPaBHUTENLHO
HeBOoMbLUMMK MO KONMYECTBY, HO pasHooOpasHbIMM No cocTasy. B Lexax yrnenoaroToBku
MbiNb BbIAENASTCA NPY NPUEMKE Ha CKNaj yrns, ero neperpyskax, nepechinkax u TpaHcnop-
TUPOBaHWK, B NPOLIECCe MOAFOTOBKW LUNXTbI AJ1S1 KOKCOBaHWA, a Takke B APOBMnbHBIX U Mo-
MOIbHbIX YCTaHoBKax. KpynHbIM WCTOYHUKOM MblnerasoBbix BbIBPOCOB ABMAETCH 3arpyska
KOKCOBbIX MEYEe YroNbHOW LUMXTOW: MPUW 3anofHEHNM XONOAHOW LUMXTON packaneHHoro npo-
CTpaHCTBa NeyYn NPOUCXOASAT 3HAUUTESbHBIE BbIENEHWUS MbIN U ra30B, KOTOPbIE XapakTepu-
3YIOTCA CNefyrowyMn JaHHbIMK, /T Kokca: Mbinb (2909) — 400, CO (337) — 46, H2S
(333) — 22, NHs (303) — 47, SO2 (330) — 33, NOx (301, 304) — 55, CmHn (415, 416) —
190, HCN (317) — 0,6. lMpw BbIrpy3Kke packaneHHoro kokca B BaroH BbIOPOChI XxapakTepuay-
HOTCH CReayrLWnMK AaHHbIMUY, T/T Kokca: Mbinb (2909) — 750, H2S (333) — 8, NHs (303) —
51, SO2 (330) — 22, NOx (301, 304) — 4, CmHn (415, 416)— 36, HCN (317) — 0,1.
Ha kokcorasoBbix yCTaHOBKax OCHOBHbIE BbIOPOCHI BPEeAHbIX (3arpA3HAOLLMX) BELLECTB SB-
NATCA HEOpraHM3oBaHHbIMU. B KOKCOBOM rase 0OblMHO COfEepXaTCs 3HAYUTENbHbIE KOJW-
YecTBa cepbl, rmaeHbIM 06pasom B Buae aurmgpocynsduga (333), nosTomy ero noasepraroT
Aecynbdypusauun nepes ucnonb3oBaHMeM B kadectse Tonnuea. OCHOBHbIM MCTOYHUKOM
aTMocdepHbIX BbLIGPOCOB ABNAETCS OTPaboTaHHbIM ras CUCTEM HeAoKUraHus Tonnmea.

B BbiBpocax 4OMEHHbIX NeYen CoaepKaTcsl 3HaUMTENbHbIE KONMYECTBa TBEPAbIX Ya-
CTWL, NOSTOMY Nepea NPUMEHEHNEM JOMEHHOTO rasa ero nojsepraroT 06ecnbINMBaHNIO.

Mpv Npou3BoACTBE U NUTbE CTanM B KOHBEPTEpax BbIGPOCHI coaepxaTt 3HauYMTENbHbIE
Konu4ecTBa HeopraHudeckon nbimm (2909), NOSTOMY OCYLLECTBAIT YNaBnuBaHne TBEPAbIX
yactuy B pesynbTarte npeapaputensHoi obpaboTku pacnnasneHHOro metanna (Bknovas
NpoLecchl NepeHoca, gecynbghypmsaumm 1 ckaumBaHus LINaka pacrnnasneHHoro Metanna).

ATMOChEpPHbIE BbIGPOCHI U3 MEYEi IMNEKTPOCTanennaBubHOrO M CTanenmMTenHoro
Npon3BOACTBa cofepKaTr pasHoobpasHblie HeopraHuyeckue coeanHeHus (Mbib Awxenesa
Tpuokemaa (123) n Tsxesble MeTansbl) U opraHMyYeckMe CoeanHEHWs, Hanbonee BaXHbIMU
N3 KOTOPbIX SIBMSKOTCA XNOpopraHuyeckne coeanHeHus, xnopbensonel (915, 852), AnOKCHHBI
(3620).
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2.2.5 BbI6pocbl BpegHbIx (3arpasHAowmnx) BewecTs B aTMoc(epHbIv BO3gyX Ha

npeanpuaTuax uBEeTHON MeTannypruum

Mpu npoussopcTBe Meamn BbIGPOCHI B atMocdepy CoAepXaT HEOPraHUYECKyo Mbinb
(2909), okcuabl MeTanno, Mbiwbsak (325), amokenp cepsbl (330), okenael asota (301, 304),
KWCrible rasbl.

Mpu npoussofcTBE anioMUHUS BbIBPOCHI B atMocdbepy coaepar HeopraHU4ecKyto
nbinb (2909), Teepable dTopuabl, PTopUCTLIN Bogopos (342), okeua yrnepoaa, MAY (Bknto-
vasi 6eH3(a)nmpen).

Mpu nponssoacTBE CBUHLUA, LUMHKA M kagmus BblOpocbl B atmocdepy copepxar
HeopraHuyeckyto nbiib (2909), coeanHeHunst meTannos, gnokena cepol ( 330), Apyrne Kucnblie
rasbil.

Mpu nponsBofCcTBE HUKENS U KoBarnbTa BeIGpOCkl B atMochepy COAepKaT HeopraHu-
Yeckyto nbinb (2909), okcuabl MeTannoB, Mbiwbsk (325), anokeng cepel (330), okcuabl azoTa
(301, 304), xnop (349), kucnble rasbl.

Mpy nNpou3BoACTBE ApParoLeHHbIX METanMoB BbIOpockl B aTmocdepy cogepxar JIOC,
HeopraHuyeckylo nbinb (2909), coeanHeHus meTanmnos, okcuabl asota (301, 304), apyrme
KMCrble rasbl, Takme kak xrop (349) n guokeua cepbl (330).

Mpv nponseoacTBe pTYTU BbIOpPOCHI B aTMocdepy coaepxar napbl ptyth (183), Heop-
raHvyeckyto nbib (2909), coeguHeHWa MeTannos, rasbl C HENPUATHLIM 3anaxoMm, ANOKCUA
cepebl (330), Apyrue Kucnble rasbl.

Mpn NpousBoLCTBE TYroNNaBKUX MeTannos, TBEPAOCMNIABHOIO NOpoLUKa 1 kapbuaos
MeTannos BbIGPOCHI B aTMocdepy coaepxXar HeopraHM4eckyro nbinb (2909), coefmHeHuA
MeTasnnos.

Mpy npoussofcTBe heppocnnaBoB BbIGPOCH B arMocdepy copepxaT HeopraHude-
CKyto MbiNb (2909), coeanHeHus MeTannos, okeug yrnepoaa (337), anokena yrnepoaa (380),
anokeug cepeol (330).

Mpy NPON3BOACTEE LUENOYEN U LLENOYHO3EMENbHBIX METaNoB BbiGpockl B atTmocde-
py cogepxar xnop (349), rmapoxnopua (316), anokcuHbl (3620), SFe (342), HeopraHM4ecKyto
nbinb (2909), coeanHeHns meTannoe, auokeua yrnepoga (380), anokeng cepbl (330).

Mpn npomssoacTee yrnepoga W rpadwuTta BbiBpockl B armocdepy coaepxar

GeH3a(a)nmpeH (703), HeopraHudeckyto nbinb (2909), anokena cepbl (330).
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2.2.6 BbI6pocbl BpegHbIx (3arpssHsitowinx) BelecTB B aTMocdepHbI BO3QyX Ha

NPeanpUATUSIX LersIFoN03HO-6YMaXKHON NPOMbIWEHHOCTH

B cocTae BbIOPOCOB NpeanpusiTUIA Mo NPOU3BOACTBY KpadT-Lenntonosbl (CynedaTHon
Liennonosbl) BXOAST rMaBHbIM oBpa3omM okcmabl azota (301, 304), cepocoaepxalime coean-
HEHWS, TaKne Kak CEPHUCTbIN ras, M BOCCTAHOBIIEHHbIE CEPHUCTLIE COEANHEHWS C HEMPUAT-
HbIMK 3anaxamu. MoM1MOo 3TOro, OCYLLECTBSAIOTCA BbIBPOCH! TBEPABIX YaCTuL,

Ha npegnpuaTusx no NpouaBogCTBY CynbUTHOW Liennono3sbl BelGpockl B atMocdepy
copepxat amokena cepbl (330), rasbl C HEMNPUSTHBIM 3anaxoM, okeuabl asota (301, 304).

Mpr MEeXaHWYeCKOM U XUMUKO-MEXaHWYECKOM MPOM3BOACTBE LIENNoNoskl BbIOPOCH! B
aTmocdepy npeacTaensaoT cobol rmaeHbIM 06pa3oM BeIGPOCH], NosyYaeMble B pedynbTare
BbIpaboTKN TEMsa U aNeKTPOIHEPrUM BO BCMIOMOraTeslbHbIX KOTEMbHBIX YCTAHOBKaX, a Taioke
NocC.

Mpu nepepaboTke BTOPUYHOrO BOMOKHa BbIBpPOCLlI B atmocdepy rmaBHbIM 0Bpa3om
CBSi3aHbl C NPON3BOACTEBOM 3MEKTPO3HEPTMN MYTEM CXKUIraHUsi MCKOMaemoro Tonnmea Ha cu-
TOBbIX YCTaHOBKaX.

Mpv npouseoacTee GymarM u CMeXHbIX npoueccax BbiBpockl B atmocdepy, ocy-
LecTBNAeMble Npy paboTe HEMHTErpuUpoBaHHbIX BYMaKHBIX NPeAnpuaTUA, no GonbLuen Ya-

CTW/ CBsA3aHbl C NapoBbIMK KOTMaMn 1 CUNOBbIMU YCTaHOBKaMW.

2.2.7 BbiGpochl BpeaHbIX (3arpA3HAoLnX) BewecTB B aTMocdepHbIi BO3AyX Ha

NPeAnPUATUSIX MULLEBON NPOMbIWIIEHHOCTH

Hanbonee BpeaHbIMM (3arps3HSOLMMA) BELLECTBaMM, NOCTYNAWMMY B atmocdepy,
aBnsloTca avokena yrnepoga (380), okema yrnepoga (337), opraHudeckas nbinb, 6eH3nH
(2704) n pasnuuHble yrnesogopoabl (415, 416), BbIGpOCHI OT CKUraHna Tonnmea.

YaenbHble BbIGPOCHI B aTMocdepy 3arpAsHSAIOLLMX BELLECTB Ha NPeanpuATUSX nuiLe-
BOW 1 nepepabarbiBaloled NMPOMBILLNEHHOCTU COCTaBMAT B 3epHonepepabdaTbiBaloLen
otpacnn 120-150 kr/T 3epHa, B cnuptoBon — Gonee 600 kr/1000 gan cnupTa, B MONOY-
HOW — 1,2 Kr/T MOMNoKka U T. A.

HamGonee pacnpocTpaHeHHbIM BbIBPOCOM B atMocdepy Ha NpeanpuaTUaX nNULLEBON
U nepepabaTbiBaloLLel NPOMBILLNIEHHOCTU ABMSETCA Mbib CyXMUX NPOAYKTOB. Tak, B 3€pHO-
nepepabaTbIiBaloLLe OTpPacnu 3TK BbIOPOCHI EXXEerogHo coctasnaloT 6onee 17 ToiC. T, B ca-

xapHon — 6onee 28 TbiC. T, B MONMOYHOW — 1,2 ThIC. TUT. A.
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B npouecce MOMOYHOro NPOM3BOACTBA OCHOBHBIMWU UCTOYHUKAMU 3arpsisHEHWUS aTMO-
cdepbl ABNSAIOTCA:

- MPOW3BOACTBO CyXOro LIENbHOro U 06e3KNPEHHOrO MOSoKa (CyLUMbHbIE YCTaHOBKM,
OrHeBble kanopudepsl);

- MPOM3BOACTBO Ka3denHa (apobunkm, Ka3emHOCYLUNIIKW);

- MPOM3BOACTBO MOPOXEHOr0 (NeYn 4ns Bbineyky Badens);

- CbIpOAEnbHbIV Lex (napaduHepbl, KONTUMKX KONBacHoro cbipa);

- XeCcTAHOBaHOUHBIN LeX (NakMpoBkKa, NyXeHue, namka);

- napocunoBoe obopyaoBaHme (KoTenbHas);

- MCMONb30BaHNEe aBTOTPAHCMNOPTHLIX CPEACTB.

OaHVM 13 BUA OB BbIGPOCOB B aTMOCHepy SBMASETCH TakKe ee TENNoBOe 3arpsa3HeHne.

BbIOpoCh! 3arpAsHALWMX BELWECTB B aTtMocdepy OT npeanpustuin xnedonekapHon
NMPOMBILLIIEHHOCTN COAEpPXaT NPeMMyLLECTBEHHO TBEpAbIe BeELLecTBa.

Ha cnupToBbIx 3aBofax ras3oBble BbIGPOCH! KOTENbHBIX CoaepKaT YacTUYKM yrnepoaa
(caxxu) (328), okena yrnepopa (337), anokenabl cepol (330) u anokeng asota (301). Kpome
TOro, B AbIMOBbIX rasax COAEPKUTCH HEe3HauUUTENbHOEe KOMMYECTBO MPOAYKTOB HEMOMHOro
cropaHus Tonnmea B BMAE okcmaa yrnepoaa (337), sogopona, metaHa (410), a Takke Boas-
Hble napel. Ecnv B kayecTBe ChbIPbs UCMONB3YETCH 3E€PHO, TO NMPU Ero pasrpyske 1 TpaHCrop-
TUPOBaHUN BbIAENASTCH 3HAUUTENbHOE KONMYECTBO 3EPHOBOW Nbinu (2937).

Ha 3aBofax C uexamv KOPMOBbIX APOXCKEN MMEKT MECTO 3HauuTesbHble BbIGPOChI
MWKPOOPraHM3MoOB 13 ApOioKepacTUTENbHbIX annapaToB U 0COGEHHO U3 pachbifMTENbHbIX
CYLUMIBbHBIX YCTaHOBOK.

Ha vaepassecouHbix abpukax 0b6pasyeTcsi 3HaUUTENbHOE KONMYECTBO YanHOW MNbinn
(3713), crnocobHon 06pa3oBbIBaTL B3PLIBOONACHYIO CMECh € BO3ayXOM. Bbibop nbineouncr-
HbIX YCTPOWCTB, NPUrOAHbIX NO CBOUM NoKasaTenam aAns 3pMOeKTUBHOrO yrnaenmBaHus Yam-
HOM nbinm (3713), orpaHUYeH M3-3a ee CBOWCTB. B3pbIBOONACHOCTL, MAPOMUIBHOCTL, Hanm-
YMe TOHKUX ppakumi. B kavecTBe eMHCTBEHHOW UMK NocnegHen CTYNEeHN OYUCTKU ANS TeX
cryvaeB, Koraa LenecoobpasHo coxpaHuTb YalHyto nbinb (3713), Hambonee npuemnemo uc-
none3oBaTb pykaBHble PUNbLTPLI, obecneymBaroLLMe BLICOKYHO CTENEHb OYUCTKM B obnactu

TOHKMX (PpaKkUMA.

2.2.8 BbIGpochbl BpegHbIX (3arpssHAOWUNX) BelecTB B aTMOCdepHbIi BO3AyX Ha

npeanpuATUAX CernbCKOro Xxo3siicTea

HaunGonee BpeaHbIMU BeLecTBaMu, MOCTYNaOWMMMN B aTMOCKhepy B pesynbTare npo-

W3BOACTBEHHON [ESTENBHOCTU npe,qﬂpl/lﬂTVll?l cenbCckoro XO3F|I;10TBa, ABNAKTCA aMMuMak
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(303), nbinb (Broasposonu) (2902), okcmabl asota (301, 304), napHUKoBLIE rasbl (MeTaH, OK-
cug asoTta, guokeug yrnepogaa (380)).

Ammunak (303) obpasyeTcsa Ha NTULEBOAYECKUX U XNBOTHOBOAYECKMX KOMIEKcax npu
coaepXaHUM XUBOTHbIX, B npolecce 06paboTkn HaBo3a n NTUYLEro NOMETa, Npu pasbpackl-
BaHUWM HaBo3a Ha nonsax. Boibpockl ammmaka (303) nponcxoaaT Ha Bcex sTanax obpalleHus
C HaBO30M. Hannume aMMOHUMHOIO asoTa B 3KCKPEMEHTaxX AOMALLHEro cKoTa ABMSeTCs OC-
HOBHbIM MCTOYHUKOM ammuaka (303).

HenpusTHble 3anaxu (AypHonaxHywme sellectsa) 06pasyloTcsi Ha NTULIEBOAYECKMX U
KMBOTHOBOAYECKMX KOMMJIEKCAX MPU COLEPXKAHUN XMBOTHBIX, B npouecce oBpaboTku u xpa-
HEeHVA HaBo3a M NTUYLEro NMoMeTa, Npu pasbpackiBaHUM HABO3a Ha MONSX.

Mbinb (2911) obpasyeTcs Ha NTULEBOAYECKUX U XMBOTHOBOJYECKMX KOMMeKcax npu
COflEPKaHMMN KMBOTHbIX, M3MENbYEHNN KOPMOB, XPaHEHUM HaB03a 1 TBEPAbLIX KOPMOB, 3KC-
nnyataumm oborpeeaTenbHbIX YCTaHOBOK.

Okcuabl azoTa (301, 304) o6pasytoTcst Ha NTULEBOAYECKUX U KUBOTHOBOLYECKMX KOM-
nnekcax npv CoAepKaHWM KUBOTHbIX, XPaHEHUN HaBo3a 1 pasbpackiBaHUKM €ro Ha Monsx,
aKkcnnyartauum oborpeBaTenbHbIX YCTAHOBOK.

MeTaH (410) oBpasyeTca Ha NTULEBOAYECKUX U XXMBOTHOBOAYECKMX KOMMIEKcax npu
CofEepPXKaHWM XMBOTHBbIX, XpaHeHnn 1 oBpaboTke HaBo3a.

Okcup asoTta obpasyeTcs Ha NTULEBOLYECKMX M XKUBOTHOBOAYECKMX KOMMNEKCax npu
cofepXKaHWM KUBOTHbIX, XpaHeHnn 1 obpaboTke HaBo3a, palbpackiBaHMM HaBO3a Ha NONAX.

Ovokeung yrnepoaa (380) nocrtynaet B BbIOPOCHI NTULIEBOJYECKNX W XXMBOTHOBOAYE-
CKUX KOMIMMEKCOB MPU COAEPXaHUU KUBOTHBIX, 3KCMnyaTaumn oborpeBaTernbHbIX YyCTaHOBOK,
a Taike B crniyyae obpasoBaHuns GuoreHHoro auokcmaa yrnepoga (380), KOTOpbIN MOXET
ObITb BEIOPOLLIEH B None.

Hanbonee onacHbIMM MaPHUKOBLIMK rasamu, obpasylowmMucs Npu 3Kcrnyarauum

NTULEBOAYECKMX U XKUBOTHOBOAYECKNX KOMIMIEKCOB, ABNATCA MeTaH (410) 1 okena asora.

2.2.9 BbI6pochl BpegHbIX (3arpsa3HsAOLUX) BewecTB B aTMocdepHbIA BO3AyX Ha

NPeanpUATUAX FErkKon NPOMbILLIIEHHOCTH

[na koXXeBEeHHOro NPOU3BOACTBA XapaKkTepHbl BbIOPOCH], cofepXaLlmne nbifb CUHTETU-
yeckon koxm (3710), okempel asoTta (301, 304), amokeng cepbl (330), opraHnyeckme Kpacurte-
nm (3004, 3058).

BeiGpockl B atMoctepy MOryT 6bITb TOKCUYHBIMU U (UMW) copepxaTh AypHONaxHyLlme
BELLEeCTBa, Hanpumep Cynbduabl, a Takke ammmak (303), opraHMYecKkue pacTBOpUTENN,

JIOC, TBepable YacTuubl U 00blYHbIE rasoBble BLIOPOCH!, 06pasyroLmecs Ha ycTaHoBKax npu
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oxuradim tornnvea. MNpu OKUraHMM OTXOA0B KOXEBEHHOro MpPOM3BOACTBa 0OPasyloTCst TOK-
CuuHble BbIBpockl, Bkntodas xpom (VI), NMXAQ/P 13 ranoreHMpoBaHHbIX OpraHU4Yeckux co-

eanHenvn, MAY.

2.2.10 BbI6pochl BpeAHbIX (3arpssHAIOLMX) BelecTB B aTMOC(epHbIN BO3AYX

Ha NPeanpUATUAX CTEKONBHON U KePaMMUUYeCKON NMPOMbILLIIEHHOCTHN

Mpon3BoaCTBO CTekna OCyLIECTBNASTCA NPU BbICOKOA TeMnepaTtype U TpedyeT 3Hauu-
TENbHOrO KONMYECTBA SHEPrUU, YTO NPMBOAUT K 00pa3oBaHMIo NPOAYKTOB CKUraHUs TOMU-
Ba, NMOCTyNaroLWmMX B aTMOCKHEPHLIA BO3ayX. BbIGpochl OTXOASALMX ra3oB OT npoLecca CTek-
TOBapeHns CofiepXKaT Takke Teepable YacTuupl (Mbirb), COCTaB KOTOPbIX 3aBUCUT OT cocTasa
cTekna. [Ina nponsBoACTBa CTEKNa XapakTepHbl BeIOpockl okcuaos asota (301, 304), Heop-
raHuyeckon noinu (2909), anokenaa cepel (330), okempos yrnepoaa (337).

Ha HeopraHudeckyto Mbinb (2909) NPUXOAMTCS 3HAYUTENbHASA YacTb 3arpASHAOLLMX
BellecTB, BblOpacbiBaembix B aTMocdepy CTeKkonbHbIMK 3aBogamu. Bo Bcex nogotpacnax
CTEKOIBHOM MPOMBILLIIEHHOCTU MCMOMB3YOTCA N3MENbYEHHBIE, TPaHYNIMPOBAHHBLIE UNKU MNo-
poLukoobpasHble CblpbeBble MaTepuansl. Ha Bcex npeanpusaTuax OCyLLeCTBNAETCA XpaHe-
HVe U CMeLUVBaHVe CbipbeBbix MaTepuarnos. Beilbpoc B atmocdepy nbinn (2909) asnseTtcs
npeAckasyemMbiM pe3ynbTaToM ornepaumii No TpaHCnopTMpoBaHUio, 0bpaboTke, XpaHeHno 1
CMELUMBaHNIO KOMMOHEHTOB Cbipbs. [Mbinb, obpasyowasacs npu 3Tux onepauuax, Gonee
KpynHas, Yyem TBepable YacTvupl, 0Opasyromecs B NpoLecce CTeKNoBapeHus 1 nMeroLme
pasmep MeHee 1 MKM.

OcHoBHbIMU MpUYMHamMK BbibpocoB okenaoB asota (301, 304) aenaotca ux obpaso-
BaHWe M3 asoTa Bo3dyxa NP CKWUraHWU TOMMMBA, pacnaj asoTHbIX COeAUHEHWUN B LUMXTE U
OKMCIeHNe a3oTa, CoAepXKaLLerocs B TONMuBe.

MpucyTcTene okenaos cepbl (330) B OTXOAALMX Fras3ax CTEKNOBaPEHHbIX NeYen onpe-
LenseTcs cofepxaHWeM COefuHEHUI cepbl B TONMUBE (ANS NPUPOAHOro rasa oObl4HO He-
GonbLIMM) 1 B CbIPLEBBIX MaTepuanax.

BbIbpoc MeTansnoB B OKpy>KatoLLyto cpefy — crneumdpunudeckas Jyepta Ans HeKoTopbIX
nogoTpacnen (Hanpumep, NPon3BOACTBa CBMHLIOBOro xpycrans n ¢putr). HesHauutensHoe
KONMNYECTBO TSXKENbIX METannoB MOXET NPUCYTCTBOBaTb B KA4YECTBE NPUMECEN B HEKOTOPbIX
CbIPbEBbIX MaTepuanax u creknobtoe.

Mpw npon3soacTBe N3penuii U3 LBETHOMO CTekna B aTMOCHEPHbIA BO3AYX B HE3HaYM-
TenbHbLIX KONMMYecTBax MOMYT MOCTYNaTb COEAMHEHWUSs (MPEeuMMyLLECTBEHHO OKCUAbI) MeTan-
NnOB, UCNOMb3yeMbIX AN NPULaHUsa U3enuaM okpacku (kobanbsTa, Meaun, xpoma, MapraHua
unp.).
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Ecnu B npouecce cKuraHus UCrosb3yeTcs MasyTHbIA UNM HeTSHON KOKC, B BbIGPO-
cax Takke MOryT NPUCYTCTBOBaTb HUKENb U BaHaAWN.

Mpy NPOU3BOACTBE KEPAMUYECKUX U3LENUIA XapaKTep U YpPOBEHb BbIGPOCOB 3aBUCAT
OT pasnuuHbIX (GaKTOPOB, B YaCTHOCTM OT BuAa MCMONb3YEMOro Cbipbsi, BCNOMOrarTerbHbIX
BELLIECTB, TONNMBA, a Takke OT cnocoba NPoM3BOACTBA.

Mpu Nnpon3BoaCTBE KEPaMUKM MOTYT BbIAENSATECA HEOpraHnyeckas noine (2902), yrne-
poa (caxa) (328), rasoobpasHble BellecTBa (okcuabl yrnepoaa (337), okcmabl asota (301,
304), avnokemna cepsl (330)), HeopraHuueckune coepmHennsa dtopa (343, 344) n xnopa, opra-
HUYECKME COEAUHEHMS, TAXKENbIE METansbl.

FasoobpasHble coeanHeHUa B OCHOBHOM BbIAENSOTCSA U3 ChIPbEBLIX MaTepuarnos npu
CylKke n obxure; NpyM CKUraHWW pasnuyHbIX BUAOB TOMMMBA Taikke 0BpasyloTcs BbIOPOCHI
BPEOHbIX (3arpsAsHSAOWMX) BELWEeCTB, B TOM uncne okenabl cepbl (330), okenabl asota (301,

304), dbToposoaopoaHas kucnota (342), ruapoxnopug, (316), NOC un Tskensie metanmbl.

2.2.11 BbIGpochl BpeaHbIX (3arpA3HAIOMX) BewecTB B aTMOC(epHbIn BO3AYX

npu obpalleHumn ¢ oTxogamm

CocraB BbIGPOCOB Ha NPEANPUSATUAX MO 0OpaLLEHMIO C OTXOAAMU MPOV3BOACTBA U NO-
TpebneHuns 3aBucuT OT:

- BUAa JEesTensHOCTU Mo obpalleHnto C 0TX0BamMu;

- cneumdnKmM 0TX040B.

Mpwu obpalleHnn ¢ TBEpALIMU KOMMYHanbHbLIMW OTX0AaMK B atMocdepy Bbibpackisa-
toTca meTaH (410), ceposogopos (333), anokena yrnepoga (380), okeng yrnepopa (337),
ammumak (303) 1 npoyve BpeAaHble (3arpAsHsAIoLLME) BELecTBa, CONnyTCTBYOLLME npoleccam
aspoBHON 1 aHaspPOBHOW AECTPYKLMN KOMAOHEHTOB OTXOL0B.

Mpy obpalleHnn ¢ HedTecomepXKaliMMn OTX04amMU B aTMOCKhEPHbIA BO3AyX MOCTY-
natoT cMecu yrnesogopogos C1 — C5 (415), C6 — C10 (416), 6eHson (602), meTunbeHson
(621), ceposogopog (333).

Mpw obpalleHnn ¢ LpyrMMn BUAAMM OTXOL0B B aTtMocdepy BbIOpackIBatOTCA Crneum-
hrdeckue 3arpasHsaoLWmMe BeLecTsa 1 HeopraHnyeckas nbib (2909).

Mpun TepMmyeckoM 06e3BpexXMBaHNM OTXOLOB B aTMOCcthepy BbiGpachiBaOTCA OKCUAbI
asota (301, 304), amokeuna cepol (330), okeug yrnepoga (337), npeaensHble YyrneBoAopOAab!
(415, 416, 2754), yrnepop (caxa) (328), B3eeLueHHble BellecTBa (2902), 6eHs(a)nunpeH (703),
rvapoxnopung  (316), Topucteii  Bopopon (342), OMOKCUMHBI (B nepecyeTe Ha
2,3,7,8-TeTpaxnopaunbeHso-1,4-amokcunH) (3620), xnopug ptytn (181), okemg kaamma (133),

kapboHaTt Tannusa (191).
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Mpu Gronorryeckon n hU3NKo-XMMUIECKO 0BpaboTke OTXOAO0B BbIAENAIOTCA YINeBo-
aopoabl npeaenbHble (no metaHy) (415), okeua yrnepoga (337), avokeus yrnepoaa (380),
avrnapocynedug (333), ammumak (303), 3arpsAsHaAoLME BELECTBa, CoAepXallme MUKpoopra-
HU3MbI (2603), n ap.

Teepable YacTvLbl (BKIHOYas MeTanmbl) MOCTynakoT B BbIOpock!, obpasytomecs npu
XpaHeHWn, TPaHCMOPTUPOBaHUN 1 TepMMUYeckoin oBpaboTke OTXOA0B, a TaKKe Ha dHepreTu-

YeCKnx cucremax.

2.2.12 BbI6pochl BpeaHbIX (3arpsA3HAIoLUX) BeuecTB B aTMOCHEepHLIN BO3ayX

Ha npeanpuaTuax LIeMEHTHOW NPOMbIWIIEHHOCTU

Bbibpockl B atMocdepy copepxar okcmabl asota (301, 304) un gpyrve coeanHeHns
asoTa; gnokeug cepbl (330) 1 apyrne coeguHeHWs cepbl; Mbink (2909); oprannyeckme coean-
Henus1, Bkntodas JIOC; omokcuHbl (3620); MeTannbel U Ux coeavHeHus; rugpodropna(342);
ruapoxnopug (316); okeug yrnepoga (337); avokews yrnepoga (380). Kpome Toro, 3Haum-
TenbHbIMM MOryT GbiTb BblOpoChl ammuaka (303), 0coGeHHO MPU MCMONb30BaHUN TEXHUYE-
CKMX PELUEHWA ANS CHWKEHWUST YPOBHS BbIOpOCOB okenpos asota (301, 304), Hanpumep me-
TOLOM HECENEKTUBHOMO KaTarMTM4eCKoro BOCCTAHOBMNEHNS.

TunnuHble 06BEMbI NEYHBLIX OTXOASLLMX ra3oB, BbipaXkaeMble B M3/T KIMHKepa (Cyxom
ras c temneparypon 273 K u gaenenmem 101,3 klNa), konebntotca B npegenax 1700-2500
ANA pasnnyHbix neden. OObeM OTXOAAWMX ra3oB U3 NeYer C LMKNOHHBIM TeNNOOBMEHHUKOM
1 AekapboHM3aTopoM 0BbINHO cocTasnsaeT okono 2300 M3/T knuHKepa (Cyxon ras ¢ Temnepa-
Typon 273 K u gasnenunem 101,3 kla).

BbiGpock nbinv (2909) Takke 06pasyoTca U3 ApYrx UCTOYHUKOB, TaKUX Kak MNbinb Npuv
nomMore 1 npu pasrpy3ke CbipbeBbIX MaTepuanos, TBEPA0ro TONSMBa M KOHEYHOrO NpoAyKTa
(uemeHTa). MoTeHumanbHO BbIGPOCHI NbiM (2909) BO3MOXHbI U3 MHOGLIX TOUEK CKragMposa-
HUS CbIPbEBbLIX MaTtepManos 1 TBEPAOro TOMNMUBA, UX TPAHCNOPTUPOBAaHUS, BKIOYasA NOrpys-
Ky uemeHta. KonebaHusi Benu4nH 3Tux BbIGpOCOB MOTYT ObiTb 3HAUMTENBbHBIMU.

Tarke criepyeT OTMETUTb, YTO PTYTb U €€ COeAMHEHNA HE OCaXAatoTCA B NEYHON CU-
ctemMe u (unm) TennoobMeHHUKE W NonagarT B OTXOASALME rasbl, KOHAEHCUPYIOTCA MpU KX
OXNEKAEHNM U YaCTUYHO af[CcoPOMPYIOTCA YacTULiaMN ChIPbEBLIX MaTepuarnoe B 3aBUCUMO-
CTW OT TemrepaTypbl rasa. J1a AoNs yAanseTcs U3 CUCTEMbI MPU OYMCTKE OTXOASLUMX ras3os
OT Mbinn (2909).
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2.2.13 BbIGpocChl BpegHbIX (3arpsi3HAIOWMX) BelEeCTB B aTMOC(EPHbIN BO3AYX

Ha npeanpuaTUAX U3BECTKOBOM NPOMbILWNTEeHHOCTU

Hanbonee cywecTBeHHbIMM BbIGpOCaMM NPy NPOU3BOACTBE U3BECTU ABMAIOTCH OKCUA
yrnepoga (337); okemabl aszota (301, 304); anokema cepsl (330); nbinb (2909). K npoynm Bbi-
Bpocam oTHocaT rugpoxnopug (316); rugpodTopng (342); opraHndeckme COefuHEeHUs, Ta-
Xenble MeTannbl; AUOKCUHBI (3620); cepoBoaopog (333).

Ha cocTae v KOHLEHTpaLuio BbIGPOCOB OKa3bIBAKOT BIMAHWE TUM NEYU U €€ KOHCTPYK-
LMs; XapakTep npouecca 1 ero napameTpbl; XMMUYECKUA COCTaB M KAYeCTBO ChIPbEBOro n3-
BECTHSKA; BUA UCMONb3YyeMOro Tonnmea; 3 ekTMBHOCTE 060pyA0BaHNA ANS CHWKEHNS Bbl-
BpocoB. Tak, BbIOpPOCHI aspO30Men BO BpaLLAOWENCH MeYM 3HAYMTENbHO BbILE, YEM B
LWaxTHbIX MeYax, HO BpaLlaroLLMecs neyy no3BOMsrT NojaepmBaTe OOnbLUYIO NPON3BOAU-
TEnbHOCTb.

Mocne raweHns n3BeCcT NCTOYHMKaMK BbIBPOCOB ABMATCA CUCTEMbI TPAHCTIOPTUPO-

BaHWS 1 yNakoBKW. VIHTEHCMBHOCTb MbINIeHNs o4eHb Mana (2,5 r/kr nssectn).

2.2.14 BbIGpoCbl BpeOHbIX (3arpsisHAIOWMNX) BeWwecTB B aTMOC(PepHbIN BO3AYX

Ha NpeanpUATUAX NO NPOU3BOACTBY OKCUAA MarHus (cyxoi cnoco6)

Mpu cyxom cnocobe nponssoacTBa okcnpa mMarHms/marHesumn obpasyomecs BbIopo-
Cbl cogepxar neink (2909, 2940), okemabl asota (301, 304), avokenp, cepbl (330) 1 okemg, yr-
nepoaa (337). OHM YacTMYHO MOCTYNalT U3 MarHesuTa, a YacTU4HO — W3 UCTONb3YEMOrO
Tonnuea.

MN3-3a BbicOKOM TemnepaTypbl obkura B neun guokewp cepbl (330) n3 Tonnuea
He caAsbIBaeTca npoaykumen. OgHako B TOM Cnyyae, €cnu B neyYn ans obxura ncnone3ayoT
MeHbLLUyt0 Temnepartypy, avokeua cepbl (330) TONbKO YaCTUYHO MOTMOWAETCA NPOAYKTOM
obxura n cessbiBaeTcs obpasyoLlencs npu obxure neinbto. Beibpock! anokemaa cepsbl (330)
13 Cbipbs (MarHeanTa) CBsid3aHbl C HanMuMeM B HEM Cepbl. B oTaenbHbIX criydanx BbIOpocs!
avokempa cepbl (330) U3 CbipbeBbIX MarepuanoB MOryT coctasnaTe 40 50 % CcyMMapHbIX
BbIGpocoB Avokeuaa cepbl (330).

BuiGpockl B BO3AyX NPOUCXOASAT HE TOMbKO B NPOLIECCE ropeHus TOMnMBa, HO U Ha
APYrux atanax npousBoACTBEHHOrO NpoLEecca: NPy XPaHEHUN U TPAHCMOPTUPOBaHWUN CbIPbS,

TONMMBA UNWU rOTOBOW NPOAYKLMK, NPy ApobneHnn/mamensyeHnm.
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2.2.15 Bbi6pocbl BpeaHbIX (3arps3HaIowmxX) BeuwecTB B aTMOC(epHbI BO3AYX

Ha npeanpuaATUAX MallMHOCTPOUTESNILHOIO KOMMIeKca

Ha MalwnHOCTpOoUTENbHBIX NPEANPUATUAX OCHOBHBIMU UCTOYHUKAMWN 3arpsi3HeHUs aTt-
Mocepbl ABNAOTCA cneayowme Buabl MPOU3BOACTB. CBapka U TEnnoBasi peska MeTansos;
NMTEeNHOEe NPOU3BOACTBO; MexaHu4eckasn obpaboTka MeTannoB; HaHeCeHNe NMakoKPacoUHbIX
MOKPbITUIA; ranbBaHUYeCcKUE Liexa.

B npouecce BbINOMHEHUST CBApOYHbIX paboT M TEMMOBOW pe3kM METaroB B BO3LYyX
BblAENAETCA CBAPOUHbIN a3p030rib, B COCTAB KOTOPOro (B 3aBUCUMOCTU OT BUAa CBapku, Ma-
POK 3MEKTPOAOB M hnoca) BXOASAT B BUAE TBEPAbIX YaCTUL, OKCUABI METannoB (Keneaa,
XpoMa, MapraHua, BaHaausi, artoMUHUS, LWMHKa, MeAU U Ap.), a Takke raszoobpasHble coeau-
HeHua (dpTopuctein Bogoposa (342), okcuabl asota (301, 304), okenp yrnepoaa (337), 030H
(326)). 3TOT aspo30nb XapaKTEPU3yeTCH MENKOW AUCMEPCHOCTLIO: CKOPOCTL BUTAHMS YacTuy,
He npesbiwaeT 0,1 M/C.

Mpn uncnonb3oBaHMM (POPMOBOYHBIX CMECEN XONMOAHOTO TBEPAEHWSs, COAEPXKAaLLMX
heHonopManbaernaHyto cMory, B BbIBpOCkl noctynaroT okeug yrrepoaa (337), 6eHson
(602), ceHon (1071), copmanbaerng (1325), metarHon (1052). N3 kapbammpHoOM cMOnbI Bbl-
aenstotea dopmanegerng (1325), okenpg yrnepoga (337), metaH (410), GeHsunumaHvg
(2003), ammmak (303).

MexaHuueckas obpaboTka MmeTannoe (abpasusHas obpaboTka U pe3aHne) ConpoBoX-
[, aeTcs NocTyrnneHneM B BbIBPOChHI MbINK, CTPYKKA, TYMaHOB Macen 1 aMynbCUi.

B Bo3ayxe, yoansemMoM W13 ranbBaHWYECKMX LIEXOB, BpefHble BELLeCcTBa HAxOASTCS B
BMAE MbINM, TOHKOAUCNEPCHOrO TymMaHa, napoB U rasoB. Hambonee WHTEHCMBHO BpeaHbie
BelLlecTBa BbIAENSAOTCA B MPOLECCax KUCIOTHOIO W LLENOoYHOro TpasneHus. MNpu HaHeceHum
rarbBaHNYECKNX MOKPLITUA (BOPOHEHWE, docdaTnpoBaHne, aHoauposaHue 1 T. n.) obpasy-
IOTCA pasnuyHble BpeaHble BelecTBa. Tak, npu docdhaTnpoBaHni U3nenui BbigENSarTCA
rmppodTopua (342), rmapoxnopug (316), cepHas kucnota (322), rugpoumanung (317), Tpex-
BaneHTHble COeAUHEHNs XpoMa (228), amnokemp asoTa (301), rugpokena Hatpus (150) u ap.
Mpy npoBeaeHMM MOAFOTOBUTENbHBLIX OMeEpauuii B ranbBaHUYECKUX Liexax (MexaHudeckas
o4uMCTKa M 0Be3KNPMBaAHNE NOBEPXHOCTEN) BbIAENSAIOTCS B3BELLEHHbIe BelwecTea (2902), na-
pbl 6eH3nHa (2704), kepocuHa (2732), TpuxnopatuneHa (902), TymaHb! Lenoyen.

B nakokpaco4HbIX Liexax BpeAHble BELLECTBa, COAepKallmMecs B pacTBOPUTENSX, Bbl-

AenarTca Kak B Nnepuno HaHeceHus I'lOKprTVIVI Ha nsgenua, Tak 1 nNnpu BbiCbIXaHUW.
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2.3 OnucaHue NpUMeHsieMbIX TEXHONOrMYeCKUX NoAxoa0B, MeTOAOB,
Mep ¥ MeponpUATUiA, HanpaBNeHHbIX Ha OYUCTKY BbIOPOCOB

BpeaHbIX (3arpsiHAIOWMX) BelecTB B aTMOC(epHbIi BO3ayX

B 3aBMCMMOCTM OT xapakTepa BpefHbIX (3arpsasHaoLwmx) BeLecTs, BelbpacbiBaembix B
atmocdepy, MeToAbl OYUCTKM OTXOASLLMX ra3oB nogpasaenstor Ha ase 6onbLlume rpynnbi:

- OuUCTKa OT aspo3onei (Nbiren n TYMaHoB);

- QuMCTKa OT rasoobpasHbix U NapoobpasHbIX NpUMECEN.

OumncTka OTXOASILLMX Fa30B OT adpo3onen (TYMaHoB) OCYLLECTBNAETCH C NPUMEHEHN-
€M Crnegyowmx METOA0B:

- pereHepaTuBHbIe (aaCOpPOLMOHHBIE, SNMEKTPUYECKKE);

- AECTPYKTUBHbIE (KaTanUTUYECKUA AOXUT, TEPMUYECKAn HEMTpanu3aums).

YcTpolicTBa ANst OYUCTKU ra3oB OT NbINEW NoapasfensiioT Ha NbineynoBuTenu n Bos-
AyLlWHble PUnbTPbI.

O6e3BpexrBaHne OTXOAAWMX ra3oB OT rasoobpasHbix U NapoobpasHbIX TOKCUYHBIX
BELLIECTB OCYLLECTBMSAOT C MPUMEHEHNEM:

- PM3NKO-XMMUYECKNX METOR0B: abcopOummn (hbusmnyeckon n xemocopbumm), apcopb-
LMK, TEPMUYECKON HEUTPanNU3aLmum, KaTanMTMYeCcKon HeUTpanmsaLum;

- BUOXMMMNHECKMX METOA0B.

OO6bIYHO MPUMEHSAT KOMOWHAaLMIO pasHbiX METOAOB (MHOTOCTyneH4yaTble CXeMbl
OYUCTKN).

BbiGop MeToaa OUNCTKM 3aBUCUT OT crneayromx (pakTopos:

- CXOAHAasA KOHUEHTpaUusa BpeaHbIX (3arpsA3HAOLMX) KOMMNOHEHTOB U Tpebyemas cre-
NMeHb OYNCTKM OTXOLSALLMX rasos;

- 06bEMbI OUMLLAEMBIX FA30B M UX TEMMEPAaTYpa,;

- HanM4ue conyTCTBYIOLLNX ra3oobpasHbIx MPUMECEN U Nbinu;

- noTpebHOCTL BO BCOMOraTernbHbIX Marepyanax;

- pa3mMepsbl NoLLafen AN COOPYXEHNA ra3004MCTHOW YCTaHOBKY,

- NPOCTOTA 3KCryaTauum U TEXHUYECKOro 0BCnyKUBaHNS;

- KMTMMAaTHUYECKUE U NMPUPOLAHBIE OrPaHUYEHNS U T. M.
2.3.1 OuncTKa OTXOASILMX ra3oB OT aspo3ornen (Nbiner u TyMaHoB) B punbrpax

B ocHoBe paboTbl puUnbTPOB BCEX BMAOB NEXUT Npouecc unbTpauum rasa depes
NnopucTyto neperopoaky. lNpu 3Tom TBEpAble YacTuLUbl 3aAepXUBAlOTCA Ha neperopojke, a
ras nonHOCTbLIO NPOXOAUT CKBO3b HEe.
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Ha addekTnBHOCTL NpoLiecca punbTpaummn (0COBeHHO ANA YacTUL pasMepom MeHee
1 MKM) 3HaUMTENbHO BMUSIET SNEKTpUYecKan 3apsPKeHHOCTb YacTul, Hanuyune pasHOMMEH-
HbIX 3apSA0B Ha YacTUUax noebilaeT apheKTUBHOCTE unbTpaumun. ItoT sdekT cnabee
npv NOBbIWEHHOM BnarocoaepxanHm (8o 70 %) 1 BbICOKMX CKOPOCTAX ra3onbiNeBoro noToka
(80 6 M/MUH).

Yactuupl, ocaxaeHHble B 0Obeme OUnbTPyoWero martepmana unu HakorneHHble Ha
€ro NoBepxHOCTW, CryXaT AN BHOBb MOCTYNAMOWMX YaCTUL, COCTaBHBbIM 31eMEHTOM hunb-
TpyHoLLe cpedbl, KOTOPbIMA MOBbILIAET CTeneHb o4ncTku. OgHako No Mepe HakonneHus Ya-
CTUL, ras3onpoHMLEEeMOCTb PUNLTPYIOLLErO MaTepuana CHukaeTcs, No3ToMmy Heobxoauma
3amMeHa UnbTPYHOLWEro Matepuana v ero nepyogunyeckas pereHepauus. B cnyyae ynaenu-
BaHMWS XUAKAX YaCTUL, HaKannMBaloLLAsiCs XXUAKOCTb YAANseTCs U3 NOPUCTON NEpEeropoaku
CaMOmMpPOn3BOIbHO.

PuUnbTPYOLLME NEpPeropoiky, NPEeMMyLLECTBEHHO COCTOAWME M3 BOMOKHUCTBIX WA
3EPHUCTbLIX 3MIEMEHTOB, MOXHO YCIIOBHO pasfenvTb Ha crneayiowme rpynnbi:

- rbKkmne NopuCTble NEPErOpPOAKMY;

- TKAHEBbIE MaTepuanbl U3 NPUPOAHBLIX CUHTETUYECKMX UMM MUHEPASTbHBLIX BONOKOH,;

- HETKaHble BONOKHUCTbIE MaTtepuarnbl (BOMNOKK, KNeeHble U UrnonpobuBHbIE MaTepu-
anel, 6ymara, KapTOH, BONOKHUCTLIE MaTbl);

- AYencTble NUCTBI (rybyaTtas pesnHa, NeHononMypeTaH, MembpaHHbie punbTpsl);

- NMOSY>KECTKME MOPUCTLIE NEPErOPOAKM: CIOW BONOKOH, CTPYXKA, BA3aHbIE CETKW, pac-
MONOXXEHHbIE Ha OMOPHBIX YCTPOWCTBAX UMW 3aXKaTble MEXAy HUMK,

- )KECTKUE MOPUCTbIE NEPEropOaKM: 3EPHUCTbIE MaTepuans (MopucTas Kkepamuka unu
nracrMacca, CneyeHHsIE UM CNPeccoBaHHble MOPOLLKMA METanmoB, NOpUCTbIe CTekna, yrne-
rpaduToBbIE Matepuans u ap.);

- BOMOKHUCTbIE MaTepumarbl (CChOPMUPOBaHHBIE CIOW U3 CTEKNSHHBIX 1 MeTannmye-
CKWX BOJSIOKOH);

- MEeTannMyeckmne CeTkn 1 NepdopnpoBaHHbIE NNCTDI;

- 3epHUCTbIE cron: cBoBOAHO HacbiNaHHble mMaTepuwans! (MePUOANYECKU NI Herpe-
PbIBHO NepeMeLLaloLLMecs matepumarnsil).

dUNLTPLI YCNOBHO pasfensitoT Ha TPY rpyrnbl B 3aBUCMMOCTY OT Ha3HaYeHns, a Takke
BEMNYNHBI BXOAHOWN U BbIXOAHOWN KOHLIEHTPaLMK:

- PUNBTPBI TOHKOW OYUCTKM (BbICOKOIMEKTMBHbIE UM abConNoTHbIE OUMBbTPbI), KO-
TOpble NpefHAa3HaYeHbl ANA YNaBAMBaHNSA U3 OTXOASLLMX ra3oB NPenMyLLeCTBEHHO CyOMUK-
POHHBIX YaCTUL, C HUBKOM BXOAHOWM KOHUEHTpaLmen (<1 Mr/mM®) 1 CKOpocTbo (MIbTPOBaHNS

<10 cm/c. 3TV PUNLTPLI NCMONL3YHOT ANS YNaBIMBaHUS TOKCUYHBIX YacTuL 1 ybTPaTOHKON
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OUNCTKN BO3AYXa MPU NPOBEASHUN HEKOTOPLIX TEXHOMOMMYECKUX MPOLECCOB. OUNLTPLI TOH-
KOW OUMCTKM He noanexar pereHepauun. CteneHb ynaenveaHvsa — Gonee 99 %;

- BO3AyLWHbIE PUNLTPLI, KOTOPbIE UCNOMbB3YIOT B CUCTEMAaX NMPUTOYHOW BEHTUNALMM U
KOHZAMLUMOHMPOBaHUA BO3dyxa. OTW UNBTPbI 3KCMyaTUPYIOTCS NMPU KOHLEHTpaumMn Mbinu
MeHee 50 Mr/M3 Npu BLICOKOW CKOPOCTU hunbTpaummn — Ao 2,5-3 m/c. PUnbTpbl MOryT BbITh
HepereHepupyemble U pereHeprpyemble;

- NPOMBILLNIEHHbIE (UNLTPbI (TKAHEBblE, 3EPHUCTbIE, TPYOOBONOKHUCTLIE), KOTOPbIE
MPUMEHSIIOTCS A1 OYMCTKN MPOMBIWNEHHBIX ra30B KOHUeHTpauven no 60 rim3. dunbTpsl

noanexar pereHepauum.
2.3.1.1 TkaHeBble hunbTPbI

B TkaHeBOM OMNbTPE OTXOASLWMIA a3 MPOonyckaltT Yepe3 NMOTHYH TkaHb, BOWNOK
W Ap.; NPV 3TOM TBEPAbIE YacTuUbl COBNPAaOTCa Ha TkaHW. TkaHeBble UNBTPLI U3roTaBNn-
BaKOT B BUAE NUCTOB, KAPTPUIPKEN NN pykaBoB (Hanbonee pacnpocTpaHeHHbIN Tvn).

Ha npaktuke npyMeHeHne TKaHeBbIX (PUNBbTPOB CBA3AHO C MUCMONb30BaHWEM GonbLUNX
nrowagen ounsTpauumn, YTo 06bACHAETCA HEOOXOANUMOCTLIO NPEAOTBPALLEHUS HELONYCTU-
MOro nageHus AaBneHns Ha PUNbLTPE, KOTOPOE MOXET NPUBECTM K BbIXOAY M3 CTPOS Kopryca
hnnbTPa 1, COOTBETCTBEHHO, HEOPraHW30BaHHOMY BbIGPOCY MbInK.

TkaHeBble MUNBTPLI MOXHO CrPYNMUPOBAaTh, UCMOSb3YSA TAKNe MPU3HaKK, Kak:

- popMa PUnbTPOBANbHbIX 3MEMEHTOB (PyKaBHbIE, MIOCKME, KIMHOBbIE W Ap.) U
Hanmume B HUX OMOPHbIX YCTPOUCTB (KapKacHbIe, pamHble);

- MECTO PacronoXeHUsi BEHTUNATOPa OTHOCUTENBHO UMNbTpa (HarHeTaTenbHble, pa-
foTarolme nog AaBneHeM, 1 BcackiBatowme, paboTaroLwme nog paspexeHnem);

- cnocoB pereHepaumn TkaHW (BCTpSAXUBaeMble, C 0BpaTHON npoayBkoK, ¢ BUBpaum-
OHHbIM BCTPSXMBaHWEM, C MMMNYINbLCHOW NPOARYBKOW U ApP.);

- HanmM4une 1 opmMa Kopryca Ans pasmeLLeHUs TKaHn (NPAMOYTonbHbIE LUIMHAPUYE-
CKue, OTKpbITbIE NN BeckamepHbie);

- YACNO CEKUMN B yCTaAHOBKE (OHOKaMEPHbI® N MHOrOCEKUMOHHbIE);

- BUA MCNOJb3yeMON TKaHWU (CTEKNOTKaHeBbIE N Ap. ).

Cnocobbi  pereHepaumn TkaHEBbIX (UNBLTPOB NOAPA3AENAIOT HA MEexaHUdeckne
(06bIYHO BCTpSIXMBaHWE, MHOTAA KPyYeHUE) U NHeBMaTUYeckne (pasnuyHsie Buabl o6paTHON

NPOAYBKN: HeNpepbIBHASA, NYNbLCUPYIOLLASA, UMIYNbCHANA, CTPYNHAS).
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B HacTosilee BpeMs B MPOMbILLNEHHOCTU Hanbonee pacnpoCTpaHeHbl crnegyowme
TUMbI TKAHEBbLIX (OUNBTPOB:

1) TKAHEBbIA OUMBTP C pereHepaunen MEXaHNHECKUM BCTPAXMBAHWEM, MPU KOTOPOM
OTXOASALUMA ra3 NocTynaeT BO BMyCkHyto Tpyby, cHabxeHHyto aednekTopom, rae Gonblune
YacTuubl yaansaoTes, nonagas Ha oT6onHUk 1 nagasn B 6yHkep. a3 ¢ TBepAbIMK YacTULEAMM
BTAMMBAETCS Yepe3 SYEUCTYI0 NNAcTUHKY U NPOXOAUT OT BHYTPEHHEN YacTu K BHELUHEN, Npu
3TOM TBepable YacTulpl cobupaloTca Ha BHYTPEHHEW CTOpOoHe pykasa. Bepx pykasa npwu-
KpenneH K nepeknagnHe BubpaTtopa, KoTopbin BbICTpo ABUraetcs, obecneunBas pereHepa-
LMIO PYKaBoB.;

2) TKaHeBblI PUNLTP C OYNCTKOM 0BpaTHBIM NOTOKOM, B KOTOPOM UCMOfb3yeTcs Gonee
Waaawmn (HO Hepeako MeHee 3hhEKTUBHBIN MEXAHW3M) PEreHepauUmmn TkaHU No CPaBHEHUIO
C MexaH14Yeckum BeTpsixvBaHueM. OBbIYHO pykaBa OTKPbITbI CHU3Y W 3aKPbITbl CBEPXY; Nblfb
ynaBnuBaeTca Ha BHyTPEHHEN UMW BHELLHEN CTOPOHE pykasa. Takown hunbTp 4acTo Mcnonb-
3yeTcs B COMETaHWU CO BCTPAXUBAHMEM, UMMYNbCHON U yNbTPasByKOBON OYUCTKOW;

3) TkaHeBbI PUMBTP C UMMNYNbCHO-CTPYNHOW pereHepauuen MOXHO MCMonb3oBaTb
NpY BbICOKUX MbINEBbLIX HAarpyakax; oH paboTaeT NpM NOCTOSIHHOM Nepenage AaBneHus], 3a-
HMMas NPy 3TOM MeHbLLIE MECTa NO CPaBHEHUIO C APYrMMM TUNaMKU TKaHEBbIX PUNbLTPoB. Py-
KaBa 3aKpbITbl CHU3Y 1 OTKPbITbI CBEPXY, NOAAEPKMBAACE BHYTPEHHUMM dmkcaTopamm. Mas ¢
TBEPALIMM YacTMLamMm LBUraeTcsl CHapYyXW K BHYTPEHHeW Yactu pykaea, a anddysopbl Uc-
Nosb3yTCA ANA NPeAoTBPalLEeHMa MOBPEXAEHNS pykaBa HerabapuTHeIMM Yactulamu; Ya-
CTWLBI COBMPaIOTCA Ha BHELLHEW CTOPOHE pykasa 1 nagatoT B ByHkep. Takue dounbTpbl MOTYT
3KCMIyaTUPOBaTLCA TOMBKO B KAYecTBE BHeLUHEero ycTpoincTea Ans cbopa nbinv. Umnynbc-
HO-CTPYIHas pereHepauns npeacTaBnseT cobol HarHeTaHWe BO3Lyxa B pykaBa KOPOTKMMMW
uvnynscamun (0,03-0,1 c) nog Bbicokum Aasnenvem (0,4-0,8 MIMa). 3ToT cnocob npepy-
CMaTpuBaeT, YTO MOTOK OTXOASLUMX Fa30B HE OCTaHaBMMBAETCS BO BPEMSA pereHepauuu.
B TkaHeBbIX PUnbTpax ¢ NMMNynbCHO-CTPYNHON pereHepaumnen Ncnonb3yoT BONNOYHbIE (He-
TKaHble) MaTepwarsl, MOTOMY YTO ANSA LOCTWKEHWS BbICOKOW CTEMeHW ynabnvBaHWA Mbinv
He TpebyeTcs obpasoBaHne PUNbLTP-NPECCHON NeneLlKu.

BONbLWWHCTBO TKaHEBLIX (PUIBTPOB W3roTaBMMBAKOTCS MasbiMM CEPUSMA NN UHAW-
BUAYanbHO AN NPefnpusTUsi-3akasyvnka, Tak kak ux paspabatbiBaloT ¢ y4eToM creumdunye-
CKUX PUBNKO-XMMUYECKNX CBONCTB MbINErasoBbIX NOTOKOB, 06pasyroLmMXca Ha NpeanpuaTusx

pasnMYHbIX OTPacner NPOMbILLIEHHOCTMU.
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K ocHOBHbIM TpeboBaHusiM, NpeabsBnaeMbIM K UNbLTPoBarnbHbLIM MaTepuanam, oT-
HocAaTCS:

- BbICOKasi MbINEEMKOCTb NpU hUnbTpaumMn 1 CNOCOBHOCTE yAEpXUBaTL Nocne pere-
Hepauum Takoe KONIMYECTBO MbiNM, KOTOPOe ABMSETCA AOCTaTOuHBIM ANs obecrneveHus Bbl-
COKOW CTENEHN OYNCTKM ra3oB OT TOHKOAUCTIEPCHBIX TBEPAbIX YacTuL;

- CMOocoBHOCTb K COXpaHEHWO ONTUMAIbHO BLICOKOM BO3AYXONPOHULIAEMOCTM B paB-
HOBECHO 3arblfIEHHOM COCTOSIHUM;

- BbICOKasi MexaHu4eckasi IPOYHOCTb U CTOMKOCTb K UCTUPAHUIO MPU MHOTOKPATHbIX U3-
rmbax;

- CTabMNbHOCTL PasMePOB U CBONCTB MPW MOBLILLEHHOW TEMNEPATYPE U arpecCUBHOM
BO3AENCTBMN XUMUYECKUX MPUMECEN, HAXOAALMXCS B CyXUX U HACILLEHHbIX Barou rasax;

- CMOCOBHOCTL K NErKOMY YAaneHU HaKONNEHHON MbInw;

- HU3Kas CTOMMOCTb.

[nsa TkaHeBbIX MUNLTPOB UCMONbL3YIOT MaTepuanbl, NU3roTOBMNEHHbIE U3

- HaTypanbHbIX BOMOKOH PacTUTENbHOMO WU XWBOTHOMO MPOUCXOXAEHUNA (LUEepCTsHbIE,
NbHSIHBIE, XMoN4YaTobyMaXHbIe, NbIKOBbIE TKaHW) U NPUPOAHBLIX MUHEPanbHbIX BOMOKOH (ac-
Becr);

- NCKYCCTBEHHbIX HEOPraHUYECKMX BOMOKOH (CTEKNOTKaHb, METaNMOTKaHb U Ap.) U op-
raHM4YeCKMX BOSIOKOH (MaBcaH, HATPOH, KanpoH, XIOPWH, OKCarnoH v Ap.).

CnefyeT OTMETUTb, YTO CMHTETUYECKUE TKaHM UMEIOT Bonee BbICOKYH NMPOYHOCTL U
CTOMKOCTb K MOBbILUEHHBIM TEMMepaTypam M arpeccuMBHbIM BO3AEUCTBUAM, Bonee HU3Kyo
CTOMMOCTb MO CPaBHEHUIO C MaTepuanaMy U3 eCTECTBEHHbIX BOMOKOH JKMBOTHOFO U pacTu-
TENbHOro MPOUCXOXAEHMS. Hanpumep, Ha NPeanpuUsITUSX XMMUYECKOW MPOMBILLIIEHHOCTU Y
LBETHON MEeTanmnyprum LUMPOKO mcnone3yoT npu Temneparype 120 °C — 130 °C HuTpoHo-
Bbl€ TKaHW; NTaBCaHOBbIE TKaHW MPUMEHSIFOT AJ1Si O4YMCTKM FOpSYMX CYyXMX rasoB Ha npeanpusi-
TUAX LE@MEHTHOW, MEeTannyprm4eckon N XMMMYECKOM NPOMbILLNEHHOCTU.

TkaHeBble PUNLTPLI B OCHOBHOM MCMONL3YOT ANA yAANEeHUS TBEPAbIX YacTuL, pasme-
poM Ao 2,5 MKM 1 onacHbIX BELLECTB B BUAE TBEPAbIX YacTul, HanpuMep, MeTanmnos, 3a uc-
KrroHveHnem pTyTn. Ux Takke MOXKHO 3hdEKTMBHO MCMONL30BaTb AN YAANEeHUS KOHKPETHBIX
rasoobpasHbIxX 3arpsi3HSOLLMX BELLECTB, ECMN COYETATb MX C CUCTEMaMM, PaCcroNOXEHHLIMU
rocne nelneynoBUTENbHOM Kamepbl C pykaBHbIMU DUNBTPAMU U CBA3AHHBIMA C BHECEHUEM
LOMONHUTENBHBIX MaTepuanos, B TOM 4ucrne C aacopbumert M Ccyxum BLyBaHUEM W3Be-
cTu/GmkapboHaTa HaTpus.

Ecnm B ounwwaembix rasax copepXarcd OTHOCUTENIbHO KPYMHbIE YacTuupl, TO ANS

CHVDKEHWS Harpy3Kku Ha TkaHb ounbTpa (0COGEHHO MPU BLICOKMX KOHLIEHTPaLUWsSX BO BXOAHOM

40



UTC 22-2016

noToke) nepef TKaHEeBbIM (PUNBTPOM YCTAHABNMBAIOT MEXaHWYeCKue ynoBuTenu (LEeHTpo-
BexHble cenapartopsbl, SNEKTPOCTaTUYECKUE NbINEYNoBUTENM) N (POPCYHOUHbIE OXMaaUTENN.

Criefyet OTMETUTb, YTO NEeKTpU3auns Matepvana (HanpuMep, NonnMacTepa) pykasos
3apHKEHHON MbIMbIO NPENSATCTBYET NMPOHMKHOBEHWUIO MNblfM B TOSLLMHY TKaHW marepuana py-
KaBOB, YTO, B CBOIO OYepeab, yIy4LLAeT OTPSAXMBAEMOCTb, CHIDKaeT rMapaBnM4yeckoe conpo-
TUBMNEHWE U YBENMUYNBAET CPOK XKN3HW PYyKaBOB.

K OCHOBHBIM LLOCTOMHCTBaM TKaHEBbIX (PUNbTPOB OTHOCHT:

- 3 HEKTMBHOE MbiNeynaBnvBaHNE MPU OTHOCUTENbHO YMEPEeHHbIX KanuTarnbHbIX W
3KCMyaTaunoHHBIX 3aTpaTax;

- OTCYTCTBWE 3aBUCUMOCTWN OCTaTOYHbIX BbIOPOCOB OT KOHLIGHTPALMM Mblfv HA BXOAE;

- OTHOCWTENMBHO MPOCTYHO 3KCMTyaTaLmio;

- HAAEXHOCTb.

K oCHOBHBIM HeJoCTaTkaM TKaHEBbIX PUNbTPOB OTHOCHT:

- HEMPWUIroAHOCTb ANS 06paboTKM BNaXHbIX UM NWMKKX MbINen 13-3a prcka 3acopeHnst
PuUneTpa;

- OTHOCUTENBHO BonbLune rabapuUTHbIe pasmeps!.

2.3.1.2 BonokHucTble hunbTpbl

B BONOKHUCTLIX PUMbTPax HUNLTPYIOLLNIA SNEMEHT COCTOUT U3 OAHOMO UMW HECKOMb-
KMX CrnoeB, B KOTOPbIX OAHOPOAHO pacnpefereHbl BOrokHa. Takue unbTpbl OkasbiBaloT
ob6beMHOe AencTBMe, NMOCKOMbKY pacCuMTaHbl Ha ynaBnMBaHWE W HakannuesaHue yacruy
NPerMyLLIECTBEHHO NO BCel rnybrHe Crosi; TONbKO Ha NOBEPXHOCTU Hambonee NnoTHbIX Ma-
TepuanoB obpasyeTca CNNOWHOW Crow Nbinu. GUnbTPyOLME SMEMEHTbI U3roTaBNMBaloT U3
HaTyparbHbIX UM UCKYCCTBEHHbIX BONOKOH TonwuHon ot 0,01 ao 100 MKM; npu aToM TOrn-
WyHa UNbTPYOLWKMX cpel COCTaBnaeT OT AecsTbiX Aonen munnumetpa (bymara) no 2 m
(MHOrocnorHble rnybokme HacapouHble OUNLTPbI AOMTOBPEMEHHOTO MCMonb3oBaHus). Bo-
JIOKHUCTbIE (PUNBTPLI UCNOSbL3YHOT MPU KOHLEHTPauum AUCNEPCHOW TBEpAON dasbl, paBHOM
0,5-5 Mr/mM3, 1 TONBKO HEKOTOPbIE rPYOOBONOKHUCTLIE (OMMLTPLI MPUMEHSIIOT MPW KOHLIEHTpa-
UMK, paeHomn 5-50 mr/m3 (NpY TakMX KOHLEHTPaLWsAX OCHOBHASA A0S YacTUL, MeeT pasmepsi
MeHee 5-10 MKM).

BonokHucTble hmnbTpbl NOAPA3AENSOT Ha Cyxmne (TOHKOBOMOKHUCTLIE, 3NeKTpocTaTu-
yeckue, rnybokne, dunbTpbl NPeABapUTENBEHON OUYMCTKU UMW Tak HasbiBaemble npeaduns-
TPbl) U MOKpble (CETOYHbIE, CaMOOUMLLAIOLMECS, C MEPUOAUUECKAM UMM HEMPEPbIBHLIM

OpPOLLEHNEM).
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C NoMoLLB0 BOJIOKHUCTBIX (punbTpoB Gonblume 06beMbl ra3oB MOXHO OYMLATH OT
TBEPAbIX 4aCTUL, BCEX pa3MepoB (BKNYas CyOMMKPOHHBLIE), a Takke MCNOoMbL3oBaTh ANS
OYNCTKU paamnoakTUBHbIX asposonen. Ansa 99%-Hon ouncTkm vactuy, pasmepom 0,05-0,5 mkm
NMPUMEHSIIOT Martepuarnb! U3 TOHKUX UK yNbTPaTOHKMX BOMNOKOH (AMAMETP — MEHee 2 MKM),
CKOMIMOHOBaHHbIE B BUAE TOHKMX NIMCTOB UM 0ObeMHbIX croes. lNpn 3Tom ckopocTb unb-
Tpauum gocturaet 0,01-0,15 m/c, a conpoTMBneHne YUCTbIX PUNLTPOB He NpeBbiwaeT 200—
300 Ma (3abuTbix Nbinbo puneTpos — 700-1500 Ma).

PereHepauys BONOKHUCTLIX PUNBTPOB, pacCuUTaHHbIX Ha ANUTENBHBIA CPOK SKCnya-
Taumn (8o 3 ner), ABnseTca NGO HEBO3MOXHOW, NMMBO 3KOHOMUYECKU HeLlenecoobpasHou.
Ecrnm KoHUeHTpaumsa nbinv Ha Bxoae B unbTp npesbiwaet 0,5 Mr/m3, To cpok cnyxGbl
mnbTPa 3HAYUTENBHO COKPAaLLAeTCS.

B npOMBbILLNEHHOCTU LWMPOKO NCMOMbL3YIOTCA unbTpylowme matepuansl eTpsaHosa,
KOTOpblE NpeacTaBnsaoT cOBOM CNov CUHTETUYECKUX BOMOKOH AnamMeTpoM 1-2,5 MkM, HaHe-
CEHHble Ha MapneByo NOAMOXKKY (OCHOBY) U3 CKpernneHHbIX mMexay cobon Bonee TonCTbix
BOMNokoH. B Tabnuue 2 nprvBeaeHbl TEXHAYECKNE XapaKTEPUCTUKM OCHOBHbIX (OUMbTPYHOLLIX

matepuanos MNeTpsiHoBsa.

Tabnuya 2 — TexHU4Yeckme XxapakTepUCTMKN OCHOBHbIX (PUMBTPYIOLLMX MaTepuanos MeTpsHosa

. OdhpeKkTUBHOCTD
CpeagHuin | MoBepxHOCT- Conpotuene-
Mapka dpunbTpy- McxoaHbIn dunbTpayMm no
AVWameTp BO- | Hasi nnoT- HUe NOTOKY
towero marepvana| nonumep yacTtu-
NOKOH, MKM HOCTb, I/M? Bo3ayxa, MNa
uam 0,34 mkm, %
Mepxnopsu-
orn-15-1,5 2 305 99 1513
HWI
Cononumep
P®M-1,7 2 25+5 Q9 12+3
cTnpona
Cononumep
P®M-3,0 2 45+ 5 99,99 355
cTupona

Mo oueHKkaM 3KCMEepTOB, OMTUMAanbHas KOHCTPYKLMA BOMOKHUCTbIX (OUIBTPOB TOHKOWM
OYNCTKM OTBEYAET CreAyOLLMM OCHOBHbIM TPEGOBaHUAM:

- HamBorbLas NOBEPXHOCTb (PUIbTPaLMM NPU HaMMeHbLLIWX rabapuTax;

- MMHUMaIbHOE COMPOTUBIIEHNE,

- BOSMOXHOCTb YA0BHOMN 1 ObICTPOM YCTaHOBKY,

- HapeXHasi FrePMETUYHOCTL FPYMNMNOBO COOPKN OTAEMBHBIX (PUMBLTPOB.
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OTuM TpeboBaHMAM COOTBETCTBYIOT pamHble PUrbTpbl. B Taknx duneTpax punstpy-
HOLWWIA MaTepuarn, N3roToBIEeHHbIA B BUAE NEHTLI, yknaabieator mexay I1-obpasHbiMmn pamka-
MW, KOTOpbIE YepeayroTca Npu cOopKe nakeTa OTKPLITbIMM U 3aKPbITLIMU CTOPOHaMU B MPO-
TMBOMNOSOXHBIX HANPaBREHUSX; NPN 3TOM MEXAY COCeAHMMU CrosiMM MaTtepuana ycTaHaB-
NMBAaT ropprpoBaHHbIE pasaenuTenn, Ytobel NPeaoTBpaTUTb UX NPUMbIKAHWE APYT K Apy-
ry; paMmKm n3roTaBnmBaloT 13 anioMUHNS, HEPXKaBetoLLer cTanu, daHepsbl, BUHUNnacra u apy-
rmx marepuanos. 3arpsisHeHHbIe rasbl NOCTYNAaT B OAHY W3 OTKPbITbIX CTOPOH (huUnbTpa,
NPOXOAAT Yepes matepuman N BbIXOANAT C NPOTUBONONOXKHON CTOPOHBL.

B aByxcTyneHyaTbIX M KOMBUHMPOBAaHHbLIX UIbTpax B OA4HOM KOpMyce pasmeLlarot
hunbTpLI rPyOor OUMCTKM (HanpyMep, U3 HABWBHOTO CIos NTaBCaHOBLIX BOMOKOH TOMLWMHOM
100 MM) 1 PUNBTP TOHKOWM OYUCTKW, U3FOTOBMEHHBIM U3 Matepurarna puUnbLTPYIOLLEro MaTepu-
ana lNeTtpsHosa.

[nsa ouncTkM BEHTUNALUMOHHOIO BO3AyXa U TEXHONOMMYECKOro rasa OT paiMoaKkTUBHBLIX
YacTuL, MCnonb3ytoT rnybokmMe (MHOroCnonHbIE) PUNBTPLI, PAacCUYUTaHHbIE HA 3KCTyaTaumo
B TeueHne 10-20 neT, nocne 4ero vx NOABEPrakT 3axXOPOHEHUIO C NpefBapUTENbHBLIM Karl-
CYNMpPOBaHMEM.

B kauectBe (UNLTPOB-TYMaHOYNOBUTENEN LUMPOKO MCNOMNb3YOT BOMIOKHUCTLIE CaAMO-
oymLLaoLLmecs OUNbTPbIl, OCHALLAEMBbIE CROAMWN N3 CTEKNSAHHBIX, CUHTETUYECKUX U MeTarn-
JIMYECKUX BOJSIOKOH, @ TaKKe nakeTaMu BA3aHbIX METAINIMYECKUX UMM CUHTETUYECKNX CETOK.
KOHCTPYKTUBHOM OCOBEHHOCTLIO 3TUX (PUNBTPOB SBNSETCH KoanecUeHUUs YIOBMEHHbIX Xua-
KMX YacTuL, NMPW KOHTaKTE C MOBEPXHOCTHIO BOMOKOH 1 06pasoBaHne Ha HUX MIEHKM XKWUAKO-
CTU, KOTOpas yaanseTcs N0 MEPE HaKOMMEHNS (B Croe) B BUAE CTPYEK UMW KPYMHbIX Kanerb,
nepemeLLaloLLMXCs BHYTPU CNOS U C TbIIbHOM CTOPOHbI MOA4 AENCTBUEM CUIbl TSHKECTU, a
TaKKe YBMEYEHWS Tra30BbiM MOTOKOM WM  KanuiansipHbix cun. O6blMHO Mpu  3TOM
He TpebyeTca MPUMEHEHNS MEXaHUYECKMX BO3AEUCTBUMA Ha unbTpyrowme cnoun: ounsTpbl
paboTalT € MOCTOAHHLIM COMPOTMBIIEHMEM B CTaLMOHapHOM PEXWUME CamopereHepaumu
(camoouuLLeHMs).

BonokHucTbIe OUNBTPLI-TYMaHOYNOBUTENN pPasAenstoT Ha HU3KOCKOPOCTHLIE, BbICO-
KOCKOPOCTHbIE W MHOroctyneHdyaTble.  HuakockopocTHele (@ < 0,2 M/c)  unbTpbI-
TYMaHOynoBuUTENU C BOMOKHaMU gnameTpoM 5-20 MKM npegHasHadveHbl ANA ynasnveaHUA
CYOMUKPOHHBIX 4YacTuy. BeicokockopocTHble (o > 0,5—1,2 M/c) UNLTPbLI-TYMaHOyNoBUTENN
€O cnoem rpyBbIx BOMOKOH agnameTpoM oT 0 o 100 MKM cnyxaT 4Ns BblAENEHWNA 13 rasa Ya-
ctuy kpynHee 1 MkM. MHorocTyneryatble (unbTPbI-TYMaHOYNOBUTENN COCTOAT M3 2—3 HU3-

KOCKOPOCTHBIX M BbICOKOCKOPOCTHbIX (PUMBbTPOB, B KOTOPLIX MepBas CTyneHb paboTaeT mpu
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CKOPOCTAX BbILIE KPUTUYECKON U SBMAETCA YKPYMHUTENEM ynaBrnvBaeMbiX Kanenb Npy BbICO-
KMX NCXOAHbIX KOHLIEHTpaUMSX TymaHa.

OCHOBHBIMW AOCTOUHCTBAMU BONOKHUCTLIX (DUINETPOB-TYMaHOYIIOBUTENEN ABNSIOTCS:

- BbICOKasi CTENEHb O4UCTKY,

- HAAEXHOCTb B dKCNnyaTauvu,

- MIPOCTOTA KOHCTPYKLMA, MOHTaXa 1 0BCny>KuBaHus;

- BO3BMOXHOCTb 06eCcneyveHa O4YMCTKM A0 MNobon OCTaTOuHOM KOHLEHTpauum TOHKO-
LMCNEPCHBIX TYMaHOB, 0BpasyloLMXCA B TEXHONOMMYECKMX MpoLeccax MonyYeHns cepbl n
TepMuyeckon qpocOpPHON KMCNOTbI, KOHLEHTPUPOBAHUS Pa3nnyHbIX KUCNOT U Cornen ynap-
KOW, NPOU3BOACTBA XII0P-Ta3a, NCnapeHns Macen 1 Spyrmx OpraHNYECKMX KUAKOCTEN.

OCHOBHBIM HEJOCTATKOM BOJIOKHUCTBIX (PUIbTPOB-TYMAHOYNOBUTENEN ABMAETCS BO3-
MOXHOCTb 3apacTaHns, eCnn B TYMaHe MMEETCH 3HAYUTENBHOE KONMMYECTBO TBEPAbIX YacTuL,
n ecnu B cnoe obpa3sytoTca HepacTBopuMble oTnoxeHua conen (CaSO4, CaCO u ap.), Bo3-

HUKaroLMe NPy B3aMMOAENCTBMM CONen xxecTkocTu Boabl ¢ razamm (CO2, HF v ap.).
2.3.1.3 3epHUCTbIE )ecTkue hunbTpbI

3HaunTenbHO pexe, YeM BOMOKHUCTbIE OUMBTPbI, MPUMEHSIIOTCA 3€PHUCTbIE KeCTKue
UNbTPLI, B KOTOPLIX 3epHa (MopvcTas Kepamuka, NopWUCTble MeTannbl, NoOpUCTbie MnacT-
Macchbl), MPOYHO CBA3AHHLIE APYT C APYrOM B pesynbTaTe CriekaHWs, NPecCoBaHUS UMM CKIe-
MBaHUs, 0BPa3yroT XKECTKYH HEMOABWKHYHO CUCTEMY.

3TN PUNLTPLI NPUrOAHBI AN PEreHepaL, KOTOPYHO OCYLLECTBSIOT:

- NPOAYBaHNEM BO34YXOM B 0BpaTHOM HanpasneHuu;

- NporyckaHWeM XMAKMX pacTBOpoB B 06paTHOM HanpasneHuu,

- NporyckaHWem ropsiyero napa,

- NPOCTYKMBaHNEM 1N BUBpaLmen TpyOHOW peLLeTKN C SNeMeHTaMM.

OCHOBHbIMW JOCTOUHCTBAMM 3EPHUCTBIX KECTKUX PUNBTPOB SBMSIOTCS:

- AOCTYMHOCTb MaTepuana;

- BO3MOXHOCTb 3KCMIyaTaLum Npu BbICOKUX TEMNepaTypax v B YCIOBUSIX arpeCCUBHON
cpegb;

- CNOCOBHOCTL BblAEpXMBaTL GONMbLUME MEXaHWYECKUe Harpysku, nepenagbl faBre-
HUIA, Pe3KMe N3MEHEHNS TEMMEePaTypbI.

OCHOBHbIMW HepgocTaTKaMn 3EPHUCTBIX KECTKUX (UIBTPOB ABNSAKOTCS BbICOKAA CTOM-

MOCTb, OonbLuoe rmppaBlin4eCcKOe CONPOTUBNEHNE, a TaKkKe CIOXHOCTb pereHepavuun.
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2.3.1.4 3epHuUCTbIe HacagouHble (HacbinHble) PUNLTPBLI

3epHnCTbIe HacagoYHble PUNBLTPLI NOAPA3AENAIT Ha:

- cTatnyeckme (HeNOABWKHbBIE) COeBbIe PUNBTPbI;

- AMHamuyeckne (NoaBWKHbIE) crnoesble pUNbTPLI C MPaBUTALUMOHHBIM NEePEMELLEHN-
€M cbiny4en cpeap;

- PUNBTPLI C NCEBAOOKUKEHHBIMU CNOSMM.

B 3epHUCTBIX HacapouHbIX UNBTPaX ynaBnUBaOWME SNEMEHTbl (rpaHysibl, KyCKu
U T. .) HE CBA3aHbI APYr C APYroM; B Ka4eCTBe HACaAKW UCMOMb3YHOT NECOK, ranbky, Lunak,
ApobrneHbie ropHble NOPOAbl, APEBECHbIE OMNWITKM, KOKC, PE3MHOBYHO KPOLUKY, rpadut u ap.
Beibop matepuana 3aBucuT OT TpebyemMon TEPMNYECKON N XUMNYECKOW CTOMKOCTU, MeXaHU-
YECKOW NPOYHOCTU N AOCTYMHOCTH.

OddHeKTMBHOCTL YNaBnmMBaHUA Mbinv BO3pacTaeT No Mepe ee HakoMnfeHus B nopax
Hacagku. Mpn yBenmyeHUn CoONpoTUBIEHNA [0 Npeferna NPOU3BOAST PbIXfEHWE Cros; nocne
HECKOIBKMX LMKIIOB PbIXNEHNS HacaaKy NPOMbIBAIOT UK 3aMEHSIHOT.

KOHCTPYKTUBHOM OCOBEHHOCTBH 3€PHUCTLIX (PUNBTPOB, PErEHEPUPYEMbIX NPOABMKE-
HWEeM Cros, SBMSETCS HENnpepbIBHOE ABMXEHUE PbIXIIOro Crosi, KOTOPbIA BMECTE C yNOBNEH-
HOWM MbINbIO NMPOXOAWT Yepe3 BUMOPUPYIOWWMIA 3KpaH; ANs HENpepbIBHOrO BO30OHOBNEHWUS
LBWXYLLIErocsi Crnosi HeoBxogMmo WCMonb30BaHNWE MPOMO3LKOW [OPOroCTOSILLEN CUCTEMBI
UMPKYRSLUM rpaHyn.

UmetoTcst 3epHUCTbIE PUNBTPbI, pereHepupyemMble NyTeM BOPOHEHWUS! U BUBpAaLMOH-
HOW BCTPSICKM 3E€PHUCTOrO CINOS BHYTPUW annapara, a Takke punbTpbl C ABKYLLENCS CPESON.

OCHOBHBIM JOCTOMHCTBOM 3TMX (DUMBTPOB SBMAETCH BO3MOXHOCTb BO3BPALLEHUS
PMNBTPYIOLLEro Crosi, COCTOSILLErO U3 3epPEeH LUMXTbl, BMECTE C YNOBMEHHON MbINb HEMO-
CPEeACTBEHHO B TEXHONMOrMYECKUA LK.

TarKke NPUMEHSIOTCA 3EPHUCTbIE DUNBTPLI, PEreHEPUPYEMbIE UMIMYNBCHON NPOAYBKON
W NEpUOANYECKUM ABWKEHWEM BEPTUKANBHOIO CMOos, K AOCTOMHCTBAM KOTOPbIX OTHOCAT:

- BO3MOXHOCTb Gonee anutensHoro paboyero Lykna 3epHUCToro cnos 6es ero same-
Hbl, @ NpY He06X0AMMOCTN — BbICTpas cMeHa Chnos,

- BO3MOXXHOCTb SKCMyaTaumm nNpy noBbILLEHHbIX TEMMepaTypax;

- OTCYTCTBUE BPALLAIOLLMXCA Y3NOB;

- BO3MOXXHOCTb UCMONb30BaHUA annapara nNpy KOMMNEKCHOW OYUCTKE rasa B kKayecTse

unbTpa-peaktopa agcopbepa.
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K 0CHOBHBIM HEAOCTaTKaM 3€PHUCTbIX HACAA0UHBLIX PUNBTPOB OTHOCHT:
- HepaBHOMEPHOE pacnpeaeneHne MMMynbCHOro NOToKa NpW pereHepauyn PunbLTpo-
BarbHOW MNOBEPXHOCTY,

- 3aneraHve 3epHNCTOro CMOs Ha Xanto3UMHbIX PeLLETKax.
2.3.1.5 Kepamuueckue n metannokepammueckue punbTpbl

B kepamnyeckoM punbTpe 3arpsasHEHHbIA ra3 NpoXoanT Yepes3 Kepammnyeckuii punb-
TPYHOLLMA Marepuan, KOTopbIid MOXET ObiTb BbINOSIHEH B pa3nuyHbIX opmax (TKaHb, BOMIOK,
BOITOKHO, CTOWKMI K UCTMPaHWIO arfioMepar unm ounbsTpoBanbHble CBeYM).

Ecnn TpebyeTcs ocyllecTBUTL yhaneHne KUCHbIX KOMMOHEHTOB (Hanpumep, rugpo-
xnopuaa (316), okcmupoe asota (301, 304), anokenaa cepsl (330)) n anokcmHos (3620), To
PUNbTPYIOWMIA  MaTepuan HamomnHAT Karanu3atopaMu; Takke MOXeT noTpeboBaTbes
BMPbICK peareHToB.

B meTannokepamuyecknx dunbTpax, NPUMMEHAEMbIX ANA OYUCTKU rasoB C KPYMHO3ep-
HUCTBIMW 1 MENKUMM YacTUL@MM, NMOBEPXHOCTHAA (PUNbTPALUS OCYLLECTBIAETCH CEeYeHHbI-
MU NMOPUCTBIMK METaNNUHYECKUMIN DUNBTPYHOLUMM SNEMEHTaMMU, KOTOPbIE YCTONYMBLI K ab-
pasvBHOMY M3HOCY OT rpyObiX YacTul. OUNbTPYHOLLME SNEMEHTBI MOXHO pereHepupoBaTh C
MOMOLLbH0 BO3BPATHOM UMM MMMYNBCHOW CTPYM CKaToro Bo3gyxa, a3oTa MMM YMCTOro TEXHO-
NIOrMYECKOro rasa — B 3aBMCUMMOCTM OT cocTaBa. It punbTpbl 06bIYHO UCMOSBL3YIOT, Koraa
0Bbl4HbIE CUHTETUMYECKME (TEKCTWUMb) UMM CTEKIOBOMNOKOHHbIE UMLTPYIOWME MaTepuarnsl
He NPUMEHSIIOT M3-3a2 HEeAOMYyCTMMOCTU YpEe3MEpHO BbICOKOM paboyen Temneparypbl
(>300 °C).

Kepamuueckme 1 meTannokepammyeckme UbTpbl B OCHOBHOM WCMOSb3YHOT ANS
yAaneHNa MbIAW NPU BbICOKMX TeMnepaTypax: Ha yCTaHOBKax ANA CKUraHus U B cucTemax
rasudukaunm, r4e yronb UCMosb3yeTcs B Ka4ecTBe TOMMMBA; B MPOMBbILNEHHOCTM MO nepe-
paboTke OTXOAO0B; MPWU MPOM3BOACTBE MOSIMMEPOB; B XMMUYECKOW U CTEKONbHOW MPOMbILL-
NEHHOCTU; Ha HePTEXMMUYECKNX 3aBOAaX A COKpaLLeHWs BbIBPOCOB (B OCHOBHOM MEJIKMUX
4yacTuL, kaTtanusartopa); AN yAaneHust TBEpAbIX YacTuL, N3 OCTATOYHbIX MPOAYKTOB YCTaHO-
BOK KPEKMHra Ha NceBfo0XIWKEHHOM CIOE KaTanmnaaTtopa 1 YCTaHOBOK 3aMEANEHHOIO KOKCO-
BaHuS.

OCHOBHbBIMW LOCTONHCTBAMU 3TUX (PUNBTPOB ABMSIOTCS:

- MexaHn4yeckaa MPOYHOCTb U CTOWKOCTb K TEMNOBOMY yAapy (vnbTpbl HEYYBCTBM-
TenbHbl K koneGaHusm TeMnepatypbl). MexaHuyeckasi U TepMuyeckas NpOYHOCTb MOPUCTBIX

MeTannokepammn4eckmnx CpI/IJ'II:TpOB aenaet uUx npurogHsiIMM AnNA BbICOKOTEMMNEPATYPHbIX
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NPOLIECCOB, NMPU KOTOPbIX HEOOXOANM rapaHTUPOBaHHLIA Cpok crnyxbbl bonee 4 net 6e3 He-
3annaHnpoBaHHbLIX OCTAHOBOK;

- o4eHb Hu3koe (<10 mbap) nageHve AaBreHUs Us-3a BbICOKOW NMOPUCTOCTU MaTepua-
na;

- AOCTVOKUMBIA YPOBEHb BbIBPOCOB MeHee 1 MI/HOpM. M3,

OCHOBHbIMM HegOCTaTKaMM 3TUX PUNBTPOB ABNAIOTCA:

- BbICOKasi CTOMMOCTb MO CPaBHEHWIO C APYrMMn OUNbTPYIOWMMW Matepuanamu,

- YA3BMMOCTb KEPaMMYECKOro Matepuana;

- OTHOCUTENBHO BLICOKUA Nepenaj AaBneHus,;

- HU3Kas NPUrogHOCTb AN OUYUCTKN OT BRAXHBIX U (UAN) NMUNKNX XUMUYECKNX BELLIECTB;

- OTHOCUTENBLHO JOPOroe TEXHUYECKOe 06CAYyXMBaAHNE U BbICOKWE 3KCMNyaTaLMOHHbIE

pacxogbl.
2.3.1.6 dnexkTpopmunbTpbI

Haunbonee pacnpocTpaHeHHbIMM YHUBEPCANbHBIMM annaparaMu AN OYUCTKM Mpo-
MbILLINEHHbIX Fa30B OT TBEPAbIX 1 KUAKUX YaCTUL, ABNAIOTCS 3NEKTPOMUNLTPSI.

OnekTpodUnbTPbLI NOAPA3AENAIOT MO PAAY HDKENEPEUNCNEHHBIX U APYIUX NPU3HAKOB:

- No hopMe ocaguTenbHbIX 3NEKTPOAOB — Ha NnacTuHYaThle, TpybyaTbie 1 CoToBbIE;

- N0 HanmpaBneHUo ABWMWKEHNA ra3oBoro NOToKa — Ha ropusoHTanbHblie U BepTUKanb-

Hble;
- MO YUCMy 3NEeKTPUYECKMX NONe — Ha ABYXNOSIbHbIE U MHOMOMOSILHBIE;
- N0 YWcne napannensHo padoTatowmx CeKUMn — Ha OfHOCEKLMOHHBIE U MHOMOCEK-
LIMOHHbIE,

- Mo cnocoby OYNCTKM MbINN — Ha CyXMe U MOKPbIE;

- MO CTENeHU COBMELLEHUS 30H MOHMU3ALMU U OYUCTKU — Ha OAHO30HHbIE, UMW OfHO-
CTyneHuYaTble, U ABYX30HHbLIE.

OcCHOBHBIMU NpenMyLLIECTBAMM 3NEKTPOPUNBTPOB SBMATCS:

- BbICOKasi CTeneHb 04nNCTKK, focturarowas 99 %;

- HA3KME 3HEepreTuyeckme 3aTpartbl Ha ynaeBnuBaHWe YacTul, BKIOYaroWme notepu
3Heprum Ha npeofonexHve rasofHamn4eckoro COMpPOTUBIEHNS annapara,
He npesbiwatowero 150-200 Ma, u 3atpaTbl aHepruun, obbluHO cocTaenstowme 0,3—-1,8 MIx
(0,1-0,5 kBT-4) Ha 1000 m® rasa;

- BO3MOXHOCTb ynaenueaHus Yactuy pasmepom 100-0,1 MKM U MeHee, npu 3ToMm
KOHLIEHTPAaLVWs B3BELUEHHbIX YacTuL, B rasax MoxeT konebartbes oT goneit ao 50 rime n 6o-

nee, a ux Temnepatypa moxeT npesbiwate 500 °C;
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- BO3MOXXHOCTb paboTsl NOA AABMNEHWEM U Pa3peXeHVeM, a Takke B YCNoOBUSX BO3-
JLeNCTBUSA Pa3NNYHbIX arpecCMBHbIX Cpes;

- BO3MOXHOCTb MONHON asTomatunsauumn.

OCHOBHbIM HEAOCTATKOM 3NeKTPOUNbTPOB SIBMSIETCH BbICOKAst YyBCTBUTESIbHOCTb
npoLecca anekTpuyeckon unbTpaumMm rasoB K OTKIOHEHUSIM OT 3afaHHbIX MapameTpoB
TEXHONOMMYECKOTO PEXMMA, a TaKKe K HE3HAYUTENbHBIM MEXaHUYECKUM AedeKTaM B aKTuB-
HOW 30He annapara.

Takke crnefyeT yumTbiBaTb, YTO MPWU SKCMyaTauum 3neKTpouUnbTPoR HeEM3OEeXHO
BO3HWKHOBEHMWE UCKPOBLIX PaspsifoB. B cBA3N ¢ 3TUM anekTpounbTpbl HE MPUMEHSIFOT, eCnin
ouYMLL@EeMbIN ra3 npeacTaBnseT cobol B3pLIBOONACHYH CMECh UMM Takasi CMeCb MOXET 06-
pa3oBaTbCs B XOAE NpoLecca B pe3ynibTare OTKIIOHEHWUS OT HOPMaribHOro TEXHOOMMYECKOro
pexuma. B oueHb pepkmx criydasix anekTpodunbTpbl UCHOMb3YHOT B YCIOBUSIX BO3MOXHOIO
06pa3oBaHNs B3pbIBOOMACHLIX CPefl, HO MNPV 3TOM MpeanpuvHMMaroT ocobble Mepbl MPeao-
CTOPOXHOCTY (CrneumansHble KOHCTPYKTUBHBIE PELLIEHUS, aBTOMaTUYECKOE OTKIIOYEHWE arpe-
rara nUTaHus NPy BO3HNKHOBEHMW B3PbIBOOMACHbLIX KOHLEHTPaLMA Cpeabl U T. 1.).

OKOHOMMYECKN Lienecoobpas3Ho NPOBOAWTL PEKOHCTPYKLMIO LENCTBYHOLMX YCTapeB-
LLNX SJ'IeKTpO(bVIJ'IbTPOB, NO3BONANOLWYO MOBbLICUTL CTeMNeHb MblneynaBnMBaHUA, yBenU4UTb
06bEMbI OUYMLLAEMOrO rasa, a Takke CHU3UTb KOHLIEHTPaLUUIo Nbinv nocne anekTpoduneTpa
10 20 Mr/M® 1 Hwke. TpUMEHeHe MEeTOAMK NOBbILWEHNS 3PdHEKTUBHOCTW, OCHOBAHHBIX Ha
VN3MEHEHNN PEXMNMHBIX, TEXHONMOMMYECKNX, KOHCTPYKTUBHBIX U NPOEKTHBIX NapaMeTpos, nos-
BOMSAET JOCTMHb Tpebyembix HOpM BbIGpocoB. Hanpumep, TexHOnorm4eckne MeToabl, Npeay-
cMaTpuBatome cosfaHve onTUMM3NPOBaHHBIX NapamMeTPOoB MbINEra3oBo cpepbl NyTeM U3-
MEHEHUS yCnoBuA paboTbl TEXHOMOMMYECKOro 06opyAOBaHNUS, NPUMEHSIIOT AN NOBbLILLEHUS
3apAgKU YacTuL, YCKOPEHUA ABWKEHUN UX K OCaAUTENBHOMY 3NEKTPOAy, YBENUMUYeHUs: Bpe-
MeHM NpebbiBaHNA UX B aKTUBHOW 30HE; Talke MPOBOASAT ONMTUMU3ALMIO pereHepaumm oca-
AWNTENBHBIX U KOPOHMPYIOWMX 3NEKTPoAoB, cOOp YNOBNEHHOW Nbinv U T. 4. KOHCTPYKTMBHbIE
METOAbI BKMHOYaIOT 3aMEHY M3HOLIEHHBIX UMM HEUCNPaBHbIX y3MoB 1 cuctem Ha Gonee co-
BEPLUEHHbIE C NOBbILLEHHOW 3P(PEKTUBHOCTLIO; MPU 3TOM BO3MOXEH MOHTEXK B CYLLECTBYIO-
e Kopryca anekTpodunsTpoB NOCNe pemMoHTa.

B HacTosilee Bpemsi MPUMEHAIOT pasnuyHble MEeToAbl MHTEHcudMKaumMM npolecca
NbineynaeBn1BaHns, BKOYaa crneaytowme:

- COBEPLUEHCTBOBaHME MapaMeTpoB pacnpeaeneHuss SneKTPUYECKOro Monsg B MEX-
SNEeKTPOAHOM MPOCTPaHCTBE;

- pa3paboTKa U COBEpLLEHCTBOBAHME KOPOHUPYIOLLMX U 0CaAUTETNBbHbBIX 3EKTPOAOB;
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- CO3[aHVe KBa3NOA4HOPOAHOrO 3MNEKTPOCTaTUYECKOro Nofs Ha OCafUTEnbHbIX dneK-
Tpoaax,;

- yBENMYEHNE BPpeMEHM NpebbiBaHNS YacTuL, B aKTUBHOW 30HE;

- NCMOSNb30BaHWE r’MAPOANHAMNYECKMX N MHEPLIMOHHBIX CUIT NbINEra3oBoro noToka;

- COBEPLUEHCTBOBAHME rasopacrnpenenmTenbHbIX CUCTEM KOPIyca anekTpouneTpa;

- CHWPKEHME CKOPOCTU MbINErasoBoro NnoToka B 30He 0CaXAEHUS,

- aganTayms pexvMMOB pereHepaumn 3neKTPofOoB MPUMEHUTENbHO K YCIOBUAM 3KC-
nnyaraumm snekTpopunbTpa U CBOWCTB yNaBnMBaeMon MNbinu;

- ONTMMM3aUMW anropuTMa BCTPAXMBAHWS U yNpaBneHns arperataMmu nuTaHns;

- CBOEBPEMEHHAA ANAarHOCTMKa 1 BOSMOXHOCTU NPEAynpexaeHns 0 BO3MOXHbIX Npo-
Bnemax akcnnyartauum u ap.

[na ynaenvBaHWa BbICOKOOMHOW MbINMW UCTONB3YHOT MbINEyNaBnMBaoLLMN KOMMIEKC
Ha Base gmadparMeHHOro 3neKTpodunbTpa ¢ KBa3MOAHOPOAHBIM 3MEKTPOCTaTUYECKUM Mo-
nem (43® KICI) c 6riokomM ynpaBneHWs HanpsKeHeM 1 pereHepauyven snekrpogos. Ava-
dparmbl, cnyxawme Ans U3MeHeHUs HanpaBneHns TEYSHUS MbINerasoBoro NoToka B akTuB-
HOW 30He anekTpodPUnbLTPa, YCTaHaBNMBAKOTCA B OAUH PA, B LLAXMATHOM MOPsiAKe Ha BXoae
Unn BbIXOAE W3 MONSA, NOCepeauHe noss, BAOMb UMM NOMEPeEK oCaauTenbHbIX 3NEKTPOAOB.
K3CIM cosgaetca BOGnMan ocaguTenbHbIX anekTponos. lNapabonuueckne KOpoHMpYyHOLWmE
BMNEKTPOAbI-MHTEPLENTOPLI CO34aI0T LieNeHanpaBneHHOe MEexXaHW4eckoe ABWXEHUe 3aps-
KEHHbIX YaCTWL, NMbINW K OcaiMTenbHbIM anekTpoAaM. B Takol anekTpoaHon cucteme Aew-
CTBME 3NEKTPOCTATUMECKMX CUN YCUMEHO 3a cYeT rmapoanHaMuieckoro addpekra, cospasa-
€eMOoro 3uraaroobpasHon popmMoi ropuaoHTarnbHbIX MPOXOA0B, MO KOTOPbLIM ABWKETCS MblNe-
rasoBbi NOTOK B NPOAOSILHO-NONEPEYHOM HanpasneHun. B akTmBHOWM 30He MbineynaBnuBa-
HWUS1 KBA3MOAHOPOAHOE 3NEKTPOCTaTUYECKOe MNone cosgaeTca B6nMan ocaamutenbHOro anek-
TPOAA; NPV 3TOM HaNPSHXKEHHOCTb MOSA Pesko Bo3pactaeT Ao yposHsa 1071° 3,6 kB/cm v BO3-
HUKaeT  AOMOMHUTENbHAs  Cuna  MNPUTSKEHWA  OT  rpaguMeHTa  HanpsiKeHHOCTW.
B kBa3MogHOPOAHOM 3MEKTPOCTaTMYECKOM MOJIe aTa curna SBMNAETCS CYLIECTBEHHOW U Crno-
cobcTByeT yBENUYEHUIO NHTEHCMBHOCTU MNblneocaxaeHus npumepHo B 6,8 pasa. Nbineraso-
BbI NOTOK, NPOX0ANA Yepes anadparMbl B 30HE KOPOHHOIO pa3psifa, CoKpaLlaeT CKOpOCTb BO

CTOSMLKO Pas, BO CKOMbKO ANNHA OCaaNTENbHBIX 3MEKTPOA0B BorbLue WpWHb! gnadparmMbi.

2.3.2 OuncTKa OTXOAALMX Fra30B OT aspo3orien (Nbier U TYMaHoB) B CYXUX

MeXaHU4YeCKux nbineynoBurensax

MexaHn4yeckne nbiNeynoBuUTenn TPaauLMOHHO UCMOMb3YIOT ANA NEepBUYHOrO yaane-

HUA KPYNHOAUCNEPCHbIX YacTul, 13 3anbiNeHHbIX ra3oBbiX MOTOKOB. Kak npasnno, nx pacno-
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nararoT nocrnefoBaTenbHO C YCTPONCTBaMKU SPYriX TWUMOB, MPeAHas3Ha4YeHHbIX AN ynaBnu-
BaHWUs1 MEJIKMX YacTuL, (pasMepoM OKOMo 1 MKM), UTOBbl CHU3WUTL HarpysKkn Ha NocnefHue.

Mo cpaBHEHWNIO € APYTMMM TUNaMW MblNeocaguTeNen MexaHU4eckme nbineynoBuTenm
OTNNYAKTCHA NPOCTOTON KOHCTPYKUMM U SKCMIyaTaumm, OTHOCUTENBHOW ASLLEBU3HON, OTCYT-
CTBMEM ABWKYLLMXCA YacTelr, OTHOCUTENBbHO ManbIM PacXOLOM 3HEPrn Ha 3KChyaTauuio,
YTO CBSI3HO C MarbIM Nepenagom AaBneHVs Npy NPOXOXLEHUM rasa Yepes annapar.

B cyxux MexaHW4yeckux MblNeynoBUTENsaX WCMOMb3YHOTCA pPas3fnnyHble MexaHW3Mbl
ocaxaeHus:

- rpaBUTaLMOHHBIN (MbINEOCaaUTENbHBIE KaMepPbI);

- MIHEPLMOHHBINA (MHEPLIMOHHBIE KaMepbl, OCEXAEHME MbIMN B KOTOPLIX MPOVCXOAUT B
pes3ynbTaTte U3MEHEHVS HanpaBneHNs ABWKEHWS rasoBoro NoToKa UM YCTaHOBKU Ha ero rny-
TV NPEnATCTBUSA);

- LeHTpobexHbIN (OAWHOYHBIE, rpyNnoBble N GaTapelHble LMKIOHBI, BUXPEBbIE U AU-

HaMU4ecKne NbineynoBuTenn).
2.3.2.1 N'paBUTaUMOHHbIE NbISICYNOBUTENN

paBuUTaLMOHHbIE NbINEYNOBUTENM AEUCTBYHOT MO MPUHLUMNY OCaXAEHUA YacTuy npu
Me[NeHHOM [BWKEHWN MbifierasoBoro rnoTtoka dvepe3 pabouyto kamepy. B npaktnueckux
YCMOBUSIX UCMOMb3YIOT MOSbIE U MOMOYHbIE KaMepbl, B Lensx onTuMusaumm rabaputHbix
pasmMepoB annapartoB YCTaHaBNBAIOT MOJSTKU.

[paBuUTaALMOHHBIE MbINEYNOBUTENM SABMAAIOTCA NPOCTENWMMW  YCTPOUCTBaMU  ANS
ynaBnMBaHNA MbinM UK KPYMHbIX YacTul,. Kak caMoCcToSITENbHbIN 3NeMeHT Mbifeynaenmea-
tOLLEA CUCTEMbI, OHW UMEIOT OFPaHUYEHHOE NMPUMEHEHWe U3-3a CBOUX rabapuTHbIX pasme-
pOB, 1 06LIYHO NPUMEHSIOT UX YMPOLLEHHBIE KOHCTPYKLMW B KAYECTBE 31IEMEHTOB OCHOBHOIO
TEeXHONorM4Yeckoro o6opyaoBaHus.

B BepTMKanbHbIX NbINEYNoOBUTENSX YacTULbl YNaBnNUBAIOTCS CO CKOPOCTBLIO OCeAaHus
BbILLE CKOPOCTU MbINIEra3oBoro noToka, no3ToMy X UCMOMbL3YIOT AN YNaBnmMBaHWUA KPYMHbIX
yacTuy. bornee CrnoxHy0 KOHCTPYKUMIO UMEHOT kamepbl AednekToOpHOro Tuna, B KOTOpbIX
Nbiib cobrpaeTcs B KOMbLEBOM KOMMEKTOPE, OKPYXXaHOLLEM AbIMOBYIO TPyDy.

OCHOBHbIMU NMpeUMyLLLEECTBAMW 3TUX MNblNEOCaAUTENBHBIX KaMep ABMSATCA NpocToTa
W HafleXXHOCTb KOHCTPYKLMK, Manoe rmapaBnmnyeckoe CONpPOTUBIIEHWE; BO3MOXHOCTb yaare-
HWSA U3 ra3oBoro noToka pakumii KPYnHbIX YacTuL, C BbICOKOW abpasnBHOCTbLIO.

OCHOBHbIMU HegocTaTkaMy 3TUX MbINeoCaanTENbHBIX Kamep ABNATCA Gonblune ra-
BGapuTHbIe pasmMepbl U HU3Kasa 3pHEKTUBHOCTL.
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2.3.2.2 lHepUMOHHbBIE NbINeyrnoBuUTenyu

WHepuWOHHbIE MbiNeynoBUTENM AENCTBYIOT NO NPUHLMNY BbIAENEHWA YacTul, NOA
LEVCTBMEM CUI MHEPLMK, BO3HMKAIOLMX B PE3YNbTaTe U3MEHEHNA HanpasieHUss NNn CKopo-
CTVW BBWKEHMS rasa MocpefCTBOM YCTaHOBKW OfHOW UMM HECKONbKUX NEperopoaock. 3tu
YCTPOWCTBA YCTaHaBNMBAaKOT AN ynaBnuBaHsa Hambonee KpynHbIX YacTuL, C MOBbLILLEHHLIMA
abpasnBHbBIMY CBONCTBaMM.

Mo cpaBHeHMo C ApyrMMK annapatamu kamepa C NNaBHbIM NOBOPOTOM rasoBOro Mo-
TOKa MMEET MeHbLUee rnjpaBnnMyeckoe ConPOTMBIIEHNE; CTeMNeHb YNaBnMBAHWNA Mbiny ¢ pas-
Mepom vactumy, 25-30 mkm coctaBnseT 65 % — 80 %. Takue kamepbl TPAAULMOHHO UCTOSb-
3yI0T Ha NPeANPUATUAX YEPHOW 1 LBETHOW MeTannypruu.

OPPEKTUBHLIM MNbINEYNOBUTENEM SABMAETCA SKPaHHLIM UHEPLMOHHBIN Mblneynosu-
TenMb, XapakTePM3YHOLLMINCA O4EHb HU3KUM NepenagoM AaBneHns.

B >xanto3niHbIX MHEPLIMOHHBIX annapartax OvMLaeMble rasbl NPOXOAAT Yepes xanko-
3UMHYIO PELLeTKY (COCTOSILLYIO U3 PAAOB KONey UM NnactuH), genas npu 3ToM peakue noso-
POTbl U pasfenssicb Ha ABa MOTOKA: MbiNb NPEUMYLLECTBEHHO COASPXKUTCS B MOTOKE, KOTO-
PbIi OTCAChIBAOT W HANPaBNsOT B LMKNOH. TaMm MOTOK nojsepraeTcs ounctke ot Gonee
MenKnx pakumi Nbinm, NOCne Yero ero CHosa CrMBalT C OCHOBHOWN YaCTbiO MOTOKA, KOTO-
pbIA NpoLuen Yepe3s pelueTky. CKOpOCTb rasa nepeg, >kanto3vnHoON peLLeTKon yCTaHaBnmBaroT
[OCTaTOYHO BbICOKOM (A0 15 M/C) B Lenax LOCTWKEHUS WHEPLMOHHOTO OTAENEHWS Mbinu.
OBbI4HO Xanto3uiHbIe MbINEYNOBUTENN UCNONL3YHOT ANS YNaBnUMBaHUA MbIMU C pasMepoMm
yactuy 6onee 20 MkM. OCHOBHBLIM HEAOCTATKOM 3TUX annapaToB SBMASETCS U3HOC NNacTuH B
XKaro3nHbIX PeLLeTKaxX Npy BbICOKOWM KOHLEHTPaUUn NbInn.

NHepuyoHHbIe MbINeynoBUTEeNM MOTyT OCHALLATh >Kano3nAHBIMA BbITSHKHEIMU OTBEP-
CTUAMW, B KOTOPbIX OMMLL@EMbIN ra3 NoCTynaeT B LUMPOKYHO MOMOCTb YCEYEHHOro KOHyca,
MMEHOLLIEro Mo BCEN MOBEPXHOCTU XarsesuaHsie Wenu. 3Tu annaparel aBnsiwtcs 6onee
CMNOXHbIMW, HO 1 Bonee 3pdEKTUBHLIMM MO CPABHEHMIO C OBObINHBIMU >KaMNO3UNHBIMU UHEP-
LMOHHBIMW annaparamu.

MoBbiweHne sdeKTMBHOCTU MbiNeynaenmMeaHs MOXeT ObiTb AOCTUrHYTO MOCpPea-
CTBOM MPUMEHEHNS SKEKLMK, MO3BONSIIOLLEN CO34aTh MOBbILLEHHYH CKOPOCTL rasa Ha y4acT-
Ke BBOAA LUYHTVPOBAHHOrO MOTOKA YEpe3 LMKMOH, UM C MOMOLLBH YCTaHOBKM AOMOMHM-
TenbHoro Nobyantens TAru.
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2.3.2.3 LleHTpOo6exHble NbineynoButenu

B npombilwneHHocT Havbonee LWMPOKO NPUMEHSIIOTCH LIMKNOHHbIE OCaaUTenn, B KO-
TOpPbIX YacTULbI MbINMU BLIAENAOTCA U3 ra30BOro MoToka Noj BO3AENCTBUEM LIEHTPOGEXHBIX
Cu1n, BO3HMKaIOLWMX BCMEACTBME BpaLLeHUs NoToKa B kopryce annapara. LiknoHsl nogpas-
LENSI0T Ha annaparbl CO CnMpanbHbIM, TaHreHUManbHbiM U BUHTOOBpasHbIM, a Takke oce-
BbIM (PO3€TOYHLIM) MOABOAOM ra3oB. Yalle BCEro UCMonb3yoT LUMNUHApUYEcKue (C yanu-
HEHHOW LIMIMHAPUYECKON YacTblo) U KOHWYECKUE (C YAMUHEHHOW KOHWYECKOW YacTbio) LMK-
TOHBI.

K 0CHOBHBIM AOCTOMHCTBAM LMKINOHHBIX OCaauTenen OTHOCAT:

- OTCYTCTBUE ABWXYLLMXCA YacTen B annapare,

- HapexXHocTb paboTtbl Npyu Temnepatypax rasos Ao 500 °C (ana pabotbl npu Gonee
BbICOKMX TEMMeparypax LMKMOHbI U3rOTaBnUBAIOT M3 CneumanbHbIX MaTtepuanos Unu Bbl-
NONHSAOT PYTEPOBKY),

- BO3MOXHOCTb YNaBnMBaHNa abpasvBHbIX Marepnanos Npu 3almTe BHYTPEHHUX MO-
BEPXHOCTEN LIMKIMOHOB CreumansHbIMM NOKPLITUSIMY,

- YNaenMBaHue Nbifiv B CYXOM BUAE;

- MPaKTUYECKN NOCTOSIHHOE rMAPAaBNMYECKOE CONPOTUBNEHNE annapara;

- acbdhekTmBHanA paboTa Npu BbICOKMX AABNEHUSAX ra3os,;

- MPOCTOTa U3roTOBMNEHUS,

- COXpaHeHWe BbICOKON opaKkLMOHHOM CTEMNEHWM OUUCTKM MPWU YBENMUYEHUN 3aMbINEHHO-
CTW ra3os.

K OCHOBHBIM HelOCTaTKaM LIMKMOHHBLIX OCaAMTENEN OTHOCHT:

- BbICOKOE rmapasnn4eckoe conpoTmereHmne, pasHoe 1250-1500 MNa;

- NNOX0€ ynaBnmBaHne YacTuL, pasMepoM <5 MKM;

- HEBO3MOXHOCTb WCMONBb30BaHNA ANA OYUCTKU Fa30oB OT BII&KHbLIX U CIMNaOLLMXCA
nbinen;

- HEBO3MOXXHOCTb MCNOMb30BaHWA NPY TEMMNEpPaTypPe rasoB HKE TOYKU POChI.

Mpy BonblMx pacxofax oYMLLaeMbIX ra3oB MPUMEHSIOT rPYNMOBYHO KOMMOHOBKY LinK-
JIOHOB, MOTOMY YTO YCTa@HOBKa OAHOMO BbICOKOMPOW3BOAUTENBHOMO LIMKIOHA, WMEoLLero
OonbLyO BbICOTY, MPUBOAMT K 3aTPyAHEHWSM MpU €ro pasmelleHvn. [pynna LuKnoHoB
cHabxaeTcs obmm ByHkepom gns coopa nbinu.

B cnyyae HeobxoAnMMOCTN YCTaHOBKM BOMbLUOro Yncna LIMKIOHOB ANS ONTUManbHOro
pacnpeAeneHns ra3os, yHOCa, OTBOAA YIOBIEHHON MblIN NCMOMb3YIOT 6aTapeiHbi LIMKMOoH

(MYNbTULMKIOH) — annapar, COCTaBMeHHbIN 13 6oNbLIOro YMcna napannensHo BKIOYEHHbIX
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LMKIIOHHBIX 3MTEMEHTOB, KOTOPbIE 3aKIOYEHbI B OMH KOPMNYyC C 06LWMM NOABOAOM U OTBOAOM
raso., a Tawkke c6opHbIi ByHkep. MynbTULIMKNOHBI MOTYT COCTOATb U3 HECKOMNBbKUX AECATKOB
W faxe COTeH napannenbHO BKITFOYEHHbIX ManorabapuTHbIX LMKNoHoB. HanpumMep, B oTeye-
CTBEHHbIX KOHCTPYKLMAX B O4HOM annapare HacuymtbiBaeTca A0 792 UMKINOHHbIX 3NEMEHTOB
npw pacxoge rasa a0 650 000 m3/y.

B 10 ke Bpems npu MCMONbL30BaHUN MYNbTULMKIOHOB HEOBXOAMMO YUMTLIBaTb, YTO
CTerneHb OYUCTKN ra3oB B HNUX HECKOMBbKO HWKE TOW, KOTOPYH MOXHO AOCTMYb B PaBHbIX NO
AnameTpy obblYHbIX LinknoHax. Mo oueHkam skcnepTos, NpuMepHo oguHakoebiM KN obna-
JaroT obblyHbIE LMKIOHbI BABOe Bonbluero guameTpa, YeM GartapeiHble. Kpome Toro, cre-
AYET NPUHUMAaTh BO BHUMaHME, YTo 60MbLUOE YMCHO LMKMOHHBIX 3NEMEHTOB, 00 beaNHEHHBbIX
obwmm ByHKepoM B OAHOW Cekumm BaTaperHoro LMknoHa, TpebyeT paBHOMEpPHOro pacnpe-
LEneHNs ounLLaeMbIixX ra3os; B Cliydae NpUMEHEHNS SNIEMEHTOR Maroro AuaMeTpa CooTBeT-
CTBEHHO yBENMYMBaETCs UX HEOOXO4MMOE YMCHO, a 3TO, B CBOKO 0Yepeb, NOBbLILLAET onac-
HOCTb HEpaBHOMEPHOro pacrnpefeneHnst ra3oB U BO3PaAcTaHUA BpeAHbIX MEPETOKOB rasoB
Mexay anemeHTamun Yepes obwuii GyHkep.

K LeHTpOBEXKHBIM MbINEYNOBATENSIM OTHOCSAT BUXPEBLIE MbINEYNOBUTENN, OCHOBHBIM
OTIMYMEM KOTOPbIX OT LIMKMOHOB SBMSIETCA HanM4yMe BCNOMOraTesibHOro 3aKpyquBatowero
rasoBoro noToka.

B BMXpPEBLIX MbINEYNOBUTENSX CONMOBOrO TUNA 3anblfieHHbIA ra3oBbI NOTOK 3aKpy4n-
BaeTCA NONaTtoyHbIM 3aBUXPUTENEM W ABWKETCS BBEpX, NOABEprascb Npu 3TOM BO3fent-
CTBUIO TPEX CTPYW BTOPMYHOIO rasa, BbITEKAKLWMX U3 TaHreHLManbHO PacnonoXeHHbIX co-
nen. MNog pencreueM LIEHTPOBEXHBIX CUN YacTuLbl oTOpackiBaloTCa K nepudepun, a oTTy-
Aa — B B030y)XAaeMblil CTPYsSIMU CNUpanbHbI NOTOK BTOPUYHOrO rasa, HanpasnsiloLmn UxX
BHU3, B KOMbLIEBOE MEXTPYOHOE NMPOCTPaHCTBO.

BTOpWYHbIA ras B xofe cnmpanbHoro o6TekaHns NoToka OYMLLAEMOro rasa nocTenex-
HO MOSTHOCTLIO MPOHUKAeT B Hero. KonbLeBoe NpOCTpaHCTBO BOKPYr BXOAHOro naTpytka
ocHallieHo noanopHoi wanboi, obecneumsatoweit 6e3803BpaTHbIA Cnyck Nbinn B ByHKep.
B kauecTBe BTOPUYHOIO rasa B BUXPEBbIX MbiNeynoBUTENSX MOXET ObiTb MCNONL30BaH CBe-
XU aTMOCEPHbIN BO3AlyX, YACTb OYULLIEHHOTO ra3a unm 3anbineHHbIe rassl.

C 5KOHOMMYECKO TOUKM 3peHuUs Hambonee LenecoobpasHbIM pelleHnem SBRSeTcs
UCMOSIb30BaHWE B KAYECTBE BTOPMYHOIO ra3a 3anbiNeHHbIX ra3os, NOCKOMbLKY NMpy 3TOM Mpo-
W3BOANUTENBHOCTL annapara nosbiwaeTtca Ha 40 % — 65 % 6e3 3aMeTHOro CHWXeHus cTe-
NEHN OYMCTKW. DKCNEPUMEHTANBHO YCTAHOBMNEHO, YTO ONTUMANbHBIA Pacxo BTOPUYHOIO ra-

3a gorvkeH coctaenatb 30 % — 35 % oT pacxoaa NepBUYHOIO rasa.
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[na noBbIWEHNS CTENEHM MbiNeynaBnBaHns BUXPEBbIE MblNeyNoBUTENN MOXHO KOM-
MOHOBAaTL B IPynrbl (3@ CHET yMEHbLUEHUS fuaMeTpa annapartos).

K OCHOBHBIM AOCTOMHCTBaM BMXPEBbIX MbINEYNOBUTENEN (MO CPaBHEHWIO C LMKIOHA-
MW) OTHOCSIT:

- ©onee BLICOKYO CTEMEHb YNaBMUBAHNS BbICOKOAVNCNIEPCHOW MbIK;

- OTCyTCTBUE abpasnBHOro M3HOCA BHYTPEHHNX NMOBEPXHOCTEN annapaTa,

- BO3MOXHOCTb OYMCTKM ras3os ¢ 6onee BbICOKOW TEMMEpaTypoun 3a CYET UCMONb30Ba-
HWS XONOAHOMO BTOPUYHOMO BO3AYXE;

- BO3MOXHOCTb PEryrnMpoBaH/sa NpoLiecca cenapauym nbifn 3a C4ET U3MEHEHWS KO-
YecTBa BTOPUYHOrO rasa.

K OCHOBHbIM HelOCTaTKaM BUXPEBbIX MbINEyNoBUTENEN OTHOCAT:

- HeoGX0ANMOCTE UCMONB30BAHWS AOMOSTHUTENBHOMO AYTLEBOrO YCTPOWCTBA;

- MOBbILLEHME (3@ CYET BTOPUYHOro rasa) obuiero obbema rasos, NPOXOASLLMX Yepes
annapar (B Cry4yae UCronb3oBaHUsi aTMOC(EPHOro BO3Ayxa);

- Bonee CnoXHyH aKcnnyaTauuto.

[vHamMuuyeckne nbineyrnoBUTENN NPeacTaBnsaoT cobo MexaHnam, COCTOALLMI U3 pa-
foyero koneca n Koxyxa (nbirenpueMHuka), rae MnblierasoBbil MOTOK NPUBOAUTCHA BO Bpa-
watensHoe asuxeHne pabounm konecom. Mpu 3ToM Noj AEUCTBUEM LIEHTPOOEXHON CUnbl
Mbllb BbIAENSETCA U3 OoYMLiaeMoro rasa. [MHamuyeckne nbineynosuTenn obecneymsaroT
BbICOKYHO CTEMEHb OYUCTKM OTXOASALLMX rasoB Npuv ynaenvMBaHWn Yactuy pasmepom >10 MkM.
M3 guHamuyecknx nbineynoeutenen Havbonbluee pacnpoCTpaHeHWe Monyymn AbIMOCOC-
MbINeyNoBUTENb, NPEeAHA3HAYEHHBIN ANS yNaBnMBaHna YacTu Nbinv CO CPeAHUM pa3Mepom
>15 MKM.

B Tabnuue 3 npuBeaeHbl CPaBHUTESNBHBLIE XapakTEPUCTMKA PaCCMOTPEHHbBIX CyXWX

MEXaHWNYECKNX NbINeynoBuTENEN.

Tabnuya 3 — CpaBHUTENbHbIE XaPAKTEPUCTUKUA CYXUX MEXAaHUYECKUX MblrieynoBUTenein

CreneHb nbine- .
MakcumanbHas M'mppaenuyeckoe | BepxHun npeaen
Tun neiNeynosu- ynasnuBaHus 4ya-
Npou3BOAUTENb- CONPOTUBMEHME, | TemnepaTypbl ra-
Tens CTUL PasnuyHbIX
HOCTb, M3y Ma 30B
pasmeposB, %
B 3aBucmumocTtun
OcagutenpHas
ot rabapuTHbix | 80-90 (50 mkm) 50-130 350-550
Kamepa
pasmepos
LivknoH 85 000 50-80 (10 mkm) 250-1500 350-550
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CreneHb nbine-
MakcumanbHas Mmapasnuueckoe | Bepxuui npeaen
Tuvn nbineynosu- ynasnuBaHua ya-
NpOoV3BOAUTENb- COMpOTUBIEHME, | Temnepatypbl ra-
Tens CTUL PasnuuHbIX
HOCTb, M3y Na 308
pasmepos, %
Buxpesoit nbine-
30 000 90 (2 MKkm) o 2000 o 250
ynosurenb
batapenHbin
170 000 90 (5 Mkm) 750-1500 350-550
LKIOH
NHepumnoHHbIn
127 000 90 (2 MKm) 750-1500 [o 400
nbineynosnTens
OuHamunyecknin
42 500 90 (2 MKkm) 750-1500 o 400
NbINeynoBnTesnb

2.3.3 OumncTka OTXOOsAILMX ra3oB OT aspo3ornen (Nbifiei U TYMaHOB) B MOKPbIX

nbineynoBuTensax

Mokpble MbINeynoBUTENN NCMOSb3YHOT ANS yAaneHns razoobpasHbix raroreHMa0B Bo-
aopoga (342, 316), anokemnaa cepbl (330), ammunaka (303), ceposopopoaa (333), neTyumx
OpraHMYeckux pacTBOpUTEnelr, a Takke ANS yAaneHus B3BEeLUeHHbIX BelecTB (2902) B
onpeaeneHHbIx Tnax ckpybbepos.

Mokpble MbiNeynoBUTeNn pasfensaoT Ha TpU rpynnbl. MHEPLMOHHBIE; (unbTpaLmoH-
Hble; anekTpuyeckme. B rpynny MHEPLIMOHHBLIX MOKPbIX MbINEYNoBUTENEN BXOAAT LMKIOHbI C
BOZSIHOW MIEHKON, poTaumoHHble, cKpybbepbl 1 yaapHbIie annaparbl.

K MOKpbIM (pMnbTPaUMOHHBLIM annaparam, npeiHasHa4YeHHbIM ANS OYNCTKM MbINEBbIX
BbIOPOCOB, OTHOCAT Pa3NuYHble NMEHHbIE MbINEYNOBUTENW (NEHHBbIE NbINEYNOBUTENN C nepe-
JINBHOW M NpPOBasfilbHOW PELUETKOW, CTPYWHO-MEHHbIE, YAAPHO-NEHHbIE, LNKNOHHO-NEHHbIe U
NeHHO-BMXPEBbIE annaparbl), a Takke bapboTaxHbie nbineynosuTenn 6e3 pewweTkn 1 ¢ no-
Jla4ei 3arnblneHHoro Bo3ayxa noj yTONMEHHYIO B BOAE PELUETKY.

Mokpble anekTpounbTPbl KnaccuduuMpyoT Tak e, Kak n cyxue. Ho Mokpble anek-
TPOUNLTPbI OTINMYAIOTCS OT CYXMX TOMBKO MPUMEHEHWEM BOAbI B BUAE CTEKAMOLLEW MNEHKN
Ha ocaguTernbHbIX 3MEKTpoAax; Npu OTAENEHNN XUAKON aucnepcHom daskl (Hanpumep, Ty-
MaHa) yroBreHHas XXUAKOCTb CTEKaeT Mo anekTpoaam 6e3 NnpuMeHeHNs BOAbI.

Bbibop ouMaroen XMaKocTn 3aBUCUT OT 3arpsa3HAIOLMX BELLEeCTB, Nognexalumx
yAaneHuo:

- ANsl yaaneHus OpraHUYecKkMx COeAVHEHWN, B3BeLUeHHbIX BelecTs (2902) un rasos

(Hanpumep, ranoreHnabl Bogopoaa (342, 316) n ammmak (303)) NPUMEHSIHOT BOAY; NPy 9TOM
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OCHOBHasi Liefb 3aK/ovaeTCcs B U3BIEYEHNM U NOBTOPHOM MCNOMb3OBAHUM 3TUX 3arpsi3HSLO-
LLMX BELLECTB;

- ANS YAANeHWs KUCHbIX COCTaBRsOWMX (ranoreHuabl Bogopoaa, avokeus cepbl (330),
cepoBogopog (333), deHonbl (1071), xnop (349) v Ap.) NPUMEHSIOT LLENOYHbIE PacTBOPbI
(HanpumMep, KayCTUYEeCKOM cofbl — ruppokcuaa Hatpus — u kapboHaTta Hatpus). Metop
06bIYHO MPVYMEHSOT Ha BTOPOW CTaAMU NPOMbLIBKM ANS YAANEHWA OCTaTOYHbIX ranoreHMaos
BOZlopoja nocne BoaHoW abcopbumy Ha NepBoW CTagun, a Takke Ans Aecynsdypusaumm
Buorasa;

- AN 06paboTKM AypPHOMaxXHYLLMX 3arps3HsoOLLMX BELLECTB MPUMEHSAIOT LWEenovHbIe
pacTBOpbl C OKUCNUTENAMKM, Hanpumep runoxnoputom Hatpusa (NaClO), amokenpom xnopa
(ClO2), o3oHom (O3) nnu nepekmckto Bogopoaa (H202);

- ANns nsenedeHns okemaos asota (301, 304) U3 KOHLEHTPUPOBAHHBLIX OTXOASALLMX ra-
30B MPUMEHSIOT OKUCISFOLLME pacTBOpS;

- AN yhaneHus, Hanpumep, anbAerMaoB MPUMEHSIOT PacTBOpbl rMapocynbduTa
HaTpus Brucynedur;

- ANSA yaaneHus ptytn (183) 13 oTxoasLero rasa npumeHsiioT pacteopbl Naz2Ss,

-4NA yhaneHus LWenoYHbIX KOMMOHEHTOB (Hanpumep, ammuaka (303), amuHOB 1©
CNOXHbIX 3PUPOB) MPUMEHSIFOT KMCIbIE PACTBOPbI;

- ans abcopbumm u msBneveHna ceposopopoaa (333) NPUMEHSsIIOT pacTBOpbl MOHO-
aTaHonamuHa u MaTaHonammHa,

- AN U3BMNEYEHUS NETKUX NETYYNX OPraHNYECKNX COEANHEHUNA MPUMEHSIOT OpraHnye-
CKW1E pacTBOPUTENMN C HU3KOW NETYYECTHIO.

OKoHoMUMYeckas LienecoobpasHOCTb NPUMEHEHNA MOKPLIX MblneynoBuTenen onpege-
NAETCA He TONbKO 3aga4YaMu rasoouUCTKU, HO U HEOBXOAUMOCTLIO OQHOBPEMEHHOrO OXra-
XAEHUSA N OCYLLKW (NN YBIR2XKHEHWS) rasos, ynaenuBaHa TymMaHoB 1 6pbisr, abcopbumm ra-
30BbIX NpuMecelt 1 ap. Mpy COBMECTHOM pPEeLLEHNM BOMPOCOB MbINEYNABNMBaHNA U XUMUYe-
CKOW OYMCTKM ra3oB BbIOOp opoLuatoLen xuakoctn (abcopbeHra) obycnosnmBaeTcs npouec-
com abcopbumn.

B 3aBMCMMOCTM OT MOBEPXHOCTU KOHTaKTa Mnn no cnocoby AencTBUS MOKpbIE Mbine-
yrnoBUTENW NOAPA3AENAOT Ha:

- Norible rasonpoMbIBaTenu (OpOCUTESBLHBIE YCTPOUCTBA; NPOMBIBHBIE Kamepbl; Nonble
hopcyHOoYHbIE ckpybbepbl);

- HacagouHble ckpyboeps;

- TapenbyaTble rasonpomMbiBateny (6apboTaxkHbIe 1 NeHHbIe annaparsl);

- ra3oMnpoMbIBaTENM C NOABWKHON HAcaaKow,
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- MOKpble annapaTb! yapHO-MHEPLMOHHOMO AeNCTBUSA (POTOKMOHbI);

- MOKpble annapartsl LLeHTPOOEXHOro AeNCTBUS;

- MeXaHW4eckne rasonpoMbiBaTenn (MexaHnmyeckne ckpybbepbl, AuHammnyeckue
cKkpyGbepbi);

- CKOPOCTHbIE rasonpomelBatenm (ckpyobepel BeHTYpu, aXeKkTopHbie ckpybbepbl).

B n3BecTHOM CTENEeHN K MOKPbIM MbINEeynoBUTENSAM MOXHO OTHECTU MOKPbIE 3MEKTPO-
PUNLTPLI, OpOLIaEMbIE BONIOKHUCTBIE (OUNbTPLI M annapaTbl KOHAEHCALMOHHOrO AeUCTBUS.

WHorga Mokpble MbifeynoBUTENN NOAPAa3sAenstoT no 3arpataM 3HEPrMM Ha HU3KOHa-
NnopHble, cpeaHEHaNopHbIE U BbICOKOHANOpHble. K H1M3KoHanopHbIM annapartamM (PopCcyHoY-
Hble ckpy6Oepbl, 6apboTepbl, MOKpble LeHTpobexHble annapaTbl W Ap.) OTHOCATCA Nbine-
YyrNOBUTENW,  TMAPaBMYECKOE  COMPOTMBMEHME  KOTOPbIX  He npesbiwaet 1500 [Ma.
K cpegHeHanopHbIM MOKPbIM MbINEyNoBUTENSM (gMHaMuYeckmne ckpybbepbl, rasonpoMbisa-
Tenn yaapHO-UHEPLMOHHOTO AENCTBUSA, BKEKTOPHbIE Ckpybbepbl) OTHOCATCA MbineynoBuTe-
N1, rmapaBnMyeckoe COMPOTUBMNEHME KOTOPbLIX BapbupyeTca B npegenax oT 1500 po
3000 Ma. Npynna BbICOKOHAMOPHLIX ra3onpoMblBaTeNen ¢ MMApaBnM4YeCKUM COMPOTUBNEHU-
em Gonblue 3000 lMa BkntovaeT B OCHOBHOM ckpy66epbl BeHTypu 1 feanHTerpartope..

Bribop ckpybbepa 3aBUCUT OT CreayroLmx ¢akTopos:

- TpeboBaHns K ahPEeKTMBHOCTH PaboThi;

- 9HepronoTpebnerue;

- peareHTbI;

- CBOWCTBa NOTOKa OTXOAALLMX ra3oB.

OB6bMHO ckpyBOepbl 3KCMNyaTUpYOT C XONOAUNbHUKAMU NpeaBapuUTEenbHOro oxna-
XAEHWS (HanpyMep, Kamepamu PacribIIEHVS U FacuUTENsMN) B LENSAX NOHWKEHUS Temnepa-
TYpbl rasa Ha BXOLE U OLHOBPEMEHHOIO HaChILLEHNS ra30BOro NOTOKAa, YTO NO3BONSET U3be-
XKaTb COKpaLLEHMsI CKOPOCTU MOFMOLLEHNS U UCNapeHns pacTeoputens. TakMe AONOnHUTENb-
Hble ycTporicTBa obecnedmBaroT Marnble nepenagbl AaBneHus.

OCHOBHbIMW LOCTOMHCTBAMWN MOKPLIX MbINeyNoOBUTENEN SBNSOTCS:

- CpaBHUTENbHO HebonbLUasi CTOMMOCTL (63 yyeTa LUNaMoBOro XO3sMCTBa);

- Gonee Bbicokasa 3PPEKTUBHOCTb YaBMMBaAHUS YacTUL, MO CPABHEHUIO C CYXUMK Me-
XaHWYECKMMW MbINIEYNOBUTENAMM;

- BO3MOXHOCTb MPUMEHEHUS AN OYMCTKU rasoB OT YacTul pasmepom 4o 0,1 MKM;

- BO3MOXHOCTb UCMOMb30BaHUs B kadecTse abcopOepoB, ANS OXMEKAEHVS U yBRax-

HEeHUs (KOHAULMOHNPOBaHMWSI) ra3oB B Ka4ecTBe TENNOOOMEHHNKOB CMELLEHUS.
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OCHOBHbIMW HE[OCTATKAMW MOKPbIX MbINeyNOBUTENEN ABMNSIOTCS:

- BO3MOXXHOCTb 3abvBaHWA ra3oxofoB U 060pyLoBaHNS MbINbO (MPV OXM&XAEHUN ra-
308B);

- MOTEPU XKNAKOCTU BCreacTame 6pbisroyHoca;

- HEOBXOAUMOCTb  @HTUKOPPO3MOHHON 3awuTbl obopyaoBaHua npu  GunbTpauum

arpeccuBHbIX ra3oB 1 CMECEN.
2.3.3.1 Monble rasonpomMmbiBaTenu

B nonbIx rasonpomMbiBaTensax ra3onbIeBON MOTOK MPOMycKatoT Yepes 3aBecy pacribl-
NAEMOWN XUAKOCTN: YacTuLbl MbINW 3axBaTbIBAOTCA KarnmnsMu NPOMbIBHOW XUAKOCTU U oca-
XAaloTcA B MpOMbIBaTene, a OYWLEHHbIe rasbl ypanstotcs ua annapara. CameiMm pacnpo-
CTPaHeHHbIM annapatom 3TOro BMAa SBNSAETCH MONbIA (POPCYHOUHBIN CKPyOOep, KOTOpbIA
UCMONb3yeTCA Kak ANA OYUCTKM rasoB OT JOCTATOYHO KPYMHbIX YacTul Mbinw, Tak U Ans
OXNaXKAEHMA ra3os, BbIMOSHAS B PA3NMYHbIX CUCTEMaXx MNblneynaBnMBaHUA porb annapara,

obecneuvBaroLLEro NOAroTOBKY (KOHAULIMOHNPOBaHWE) ra3os.
2.3.3.2 HacapouHble rasonpoMbiBaTenu

HacapouyHble rasonpomMbiBaTeny NpeacTaBnsatoT COBOM KOMOHHbI, 3anonHeHHbIe Tena-
MW pasnuyHori popMbl. 3TW annaparsbl XenaTenbHO NPUMEHATb TOMBKO NPU ynasnvMBaHWn
XOPOLLO CMa4YMBaEeMOi MbiNU U B TEX CryYasix, Koraa npouecchl ynaBnmnBaHua Nbinyu conpo-
BOXAAKOTCA OXNnaxaeHeM rasos unun abcopdumen. Mpy ynaenuBaHWmi Noxo cMadvBaemomn
NbIAM (HO HE CKNOHHOW K 0Opa30BaHWIO TBEPAbIX OTMOXEHWIN) MOryT UCMOSb30BaTLCA anna-
paTtbl C perynsipHOM M paspexeHHonW Hacaakoh. LLUMpoKO NpUMEHSIHTCA NPOTUBOTOYHbIE

Hacago4Hble ckpybbepsbl.
2.3.3.3 Tapenbuartble ra3onpoMbiBaTenu

MpuHUMN AercTBUSA 3TUX annapaToB (4acTo HasbliBaeMblX MeHHbIMM annaparamu) oc-
HOBaH Ha B3aVMOAEWCTBMM rA30B C >XWAKOCTLIO Ha Tapenkax pPasnMYHOW KOHCTPYKLMW.
Mo Mepe MOoBbLILEHNSA CKOPOCTU ra3oB B3aUMOAEWCTBUE rasoBOro M XWUAKOCTHOMO NOTOKOB
npotekaeT Gonee WHTEHCUBHO, COMPOBOXAAasCh 0BpasoBaHWEM BLICOKOTYPOYNN3OBaHHON
neHbl, B KOTOPOW MPOUCXOAUT HENPEPLIBHOE paspyLleHue, cnuaHne n obpasoBaHne HoBbIX
Mny3bIpbkoB. B MPOMBILNEHHOCTN WUCNONb3YIOT Tapesbyarble (NEHHbIE) rasonpoMbIBaTENN
pasnnUyYHbIX KOHCTPYKLUMIA: annapart ¢ NpoBarnbHbIMU Tapenkamu, annapar ¢ nepesmeHbIMM

TapenkamMmu.
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LLinpokoe pacnpocTpaHeHne Nony4niv Tapenbyarbie rasonpombiBaTeny C NoABYKHOM
Hacaakol, NpeAcTaBnsloLen coBol Wapbl U3 NONMUMEPHBLIX MaTepuanos, CTekna unvM nopu-
CTOW pPe3snHbl; NPU 3TOM MNJIOTHOCTL LLAPOB HAaCafKu He AOIDKHA NPeBbIWaTh NNOTHOCTU XUA-
KocTW. B kauecTBe Hacafkn MOryT Takke UCMOoNbL30BaTLCA KonbLa, ceana u . 4.

B coctaB ckpyG6epoB C MOABWKHBIM CNOEM BXOAST 30HbI C MOABWXKHOW 3arpy3komn
(06bIMHO MONMMMEPHbBIE LIapUKN C HU3KOW MIOTHOCTLIO). O60noYka eMKOCTU COAEPKUT Onop-
Hble CEeTKW, Ha KOTOPbIX pasMeLLeHbl MOABWKHAA 3arpyska, BryCkHbIE M BbiMyCKHbIE OTBEp-
cTUst Ana ckpybOGepHON XMAKOCTU U TyMmaHoynosuTenb. Ckpy66epbl C MOABVPKHBIM CNOEM
NPUMEHSIIOT AN yaaneHus auokenaa cepbl (330), pTopuaoe n 3anaxos, a Takke gna obpa-
60OTKM OTXOAALUMX rasoB, CoOAePXaLMX MbiMb, CKMOHHYIO K 06pa30BaHMIO KOMKOB (YeLuyek).
91n ckpy6bepbl cnabo nofBepPXKEHbI 3aCOPEHUIO, NMOCKONBKY LLAPUKN HAXOAATCA B NOCTOSH-
HOM COCTOSIHAWN NEPEMELLMBAHNSA U NCEBAOOKIDKEHWS.

Onsa obecneyeHuss crabunbHOCTU paboThbl B LUMPOKOM AMana3oHe CKOPOCTEN rasa,
ynyuLlWeHns pacnpefeneHus XXMaKocTU U YMeHbLUEHUS yHoca BpbI3r MCMONb3yTCA annapa-
Tbl ABYX TUNOB ((POPCYHOUHBIA N KEKLMOHHBIN) C MOABWKHON LLIAPOBOW HAacagkon KOHUYe-

ckol cbopmel.
2.3.3.4 M'asonpombiBaTenn yaapHO-UHEPLMOHHOIO AEUCTBUA

Camasi npoctasi KOHCTPYKUMS ra3onpoMblBaTens yAapHO-UHEPLMOHHOMO AENCTBUS
npeacraenseTr coO0oN BEpPTUKAmNbHYIO KOMOHHY, B HWWKHEW 4acTu KOTOPOW HaxoAWUTCA Cnown
XuakocTu. [ns yaaneHuss ynnoTHEHHOrO ocafka Co AHa MPUMEHSIKOT CMbIBHbIE COMna; BO
BpemMA nepnogmn4eckoro oTeoja wnama nognuTtka BoAbl NPOU3BOAUTCA TONBKO ANA KOMNEeH-
cauum ee NoTepb 3a cyeT mcrnapeHus. MosTomy 8TW annaparthl XenaTenbHO NPUMEHSTL A4NA
OUNCTKM XONOLHbIX UM NPesBapUTENbHO OXNaXKLEHHbIX ra3os.

B ckpy66epe [oinsa rasoBblii NOTOK MOCTYNaeT Yepes TPyObl, B HUKHEN YacTh KOTO-
PbIX YCTAHOBMEHbI KOHYChI, YBENNYMBAIOLME CKOPOCTb ra3oB B CBOOOLHOM CeYeHUn TpyObi.

TvNnYHBIM NPUMEPOM ra3onpoMbIBaTENEN YAapHO-MHEPLIMOHHOIO AENCTBUS ABNSETCA
POTOKNOH TUMNa N, raoe ycraHoBneHbl OAMH U HEeCKOIbKO M3O0rHyTbIX LWeneBbiX KaHanos.,
HMWKHAA 4acCTb KOTOPbLIX 3aTonneHa XXUAKOCTbHO. [asoBbIN NOTOK, yAapAACb O NOBEPXHOCTb
XKNOKOCTKN, 3axBaTblBaeT 4YacTb XWOKOCTU W 3acTaBndeT ee AaBuratbCA BAOINb HWKHEN
HanpasnawoLwen kaHana. locne aToro XuAKOCTL 0TOPACLIBAETCS K BEPXHEN HamnpaBnsitoLLen,
a npw BbIXOAE M3 LENV NagaeT B BUAE CMMOLUHOM BOASHOW 3aBeckl. [Ans npeoTepalleHns
yHOca Kanenb rasbl MOCRe KaHana NPOXOAAT 4Yepe3 CUCTEMY KanneoTOOWMHbIX YCTPOWUCTB.

CkopocTb rasoe B kaHane 06bl4YHO He npeBbiaeT 15 m/c.
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2.3.3.5 Ckpy66epHbIe rasonpomMbiBaTesniv LLEHTPOOGEXKHOro AeNCTBUA

CkpyG6epHble rasonpombiBaTeny LIEHTPODEXHOrO AEMCTBUS MoApasaenaloT Ha Asa
BuAaa:

- ra30MpoMbIBaTENM, B KOTOPLIX 3aKpyuuBaTenemM ChyXWUT LIEHTpanbHoe nonacTtHoe
YCTPOWCTBO;

- ra3onpoMbIBaTeNy, B KOTOPbIX BpallaTensHoe ABWXKEHWE MblnerasoBoMy MOTOKY
NPVAAEeTCsa 3a CUET TaHreHUMansHOro noasoga noToka.

LLinpokoe pacnpocTpaHeHne nonyunnm LeHTpobexHble ckpyBbepel ¢ TaHreHumans-
HbIM MOABOAOM rasomnbIIEBOro NOTOKA U NIIEHOYHBIM OPOLLEHMEM, CO3AaBaeMbiM (hopcyHKa-
M.

Tvnu4HeIM NpUMepoM ckpyBGepHbIX ra3onpoMbiBaTenen LIEHTPOGEKHOro AENCTBUA
ABMSETCS UMKIOH C BOASIHOW MMEHKOW, NpeAHa3Ha4YeHHbIA ANS OYUCTKA 3anbINEHHOrO BEH-

TUNALMOHHOIO BO3Ayxa OT MoBbIX BUAOB HELEMEHTUPYIOLLENCS MbIMK.
2.3.3.6 Ckpyb6epbl BeHtypu

CkpyG6epbl ¢ Tpybamu BeHTypn npeactaenatoT cobont BbICOKO3EKTUBHBIE YCTPOU-
cTBa AN yAaneHus TBepabIX YacTuy pasMepoM < 1 MkM. Takke MX MOXHO UCMONb3oBaTb
L4NA yaaneHsi MUKPONpUMECEn rasoB, 0COOEHHO PeaKTUBHBIX CyCrEH3UN.

OcHOBHOW KOHCTPYKTUBHOW 0coBeHHOCTLI0 ckpyB6epoB BeHTypu ABnseTca Hanudme
TPYObI-pacnbINUTENs, OCHALLEHHOW (hOPCYHKaMWU AN NoAaun XUAKOCTW, B KOTOPYH MOCTY-
naeT 3arpa3HeHHbIN ra3. CeyeHne KoHyca CyxKaeTcs, 3acTaBnss CMECh rasa W XXWLKOCTU fBu-
ratecs BbicTpee — BoO3HUKaeT addpekT TypOyneHTHoCcTU. TypOyneHTHOCTb APOBUT NOTOK Ha
MenbYalLlne Kanernbkuy, Ha MOBEPXHOCTU KOTOPbIX OceaatoT YacTuLpl. Mo Mepe nocTynneHus
MOTOKa B PacLUMPSIOLLYIOCS YacTb annaparta ero CKOpPOoCTb CHWKaeTCsl, TypOyneHTHOCTb na-
paet. XXuakocte cobupaeTcs B KPyMHbIE Kanniu 1 ocefaeT Ha AHO Noj AeWCTBUEM CUIbl TS-
KECTW, @ OYULLEHHbIM a3 CHOBa noAaeTcs B atMocdepy.

Ckpy66epbl BeHTypy MoryT paboTaTbk Co CTeneHbo OYMCTKM 96 % — 98 % Ha Nbinsx
CO CPEAHUM pasMepoM Yactul 1-2 MKM W1 yraBnuMBaTh BbICOKOAUCNEPCHLIE YacTuLbl Mbin
(BNOTb A0 CyBMMKPOHHBLIX pasMepoB) B LUMPOKOM AManas3oHe HadanbHOW KOHLEHTpauum
nbiMu B rase — ot 0,05 no 100 m3.

Ecnn B nNoTOKE OTXOAALWMX ra3oB CoAepKaTcs TBepAble YacTuubl U rasbl, nognexa-
Wwne ypaneHuo, To ckpybbep BeHTypym MOXHO Mcnonb3oBaTb kak YCTPOWCTBO MpenBapu-
TENbHOW OYMCTKM, B KOTOPOM yAansoTCs TBEpAble YacTuLpbl B LeNsx NpeaoTBpalleHns 3a-

COpeHMsi nocrneaytoLero o4ncTHoro o6opyaoBaHus, HanpuMep HacafouHoro ckpyGoepa.
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B nocnegHve roabl 4OCTaTOMHO LUMPOKO Hadanu NMpUMeHsTb NNeHOYHOe OpoLUeHue,
npy KOTOPOM MofiaBaeMasi Bo4a HENPEpPbLIBHO CTEKAET MO CTeHKaM KOHMy3opa, obpa3sys Bo3-
OBHOBNSAOLLYIOCA NNeHKy. [pobrneHne nneHkn Ha Kaniv NPONCXOAUT 3a CHET SHEPrun BbICO-
KOCKOPOCTHOro noToka rasa. OCHOBHbIM JOCTOMHCTBOM MMIEHOYHOrO OPOLLEHNA ABNAETCA OT-
CYTCTBME MESKMX OTBEPCTUN, CKITOHHBIX K 3APaCTaHUIO U 38COPeHUIo, a Takke BO3MOXHOCTb
noAayv Ha OpOoLLEHME BOAbI MOHWKEHHOIO Ka4ecTsa, YTO OYEHb BEXKHO B YCroBUSX 06opoT-
HOro BOAOCHaGXEHNS ra3o0HMCTOK.

BbicokoHanopHble TpyObl BeHTypu npegHasHayeHbl Ana pacnbinvMBaHus ra3oB ¢ TeM-
nepatypoit fo 400 °C u koHueHTpauuen nbimn 30 r/M3; AOMyCTUMOE COAepKaHue B3BeCH B
obBopoTtHon Boge — 0,5 r/n.

B HacTosilee BpeMs Ha MPeanpuUATUSX UCMONb3YIOT ABE OCHOBHbIE Moaudukauum
cKkpyGbepos BeHTypu: nepsas paccuMTaHa Ha nponssognTensHoOCTs oT 2000 go 50 000 M3y
W BKIIOYaET YeTbipe TUNopasMepa, BTopas paccyuTaHa Ha Npou3BOAWUTENBHOCTL MO rasam
o1 50 000 no 500 000 m/u.

OcoBeHHOCTN KOMMOHOBOYHLIX PELUEHWUN, TEXHOMOTMYECKUX W SKCMnyaTauuoHHbIX
TpeboBaHn ycTaHoBOK ¢ TpyGamu BeHTypu oBycnaenmBaloT NpUMEHEHWE pasnnyHbIX Kan-
neynosuTenew, Bel6op KOHCTPYKLIMN KOTOPLIX 3aBUCUT NPEUMYLLECTBEHHO OT pa3vepa ynas-
NMBaEeMbIX Kanernke: Yem BbILLE CKOPOCTb ra3a B rOprioBUHE, TEM WUHTEHCUBHEE OCYLLIECTBIS-
eTca npouecc ApobneHnsa u TeM MeHbLLE pa3Mep BbIHOCUMbIX U3 TpyObl BeHTYpu kanens.

B ka4ecTBe kanneynosuTenen B ckpybbepe BeHTypu MOXHO NPUMEHSATL Cenaparopsbl
pasnuuHbIX KOHCTPYKUMA. Hamnbonbliee pacnpocTpaHeHne MonyYvnu LMKIOHBI, KOFeHHble
cenapartopbl, pasgenuTenbHble €MKOCTW, Cernapartopbl C 3aKpyYMBaOWMMKU 3IEMEHTaMM.
3HauMTENBHO pexe B KaYECTBE KarnneynoBuTernen UCnosb3yTCs NeHHbIE annaparbl, Nosble
1 HacaAou4HbIE CKpYyOOepbI, aNeKTPOPUNLTPbI.

Mpy 6oNbLIOM YAENEHOM PacxOAe OpOLLALLEN XUAKOCTY, a Takke B Crydae O4MCTKN
B ckpybbepax BeHTypu nepemeHHbIX 06 beMOB rasoB NPUMEHSIOT ABYXCTyMNeHYaTyo cenapa-
umto Bnaru. Ha nepeon cTyneHu ansa ynaenmBaHUsi OCHOBHOMO KONMYECTBA XUAKOCTM OObIMHO
UCMONb3YIOT pasfenuTenbHbie eMKOCTU U KOMEHHbIE cenapartopbl, HA BTOPOW — LIMKIMOHHbIE
cenaparopbl ANA AOYNaBMUBaHUS KanenbHoW Bnark. 310 NO3BOMSAET AOCTUYb BbICOKOW CTe-
NEeHW yNaBnMBaHWA Kanesb U OCEBLUMX HA HUX YacTuL, Nbinv BO BCEM AManasoHe N3MeHeHNs

npon3BOAUTENBHOCTU MO rasy.
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2.3.4 dU3nKo-XxmuMmmuyeckme MeToabl OUUCTKMN OTXOASALUX Fra3oB

B 3aBucmocTn OT xapaktepa npoTekaHus OU3NKO-XMMNHECKNE METOAbl OYUCTKN OT-
XOASALLUMX ra3oB NoAPa3aensoT Ha CneayroLLmMe OCHOBHbIE FPynMbl:

- NPOMbIBKa BbIOPOCOB pacTBOpUTENAMN nNpumeceit (abcopbuus);

- NPOMbIBKa BbIOPOCOB pacTBOPaMWU PEareHTOB, CBA3bIBAIOLLMX MPUMECU XUMUYECKM
(xemocopbums);

- nornoweHre rasoobpasHbix MPUMEcer TBEPAbIMU aKTWBHbIMK BellecTBamMu (ag-
copbums);

- TEPMUYECKas HeUTpanu3aLms OTXOASALLMX rasos;

- KaTanuMTU4eckoe OKUCIEHNE;

- MOHM3aUWs;

- POTOOKMCIEHWE/OKNCTIEHNE B YNbTPaAKUONIETOBOM CBETE.
2.3.4.1 A6copbuun

MeTop abcopbuum OCHOBLIBAETCS Ha pasferneHny raso-Bo3ayLLIHON CMEeCU Ha CoCcTaB-
Hble YacTu NoCcpefCTBOM MOrNOLWEHUS OJHOrO UMW HECKONbKMX rasoBbIX KOMMOHEHTOB (ab-
copBaToB) 3TOM CMECH Xuakum nornotutenem (abcopbeHTom) ¢ obpasoBaHnem pacteopa.

[ns yaanenns s BeibpocoB ammmaka (303), xnopuctoro/dpTopuctoro eogopoaa (316,
342) uenecoobpasHo NPUMEHATb B KAYeCTBe MOrnoOTUTENbHOW XMAKOCTM BOAY, NOTOMY YTO
WX pacTBOPMMOCTb B BOAE COCTaBMNAET COTHW rpamMmoB Ha 1 kr BoAabl. MNpu nornowieHun 3
rasoB guokcuga cepsl (330) unu xnopa pacxop, Bogbl yaet 6onee sHauMTENBHBIM, NMOTOMY
YTO WX PacTBOPUMOCTb COCTaBIAET TONLKO COTbIE AONM rpaMma Ha 1 kr BoAbl. B HekoTopbix
0COBbIX Crydasx BMECTO BOAbl MPUMMEHSIIOT BOAHbIE PaCTBOPbI CEPHUCTOW KUCNOTbI (ANs
yNaBnnBaHns BOASHbIX NapoB), BA3KME Macna (ANA ynaeBnvMBaHUa apomaTtuyecKkmx Yrieso-
LOPOAOB M3 KOKCOBOrO rasa) u ap.

KoHTaKT rasoBOro motoka C XWAKMM pacTBOPUTENeM npou3soauTcs nnbo npornycka-
HWEM rasa yepes Hacaf04HyIo KOMNOHHY, NGO pacnbineHneM Xunakoctuy, nnbo Gapbotaxem
rasa yepes crioil abcopbupyroLLent KuakocTu. B 3aBucmocTn oT criocoba koHTakTa «ras —
XUAKOCTb» PasnunyatoT:

- HacagouHble HallHM — opCyHOUHbIE U LieHTpobexHsIe ckpybGepsb;

- ckpy66epbI BeHTypu;

- 6apboTaxHO-NeHHbIe ckpybbepbI;

- TapenbyaTtble n apyrme ckpybbepbi.
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LLinpokoe pacnpocTpaHeHne nonyumnu GawHn ¢ KonnadkoBbIMK Tapenkamu. MHorpa
BMECTO KOMNAYKOBbIX TAPENOK MPUMEHSAOT NepdopupoBaHHble MNacTuHbl ¢ BoNbLIMM KOMK-
YEeCTBOM MEIKUX OTBEPCTUN (ANamMEeTPOM MPUMEPHO B MM), KOTOPbIE CO3A4aK0T MNy3blpbKX rasa
oanHakoBoKr hopMbl 1 pasMepa; 6onee Menkne oTBEPCTUS 3aTPYLHSAIT CTeKaHe NPOMbIB-
HOW XMNAKOCTH, 0COBEHHO NMpW 3HAYUTENBHOM pacxoje rasa.

MpumeHeHne abcopbUMOHHBIX METOAOB OObIYHO CBSI3aHO C MCMONb30OBaHNEM CXEM,
BKITFOYaOWMX yanbl abcopbumm n gecopbumn. decopbunto TapensyaTtoro abcopbepa pac-
TBOPEHHOTO rasa (M1 pereHepauuo pacTBopuTens) nNpoBoasT MBo cHwkeHnem obLiero
AaBneHus (Unu napumarnsHoro faeneHus) NpuMeck, oo NoBbILLEHUEM TeMnepaTypsl, 6o
NCMosb30BaHNEM ABYX MPUEMOB OLHOBPEMEHHO.

JocTomHCTBOM aBCcopBLMOHHBIX METOAOB SBMSIETCH 3KOHOMUYHOCTE OYMCTKU BonbLUO-
rO KONMYECTBA ra3oB M OCYLLECTBIEHNE HEMPEPLIBHbIX TEXHOOMMYECKMX MPOLIECCOB.

B npouecce akcnnyatauum abcopBbuUMOHHBIX annapaTtoB CrneayeT npeaycmarpusaTh
co3fjaHne cuUcTeM pereHepauum oTpaboTaBLumMx aGcopBGeHTOB, NMOCKONBKY METOL COMPOBOX-
paetcsa obpasoBaHnem GOIbLUOro KONM4YecTBa OTXOLOB (CMECh Mbinu, pacTBOPUTENsA U Npo-
AyKTOB nornoweHuns). Takum oBpa3oM, BO3HMKalT npobnemsl pereHepauuy, obesxvprsa-
HWSI, TPaHCMOPTUPOBaHMA U yTUNM3auMm obpasyrollerocs Lwnama, Yto, B CBOK ouvepeab,

NMPUBOAMT K YAOPOXKEHMIO M OCMOXHEHWIO 3KCTMyaTaumu.
2.3.4.2 Xemocop6uusa

MeTtog xemocop6bummn 6asmpyeTcs Ha NOrMNoLWEHN rasoB 1 NAPOB TBEPALIMA U XUA-
KMMW nornoTutenamm ¢ obpasoBaHMeM cnaboneTyumx XMMUYECKUX COeAVHEHNIA Ha NOBEPX-
HOCTU UNK B pacTeope.

[na peanusaumm xemocopBumm UCMonb3YHT HacaaoqHble 6awHn, neHHblie n 6apbo-
TaxHble ckpybGepbl, pacnbiMTensHble annapatbl Tuna Tpy6 BeHTypu n annaparbl ¢ pas-
JINYHBIMU MEXaHUYECKMUN pacnbinMTensMn. TakKe LUIMPOKO MCNONb3yT annapartbl C Mo-
JB/DKHOW HacafKom, [OCTOMHCTBOM KOTOPbIX SIBMAETCS BbICOKan 3@MEKTUBHOCTL pasaerne-
HUS NMPY YMEPEHHOM MAPAaBNMYECKOM CONPOTMBIEHWN, @ Takke Gonbluas NponyckHas crno-
COBHOCTL No raasy.

MNpumeHsieMble AN ounCTKM BbIGpPOCOB MeToAbl abcopbummn 1 xemocopbumn Knaccu-
PULMPYIOT KaK «MOKPbIE».

OCHOBHbIM HEAOCTaTKOM 3TUX METOA0B SIBIISIETCA 3HAYUTENBHOE CHUXKEHVEe Temnepa-
TYpPbl Fa30B NMOCNe OCYLUECTBNEHNA OYUCTKWU, YTO B KOHEYHOM WUTOre MPUBOAUT K CHVDKEHUIO

3¢hpeKTMBHOCTM paccemBaHnsa OCTaTOYHbIX ra3oB B atMocdepe (A9 3TUX Liene MOXeT Uc-
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Nnonb30BaTbCA AOMNOSTHUTENBHBIN noaorpes OTxo4ANX Fa3OB). Tarke cneayeTr ydutbiBaTh,

yTo 06opyzOBaHME rPOMO3AKO U TpebyeT co3gaHUs CUCTEMbI XUAKOCTHONO OPOLLEHUS.
2.3.4.3 Apcopbuusn

MeTton agcopbuumn GasnpyeTcs Ha MCMONb30BaHUM (PUNYECKUX CBOMCTB HEKOTOPLIX
TBEPAbIX TEN C YNbTPAMUKPOCKONUHYECKON CTPYKTYPOM CENEKTUBHO W3BNEeKaTb M3 ra3oBow
CMECH OTAENbHbIE KOMMOHEHTLI U KOHLIEHTPUPOBATL NX Ha CBOEW NoBepxHOCTU. B nopucTbix
Tenax C KanummnsipHOW CTPYKTYPOW NMOBEPXHOCTHOE NOrNOLLEHWE AOMOSHAETCA KanunnspHOn
KOHAEHCaLUNEN.

OcCHOBHbIMM HanpaBneHNsIMU UCMoSb30BaHUA agcopbumm ABnsAOTCS:

- U3BIIEYEHNE NETYUMX OPraHWYEeCKMX COeAUHEeHWIM ANS UX NMOBTOPHOrO WCMOMb3oBa-
HUS UMW LUMPKYNSILUMA B 3aMKHYTOM LIMKIE; Talkoke MOXET MCMOoNb30BaThCsl B KAYeCcTBe aBTo-
HOMHOW CUCTEMBI, B KQUEeCTBE CTaANM KOHLIEHTPUPOBaHWNS AN NOBbILWEHUsT 3(EKTUBHOCT
nocrneayrLLEro N3BneYeHUsl, HaNnPMMep, ¢ NOMOoLLBI MeMOpaHHOW cenapauum unn ans o6-
paboTku BbIBPOCOB CUCTEM ra3004NCTKM;

- ouncTKa OT 3arpsasHalowmx sewects, Hanpumep JIOC, H2S, 3anaxos, Mukponpume-
CeW rasoB, KOTOpPble He MOryT ObITb MCNONbL30BaHbI A1 LMPKYNALMU B 3aMKHYTOM LMKNE uUnm
Kakvm-nnbo MHbIM 06pasoMm; Takke MOXET OCYLECTBNATLCA C UCMOSIb30BaHUEM B KavecTse
agcopbeHTa rpaHynMpOBaHHOIO akTUBMPOBAHHOIMO YA, KOTOPLIA He pereHepupyeTcsi, a
NOABEPraeTCs CRUMaHMIO.

B ka4yecTBe NMPOMBILLNEHHBIX afCOPOEHTOB B OCHOBHOM WCHMOSIb3YHOTCH CMELLaHHO-
nopucTble MaTepuarbl C BblCOKOPa3BUTOA BHYTPEHHEN MOBEPXHOCTLIO, UMELLMEe WCKYC-
CTBEHHOE UNW NPUPOLHOE MPOUCXOXKAEHNE, B COOTBETCTBUM C pa3mepoM nop, npeobnaaa-
IOLLUM B UX CTPYKTYpe, afcopbeHTbl NoAPa3fensitoT Ha MUKPO-, MEPEXOAHO- U MaKpPONOpU-
ctble. Hanbonee LUMPoKo NPUMEHSAOTCS crneayoLwmne Buabl agcopOeHTOoB:

- rPaHyNIMPOBaHHbIA aKTUBUPOBaHHBIA Yrofb (aACOpPOeHT C LUMPOKUM AMana3oHOM
3 PEKTUBHOCTM KaK AN NOMSPHbIX, TaK N HEMOMAPHBIX COEAUHEHNIA), KOTOPbIA MOXET ObITb
NponuTaH, HaNPMUMEpP, OKUCIMTENAMK (NePMaHraHaToOM Kanvs v COeANHEHNSIMMN Cepbl) ANa
YNyYLIEHWS YAEPXKaHUS TSXKENbIX METanmnoB; MOXHO UCMONb30BaTh B COMETaHWU C nonnmMe-
pamu;

- LLeonuTLI, CBOWCTBa KOTOPLIX 3aBUCAT OT UX MPOW3BOACTBA, CryKalyue MnpoCTbiMU
MOIEKYNAPHLIMU CUTamm, n3brpaTensHbIMY MOHOOBMEHHUKaMU N TMAPOGOBHBIMU afcop-
Bepamu NeTy4mx OPraHNYecKUX COEANHEHNIN; MOXHO MCMONBL30BaTh B COMETaHUM C NonMMe-

pamu;
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- MaKpOMopUCTble NOMMMEPHbBIE YaCTULbI, KOTOPbIE UCMONb3YIOTCA B BUAE rpaHyn unu
LapukoB, He obnagas BbICOKOW M3OUPAaTEnNbHOCTLIO B OTHOLLEHWUW NETYYUX OpraHnYecKkux
coeIUHEHUI;

- cunuKarens;

- HATPUN-CUNNKATbLI ANMKOMUHMS.

K ocHOBHbIM BMAaM agcopBbLMOHHBIX CUCTEM OTHOCAT:

- aacopbumio ¢ HeNOABWKHBIM CIIOEM,;

- apcopbumio ¢ NCEBAOOKPKEHHLIM CINOEM;

- HenpepbIBHYHO aacopbumio ¢ NOABWKHBLIM CIOEM;

- aacopbumio Npy nepemMeHHoM aaeneHum (PSA).

Ancopbuusi NpyMeHaeTCs ANs PErynupoBaHWsa COAEPKaHUSA, N3BNEYEHNS, peLmpkKy-
NALMKM UNK MOAFOTOBKN K NOcneaytolwen o6paboTke NETyUnx OpraHN4ecknx COEAUHEHWUA Y
BbIOpOCOB B atMochepy OpraHMYecKMX 3arpssHSIoLMX BELLECTB, HanpuMep BbiBpOCoB, KO-
Topble 0bpasytoTcs Npu obeaKMprBaHUK, NOKpacke pacrbIIEHNEM, 3KCTPaKLMK pacTBopuTe-
NAMK, NOKPLITUA METannNMYecKon onbror, HaHECEHUN NMEHOYHbIX MOKPLITAN, MENOBaHUN
Oymaru, Npon3BoACTBE NEeKapCTBEHHbIX NpenapartoB u ap.

AncopBeHTbl MOXHO MCMOMb30BaTh MOCNEeAOoBaTENbHO: HAMPUMeEP, Ha NepeoM aTare
ANA OTAENEHUsI BbICOKMX KOHLEHTPAUUN NETYYMX OPraHUYeCKnX COEAMHEHUN NPUMEHUTL MO-
JNIMMEpbI, @ Ha BTOPOM 3Tane AN OTAENEHNA MEHEE KOHLIEHTPUPOBAHHBIX JIETYYNX OpraHu-
YeCKMX COEIMHEHWIA NCNOMBb30BaTL LIEONUTHI.

Bri6op koHCTpyKUMM afcopbepa onpeaenaeTcs CKOPOCTLIO ra3oBON CMECH, PA3MEPOM
yacTuy, agcopbeHTta, Tpebyemol cteneHbto ouncTkm m ap. KoHcTpykTvBHO agcopbephbl Bbi-
MONHAIOTCS B BUAE BEPTUKAIbHbBIX, TOPU3OHTaNbHLIX MTMB0 KOMbLIEBBIX EMKOCTEN, 3amOmnHEH-
HbIX MOPUCTLIM aaCcopBEeHTOM, Yepes KOTOPLIA PUNLTPYETCA NMOTOK OYMLIaeMoro rasa. Bep-
TVKanbHble agcopbepbl 06bIYHO NMPUMEHSIIOT NpY HeBonbLMX 0ObEMax OYMLLAEMOro rasa;
rOpU3oHTarnbHbIE U KOMbLEBbLIE — MPY BbICOKOW NPOU3BOLUTENBHOCTM, AOCTUraIOLLEN AECHAT-
KOB W COTEH ThICAY KyBn4eckmx MeTpoB B 4ac.

WUcnonb3oBaHne agcopbuum npv NepemMeHHOM AaBleHWU MO3BONAET OTAENATb rasbl
U1 Napbl U3 CMECU OTXOASLLMX rasoB U OLHOBPEMEHHO pereHepupoeaTh apcopbeHT. Mpo-
LecC BKIMOYaeT YeTbipe 3Tana: 1) cospaetcs faBneHne rasa, nocrynarowlero B agcopbep;
2) apcopbumsa NPONCXOAUT MPU BLICOKOM AABMNEHUW, W, CreAoBaTenbHO, 06pasyroTcst YicTblie
KOMMOHEHTbI, 3) AaeneHne cOpackiBaeTcs; 4) NPOU3BOAUTCS MPOAYBKa NPV HU3KOM AaBne-
HAW NN NOJ BakyyMOM.

dunbTpaumsa rasa MOXeT NPOMCXOAUTL Yepes HENOABWKHBIV (agcopbepkl nepuogunye-

CKOro AEeWCTBUS) U ABKYLLUMACA crior aacopbeHTa. Hanbonee winpoko npuMeHsatoTcs aa-

65



NTC 22-2016

copBepbl NepUOANYECKOro LENCTBUA, B KOTOPbIX MEPUOL KOHTaKTUPOBaHUSI OYMLLI2EMOTO ra-
3a ¢ TBEpAbIM aacopbGeHTOM YepeayeTcs C NepuoaoM pereHepaumm agcopberta. 31m ycra-
HOBKW OTNINYAIOTCA KOHCTPYKTUBHOW NPOCTOTOM, HO B TO e BPEMS MMEIOT HU3KUE AorMycKae-
Mbl& CKOPOCTM ra3oBOro MOTOKa W, CNEAoBaTEesNbHO, MOBLILIEHHYH METAanNoeMKOCTb U Ipo-
Mo3akocTb. OCHOBHBIM HEAOCTaTKOM 3TUX annapaTtoe sIBMsOTCS Gonbluve aHepreTuyeckme
3aTparel, CBA3aHHbIE C MPEOAONEHNEM MMAPABNNYECKOro CONPOTUBIIEHWS Crosi aacopbeHTa.

LivknnyHocTe ancopbumoHHBIX MPOLECCOB NpefonpeaensetT HeobxoauMocTs nepuo-
LMNYECKOW pereHepaummn HachIWEHHbIX LieNeBbiMM KOMIMOHEHTaMK nornoTuTenen. Knouesomn
onepauuen BOCCTaHOBMEHMS COpBLMOHHOW criocoBHoCTU ancopbeHToB ABnsieTcs necops-
LMs, noToMy 4TO Ans ee nposeneHus Tpebyetca oT 40 % po 70 % obwmx 3aTpaT Ha aa-
COPOLMOHHYIO ra3ooumcTKy. [lecopbumto NpoBOAST, UCMONb3ys MOBLILLEHWE TEMMepaTyps!,
BbITECHEHWE apcopbaTta Gonee XopoLlo COpOMPYIOLLMMCS BELLLECTBOM, CHIKEHWE AaBMEHWS
(B TOM 4yucne cosgaHve Bakyyma) unm KOMOuHauuo 3Tux npuemoB. BoamoxkHoCTb adpdek-
TUBHOTO OCYLLECTBNEHUst fecopbumm U KOHLEHTPUPOBaHUS 3arpssHSaIoLWMX BELWecTB ¢ no-
crnegyrowmm 06e3BpexMBaHMEM 3TUX 3arps3HAIOLLIMX BELLECTB B pALe Cry4aeB onpeaenseT
LienecoobpasHocTb BbiGopa aacopbummn kKak MeTofa OYUCTKM OTXOASALLMX ra3oB.

Tepmudeckyto aecopbLmo NPOBOAST, HAarpeBas HacbILLEHHbIM afcopOeHT Ao onpeae-
NEHHOW TemnepaTypbl, KoTopas obecneyvBaeT HEOOXOAMMYHO MHTEHCMBHOCTb Mpouecca,
MPSMbIM KOHTAKTOM C MOTOKOM BOASHOrO Mnapa, ropsyero BO3gyxa WM WHEPTHOrO rasa,
WV )K€ NMPOBOAS HAarpeB 4epes CTEeHKY C NOAadYen W B annapar HeKOTOpOoro Konuuecrsa
OTAYBOYHOIO areHta (06bI4HO MHEPTHOrO rasa). Micnonb3oBaHWe TeMnepaTypHOro nHTepeana
ot 100 °C go 200 °C, kak npasuno, obecneumBaeT BO3MOXKHOCTb JECOPOLMN KOMIMOHEHTOB,
MOrMOWEHHbLIX aKTUBHBIMUK YIIIsSIMU, CUNWUKarensmMn u anomorensamu. Micnons3oesaHue Temne-
patypHoro nHtepsana ot 200 °C po 400 °C 06bl4HO SiBRsieTC 4OCTATOuHbIM Ans gecopbumn
npuMecemn, NOrMOLEHHbIX LIEONUTaMM.

XonoaHaa (UnNn BblITeCHUTENbLHAasA) AecopbLma OCHOBBLIBAETCA Ha pasnuumm copoupy-
€MOCTW L|eneBoro KOMMOHEHTa U BELLECTBA, UCMONb3YEMOro B kayecTee aecopbeHTa (Bbl-
TecHuTens). Ana aecopbumm nornoweHHbIX aacopbeHTOM OpraHWYecKMX BeLLECTB MOXHO
MCMOSb30BaTh AMOKCUA YInepoaa, aMMuak, Boay, HEKOTOpble OpraHuYeckue u apyrve Bele-
cTBa, KOTOpble MOryT obecneuntb 3PMEKTUBHOE BLITECHEHME LIENEBOrO KOMMOHEHTa U OT-
HOCUTESBHYHO NMPOCTOTY €ro nocneaytoLlen gecopdumm 13 agcopbenHta. IToT noaxos sBns-
€TCs MEePCNEKTUBHBIM MPY peanmnsaumm aacopOLMOHHBIX MPOLECCOB Ha OCHOBE MCNOmbL30Ba-
HUS LIEeONIMTOB, KOTOPbIE XapaKTepU3yKTCs MOBbLILWEHHON a4COoPOLUMOHHON aKTUBHOCTBH B
OTHOLLEHMN NapoB BOAbI, YTO NpeaonpeaenseT ee ahdeKTUBHOCTb kak fecopbeHTa norno-

LL|EHHbIX LieONUTaMun BELLLECTB.
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,Elecop6u,vuo nocpeACcTBOM CHWKEeHUA AaBneHUda MOXHO peanu3oBaTb ABYyMS CROCO-
6amu: peayumpoBaHMeM AaBreHNs B CUCTEME MOCME HACbILEHWUsI MOTTIOTUTENS Ha cTagun
apcopbumn, NPOBOAUMON NMOJ, N3BLITOYHBIM JABMEHWEM, UMW CO34aHVWEM B CUCTEME paspe-
XKEHWSA NP OCYLLECTBNEHNN CTaanmn aacopbumm nog HopMarnbHbIM AaBNEHNEM.

BakyymHas gecopbums (M3-3a 3HaUMTENbHBIX dHepProsarTpar u HeobxoammocTn obec-
nevyeHna repmMeTn4HOCTU COOTBETCTBYHOLLINX yCTaHOBOK) ncnonb3yeTcA B OrpaHNYeHHbIX
macwutabax.

Hecopbumsa, Basupyrowasca Ha nepenage AaBNeHUs MEXIy CTagusmmn agcopoumm un
fecopbumm, ncnonb3yeTcd B yCTaHOBKax KOPOTKOLMKIIOBOW BesHarpeBHor agcopbumm, koTo-
pble MOMy4Ynnu B MOCMEAHEe BPEeMSA AOCTATOMHO LUMPOKOE MPUMMEHEHWE B LIENAX OCYLLKU
BO3fyXa W APYrMx rasoB, KOTopas B PSAe CryyaeB SBNSeTCs HEeOOXOAMMOW CTyMEeHbHo,

NPEALIECTBYIOLLEN OUMNCTKE rasoB OT BPEAHbIX NMPUMECEN.
2.3.4.4 Tepmunyeckana HeATpanusauma

MeTon Tepmudeckon HenTpanusauum 6asmpyeTca Ha CrocoBHOCTU rOpHOYNX TOKCUY-
HbIX KOMMOHEHTOB (ra3oB, MapoB M AyPHOMaxHYLLUMX BELLECTB) OKUCASTLCS MPU Hanmuiu
CcBOOOAHOro KMCNopoAa U BbICOKOM TeMMepaTypbl ra3oBoM CMECK 0 MEHEE TOKCMYHbLIX Be-
LLleCTB.

Bo MHOMMX cny4asix TepMuyeckas HenuTpanusaums BpegHbIX NpUMecer UMeeT psg
npevMyLLIECTB nepea MeTogammn agcopbumm n abecopbumn:

- OTCYTCTBME LUNAMOBOrO XO35INCTBE;

- HebonbLUme rabapuTbl OYUCTHBIX YCTAaHOBOK,;

- npocToTa 06CcnyXuBaHus,

- Bbicokasi 3ppeKTUBHOCTL 06e3BpeXnBaHNA NPy HU3KOM CTOMMOCTN OYUCTKU U Ap.

O6nactb NpUMEHeHUS TEPMUYECKON HeWTpanuM3auumM OrpaHUYMBaETCA XapaKTepoMm
NPOAYKTOB peakumu, oBpasylolmxca NpU OKUCNEHUN: HanpuUMep, Npu CKUraHuM rasos, CO-
Aepxalmx ocdop, ranoreHsl U cepy, 0OpasyroLmMecs NpoayKTbl peakumMn BO MHOFO pas
NPEeBbILIAKT UCXOAHBIV ra3oBbIi BbIGPOC Mo TokenyHOCTU. Mo3aToMy TepMUYeckasi HEMTpanu-
3auUMsa UCMOSb3YHTCA TonMbKo Ana 06paboTkn BLIOPOCOB, KOTOPLIE BKMKOYAKT TOKCUYHLIE
KOMTOHEHTbI OPraHN4YecKoro NpPOMUCXOXKAEHUS, HO HE COlepXKaT raroreHbl, cepy u hocdop.

Pasnuyator Tpu cxembl TEPMUYECKON HEUTpanMsaLun rasoBbix BbIGpOCOB:

- NpsAMoe (HENOCPEeACTBEHHOE) CKUraHNe B MaMmeHwm;

- TEPMUYECKOE OKUCTIEHWE;

- Karanutun4yeckoe cxumraHume.
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MpsaAmoe (HenocpeaCTBEHHOE) CXKUraHWe B NnameHn U TePMUYECKOe OKUCNEHUE OCYy-
LWecTBNAT npu Temnepartypax 600 °C — 800 °C, katanuTuyeckoe CxXuraHme — npu
250 °C — 450 °C. BbIbop Cxembl TEPMUYECKOW HEWTPanu3aumm onpeaenseTcs XMMnuieckum
COCTaBOM 3arpsA3HSALMX BELLECTB, UX KOHUEHTpaUVen, HavanbHON TemMnepaTypon rasoBbIx
BbIBPOCOB, 0OBEMHBIM PAcxoAoM U NPeAenbHO A0NYCTUMbIMU HOPMaMK BbIOpoca 3arpsi3Ha-
HOLWMX BeLleCTB.

anMOS CcKuraHme Ncrnonb3yroT TOJTIbKO B TeX cnyvaax, korga oTxoasuwme rasbl UMeroT
TENnoTy CropaHusi, HeoBXoAMMYIO AN OCYLLECTBNEHNUS peakumMn C MUHUMAIbHBIM PacxoAoM
ToMnMBa. M3 SKOHOMMYECKUX cooBpakeHW 3TOT Bknag AOMKeH mpesbiwats 50 % obwen
TEeNnoTbl CropaHus. JTU CUCTEMbl OTHEBOro obesBpexusaHusa obecneunsaloT CTeneHb
oumcTkm 0,90 % — 0,99 %, ecnu BpeMs npebbiBaHMA BPeaHbIX BEWECTB B BbICOKOTEMMNEPA-
TypHOW 30He npesbiwaeT 0,5 ¢, TemnepaTtypa 06e3BpexnBaHna ra3oe, Cogepxalimx yrneso-
Aopoabl, npesbiwaet 500 °C — 650 °C, a copepxawmx okeng yrnepoaa (337) — 660 °C —
750 °C.

Tepmumyeckoe OKUCNEHNE NPUMEHSIIOT B TEX ClyYasx, Koraa TemnepaTypa oTXO4ALMX
rasoB BbICOKa, HO B HWMX OTCYTCTBYET AOCTATOMHOE KOMMYECTBO KUcnopoaa, Nbo Koraa KoH-
LieHTpaLms roprounx NPMMECEN HacTOmNbKO HU3KA, YTO OHW He oBecneunBaloT NoABOA TEmnno-
Tbl, HEOBXOAMMOW ANS nogaepxaHus nnamenn. Npu Temnepatype OTXOAALMX ras3os, KOTO-
paa aocrtatoyHa Ana camoBoOCniaMeHeHUsA Fa3OBO3,EI,yLLIHOI‘/'I CcMecK, npouecc AOoXuraHus
nponcxoanT B Kamepe C nogmMmellinBaHnem CBeXero Bosayxa.

OkuncneHne rasoBo3ayLLHON CMECK NpeacTaBnseT cobon OKUCIIEHME rOpHOYMX FasoB U
apomMaTn4eCKmMx BeLLeCTB B NMOTOKE OTXOAALLMX ra3oB Nyrem HarpeesaHUA CMeCU 3arpA3Haro-
LUMX BELLECTB C BO34YXOM UMM KACMOPOAOM 10 TEMMEPATYphbI, NMPEBLILLAOLLEN TEMNEpPaTYpy
camMoBOCnIamMmeHeHus razoeosgyLuHon cmecu Ha 300 °C — 350 °C, n nogaepxaHnsi BbICOKON
TemnepaTtypbl B TE4YEHUE AOCTATOYHOMO AJ1si MOSIHOMO OKUCMEHUS] KOMMOHEHTOB BPEMEHW.

Ecnn Temnepartypa OTXOASLUMX rasoB HepfocTaTodHa Ans NpoTekaHusl npolecca
OKMCNEHUs, TO NOTOK OTXOASLLUMX rasoB MOAOrpeBatoT B TENNOOOMEHHWKE, nocne Yero npo-
nyckarot Yepes pabouyto 30Hy, B KOTOPOW CKUratoT NpUPOAHLIN UK Kakoru-nMbo Apyron Bbl-
COKOKanopunHbIN ras.

dakenbHOe CKUraHue npefcraBnseT cobol BbICOKOTEMNEPATYPHOE OKUCMEHUE, UC-
nonb3yemMoe Ans CKUraHUsi FopoYMX KOMMOHEHTOB OTXOASLLMX Fa30B B OTKPLITOM MiiaMeHn U1
NPUMEHsIEMOe NPEUMYLLIECTBEHHO AN CKUIaHWs NErKOBOCNNAMEHSIOLLMXCA rasoB no coob-

paxeHUsIM Ge30MacHOCTV UM MPY BOSHUKHOBEHUN HELUTATHbIX YCNOBUWIA SKCNyaTaumm.
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2.3.4.5 Katanutnueckoe okucrieHue

Katanutndeckoe okMCrneHre Ncnonb3yroT AN NpeBpaLLeHns TOKCUYHBIX KOMMOHEHTOB
BbiBpocoB B Ge3BpenHbie/MEHee BPeaHbIe AN OKPYKarLen Cpeabl BewecTBa, oCyLwecTB-
NSA BBEAEHWE B CUCTEMY AOMOSHUTENbHbIX BELLECTB-KaTanM3aTopoB, KOTOpble NO3BOMSAT
BbINOMHUTL NpoLecc Npun Gonee HU3KUX TeMnepaTypax.

Katanutuueckoe okncneHune 6asnpyetcsi Ha B3aMMOAEUCTBUN yaansieMblX BELWECTB C
OOHVMM M3 KOMMOHEHTOB, MPUCYTCTBYHOLLMX B OYMLLIAEMOM rase, unm co cneunansHo gobae-
JISeMbIM B CMeCb BelecTBoM. Katanm3artop, B3auMOAENCTBYS C OQHUM U3 pearnpyromx
coegnHeHun, obpasyeT NpoMexXyTO4YHOE BELLECTBO, KOTOpOEe pacnagaetcs ¢ obpasoBaHuEM
NpoayKTa pereHepmMpoBaHHOro kaTanaaropa.

MpuHUMN AEeNCTBUS KaTanMTUYECKMX OKUCITUTENEN aHarnornyeH npuHUMny AencTBus
BbICOKOTEMMEPATYPHbLIX OKUCIIMTENEN; OCHOBHOE OTSIMYME 3aKIOHMaeTCs B TOM, YTO Mpu Ka-
TanUTUYECKOM OKUCINIEHNM ra3 NMpPOXOAUT Yepes Crou katanusatopa nocne NpoxoXaeHus Ye-
pes 30Hy nnameHu. Katanusatop no3BONsieT yBENUUATb CKOPOCTb PEeaKUMu OKUCIEHUS U
npoBoAuTL NpeobpasoBaHnsa Npu Gonee HU3KUX Temneparypax peakumu (Mo CpaBHEHMIO C
BbICOKOTEMMNEpPATYPHBIM OKMcneHneMm). Kpome Toro, ucnonb3oBaHWe KaTanv3aTtopoB MoO3BO-
JISIET NPUMEHSITE OKUCIIUTENN C MEHbLUMMKW rabaputamu.

Katanutudeckoe OKUCINEHWE XapaKTepusyeTcs KpaTKOBPEMEHHOCTbI MNpOTEeKaHUs
npoLecca (MHOrAa AOCTaTOMHO HECKOMbKMX AOMEN CeKyHAbl), YTO NMO3BOMSET Pe3ko Cokpa-
TUTb rabaputbl peakTopa. TemnepaTtypa, Heobxoaumas AN OCYLUECTBNEHUA peakuun opra-
HUYECKMX ra30B N KOMMOHEHTOB OTXOASALUMX ra30B NPU NPOXOXAEHUN ra3oo0pasHbIX OTXOA0B
Yyepes Cron kaTanu3aTopa, AOXOAUT L0 YPOBHS, KOTOPbIN NPEBbILAET TOYKM CaMOoBOCNNa-
MEHEHWsI ra3oobpasHbiX OTXOAOB, M OHW CrOpakoT Nog AeUCTBMEM KMCnopoaa, obbiMHO npu-
CYTCTBYHOLLErO B NOTOKE 3arpsisHeHHOro rasa. B cnyvae HegocTaTka kucnopoaa ero BBOASAT B
MOTOK OTXOAALUMX Ta30B C MOMOLLbI FKEKTUPOBAHUS, BO3AYXOAYBKA WU BEHTUNATOPA.
Mo cpaBHEHUIO C TEPMUYECKMM OKWUCIIEHUEM KaTanMTu4eckoe okucneHve npoxoaut npu 6o-
Niee HU3KNX TeMnepaTypax, YeM TEPMUYECKOE OKUCTNEHNE, N, COOTBETCTBEHHO, CONPOBOXAA-
eTca bonee HU3KMMU: TPeBOBaHUAMK K M30NSUMK, 3HepronoTpebneHneMm, Bknovas Cnonb-
30BaHWE AOMOMHUTENBHOMO TOMMMBA, BEPOSTHOCTBIO BO3HUKHOBEHUS noxapa u Tpebytot
MeHbLLE.

OcHOBHbIM KpUTEpPMEM BbIbOpa kaTanuaaTopa sIBMseTCA ero AoNroBe4YHOCTb N aKTUB-
HOCTb, O KOTOPOW CyAsiT MO KONMYECTBY NPOAYKTa, NOSy4aemMoro ¢ eauH1Lbl obbema katanu-
3aTopa, unu no o6 bEMHON CKOPOCTM KaTanmuTUYecKoro npoLecca, npu koTopbix obecneyvea-

etcs Tpebyemas cTeneHs o06esBpexmeanns obpabaTsiBaeMoro rasa.
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B GonblUMHCTBE CyYaeB B KAYECTBE KaTanusaTopoB UCNOMb3YIOT MeTannsl (NNaTtuHy,
nannagui n apyrue GnaropofHble MeTansibl) Unn Ux coeanHeHus (oKCuabl Mean, mapraHua
u T. n.). KatanusatopHyto Maccy, kak npaBuro, BbINOSHAIOT M3 LLapoB, Konew, nnacTuH unm
MPOBOJIOKM, CBUTON B Crivparib U3 XpoMma, HUKEns, OKCUAA anmtoMUHUSA C HAHECEHHBIMU Ha UX
NMOBEPXHOCTL (COTbIE A0V NPOLIEHTA MO OTHOLLEHMWIO K Macce karanusaropa) 6naropogHsiMu
MeTannamMmu.

bonbluoe BNnsiHME Ha Cpok cryObl kaTanuaaTopa OKasbiBalOT HEKOTOPLIE BELLECTBA
(HanpvMep, XMMUYEeCKV akTUBHbIE BELLEeCTBA), MPUCYTCTBYIOLUME B NOTOKE OTXOAALLEro rasa
u oTpaBnsowme/bnokupytome katanusatopbl. OTpaeneHve kaTtanusatopa NocpefCTBOM
OnoKMPOBaHNSA MOXKET BbITb 0OpaTUMbIM: Tak, 06pasoBaHNe MacnAHbLIX UKW XKUPOBLIX NOKPbI-
TUA Ha NOBEPXHOCTM KaTanuaatopa CHWKaeT ero 3EKTUBHOCTb, HO 3TWU MOKPLITUS MOTyT
cropatb Mpu MoBbllleHMN TemnepaTtypbl. OaHaKo B MPUCYTCTBUAM HEKOTOPbLIX XUMUYECKUX
BELLIeCTB OTpaBreHne katanmaartopa MoXeT ObiTb HeobpaTumbim. K Takum BelecTBaM OTHO-
CATCA:

- BbICTpoAencTByOWLME UHMMBUTOPBI (HanpuMep, Hocthop, BUCMYT, MbILWBSK, CypbMa,
CBUHEL, PTYTb), BO3AENCTBUE KOTOPbIX MPUBOAUT K HEOOPATUMON MOTEepe KaTanuTU4eckon
aKTUBHOCTU B 3aBUCMMOCTU OT TeMnepartypbl NOTOKa U KOHUEeHTpauun Takux eewects B NO-
TOKE;

- UIHIMBUTOPLI 3aMeANIEHHOro AWCTBUA (HanpyUMep, Keneso, OfoBO, KPEMHWI), BO3-
BelicTBME KOTOPbIX MPUBOAWT K HEOOPAaTUMON NOTEpE KaTtarmTUYecKoM akTMBHOCTU, HO MpU
Bonee BbICOKUX KOHLIEHTPaUUAX, YeM Y ObICTPOAENCTBYHOLLIMX MHIMOUTOPOB;

- oBpaTtMble UHMIMBUTOPLI (HaNpUMep, cepa, ranoreHbl), BO3AEUCTBUE KOTOPbIX Mpu-
BOAUT K 06pa3oBaHuio oOpaTuMoro NOBEPXHOCTHOrO MOKPLITUS Ha MOBEPXHOCTU KaTanusa-
TOpa B 3aBUCUMOCTM OT TEMMEPATYPbI MOTOKA U KOHLEHTPaLMUN TaKUX BELLECTB B NMOTOKE;

- NOBEPXHOCTHBIE GNOKMPOBLUMKK (HanpuMep, TBepable opraHnyeckme BellecTtsa), 06-
pasyrowme obpaTtuMbIv NOKPbIBAIOLMIA CIOW, BNOKMPYIOLMIA NOBEPXHOCTL KaTanMsaTopa;

- aKTUBAaTOPbl NMOBEPXHOCTHLIA 3P03UM U BNOKMPOBLUMKM (HaNPUMEp, MHEpPTHbIE Ya-
cT1upl), obpasyiolme NOKpbIBaLWUA CIOV HA MOBEPXHOCTU KaTtanusartopa B COYeTaHun ¢
39p03ven katanusaropa B 3aBUCMMOCTM OT pasMepa 4actuy, CBOWCTB rpaHys 1 CKOPOCTU No-
TOKa OTXOASLUMX Fa30B.

Pasnunumsa B crnocobe KOHTakTUpOBaHUS MOTOKA rasa C KaTanu3aTopoM NO3BONSIOT
noapasfennTb CUCTEMbI KaTanuTUYECKOro OKUCIIEHWA Ha ABe rpynnbl; CUCTEMBI C HEMo-
ABWKHBIM CTOEM U CUCTEMBI C NCEBAOCKWKEHHBIM CIOEM.

B cuctemax kaTanutuyeckoro OKUCNEHWSA C HEMOABWKHBIM CMOEM MOXHO UCMONb30-

BaTb MOHOMUTHLIA Katanua3aTtop, NpeAcTaBnsarowmMiA cobo NopuCTbI TBepaAbIi Bnok ¢ na-
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pannensHbIMU HenepeceKkaroLLMMICs KaHanamm, KOTopble BbIPOBHEHbBI B HANpaBneHMn noTo-
ka rasa. [JOCTOMHCTBOM MOHOMIMTHOrO KaTtanmusaTopa SBMSETCA MUHUMAanNbHOE UCTUpaHue
npv TENNOBOM PaCLUMPEHNM (CKaTuKn) BO BpeMs nycka (ocTaHosa) 1 B 06WemM HM3KoM nage-
HAM AaBneHus. Tawke MPUMEHSIOT YMNOTHEHHBIA CrOW KaTanuaaTopa, COCTOAWMA U3 4Ya-
CTUL, KOTOPbIE NOAAEPKMBAKOTCA B TpyOe unm B Hernybokux NoTkax, Yepes KoTopble Mpoxo-
LWT ras; No CpaBHEHWIO C MOHOJSIMTHLIM KatannaaTopoM NageHne gaBneHnst 4OCTaTouHO Bbl-
COKO, @ YacTuLbl KatanvaaTopa UMET TEHAEHLMIO K paspyLUeHUo B pe3ynbTate TepMuye-
CKOro pacLUMpPEHUs NpW HarpeBe (OXNaXAEeHUW) Crosi kaTanu3atopa BO Bpemsi fycka (ocra-
HoBa).

[ OCTOMHCTBOM KaTtanmuTUYecknx OKUCITUTENENA C NCEBLOOKIMKEHHBIM CMOEM SBMSAIOTCH
O4YeHb BbICOKME KO3PDULMEHTEI Macconepeaayn, xoTs obee nageHne gaBneHnsi HEMHOro
BbILLE, YEM B KaTanMUTUYECKMX OKUCITUTENSX C MOHOMUTHBIM KaTtanusaTtopom. JononHuTens-
HbIM MPeVMyLLEeCTBOM SBMSETCS BbiCOKas Tensornepefada MCeBAOOXKWKEHHOIO Crosi no
CpPaBHEHMIO C HOpMarbHbIM KO3MMULMEHTOM Tenrnonepegayn rasa. Kpome Toro, Takue
okucnuTenn obnagatot Gornee BbICOKOW TONEPAHTHOCTLIO K TBEPAbIM YacTuLaM B rasoBoM
MOTOKE MO CPaBHEHWIO C UCMOMB30BaHWEM YMIOTHEHHOMO CNOS KaTanuvaaropa unu MOHOIUT-
HbIX KaTanmuaaTopoB. JTO 06LACHAETCA NOCTOAHHBLIM UCTUPAHUEM rPaHyI NCEBAOOXKPKEHHO-
ro Cros katanusatopa, KOTopoe CnocoOCTBYET yAaneHMo YacTul, ¢ BHELLHEWN NMOBEPXHOCTH
KaTanmsaTopoB Ha NocTosiHHOM ocHoBe. OCHOBHBIM HEAOCTaTKOM SABMNSETCA NOCTEneHHas
noTeps KaTanusaropa 3a CYET UCTUPaHUSI.

3HaunTenbHOE BNMSHUE Ha CKOPOCTb M 3hEKTUBHOCTE KaTaNMTUYECKOrO OKUCNEHNA
OKasblBaeT TemrnepaTtypa rasa: Ans KaX[4ol peakuuu, npoTekatolwen B NOTOKe rasa, xapak-
TepHa Tak HasbIBaEMasi MUHUMarnbHas TEMIepaTypa Havana peakumu, Hwke KOTOPOW KaTa-
nnM3aTop He NposiBMSIET aKTMBHOCTU. JTa Temnepartypa 3aBUCUT OT NPUPOAbl U KOHLIEHTpa-
U1K ynaenmMeBaembix BPeAHbIX (3arpasHAOLLMX) BELWECTB.

Wcnonb3ytoT ABa KOHCTPYKTVBHbLIX BULA KATanNMTUYECKUX YCTPONCTB:

- KaTalniMTM4YecKMe peakTopbl, B KOTOPbIX MPOUCXOAWUT KOHTaKT rasoBoOro rnortoka C
TBEPAbIM KaTanus3aTopoM, pa3MeLLEHHLIM B OTASIbLHOM KOPNyCe;

- TEpMOKaTanMTUYECKUE peakTopbl, B KOTOpbIX B obLiemM kopryce pasMmeLleHbl KOH-
TakTHbIN y3€n 1 nogorpesarernb.

MogenbHasi ycTaHOBKa TEPMOKaTanMTUYECKOTO OKUCNEHUS MOXET BKMoYaTb crepy-
toLLME SNEMEHTBI:

- KaTanuTUYEeCKUin peakTop (OCHOBHOW MOAYIb), KOTOPbIN NpeaHAa3Ha4YeH ANnsi OUMUCTKU
BbIGPOCOB OT OPraHW4eCcKUX U HEOPraHWYeCKUX COSAUHEHUN (3@ WCKIKOYEHMEM rarnoreH- u

cepocoaepXaLlmx BeLecTB);
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- TennoobmeHHbIN MOoAynb (OCHOBHOW MOZAYMb), KOTOpbIA obecrneuvBaeT npeasapui-
TernbHbIA NOLOIPEB BXOASLLEr0 HEOUMULLEHHOrO ra3a M OXMaXKOEHUE OYMLLIEHHOMO ropsiyero
rasa (pekynepauus Tenna);

- PUNBbTPaALMOHHBIN MOAYNb (AOMONHUTENbBHBIA MOAYIb), KOTOpbIM obecneuvBaeT
OYUCTKY OT B3BELLEHHbIX BellecTB (2902), cmonucTbix BewecTs (3748));

- COPOUMOHHBIN MOZYMb (AOMNOMHUTENBHBIN MOAYMbL), KOTOPLIA 0BecneuBaeT OUYMCTKY
KWCMbIX ra30B, ranoreH-, cepo- 1 pochopocoaepKalLmx COeANHEHMN, a TakKe akKyMynsaLuio
3arps3HSIOLLMX BELLECTB;

- LONOMHUTENbHBIE MOZYMW, HanpUMep ANs MoAayn MOYEBWHLI (B CNy4vae BbICOKOrO
coaepxaHua okengos asota (301, 304)), ynpasneHns noTokamu (CMeLLeHne BO3ayxa, arek-
TPO3aABWXKKM), NMPOBEAEHNSA PasnUyYHbIX BUAOB MOHUTOPUHra (M3MEepeHne nepenagos as-
TNEHWS, TEMMNEPAaTypbl, KOHLEHTPaLMN).

KaTtanutnyeckoe okucneHwe LenecoobpasHo MPUMEHSATb ANS OYUCTKU HebonbLumx
06bEeMOB OTXOAALLMX a30B, XapaKTePU3YIOLLMXCA HE3HAYNTENbHBIMU PasnUUnaMA B TUNE U
KOHLIEHTPauUumn NeTy4Ynx OpraHn4ecknx CoOeamHEHUA, Npu YCroBUM OTCYTCTBUSA BELLIECTB, OT-
pyLaTensHO BO3AEUCTBYHOLMX Ha KaTanmsaTop MM MHbIX 3arpsa3HSAOLWLMX BELLECTB aHaro-
rmyHoro gencteus. lMpu kaTanUTUYECKOM OKUCMEHWM Takke yAanstoTcs OKcuA yrnepoga
(337) n (mo HekoTOpoW cTeneHn) caxa (328), xoTa yaaneHvwe nocnegHux Tpebyer Hannums
cneumanbHbIX YCTPONCTB.

TepmokaTanuMTUYeckne yCTaHOBKU ANt OYUCTKM rasoBbiX BbIGPOCOB MOXHO yCTaHaB-
nmBaTb B MECTHOW BbITSH)KHON BEHTUMALMOHHON CUCTEME, CUCTEMAxX MECTHbIX OTCOCOB, M-

HMAX COPOCHBIX ra30B, CUCTEMAX OUMCTKA U PELIMPKYNSLUMK BO3AyXa NOMELLEHUNA.
2.3.4.6 loHusauus

NoHunaaumsa (HasbiBaemas Takke MPsSIMOM, XONOAHOW NNasmomr) npeacTaBnseT cobown
MpoLecc, Npy KOTOPOM BXOASLLMI MOTOK rasa urnv Bo3gyxa BBOAWUTCH B PEaKLMOHHYHO Kame-
py, r4e noaBepraeTca BO3AEUCTBUIO OYeHb CUIBHOMO anekTpudeckoro nonsi (2030 kB), 06-
Pa30BaHHOro 3MeKTPOjaMM U NPUBOASLLENO K 0Opa3oBaHNIO MOHOB, CBOBOAHbLIX 3NEKTPOHOB,
pagvKanoB 1 APYyrmxX BbICOKOPEaKTUBHBIX YacTuy,. lpyn 3TOM 3aMEeTHOro NoBbILWEeHWs Temne-
paTypbl HE MPOMCXOAUT. BbICOKOpEeaKTMBHbIE KOMMOHEHTBI BbI3bIBAIOT Pa3noXeHne u (4a-
CTUYHOE) OKUCTIEHNE 3arPA3HSAIOLLMX BELLIECTB, MPUCYTCTBYIOLLNX B MOCTYNAOLLEM rase.

WNoHunaauus, kak npaBuno, npuMeHsieTcst Ans o6paboTkn OTXOAALMX rasos, cogepxa-
LLMX AyPHONaxHyLLMe neTyyme opraHMyeckne COeUHEHNS B HU3KUX KOHLIEHTPaLMSAX, a Takke
B TEX Cy4asix, Korga TepMuyeckoe/katanirudeckoe okmcneHne HeaddektusHo. MoHnsauma

npPUMeHMa TONMbKO A4 yaaneHUs neTyynx opraHn4eCckmux COEHEHNI B TeX cny4yasx, koraa
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cucTemMa NPUMEHSAETCH HEeMoCpeACTBEHHO K ra3oBoMy MOTOKy. B cnyyae BBegeHVs MOHU3K-
pOBaHHOrO BO3AYLUHOMO NOTOKA NPOUCXOAMUT TpaHchopmaums Monekyn, obpasytowmx 3anax,
1 (B MeHbLUEN CTENEHW) COKpaLLiEeHUe COAEPKaHNS OpraHUYECKUX COEANHEHNIA.

Hanbonee aktMeHbIMM YacTuLiamMm B 3TOM npolecce siensitotes paaukansl N, O n OH,
koTopble oBpasytotcs asotom (N2), kucnopoaom (O2) n Bogon (H20). Ecnn raszoBbiii NOTOK
HanpasnseTcs HEeMOCPEACTBEHHO B NMa3MEHHBIN peakTop, OH IeNCTBYET Kak ariekTpocTaTu-
YECKU NbINEYNOBUTENB CO CTEMNEHLHO NbineyaaneHus donee 90 %.

Mo cpaBHEHWIO C TEPMUYECKUMW OKUCTTUTENSMWN MOHM3ALMS OTRNYAETCH OTHOCUTENb-
HO HU3KUM 3HepronoTpebrneHnem.

[ina cofepxaHna peaktopa B YACTOTE YCTaHaBMMBAKOT CUCTEMY OYUCTKM (CAMOOYUCT-
KW), KOTOpasi MOXET MpOoMCXOAWUTb 3a cyeT Bubpaumun, oKaTtoro Bo3gyxa wunm Bogbl. Ona
obecnbineHHbIX BO3AYLLUHbIX NOTOKOB Takas CMCTeMa OYUCTKM He TpebyeTcs.

OCHOBHBIMW OCTOVHCTBaAMW MOHWU3ALMMN SBMSKOTCS:

- KOMMNAKTHOCTb 00opYyAoBaHNS,

- BO3MOXXHOCTb BKJTHOMEHMS U BbIKMHOYEHNA MO KenaHuio (BpemMs 3anycka HesHauu-
TenbHO);

- OTHOCUTENBLHO NPOCTas KCnnyaTauus;

- OTCYTCTBUE YyBCTBUTENBHOCTM K UBMEHEHMWSIM B MOTOKE rasa;

- HM3Kasa Temneparypa npowecca.

B TO & Bpems npakTM4eckoe MPUMEHEHWE WOHW3ALMW OrpaHMuMBaloT crejyrolue
OCHOBHbIE (haKTOpbI:

- HeOBXOAUMOCTE MPUHATUS MEP MO SNEKTPOMArHUTHON W3OMSLMN  OKPYXKatoLLero
obbema B Liensix NpeaynpexaeHs BO3AENCTBUSA Ha YErioBeka;

- BO3MOXHOCTb  PacrnpoCTpaHeHUs  3MEKTPOMarHUTHOrO  WU3My4YeHusi,  KOTopoe

He SIBMSAETCH 3HAa4YUTENbHBIM, €CNN KOPNYC U3TOTOBNEH U3 METansoB.
2.3.4.7 doTookucneHne/okucneHne B ynbTpadmoneTtoBoMm cBete

DOTOOKNCNEHNE/OKUCNEHNE B YNbTPadUONETOBOM CBETE OCHOBBLIBAETCS Ha NPOXOX-
AEHUM OYMLLI@EMOTO rasa Yepes peakLMOHHYIO kaMepy, rae OH obnyyaetcsa yneTpaduoneTo-
BbiM nanydyeHnem (100-280 H-m), npuBogsaEM K pasnoXeHUO BPEAHbIX (3arpsasHsoWmx)
BelecTs, obnagarowmx HENPUATHLIM 3anaxoMm.

PasnoxeHne C UCMONb30BaHUEM OTHOCUTENBHO KOMMAKTHBIX U MOAYNbHbBIX CUCTEM
NPOUCXOAUT ABYMS criocobamu:

- NpPsSMON (POTONM3, MPU KOTOPOM coeduHeHus (Hanpumep, JIOC, NHs, H2S v aMuHbl)

HenocpeaCTBeHHO pasnaratoTCa N3nyvyeHnem,
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- OKVCMEHNE BbICOKOPEaKTUBHBLIMK pagukanamym Kucropoaa, NpUCyTCTBUE KOTOPbIX
NPUBOAMUT K OKWUCIEHWUIO KOMIMOHEHTOB, KOTOpble HEe pasnaratoTcs NpsiMbIM (poToNM3oM U
npoaykTamn peakLmm dotonmaa.

B oTaenbHbIX crydasix UCMOSb3yHOT BBEAEHWE KaTanusatopa (HanpuMep, akTuBupo-
BaHHOrO Yrns) Ny NPUMEHSIIOT BTOPOA HAbop rnamn ¢ MHOW ANMHOWM BOJSHbI NOCME NEpPBOWN
hasbl POTOOKMUCNEHMS, YTOObI 4OCTUYL MaKCUMarnbHO BO3MOXHOW CTENeHn yaaneHna. 3ta
aononHutenbHas dasa Takke CNyXuT Ans npeobpasoBaHUsa OCTaTOYHOro o3oHa (326) B
Kvcnopoga.

Ha oTaenbHbIX NpeanpusaTuax Ans OYMCTKU BbIOpocoB oT GeHa(a)nupeHa (703) uc-
Nonb3ytoT (POTONUTUYECKYHO YCTAHOBKY, PEanuaytoLLyto MeTog pOTOOKUCTIEHUS B ynbTpadu-
onetoeoM ceeTe. lNprHUMN MeToaa 3aknioyaeTcsi B TOM, YTO Npu o6paboTke OTXOASLMX ra-
30B M3MNy4YEeHMEM BUAMMOrO U 6rivbkHero Y® (Tuna A) gnanasoHoB CrekTpa, NPOUCXOAUT MHO-
roctaiuMHOE OKMCIEHME MONEKYN nonnapomarudeckux yrnesogopoaoe (MAY) cnHrneTHeiM
KMCnopoaoM, obpasytommcs Npy oToBO30YKAEHUN SNEKTPOHHBIX COcTosHWUA MAY, npu-
YeM noABeprarTCs NOMHOMY OKUCIIEHWIO U NPOAYKTbI NEpBMYHOTO okncneHus MNAY — xuHo-
Hbl. BbICOKasi CKOPOCTb OKUCTIEHMS! (BpeMsi 06IyyYeHns ABMXKYLLMXCS MO rasoxoay Bbibpocos
COCTaBMSAET HECKONBKO CeKyHz) obycnoBreHa Tem, YTo NamMrnoBble UCTOYHMKM 06nafatoT Bbl-
COKOW WHTEHCUBHOCTBLIO M3MNYYeHNsl, a Takke TeM, 4YTo obnyvaemMble B rasoxoge BbIGpochl
copgepxat MNAY, B TOM uncne Hanbonee TokCudHble Tsokenble MAY, nbo B naposon dase,
nMBO Ha MENKOAMCMNEPCHOM NbinK, YTO obecneynmBaeT XOpOLUMIM KOHTakT paboyero uanyye-
HWsi ¢ monekynamu MAY.

JocTomHcTBamMu hOTOOKUCTIEHNS/OKUCTIEHWS B YNbTPadnoneToBOM CBETE ABNSAOTCS:

- Marnoe BpeMs 3anycka;

- BO3MOXHOCTb SKCTIyaTaummn Npy HA3KOM TemMnepaType;

- HA3KOE BHepronoTpebneHme.
2.3.5 bBuoxummnyeckue metoabl OUNCTKU OTXOASALLNX ra3oB

BroxMmmnyeckme MeToabl rasoouMCTKN OCHOBAHbI Ha CMOCOBHOCTUM MUKPOOPraHU3MOB
npeobpasoBbiBaTh Pa3fMyHbIe CO8AMHEHNS B MEHEE TOKCUYHbIE KOMMOHEHTBI UMK CoeanHe-
HWSI C MEHBLUMM MOJIEKYNSPHLIM BECOM. PasnoxeHne BeLLecTB NPOUCXOAWT Noj LeCTBUEM
¢hbepMeHTOB, KOTOpbIe BbIPaAGaTLIBAKOTCH MUKPOOPraHU3MamMu Nog, BNMSHUEM OTAEMbHbIX CO-
eOMHEeHMIA UMW rPYNMbl BELEeCTB, MPUCYTCTBYIOLMX B OYMLL@eMbIX rasax. buoxumudeckue
METOZAbI ra3004MCTKM LenecoodpasHo NPUMEHNATL AN OYUCTKU OTXOASALLMX ra3oB MOCTOSH-
HOro COCTaBa: MPW YacTOM M3MEHEHUM COCTaBa rasa MUKPOOPraHuaMbl He YCMEBatoT agarn-

TUPOBaTLCA K HOBLIM BELLECTBAM W BbipabaTbiBatoT HEAOCTATOYHOE KONMYECTBO (hEPMEHTOB
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ANA UX pasnoXeHUs, YTo NpUBOAUT K crnabon paspyluarowen cnocobHOCTU BMONOrM4ecKon
CMUCTEMbI MO OTHOLLEHUIO K BPeAHbIM KOMMOHEHTaM ras3oB. Bbicokas creneHb rasooumcrkm
JIOCTUraeTcs B TOM Criyyae, Korga CKOpocTb GMOXMMMYECKOTO OKUCNEHWA YIOBMEHHbIX Be-
LwecTs 6onbLue CKOPOCTM X NOCTYNNEHUS U3 rasoBon dasbl.

BUOXMMMYECKYHO OUYUCTKY OTXOASLLMX ra3oB BbINOMHAOT B BuodunbTpax u buockpyo-

Bepax.
2.3.5.1 bBuopunbTpbl

Bo Bpema 6Guonornyeckon unbTpauum MNOTOK OTXOAALMX rasoB MpOXOAUT 4epes
cnow punbTpa-Hacagku, rae oH OKUCHAETCH MUKPOOPraHM3mMamMu NPUPOAHOTO NMPOUCXOXKAE-
HAA W pasnaraeTcsi Ha YrNeKUCnbli ras, Body, HeopraHudeckue conum u Guomaccy.
B kayecTBe HacagkvM MOXHO WMCMOSMb30BaTb BNaXHbIM OpraHnYeckuin cyberpat (Hanpumep,
TOpd, KOMIMOCT, APEBECHYIO LLEMY) UMM UHEPTHLIA Matepuan (Hanpvumep, rmuHy, akTuBUpO-
BaHHbIA yronb, NonuMypeTaH). B cnyvyae ncnonb3oBaHWA UCKYCCTBEHHbIX Marepuarnos Ha HUX
npeaBapuTeNbHO BbIpalLMBaOT BUONOrMYECKN aKTUBHYKO MIIEHKY OPOLUEHUEM BOAOW Wnn
CyCreH3umeln akTMBHoro una. NMpu 3TomMm cnocoBHOCTbL aKTUBHOTO UNa K PacLLEnneHno ynoB-
NEHHbIX BELLECTB YCTaHaBMMBaIOT MO COOTHOLLEHMIO NOSIHOM Broxummyeckon noTpebHoOCTH B
kmcnopoge (BlMKn) Ao Hauyana npoueccoB HATPUMKMKALIMK U XMMUYECKOW NOTPEBHOCTY B Kne-
nopoae (XIK), kotopas xapaktepusyeT OKUCNEHWE BELLEeCTBa 40 AMoKcuaa yrnepoga v Bo-
abl. Mpwn cooTHoweHun BMKn: XMK 2 0,5 sewecTsa nognaroTcs GUOXMMUYECKOMY OKUCTIEHUIO.

OdpekTmBHas paboTta BrodnnbTpos obecneunsBaeTcs 3a CYET paBHOMEPHOro pac-
npeneneHnss oYnLLaeMoro Bo3ayxa no BCer (pUNbTPYOLWENA NOBEPXHOCTM, PaBHOMEPHOM
BnaxHocT (20 % — 50 %) 1 NNOTHOCTU PUNbTPYIOLLEro Cros, NoaaepXaHusa oNTUMarbHbIX
Temnepatyp (25 °C — 35 °C) u 3Ha4eHua pH 6,5-8,5.

Bvonornyeckas punbTpaums NpenMyLLeCTBEHHO NPUMEHSAETCS NS HU3KMX KOHLEH-
Tpauui 3arpsisHSOLLMX BELLECTB, Nerko pacTeopumMsix B Boge. Kak npasuno, 6uonoruyeckyto
dunbTPaLmMIo He UCMOoMb3YIOT ANSA OTXOASILUX ra3oB, cogepkawmx bonbloe KommuyecTeo
pasnnyHbIX K (MNN) MEHSIFOLMXCA (NO COCTaBy) 3arpsAsHAOWMX BewecTs. Kpome Toro, cne-
AYET yuuTbiBaTh, YTO MpU UCnonb3osaHuu uoduneTpaummn He yaansetca meTtaH (410), yto
CBSI38HO C YPE3MEPHO BbICOKUM HEOOXOANMBIM BpeMeHeM npebbiBaHnA B hunbTpe 0ObI4HbIX
pa3smepoB.

BonblwnHCTBO B1MOUNETPOB NpeacTaBnAT CoBON OTKPbIThbIE PUNBTPLI, KOTOPbIE XO-
TS U ABMNSAIOTCA MEHee [OPOroCTOSILLUMA NO CPABHEHMIO C 3aMKHYTBIMW, HO MeHee addek-
TUBHbI. Kpome Toro, oTkpbIThle UnbTPbl HE BCerga no3sonsatoT obecneunts AOCTaToOYHOE

yAaneHue BbIGPOCOB 1 3a4acTyto He 06MagaloT TEXHOMOTMYECKUMI XapaKTEPUCTUKAMWN 41ist
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LOCTWKEHWNSA [JOCTaTo4MHOro cokpalleHus eoibpocos JIOC. B ceasm ¢ aTum Gonee npeanoytu-
TeNbHbIM SIBMAETCS NPUMEHEHUE 3aMKHYTbIX BUOMUNBTPOB C KOHTPONUPYEMBLIMM Mofjaven n
OTTOKOM OTXOASILLUMX ra3oB. 3aMKHyTble BbICOKOTEXHOMOMNYHbIE BUOMPUNBTPBI MOXHO YCO-
BEPLUEHCTBOBATL C LIEMNbI0 COKPALLEHNA COASPXKaHUS LWMPOKOTO CnekTpa KCEHOBMOTUYECKMX
COeHEeHW.

KaneneHbIn ¢ounbTp € NOABWKHBLIM OpPOLLIAEMbIM CNIOeM NpeacTaBnseT cobon BapmaHT
TEXHOJOMMYECKOro NoAX0Aa, OCHOBaHHLIN Ha Buonoruyeckon o6paboTke B peakTope C Opo-
LIaeMbIM Crioem, HarnomnHeHHbIM 50—-150 M3 CMHTETUYECKUX Wapukos 0coBoi (OOPMbl, B KO-
TOPbIX U Ha KOTOPbLIX PACTYT KOMOHUN MUKPOOPraHM3MOB, pasnaralowmx nocTynarolme 3a-

rPAHSIIOLLME BELLECTBA.
2.3.5.2 Buockpyb66epbi

Buockpy66epbl npepctaBnaoT  cobon  abcopbumoHHble annapaTtbl  (abcopbeps,
ckpy66ephbl), B KOTOPbIX OPOLUAIOLLEN XKUAKOCTBIO (aBCOPOEHTOM) CRyXWUT BOAAHAA CyCneH-
318 aKTMBHOrO 1na (HanpuMep, ¢o cTaHuun Guonornyeckon o6paboTkm CTOYHBIX BOA). Takum
obpasom, Buockpybbep covetaeT B cebe MOKpyo OUUCTKY rasa (agcopbumio) u Guonornye-
ckoe pasnoxeHue. Copepxalymecs B ouULL@eMbIX rasax BpeAHble BELeCcTBa ynaBnmnsatoTcs
abcopbeHTOM 1 pacLlennaTcs MUKpoOOopraHMaMamMun akTveHoro una. Mockonbky 6Groxumu-
YecKkMe peakuum NpoTeKaloT C OTHOCUTENBHO HEBbLICOKOW CKOPOCTHIO, TO AMNS JOCTWMKEHUSI
BbICOKON adpdpekTMBHOCTM paboThbl yCTaHOBKM TpebyeTcss MPOMEXyToYHasi EMKOCTb, KoTopast
MOXeT ObITb MO0 BbINOMHEHA B BUAE OTAENBHOrO peakropa, nvbo BCTPOeHa B OCHOBaHWE
abcopbepa.

KoHcTpykuus 6uopeaktopa OCHOBaHa Ha WUCMONb30BaHWN aKTUBUPOBAHHOMO una unm
CUCTEMBbI «UN-Ha-HocuTeney. BogHo-mnoeyto cmech Bo3BpawjaloT B peaktop. A6copbupo-
BaHHbIE 3arpA3HAOLLME BELLEeCTBa pasnaralTcs B BEHTUIMPYEMbIX UNOBbLIX pe3epByapax.

BalueHHbIn Brockpy66ep NpoeKTUPYIOT TakuM 06pasom, yTobbl obecnedneanach Npo-
AOMKUTENbHOCTBL KOHTAKTa OKOMO 1 C B 3aBUCKMMOCTU OT 3arpsa3HAOLLNX BELLECTB.

B 3aBucMMOCTM OT cocTaBa OTXOAAWEro rasa npousBoguTensHOCTb Brnockpybbepa
JLOCTUraeT XenaemMoro ypoBHS TONbKO MOCMEe HECKONbKMX Heaenb apjantauun. BHeceHuwe
KynbTyp, NOATOTOBINEHHBIX B (hepMeHTepax, NPUMEHSIETCS K 3arps3HSIOLLMM BeLLeCTBaM, Co-
aepxawmm cepy (MepkantaHsl (1716), cepoeogopog (333), anmetuncynedpug (1707) uT. 4.)
unu xnop (349) (xNopupoBaHHLIE METaHbI UMK 3TaHbI).

WcnapeHne, conpoBoXaaroLleecs MUHepanusauven n 4o3VpoBaHHbIM fo6aeneHnem
nuTaTenbHbIX BELECTB (A006aBnsSembix K OpOLIALLEN XUAKOCTU AN 06ecneyYeHms MUKpo-

OpraHn3MOB HEAOCTAIOLWMMMU 3NEMEHTaMK, TakuMKn kak ocdop, asoT UnKn Kanum) u (unwm)
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HEeUTpanu3yoLux areHToB, 06bIYHO MPUBOAUT K YBENUYEHUIO COAEpKaHUS conun B abcop-
GeHTe.

B pesepeyapax AN XpaHEeHVS LMPKYNALMOHHBIX BOA MHOTAA MOXET BO3HUKATL 3anax,
yTo TpebyeT cbopa oTpaboTaHHOrO BO3AyXxa N OTBEAEHNS €70 K CTaHLMN OYUCTKM.

Buonornyeckan obpaboTka B peakTope C OpoLUaeMbIM CIOEM aHanorMvHa Guonoru-
YeCKOW NPOMbIBKE, HO MUKPOOPraHN3Mbl (PUMKCUPYIOTCA Ha OMOPHBIX 3reMeHTax. JTOT TeXHO-
NOrMYEecKMn NOAXOA MO3BOMNSAET yAansATe nerko Guopasnaraemble KOMMOHEHTbI (aMmuak
(303), amuHebl, yrnesogopoabl (415), ceposopopop, (333) n ap.).

Bronornyeckas NpoMbiBKa MPUMEHSETCA MPU HU3KMX KOHLIEHTPaUMAX 3arpsiaHsIoLLMX
BELLECTB, NErko pacTBOPMMBbIX B BOAE.

Bronornyeckas NpoMbIBKa LWMPOKO UCMOSb3YETCS B XMMUYECKON U HE(DTEXMMMYECKOM

MPOMBILLNEHHOCTH, a TakKe Ha KaHann3aunoHHbIX OHYUCTHbLIX COOPYXEHUAX.

2.3.6 CouyeTaHue n B3aMM03aBUCMMOCTb TEXHONOINNMUYEeCKMX nNoaxoaos K

06paboTke OTXOAsAWMNX ra3oB U CTOUYHbLIX BOA

Mpun 06paboTke CTOUHbIX BOA, 3arpsasHeHHbIX JTOC 1 neTyunmmn HeopraHn4eckummn co-
eanHeHnsaMKn (Hanpumep, ammmakom (303), ceposoaopoaom (333)), Npy MCNonNbL30BaHUU OT-
CTOMHUKOB, OTKPbITbIX BY(epHbIX eMKOCTel M npodvero MoryT obpasoBbiBaTbCH BbIOPOCHI
(3anaxu) B atMocdepy 3TUX 3arpAsHAOLMX BELLECTB, T. €. MOXEeT NPOUCXOAUTL nepemMellie-
HVE 3arPA3HSAIOLLMX BELLECTB U3 BOLHOW Cpedbl B BO3AYLLUHYO (aTMocdepy). BeiBpock! B aT-
Mocdepy MOryT Takke 06pa3oBbIBATECA MPY CMELLMBAHNM NMOTOKOB BOJ, C PA3NNYHLIMA TEM-
nepaTtypamu 1 npy AoBaBneHnn KUCNOT UK LLENoYer AN USMEeHeHNa BOAOPOAHOrO nokasa-
Tenst pH. Takum obpasom, moxeT noTpebosaTbcs obpaboTka BHOBb 0b6pa3oBasLueroca OT-
XOASLLEero rasa.

Kpome Toro, akcnnyatauust obbekToB no obpaboTke M OUMCTKE OTXOASLUMX ra3oB,
TaK e KaK M CTOYHbIX BOZ, CBsidaHa C NOTpebneHmem SHepropecypcoB 1 matepuarnos, npu-
4Yem nocnefHUin akTop 0COBEHHO BaXKEH B HEKOTOPbIX KIMMarndeckmx ycnosusix. Kpatkun
0630p BO3MOXHOrO BO3AENCTBUA OTXOASLLMX Fra30B OUYMUCTHBLIX COOPY>KEHUIA HA OKPYXarOLLYHO

cpeay npusegeH B Tabnuue 4.
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Tabnvya 4 — Bo3MOXXHOE BO3[€ACTBME OTXOASLLIMX FA30B OUUCTHBIX COOPYXEHWI HA OKPYXKatoLLyIo

cpeny

KomnoHeHTbI
oKpyXXatoLen npu- Bo3MOXHble BO3AeUCTBMS, BbIOpOCHI U (Unn) c6pochl

poaHON cpeabl

BosaylwHas cpe- | 3HaunTensHoe cokpalleHre BbIOpOCOB 3arpAa3HAOLLMX BELLECTB.

aa (atmocdepa) | 3ameHa JNOC 3arpsasHsoOWMMKN BELLECTBAMW [bIMOBbIX Fa30B, TakuMU Kak
okcuabl yrnepoga (337), ranoreHngbl Bogopogaa (342, 316), anokeung ce-
pbl (330), okenabl asota (301, 304), auokcuHbl (3620) B cnyyae Tepmu-
YecKoro/KaTanuTUYeCcKoro OKUCNEHMS.

Bobi6pock! npu hakensHOM CKUraHmm

BogHas cpega | Mpouecchbl ouncTkn/aGeopBLupmm CrnocoBbCTBYHOT MEPEHOCY 3arPs3HSIFOLLIMX
BELLECTB M3 BO3AYLLUHOW CPEAbI B BOAHYHO.
Mpu HekoTopbIX NpoLeccax 06paboTkn TpebyroTcs 3HaUnTENbHbBIE 00be-

Mbl BOAbI (HANpUmMep, Npu UCronbs30BaHMK cKpyBbepoB, KOHAeHcaLmK)

OTxoabl LLinam, obpasyromiics npy BTOPUYHOM OYMCTKE CTOYHbIX BOA, 0bpasyto-
Lmxcst npy 06paboTke OTXOASALLMX ra3oBs.

BHoBb 06pasoBaBLUMECH OTX0Abl 0GbEKTOB 06paboTKM OTXOAALLMX Fra30B
(HanpvMep, oTAenNeHHble TBEPAbIE BELLECTBA; CTYLLEHHBIE XMUAKOCTH,

He UCnonb3oBaHHblE NOBTOPHO; oTpaboTaHHble apcopbeHTbl; oTpabo-

TaHHblE KaTanuM3aTopbl)

Opyroe OHepronoTpebneHue.
Pacxopn BcrniomoratensHbIX XMMUYECKUX BELLIECTB (Hanpumep, aMmmuaka
LNS CENEKTUBHOMO HeKaTanuTU4eCcKoro BOCCTaHOBNEHUS, LLENOYHbIX

areHToB NMpU UCNOSb30BaHNK ckpyb6epoB)

OuuncTka oTXoAAWMX ra3os N oGpaboTka CTOUHbIX BOA, B AONOMNHEHWE K MX cCODCTBEH-
HbIM BO3ZEMNCTBMSIM Ha OKPYXKatoLLYHO Cpedy, BNUSIOT ApYr Ha Apyra cneayowmuM obpasom:

- HEKOTOpble Moaxoabl k 06paboTke CTOYHbIX BOA NMPUBOAST K 0BpasoBaHUiO OTXOAS-
LLIMX ra3oB, KOTOpble HEOBXOAMMO OTBOAUTL Ha 06BEKTEI 0OPAbOTKM OTXOAALLMX rasos, YTO
yacTo TpebyeT CrNOXXHOro NPOEKTUPOBaHMS,

- HEKOTOpble NMoaxoAbl k 06paboTke OTXOASALLUMX ra3oB NPUMBOAST Kk 0OPa3oBaHMIO Bbi-
BpocoB n (1Mnn) cOPOCOB, KOTOPLIE HYKAAKOTCA B AanbHenwen o6paboTke;

- aMmceumn (rasoobpasHble — Ha 06bekTbl 06paboTKM OTXOAALLMX ra3oB, XUake — Ha

06bekTbl 06paboTkM CTOYHBIX BOJ) OOBIMHO OKAasbIBAKOT BO3AEMCTBME Ha CyLUECTByKOLLME

78



NTC 22-2016

MOLLHOCTHK NO O6p360TKe, X0Ts B 60onbLUMHCTBE cny4vyaeB 3TO NPMBOAUT NLWb K HeGOJ‘IbLIJOMy

YBENUYEHUNIO Harpy3kn Ha HUX. OBpaTHLIMKM NpUMEPaMU CRyxaT MOKpas OUMCTKa OTXOAALLMX

rasoB 1 OTrOHKa NneTy4Ynx MatepranoB Ha CTaHUMNAX 06pa6o1'|<|/| CTOYHBLIX BOA.

2.3.7 O6wume noaxoabl K BbIGOPY TEXHONOMMIN, METOAOB, Mep U MEPONPUATHIA,

HanpaBfieHHbIX Ha COKpaleHnue U O4YUCTKY Bbl6pOCOB BpeaHbIX

(3arpssHsaowWKxX) BewecTB B atTMocepHbIN BO3ayX

Mopxoabl k BoIGOPY METOA0B OYMCTKU BbIOPOCOB BPEAHbIX (3arpAasHAIOLLMX) BELLECTB

B aTMOC(EPHbIA BO3A4yX B 3@BMCUMOCTU OT HanWuns BPEAHbIX (3arps3HSOLLMX) BELLECTB

npeacraeneHsl B Tabnuuax 5 n 6.

Tabnuya 5 — TexHonoruy 06paboTkv OTXOASALUMX ra30B B 3aBUCUMOCTU OT HaNWU4YUs BPEAHbIX

(3arpsI3HAOLLMX) BELLECTB

BpegHble (3arpssHsiowme) BeLyecTsa,

nognexawyue yaaneHuo

n £ FI1Z e
puHLUMN " =
. TexHonorus: 2 [E |8 == =28 |8
JencTeus 32 |a QI8 |- |2 |S
Clelgl8lelelslel=|2 |z
EISIzlElglal®|c|@e|2 |
X |¥ | (@) S I~=IX [« |2 |
> 10 |m ? T |3 |Z o |E [2
(&) @) ~ |® |o
= |2 =z = XS
|2~ O |& |
I |~
OcagutenbHas kamepa/
[paBuTaumoHHas . ¢ 6|+
rpaBUTaLMOHHbLIN cenapaTop
cenapaums
Linknonsl |
Ckpy66epsbl ¢ + |+ |+ + |+
Ckpy66ep c pasbpbisrusaro-
MpombiBanne . LK +|+ |+ + |+
LM YCTPOMCTBOM
Ckpy66ep BeHtypn * | + |+ |+ + |+
Cyxolt anekTpopunsTp .
Moxkpbili anekTpodunbTp K
TkaHeBbIh PUNLTP .
duneTpauma _
Kepamunyeckuin n metannuye-
. + + +
ckum puneTp
KaTtanutuyeckasa dunstpaumns | ¢ + + *
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BpeaHblie (3arpasHaowme) BeLwecTsa,

noanexaiiue yaaneHuo

n £ § E =)
pUHLMN o
. TexHonorus 2|2 § P i b= R e -
aencTBus 3|8 |a QI8 |-l |C
Elcl8l8l2clels|e|E|2 |z
slEEE|l8lalele|l@| |5
= |z (N et -~ 5]
> o |® o (F(Z2 |2 S|E
© s g z S |% g
= bl L
[ByxcTyneH4aTbIi unbTp
.
nbinu
PUnbTPLI aDCONOTHON OYNCT-
. 3
kv (HEPA)
BricokoahdhekTUBHBIN BO3-
.
AyWHbIn dunbtp (HEAF)
MpoTMBOTYMaHHBIN PUNLTP ¢
KoHpeHcaumoHHbIA annapar . 3
KoHpeHcaums
KpuoreHHas koHgeHcauus .
Ancopbums (obLas) . .
Ancopbuys (akTMBMPOBaHHbBIV
3 . ¢ e
yrone)
Apcopbums (LeonuTbl) . .
Apncopbuus Ancopbums (nonumepsi) .
Bripbick cyxoro copbeHTa . +
Bnpeick nonycyxoro (vnm no-
. +
nyBraxHoro) copbeHTa
Bripbick BnaxHoro copbeHTa . +
Ckpy66ep Ans MOKpbIX rasos | + | + ¢ | ¢ |
Ckpy6bep Ansi KUCTbIX razoB | + | + . .
Abcopbuns
Ckpy66ep ANa LenouYHbIX ra-
+ |+ o] .
308
BuoduneTpauma . + .
Buockpy6bep . + *
BuotexHonorum BuoopolueHne . + .
BrodmneTp (BropeakTop) ©
* +
NOABMKHBLIM CroemM
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BpegHble (3arpsasHAoLWLme) BeLecTsa,
nognexawine yganeHuto
s &\ E —
MpuHUMN o |a 5 = I (E1Q
. TexHonorus E |5 |8 slalRlalT |8 18
AeiicTens 32 |a IBdI2IBIE|e (S
Elz |8 R0l |@|= |2 |3
g6 S ITIR I5|lale |z
Q o |3 |B o DI I|C (5|5
~ T o by (5]
>0 |® DTS2 |25 |38
O = |2 b4 = |¥X |=
'3 O |® [T
I |-
TepMNYECKUN OKUCIIUTENb ¢
Tepmuyeckoe KaTtanutnieckum okmcnutenb .
oKucneHue Cxuranne Ha akenbHbIX
+
yCTaHOBKax
NoHuzauyma ¢
XonogHoe OKnc- doTookucneHue/
neHve ynbTpanoneToBoe okucne- * ¢ .
Hue
CenekTMBHOE HekaTanuTuye-
CKOe BOCCTaHOBMNEHNE ¢
(SNCR)
Xumunyeckoe Boc- | CenekTMBHOE aHanUTUYeckoe
*
CTaHOBNEHME BoccTtaHoeneHne (SCR)
CenekTMBHOE HekaTanuTuye-
CKO€e BOCCTaHOBEHME + .
(NSCR)
MemBpaHHas cenapauus .
Opyrne TexHono-
BoccraHoeneHue NOx 13 Bbl-
rm +
XMOMHbIX ra3oe

«#» — MepBUYHasA LUernb TEXHOMOMMM 3aKniovaeTcs B YAANeHUN KOHKPETHOro crneumdunyeckoro
BPEAHOro (3arpsisHsAOLLEro) BELLecTBa.

«+» — nepBuYHas Lienb TEXHOMOrMM He 3aKMnioYaeTcs B yaaneHun KOHKPETHOro cneyuduyecko-
ro BPEAHOro (3arpsAsHAIOLLEro) BeWeCcTBa, HO 3TW BELLEeCTBa TaKkKe YAansaoTCs Npy NCNonb3oBaHum

TEXHOMOrnn.
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Tabnuuya 6 — MoAxoAbI K BbIGOPY METO0B OYMCTKU BbIGPOCOB BPEAHbIX (3arpA3HSAIOWMX) BELECTE B

aTMOC(EPHLI BO3LYX B 32aBUCUMOCTM OT Hanmuusi BpegHbIX (3arpsa3HAOLLMX) BELLECTB

[) F_S ° E '
i} (0]
© T I a I
o _ _ 5 O 2 o |
= = o o c I ® T m
I Ex = = o O o ©
) Q@ = = o = Q C (o]
Q S B o o = O = s
x = ¥ o s © o © o © I
I @ T © O ®© ¥ ®© o = o =
z @ 2 B g2 3 2 S o 2 o T
TexHOnorn4ecku Noaxoa, g 8 g8 8 s ¢ E e 3 532 3 g
© =
o F 8 37 g = & I £ 3 s 8 s ©
o o @ ] 5 © o 9 o 2 &
3 @ 2 o 3 Q3 2 v g © s
=3 = e o 2 s 9 z 8 Ex
a =4 T @ o T O = 8_ -
[ s @ @ o© % T & x
@ % o Q B. [= S c ©
= o o ©
@ = o 2 ©
T = s ©

TexHoNnorn4yeckne noaxoabl K U3BNEYEHMIO N yAANEHWIO NTETYYUX OPraHnyYeckux n Heopra-

HWUYECKNX COeAUHEHUI

Mem6paHHoe pasgeneHve
(No)

KoHaeHcauus (MO) (X) X

KpuoreHHas koHaeHcauuns

X X X
(N0, 30) (X) X)

Ancopbums (30, TO) X X X

Mokpbiin ckpyObep ans ra-
(X) (X) (X) (X) X X X
3o0u4ncTkm (30)

Mokpbiin ckpy6bep ans ra-
3004UCTKN (LLIENOYHOM) (X) (X) (X) X) X X X
(30)

Mokpbin ckpyb6ep ans ra-
3004MCTKN (OKUCTEHNE B X) (X) (X) (X) X

wenoyHow cpege) (30)

Mokpein ckpybbep ans ra-
3004MCTKN (KUCIOTHbIN) (X) (X) (X) (X) X X X
(30)

=

YaaneHne neTyunx opraHn4ecknx U HeopraHUYeckux CoeanHEHN

Buonoruyeckas douneTpa-
ums (30)

Bvonormnyeckas npombiska
(30)
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2 E) o 2 g | gz g 2 o
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E T © 3 8 2 3 g ¢ S 2 El
o m ] o 3 S I © @ z
o ® = K T o) - 2 s 2 I —
TexXHONOrMYECKUN NOAX04 23 3 g s 2 zZ 3 o 2 . 3 3 2
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S = T o o z 9 ] =
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~ * g. [ |5_ = g
2 g o g 3
T = s ©
Bronoruyeckas o6paboT-
Ka B peakTope ¢ opoLuae- X X X
MbIM crnoem (30)
KanenbHbin dounbTp ¢ no-
OBVXKHbBIM OpoLLIaeMbIM X X X
cnoewm (30)
Oku1cneHne npu NoBbI-
LLIEHHOW TeMnepaTtype X X X
(30)
KaTanutuyeckoe okucne-
X X
Hwe (30)
MoHusaums (30) X X
doTookmcne-
HWE/OKNCNEHME B ynbTpa- X X
duronetosom ceeTe (30)
M3BneyveHne 1 yaaneHne B3BeLUEHHbLIX YacTuL|
OTcToHas kame-
pa/rpaBuTaUmMOHHbIN ce- X X X X
naparop (30)
LleHTpobexHbIn cenapa-
X X X X
Top (MO)
OnekTpocTaTU4ecKi Mnbl-
X X X X (X) (X)
neynosutens (30)
Mokpbi ckpy©Gep ans
X X X X
yaanenus neinu (30)
TkaHeBbIn duneTp (30) X X X
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TexHOnormyeckuin Noaxos

Teppable 3arpssHstoLve

BellecTBa

Muakue sarpsasHaoLmne

BellecTBa

HeopraHnuyeckne

B3BELUEHHbIE YacTulbl

OpraHuyeckue

B3BeLUEHHble YacTuubl

HeopraHuyeckue razoobpasHele
Unn NapooBpasHble KOMMOHEHTHI

OpraHuyeckue rasoobpasHble
U napoobpasHele KOMNOHEHTHI

3anax (QypHonaxHyLyue Belye-

cTBa)

Kepamuyeckuni n metan-

nnyeckun punetp (30)

Katanutnyeckasa ounbs-

Tpaums (30)

[ByxCTyneH4aTbI Nblne-
Bon punbTp (TO)

AbcontotHeIn (HEPA)
dunbTp (TO)

BoagyWwHbIN unsTp TOH-
ko ounctkm (HEAF) (TO)

duneTp-
TymaHoynosuTens (M0,
TO) V.

X)

M3BneyeHne n yaaneHne HeopraHn4ecknx coeanHeHnn

BBegneHne cyxon wenoum
(30)

BeegeHmne nonycyxom Le-
noun (30)

BeeaeHre Mokpon n3se-
ctn (30)

CenekTnBHOE HekaTanm-
TUYECKOE BOCCTaHOBIE-
Hue (30)

CenekTnBHOE KaTanutn-
YeCcKOe BOCCTaHOBMEHME
(30)
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TexHonornyecknn noaxop,

Teepable 3arpasHsioLme

BellecTBa

Xuakue sarpssHaowme
BelecTea
HeopraHuyeckue

B3BELUEHHbIE YacTuLbl
OpraHuyeckue
B3BEeLUEGHHbIE YacTUL bl

HeopraHuyeckue rasoobpasHsie
“nn napoobpasHble KOMNOHEHTEI
OpraHuyeckue razoobpasHble

nnu napoobpasHble KOMNOHEHTLI
3anax (aypHonaxHyljue Belye-
cTBa)

HewnsbupaTensHoe kata-

yaaneHus NOx (30)

NUTNYECKOE BOCCTAHOB- X
nexwve (30)
Mokpbii ckpy©bep ans X

dakernbHoe CXuraHme

dakernbHoe CXUraHme
(30)

HeHUA CTaHaapTHOro metoaa.

«X» — OCHOBHO€ NpUMEHEeHWe NoAXoAa.

«(X)» — gononHuTensHoe NpMMEHeHne nogxoaa.

«MNO» — noaxoA B OCHOBHOM MPUMEHAETCA NpY NPeABapuTenbHON o6paboTke.

«30» — NoAX0oA NCMONb3YeTCs B KaYECTBE 3aBeEPLLIAIOLLEr0 meToaa 06paboTku.

«TO» — noaxoa B OCHOBHOM UCMONb3yeTCs B kayecTBe METOAA TOHKOW OMUCTKM Nocrne npume-

Moaxoabl k BbIGOPY METOAOB OYUCTKM BbIBPOCOB BPEAHbIX (3arpsi3HsIIOLLMX) BELLECTB

B aTmoccbeprM BO34yX B 3aBUCUMOCTU OT CKOPOCTK NOTOKa OTXOAALWNX rasoB npuBeaeHbl B

Tabnuue 7.

Tabnuya 7 — Moaxoab! k BbIGOPY METOAO0B OUNCTKN BbIGPOCOB BpeAHbIX (3arpA3HSAOLLMX) BELLECTB B

aTMOCepHbIN BO3AYX B 3aBUCUMOCTUN OT CKOPOCTM NOTOKA OTXOASLLMX rasos

TexHonornyecknin Nnoaxoa

100

(HOpM. Mm3/u)

1000

(Hopm. M3/4)

10 000

(HopM. M3/y)

100 000

(HopM. m3/u)

HUYECKUX COeUHEHUN

TexHonornyeckue Nogxoabl K U3Bne4YeHnto 1 yAaneHuo neTy4nx opraHn4eCckmnx n Heopra-

Memb6paHHoe paspgeneHne

KoHpeHcauus

KpuoreHHas koHaeHcauus
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. 100 1000 10 000 100 000
TexHOMNOornM4ecknin NoAXoA
(Hopm. M*/4) | (Hopm. MP/4) | (HopM. M3/4) | (HOpM. M3/4)
Ancopbums X XX XX X
Mokpblii ckpy6Bep Lna rasooumncTkm
X X XX XX
(sopa)
Mokpblii ckpy6Bep Lna rasooumncTkm
X X XX XX
(wenous)
MokpbIti ckpy6bep Ana razaooumncTKU
P pyoReP . X X XX X
(oKMcneHne B LLENoYHOM cpeae)
Mokpbii ckpy©Bep Ans rasoo4qncTkm
X X XX XX
(kmecnoTa)
YaaneHune netyunx opraHn4eckux M HEOPraHNYECKMX COEANHEHWNIA
Bronornyeckas unsTpayna X XX XX XX
Bronornyeckasn npombiska X X X X
Bronornyeckasn obpaboTtka B peak-
X X X X
TOpe C OpOLUaEMbIM CIOEM
KanenbHbIn QUibTP C NOABWKHBIM X X
OpOoLLaeMbIM CIoeMm
OkncneHmne nNpuy NOBbILLEHHOW TEM-
X XX
nepartype
KaTtanutuyeckoe okucneHme X XX
NoHnsaums X X X X
DOTOOKUCNEHNE/OKUCTIEHNE B YIb- X X
TpadhmnoneToBoM CBeTE
WN3BneyerHve n yganeHue B3BELLEHHbIX YacTuLy
OTtcTonHas kamepa/
. X X XX XX
rpaBUTaLMOHHBIA cenapaTtop
LleHTpobexHbIn cenapaTtop X XX XX X
OnekTpocTaTUYECKUiA Nbineynosu- X X
Tenb (OAHOCTYNEHYaTLIN)
MokpbI ckpyOBep ans yaaneHus
X XX XX
nbinn
TkaHeBbIN DUNBTP X X XX XX
Kepamuueckuin hpunbtp XX X X
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. 100 1000 10 000 100 000
TexHOnorM4yecknin Noaxoa 5 3
(Hopm. M%/4) | (HOpM. M%4) | (Hopm. M3/u) | (HOpM. MP/Y)

MeTtannuyeckuin punbTp HW
Katanutnieckas dounstpauus X X X
[ByxCTyneH4aTbIn Nbineson X X
buneTp
Ab6contoTHbIi (HEPA) donnbtp X X
Bo3ayLUHbIA OUNBTP TOHKOW OYNCT-

Y ® P XX XX X
kn (HEAF)
dunbTp TyMaHa X XX XX
M3BneyeHre 1 yganeHne HeopraHM4eckux CoeAnHEHNN
BeeaneHve cyxon Lwenoum XX X
BeeaeHne nonycyxom wenouu X XX
BBeneHne MoKpoi n3eectu X X X
CenekTMBHOE HekaTanMTuyieckoe

X X X X
BOCCTaHOBIEHNE
CenekTBHOE KaTanMTuieckoe Boc-
X XX XX

CTaHOBIEHME
HewnsbupartensHoe katanuTuyeckoe X
BOCCTaHOBIEHME
Mokpbin ckpy66ep ans yaaneHus X
NOx
PakenbHOE CKUraHne
PakensHOe oKXUraHne X X X X

«X» — TEXHOMOrMYECKMIA NOAXOL NPUMEHSETCS.

«XX» — TEXHOMOrMYECKNA NOAXOA LUMPOKO MPUMEHSIETCS.

«HW» — pononHuTenbHasi UHpopmaLus OTCyTCTBYET.

2.4 Nogxoabl, MeToAbl, MEPbl U MEPONPUATUSA, HaNPaBIieHHbIe Ha

OYMCTKY BbIGPOCOB B aTMOC(epHbIN BO3AYX OT OCHOBHbIX

3arpA3HALWKUX BelecTB

Hactosiwmii nogpasgen chopMupoBaH Ha OCHOBE aHanusa aHKeT, MOJyYeHHbIX OT

NPEANPUSTUN, KOTOPbIM ObinNy pasocraHbl NpUrialeHns Ana NpeacTaBneHns nHdopmaumum

B Hactoswwmn cnpasoyHuk HAOT, a Tarke nonoxeHun «PykoBoOAsLLErO AOKYMEHTA MO TEXHO-
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norvamM perynuposaHus Bolopocos cepbl, NOx, NeTyumx OpraHn4ecknx COeUHEHUA, NbInv 13
CTaUMOHAPHBIX WUCTOYMHUKOBY» (KOHBEHUMSI O TpaHCrpaHWYHOM 3arpsi3HeHUM BO3fyxa Ha
Bonblwme paccToaHus), eeponerickoro cnpasoyHuka HAT «Cuctembl o6paboTku/obpalyeHns
CO CTOYHBIMW BOAaAMW W OTXOASALLMMM rasaMu B XUMUYECKON NPOMBILLIIEHHOCTUY U 29 oTpac-
NeBbIX («BEPTUKANBHBIX») eBponenckux cnpaBodHukoB HAT, nepeyeHb KOTOPbIX NPUBOAUTCA

B Bubnuorpacdpun.
2.4.1 OumncTKa OoT TBepAbIX YacTul (Nbum)

B BbiGpocax mpakTuvecku BCex NpeianpusTUA coaepXarca TBepAble yacTuupbl (B3Be-
WeHHble Bewectsa (2902), nbinu (2909)). Mbinu CoCTOAT U3 TBEpAbIX YacTul, AMcneprupo-
BaHHbLIX B rasoobpasHolr cpefe B pe3ynbTarte MEeXaHW4YecKoro M3MernbYeHUs TBepAbIX Ten
WUNn nog AencTeMeM aspoanHamudeckmx cun. Mo AncnepcHOCTY Nbinb pasgensiioT Ha BUAK-
MYLO (YacTuubl cebilwe 10 MKM), MUKpOCKonuyeckyto (c paamepom yactuy ot 10 go 0,25 Mkm)
N YNbTPaMUKPOCKOMMHECKYHO (C paamepom vactuy meHee 0,25 Mkm).

Mpn HEMomnHOM CropaHWu pasnuyHbIX BUAOB MCKOMaemoro tonnuea, Guotonnvea wn
Buomacckl B cocTaB BbIGPOCOB Mbinv BXOAAT 30mna U caxa. Caxa ABnaeTcs NpOoAyKTOM He-
MONTHOrO CropaHusi ToNnMBea U siBNsieTc Hambonee onacHbIM U3 KOMMOHEHTOB MbINK, TaK Kak
COOEPKNT B CBOEM COCTaBe CMOMUCTbIe BELIeCTBa, B TOM YNCNE KaHLEpPOreHHble CMOfbI
(1,2,5,6-anbensatpaveH (720), 6eHs(a)nmpeH (703)u ap.), n okassiBaeT KpanHe Hebnaronpu-
ATHOE BO3gencTBme Ha aTtMocdepy 3emnu, NOCKONBKY NOrNoWAaeT CBET BO BCEM ANaNa3oHe
LMVH BOJSIH COJSTHEYHOIO M3MyYeHWs, CHUKaET OTpaxarenbHyt crnocobHOCTb CHera v nbaa,
OCTaeTcs B aTMOCdEpPE B TEYEHME HECKONBKUX AHEN N HeLenb U3-3a CBONX abcopBLMOHHbIX
CBOWCTB, YTO 3HAUUTENBHO CnocobCTBYET rnobansHOMyY MOTENMNEHNIO.

[ns ymeHblleHus1 oBpa3oBaHUs MbiNv U ee BbIBPOCOB NMPUMEHSIIOT pasnuyHble nep-
BMYHbIE MEPOMPUATUS, BKMIOUaOLWMe B TOM YUCHE OMTUMU3ALIMIO 3HEPro- U pecypcocbepe-
XEHUs1, nepexon Ha Apyrve Buabl TONNMBA, NpeaBaputensHyto 06paboTky Tonnmea, a Takke
NPeBeHTUBHbIE MEPbI MO COKpaLLEeHNO BbIGPOCOB. [1ns MakcMmanbsHOro cokpalLeHusi BbIopo-
COB MbINM BO3MOXHO NPOBEAEHUE KOMMNIEKCA YKa3aHHbIX MEPOMPUATUIA NOCIE OLIEHKN MECT-
HbIX YCMNOBUNA.

MpyMeHeHre NPeBEHTUBHBIX MEP B Npoleccax obpalleHus (norpyska-pasrpyska, xpa-
HEeHWe 1 Np.) C TBEPAbIMU BELLECTBaMU, BKIMOUAs TOMMMBO, TaKKe MO3BONSET 3HAUUTENBLHO
cokpaTtuTb BbIBPOCH! Mbinv. MeponpuaTnsa No CBEAEHUIO K MUHUMYMY BbIOPOCOB Mbinv M3
XPaHUNMWa NoApasaensioT Ha NepBuUYHble (HaNpUMep, 3aliMTa OT BETPOBOW 3p03vM, Opra-
HU3aUNs YKPbITUA UM NpeaynpexaeHne XxpaHeHnsl BHE NMoMeLleHusi, obecrneveHme yBnax-

HEeHWS NPYU XPaHEHUN BHE NMOMELLEHWNA) U BTOPUYHBIE (HANPUMEP, pachibinieHne, BoAAHbIE 3a-
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BECbl W CTPYMHOE OpOLLEHWE, YCTaHOoBKa pUnbTPoB, Hanpumep, B ByHkepax) mepbl. CBOWO
3PPEeKTUBHOCTL MOKasana TEXHOMNOrus nbinenofaBneHus ¢ MPUMEHEHWEM HAaCbILLEHHOro
napa.

BTopuyHble MEPONPUSATMA MO NPEAOTBPALLEHNIO U COKPALLEHUIO KONMM4YecTBa Mbiv B
OTXOASALWMX rasax BKMOYAOT TEXHOMOrMW AOOYUCTKA U MPUPOAOOXPAaHHbIE TEXHOMOorMM B
KOHL|E NPON3BOACTBEHHOIO LMKNa.

B ocHOBHOM MCMONB3yHOTCA cnepyroLlme TeXHOnorum 1 obopynosaHne, paccMOTpeH-
Hble B 2.3:

- KAMEpbl rPaBUTALMOHHOIO OCaXaeHus. Icnonb3ytoT ToNnbko ANS yaaneHus Hawbo-
nee KpynHbIx (>20 MKM) YacTuL, B paMkax NpeaBapuTeNlbHON OUUCTKY,

- UMKNOHbL. MUHMManbHbBIM pasmep Yactul, yaansieMblX LUMKNoHamu, cocTtaensieT 5—
25 MKM 1 5 MKM B MynbTULMKNOHaX. Pa3paboTaHbl UMKNOHbI BbICOKOWN 3¢hhekTBHOCTH, yaa-
nswowme 60 % — 95 % TU10 n 20 % — 70 % TY2.5; npu aToM cneayeTt yunTbiBaTh, YTO 33
CYeT 3Ha4YuUTENbHOro NajeHWs AaBreHUs MOBbILLAKTCS 3aTpaThbl HA 3HeprocHabxeHue u,
cnefoBaTenbHO, 3KCMnyaTaunoHHble pacxopbl. CTeneHb ynaBnMBaHUS NbiNv B 3HaAYUTENb-
HOW CTEMeHW 3aBMCUT OT pasMepa 4acTuL 1 YBENNUYMBAETCA MO Mepe BO3pacTaHUA Harpyaku
3arpssHAWMM BELLECTBOM: ANS CTaHAapTHbIX OTAENbHbIX LWMKNOHOB AaHHAs BenuuuHa
OpuEHTMPOBOYHO paBHa 70 % — 90 % ana obwero KonMUecTBa B3BELUEHHbIX 4YacTuu,
30% — 90 % ana TY10 n 0 % — 40 % ana TU2.5. lNpumMeHeHne LVKNOHOB B KayecTse
yCTaHOBOK NPeABapUTENbHON 04YUCTKN ANS yaaneHns abpasmBHbIX YacTuL, MOXET YBENNYATL
CPOK 3KCMIyataumm apyroro o60pyaoBaHns Ans CHWKEHWA BbIGPOCOB,

- TKaHeBble UnbTpbl. PaccuntaHbl Ha yaaneHne TOHKOW U ToHYalwewn noinu. Mpume-
HSIETCS TPU OCHOBHbLIX MEXaHU3Ma O4YUCTKW: PUNbTPbI C UMMYNBCHOW OYUCTKOMW, OYUCTKA KO-
TOPbIX BbINOMHAETCH UMNYNbLCHOW NOJAYen CKaToro BO3gyxa C APYron CTOPOHbI, COTpsAca-
TENbHLIMM MEexaHu3Mamn 1 oBpaTHBIM NOTOKOM rasa. CTeneHb MbiNeyfaneHns coctaBnsaeT
oT 99 % 10 99,99 % ans HoBbIX U OT 95 % A0 99,9 % AnNA CcTapbIX YCTAHOBOK U 3aBUCUT OT
CKOPOCTU PUNbTPaLMK, XapaKTePUCTUK YacTULL N TKaHW, a Takke NPUMEHAEeMOoro MexaH1ama
oumnctkn. HoBble paspaboTkn BkntovaroT fobaBneHMe akTMBUPOBAHHOMO YITA WUNU N3BECTU
ANsi BbINONMHEHUs1 06e3BpPEXBaHNSA UNN YNaBNMBAHUS BbICOKOTOKCUYHBIX BELLECTB B purb-
Tparte;

- anekTpodunbTpbl. CoBpeMeHHble anekTpodunbTpbl obecneynsaroT CTeneHb yaane-
HWUSI TBEPAbIX YacTUL, (C MUHUManNbHBIM pasmepom <1 Mkm) oT 99 % ao 6onee yem 99,99 % B
avanasone ot 0,01 go >100 mkMm, anekTpodunbTpbl cTaporo tuna — ot 90 % no 99,9 %.

CreneHb yaaneHus HaumeHee Huskas Ans yactvy avametrpom ot 0,1 go 1 Mkm. CTeneHb
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nbineyaaneHns MOXHO MOBbICUTbL NOCPEACTBOM BBEAEHUS KOHAULIMOHMPYIOLLMX ra3oB, napa
nap.;

- MOKpble ouncTutenn. CTeneHb nbineyganeHus coctaenseT o 80 % ana opocu-
TeNbHbIX KONOHH (pa3Mep U3BMeKaeMbIX YacTul AOIDKEH cocTaBnsTe >10 MkM) U guHammnye-
CKUX N KOMNU3UOHHBIX OYUCTUTENEN (MUHMMAnbHBIN pasMep yaansiemMon Yyactulbl COCTaBns-
et >2,5Mkm);, Ao 99 % ans ckpybbepoB BeHTypy (MUHMManNbHLIN pasmep yaansemon uva-
cTuupl coctaenseT >0,5 MkM); 30MoynaBnuBaioLLmMe YCTaHOBKM TUNa aMyrnbratopa Ansi CTaH-
UMiA C rmapaenMyeckum 3omoyaaneHmem (3a UCKIIOUYEHUEM CTaHLUIA, UCTOSb3YIOLLIUX YToSb C
nokasarenem Anp no (Ca0)2 > 190) no3BoNsIOT AOCTUYL CTENeHn ouncTkn 99,4 % — 99,8 %,

- TEXHOMOMMU OKMCIMEHMWS!, UCTIONb3yeMble AN cokpalleHus Boibpocos JIOC, MAY un
3anaxoB. Llenecoobpa3Ho npuvMEHsITb ANA paspylleHus APpYrmx OpraHVYecKnx BeLLEeCTB,
Bktoyas caxy. OKMCreHe OCYLLECTBIISIETCA Ha CTaAMn OKUCTIEHUS NMPU CKUFaHUN OTXOASN-
LLMX rasoB UMM Ha yCTaHOBKaXxX KaranuTu4eckoro okucrneHus. NpumeHeHne MeTofoB OKUCHe-
HWUA NO3BONSAET NPeAOTBPaTUTL NOCTYNNEHNe B BbIOGPOCHI NApoB CMOM U AErTS, a Takke KOH-
LeHCpoBaHHbIX U neTyunx MAY.

Mpy cpaBHEHWM TEXHOMOrMA MbiNeyAaneHUs CreayeT yuMTbiBaTb XapakTepucTUKn
MbiN U AbIMOBOrO rasa, a Takke gpyrme napamertpbl (cogepxaHue nbinu, pacxos, koneba-
HMS1), MOCKOSBKY OHW MOTYT MOBMMATb Kak Ha obLwyto 3peKTMBHOCTL MNbineyaaneHusi, Tak n
Ha 3peKTUBHOCTb MblNeyAaneHs B 3aBUCMMOCTM OT pasmepa yactul. CKOpocTb Mbine-
yOaneHus Takke CyLLeCTBEHHO 3aBWCWMT OT KOHCTPYKUMMW MbinecbopHUKa, BkmoYas unb-
TPYHOLLMIA Matepman.

Mpy BbIGOPE TEXHOMOIMW MbiNeyLaneHns cregyeT yyuTbiBaTb NoGouYHble BO3nen-
cTBus. Hanpumep, ocHoBHOe NMoBoYHOE BO3AENCTBUE YMEHBbLUEHWUA BbIGPOCOB MbINW BKIHO-
YaeT 04HOBPEMEHHOE YMEHBLLEHNE COAEPKaHUS TSHKEMbIX METaNSIOB (38 UCKIOYEHNEM PTY-
Thn), 6eHs(a)nupena (703) n gmnokcmHoB (3620).

B cootBeTCcTBMM C TpeboBaHMAMM CaHUTapHbLIX HOPM TexHonorndyeckne Beibpocel, a
Takke BbIBPOCHI NOCHe MECTHbIX OTCOCOB, CoAepXaLlme Nbirb, BPeAHbIe rassl, JOIMKHbI Noa-
BepraTbCa OYUCTKE Mepes BbIXO4OM B aTMocdepy. MpuMeHsieMble METOAbI OUYMUCTKM BbIOGPO-
COB B BO3[YLUHbIN GacceliH BecbMa pa3HoobpasHbl M OTIMYaKOTCS Kak Mo KOHCTPYKUMK anna-

paroB, TaK M No TEXHONOrMN 06E3BPEXNBAHMS.
2.4.2 OumncTKa OT cepbl U ee coeaUHEeHUM

OCHOBHbBIM COEAMHEHVEM CEpbl, MPVBOASALLMM K NMOAKUCIIEHNIO NPUPOAHLIX Cped, SB-
nsetca okeng cepbl (330), 06pasyrowmin B aTMocdepe CynbgaTthbl U CEPHYHO KUCTOTY. 3Hauu-

TEMbHYIO POfib B 3TOM MPOLIECCE WUrparoT SHepreTudeckne yCTaHoBKW, paboTarome Ha
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YronkHOM TOMMMBE N MasyTe: BO BPEMS rOpeHus cepa, BXoAsLlas B COCTaB TOMNMBA, OKUC-
NSeTCH B OKCUA Cepbl M BMECTE C bIMOBLIMMW rasamu BbiBpackiBaeTca B aTMOCdEPy.

[nsa cokpaleHus obpasosaHus okeuaa cepbl (330) U ero BbIBPOCOB NPUMEHSAIOT pas-
TNNYHbIE NepBUYHbIE MEePOMPUATUSA, BKKOYAIOLME B TOM YUCIE ONMTUMUIALMIO SHEPro- U pe-
cypcocOepeXeHus (Npy CKuraHum TonnuBea), Nepexod Ha Apyrve Buabl TONnvBa, npeasapu-
TenbHyto obpabotky Tonnmea. [Ons AOCTUXEHUS MakCUManbHO BO3MOXHOTO COKpaLLeHWUst
BbIOGpocoB okcmaa cepbl (330) BOBMOXHO COYETaHME yKasaHHbIX MEPONPUSTUAIA NOCNE OLEHKN
MECTHbIX yCnoBuiA. B TO e BpemMs ucnonb3oBaHue TONAMBa ¢ MUHUMAarbHBIM COAEPKaHUEM
cepbl U NPUMEHEHNe METOAOB MpeaBapuUTENbLHON 0BpaboTkM TONNUBA ANS yAaneHus cepbl,
KaKk npaBumno, COMNPSPKEHO C 3KOHOMUYECKMMU UM TEXHUYECKUMMK TpyaHOCTsSIMK. MoaTomy B
HacToslLLlee BPEMS OCHOBHOE BHUMAaHVE yAEenseTcs BTOPUYHBIM MEPOMPUATUSM — OYUCTKE
AbIMOBbIX ra30B.

[ns O4MCTKM AbIMOBBIX ra30B OT Cepbl N €8 COAMHEHWI NMPUMEHSAIOT PAaCCMOTPEHHbIE
B pasgene 2 pU3nKo-XMMn4eckmne MeToabl:

- abcopbumto;

- xemocopbuuito;

- agcopbumto;

- KaTanMTU4ECKOE OKUCTIEHME;

- DOTOOKMCIIEHNE/OKNCTIEHNE B YNbTPaAMONETOBOM CBETE.
2.4.2.1 A6cop6LUUOHHbIE MeToAbI
OuucTtka oT guoKkcuaa cepbl

[ns abcopbumm MOXHO UCNOMbL30BaTk BOAY, BOAHbIE PAcTBOPbl U CYCNEH3UN Conen
LWENOYHbIX U LWENOoYHO3EMENbHBIX MeTannos. [pMMeHeHne BOAblI CBSI3aHO C BbICOKMMMU
aHepro3atparamun 1 Bogonotpebnennem (yaaneHve amokenaa cepbl (330) ocylecTBnsieTca
npu HarpeBaHwuM BogHoro pacteopa o 100 °C).

B Hopeeruu ncnoneaytot npouecc Flackt-Hydro, B koTopom Mopckas Boaa, nmetoLas
cnaboLLenoyHyo peakumio (4To noebiaeT pactBopumocte SO2), UCMonb3yeTca B KayecTse
NOrNOTUTENA: CHa4ana rasbl OYMLLAIOT OT TBEPAbIX YacTul B MyIbTULIMKIIOHaX UMW anek-
TpohunbTpax, 3aTeM OXNAKAAT BOAOW B ckpybbepe BeHTypu. Abcopbumio SO2 nposoasdr B
norioMm ckpy66epe, nocrne KOTOPOro rasbl HAarpeBaOT TEMIOM ropsHYMX TOMOYHBIX ra3oB, Ya-
CTUYHO OTOBpaHHbIX U3 aKOHOMar3epa.

LLInpoKko NPUMEHSAIOT M3BECTHAKOBLIE U U3BECTKOBbLIE METOABI, YTO 0ObACHAETCA NpPo-

CTOTOW TEXHOMOMMYECKOWN CXEMBI, HU3KUMU aKCcnnyaTtaunMoHHbIMUK 3aTpaTtamMu, AELLEBU3HON U
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AOCTYNHOCTBIO COpOeHTa, a Takke BO3MOXHOCTAMU OUUCTKM ra3oB 6e3 nx npegsapuTensHO-
ro oxnaxaeHus n obecnbinmeaHus. [ns nNpuroToBNEHUA CyCrMEH3UM UCMOMNb3YHT U3MEnb-
YeHHbIN U3BECTHAK C pa3mepom yactuy 0,1 Mm (coctae cycrneHamm TK = 1:10). Hanbonee
NPOCTON CXEMOWN ABNAETCHA CxeMa ¢ obpa3oBaHMeM LUnama, KOTOpbI Nocne BbICyLUMBaHUA
MOXHO MCNONb30BaTh B AOPOXHOM CTPOUTENLCTBE NUOO MOCHE OKUCHEHUS — ANS MPOv3-
BOoACTBa cynbdaTta kanbuma (runca). Takke UCMonb3yTCs CxeMbl rasooumcTkn ot SO2 cyc-
neHsnen n3BecTHsika ¢ gobasneHnemM kapboHOBOM KMCMOTLI U cynbdara mapradua. MNMpume-
HSAOT MpoLUecc, B KOTOPOM B uupkynupytowmn pacteop Ca(OH)2 BeBogaT cMeck xnopupa
KanbUMs U MypaBbMHOWN KUCNOTbI, KOTOPbIE MOBLILLIAKOT CTEMNEHb MCMONB30BaHNsS NOrnoTuUTe-
ns, a Takke ymeHblarT obpasoBaHue conen B abcopbepe M NOBbILWLAIOT Ka4yecTBO runca
npuv nocneayowemM oKUCNeHnn cynedura.

JelweBbiM HepekynepaTUBHbIM METOAOM SIBSieTCsl MeTop, 6asupyrounca Ha uc-
NOMb30BaHWM LENOYHBIX CTOYHBLIX BOZ, MPEANPUATUN; NPU STOM OfHOBPEMEHHO AOCTUraloTCH
BbICOKasl CTeMneHb OYUCTKM AbIMOBLIX rasoB oT SO2 M HeUTpanuaaumsi LEeNoYHbIX CTOMHbIX
BOA.

OCHOBHBIMN HegoCTaTKaMN U3BECTHSIKOBBIX U U3BECTKOBbIX METOJOB SBMAKOTCA 3a-
pacTaHne CUCTEeM OTMOXEHUSIMW FUMCa, 3P03MsA U KOPPOo3us 06opyaoBaHuWs], 3HAUYUTENbHBIA
BpbisroyHoc ns abcopbepa, obpasoBaHne ocafKoB.

B pekynepaumoHHbIX METOLAX OYUCTKN C pereHepaumnen XeMocopbeHToB NornoTuTENb
pereHepupyroT U NOBTOPHO UCMONB3YIOT ANSA OYUCTKY, @ M3BMEKaeMbli KOMMOHEHT nepepa-
faTbiBaloT B TOBapHble CEPOCOAepXKallme NPoayKTbl (SNIEMEHTHYIO Cepy, CEepHyK KUCMOTY,
CKWKEHHBIA ANOKCUL cepbl, cynbdaTthl). B 3aBMCUMOCTN OT TMNa XemocopBeHTOoB pasnnya-
0T CrefyHoLMe OCHOBHbIE METOAbI:

- MarHesuToBbIN METOZL, NPU KOTOPOM gJuokcua cepbl (330) nornowiarT OoKeua-
MapPooKCUAOM MarHus. MeToa no3BonsieT ounwark ropsiyme rasbl 6e3 npefBapuTenbsHOro
OXNaXKAEHWS, MONy4YaTb CEPHYH KMCMOTY — MPOAYKT peKyrnepaumn, a Takke oTnmyaeTcs ae-
LLIEBM3HOW M AOCTYMHOCTBIO XeMOCOopOeHTa, BbICOKOW CTeneHbto ouncTky. K HepgocTaTkam me-
TOLa OTHOCHT CMOXHOCTb TEXHOMOMMYECKON CXEMbI, HEMOMHOE pasnoxeHne cynbdara mar-
H1a npy obxure, BonbLUMe NOTEepU OKCUAE MarHUsA Npu pereHepaumv;

- LIMHKOBBIW MeTog, Npu KoTopoM abCcopBeHTOM Cry»XUT CyCneHsust okevaa umHka. Me-
TOL NMO3BOMNSIET NPOBOAUTL rA3004UCTKY NP BbICOKOA Temnepatype (8o 250 °C). OCHOBHbIM
HejoCTaTkoM s\iBNsieTcst obpasoBaHue cynbdara UuHKa, NOABEPraTe KOTOPLIM pereHepaumm
3KOHOMMYECKN HelenecoobpasHo — crneayeT HenpepbiBHO BbIBOAWUTL €r0 U3 CUCTEMbI, AO-

6aBnas B Hee 3KBUBAMNEHTHOE KONMMYECTBO ANOKCUAAE LIMHKA;
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- abcopbuma HeneTyummm xemocopbeHTamMn Ha OCHOBE HaTpusa (copa, rmapokcug
HaTpus), obrnagaroymMm BbICOKOW MOrNoTUTENBHOM cnocobHocTelo. MeTtoa MOXHO npyme-
HSTb ANSA ynaenveaHus auvokcvaa cepbl (330) ua raszos nwobon koHUeHTpauun. duokeug ce-
pbl (330) nepepabatbiBalOT B CEPHYIO KUCIOTY WUnn cepy. Takke NPUMEHSIIOT COA0BO-
KMCNOTHBLIA U COAOBO-OKUCIUTENbHBIA NPoLecchl (KOHEYHbIM NPoayKT — cynbdat HaTpus).
MpumeHnstoT cynbhuT-oncynbuTHLIN MeToa (MeTog Wollman-Lord), koTopbi BkovaeT ab-
COpOLMOHHOE U pereHepaLvoHHOe OTAENEHMe, yaaneHme cynbdarta n nepepaboTky KOHeu-
HbIX NPOAYKTOB (BbIXOA Cephbl B Npouecce nepepaboTtkm npesbiwaeT 90 %);

- LBOVIHOW LLENOYHOM METOA, MpU KOTOPOM UCTIONb3YOT pacTBOpbI CONen HaTpusi, Ka-
TSl UNX aMMOHUS C MOCreAyoLel pereHepauuelt otpaboTaHHbIx abcopbeHTOB OKCMAOM
unu kapboHatoM kanbuys. lNpoaykTamu pereHepauum SIBMSIOTCS TUMNC, CynbgUT Kanbuus
unn mMx cMecb. PereHepupoBaHHbI abcopbeHT BO3BpALLAOT B MPOLIECC, @ COMU KanbLus
yAansioT ns cuctembl. K 4OCTOMHCTBaM MeToga OTHOCST BbICOKYH 3(ekTMBHOCTL NpoLec-
ca Oo4MCTKW, OTCyTCTBME TBepaou ¢asbl koMnoHeHToB B abcopbepe, oTcytcTBMe conen
Kanbums Ha cTagum nornoweHua SO2 (4TO MONHOCTLIO UcknovaeT 3abueky annapatypblt),
Bonee Huskme (Ha 15 % — 55 %) kanuTaneHble W 3KCNyaTauMoHHbIE 3aTparkl MO cpaBHe-
HUIO C N3BECTKOBLIM W N3BECTHAKOBBLIM METOAAMM;

- aMMUMayHble METOAbI, B KOTOPbIX nornowerne SO2 NponsBogMTCa aMMUaYHON BOAON
MN BOAHBLIMK pacTBopaMn CynbOuUT-6ucynbduTa aMmMoHNSa C Nocreayowmm ero Bblaene-
Hnem. K 4OCTOMHCTBamM MeToaa OTHOCST: BbICOKYH 3(hdeKTMBHOCTL NpoLuecca, JOCTYNHOCTb
copbeHTa, nony4eHne NpoaykToB (cynbduta n bucynbgura ammoHns). HegocraTtkom MeTo-

[a SBMNAETCS ero BbiCOKasi 3HEPrOEMKOCTb.
OuuncTtka ot cepoBogopoaa

OkvcnuTensHble METOAbI OYMCTKM ra3oB OT ceposogopopa (333) nossonsaloT ero
yNaBnvBaTh C NMOMOLLLIO PasnnyHbiX abcopbeHTOB, B TOM UMCIE MbILLBSIKOBO-COA0BbIN (OK-
CUTMO-MbILLIBAKOBO-HATPMEBASA COJSIb); MbILLBbAKOBO-NOTALUHBIN; 3TAHONAMMHBI, HOPManbHbINA
MEeTUN-2-NMPPONNAOH; COAOBBIN; NOTALLHbLIN; LMaHaMUA KarnbUus, pacTBop cofbl U cynbdara
HUKENs, pacTBop cynbdarta kanusi; ammmadHbid pactBop. K OCHOBHLIM XEMOCOPGLMOHHBLIM
MEeTOAaM OTHOCAT:

- BaKkyym-kapboHaTHble MeToAbl, MPU KOTOpbIX cepoeoaopos (333) nornowaetca m3
rasoB BOAHLIM pacTBOPOM kapboHaTa HaTpua Unu Kanus, Nocne Yero pacTeop pereHepupy-
0T HarpeBaHNEM Noj BaKyyMOM, OXNaxAaalT U CHOBa BO3BpaLaoT Ha abcopbuuto. Metoab!
Mo3BONAKT Nonyyatb U3 ceposoaopoaa (333) cepHyto kncnoTy. Bakyym-kapboHaTHbI MeTog

SIBMNSIETCA YCOBEPLUEHCTBOBaHHbIM BapuaHToMm «Cnbopa-npoueccax». B pesynbtate ncnonb-

93



UTC 22-2016

30BaHNA Bakyyma Ha CTagun pereHepaupv cepoBoopoj NONyyarT B KOHLUEHTPUPOBAHHOM
BUAe, yaobHOM ansi nepepaboTku U UCMONb30BaHUSA. DHEpPreTuYeckme 3aTpaTbl Ha OYMCTKY
Nno 3TOMy METOAY 3HaUMTENbHbI: pacxod napa Ha 1 T ynoBneHHOro CepoBoAopoAa fOCTUraeT
20 1. MNornotuteneHasa cnocobHocTb 1 11 5 %-HOro pacteopa cofbl NO CepoBoaopoay Co-
craensetr 5r, a 15 %-Horo pacreopa notawa— 8r. 3TW nokasatenu, a TaKke CTeneHb
OYMCTKM HEBbLICOKM, MOSTOMY METO/, NPUMEHSIETCSH TOMNMBKO 4NN OYUCTKN KOKCOBOTO rasa;

- hocdaTHbIM NpoLEece, NpM KOTOPbLIX CEPOBOAOPOA MOrnowWaeTca M3 rasoB pacTBo-
pamu, cogepxawmmm 40 % — 50 % docdata kanus. docdaTHbIN METOA NPUMEHSIETCS AN
O4YUCTKM rasoB CO 3HAUMTENbHBIM CoAepkaHneM ceposogopoaa (333) n guokenaa yrnepopa.
B kauectBe copbeHTa B HEM UCTONb3YIOT Tpukanbumndocdar. OCHOBHBIM MPENMYLLECTBOM
MeToAa SIBMSIETCS HENeTy4yeCTb akTMBHOTO KOMMOHEHTa pacTBopa M BO3MOXHOCTb paboTbl
Nnpy MOBbIWEHHbIX Temneparypax. [pyu cooTHoweHun B mcxogHom rase H2S:CO2=1:10
CMeCb, BbIXOASALASA U3 pereHeparopa, MMeeT cooTHoweHue 1:3. [oaTomMy docdaTtHbIn Me-
TOA WHOrAa NMPUMEHSIIOT BMECTO 3TaHONaMUHOBOro npu cootHowennn CO2:H2S > 4, ecnun
HY>KHO yAanuTb MuHMUManeHoe konnyectso CO2. [INA OYMCTKM rasos, He coaepxallmx ANOK-
cupa yrnepoga, obbl4HO MCNONb3yoT pacTeop koHueHTpaumen 40 % — 50 % KsPOs; B npu-
cytctBum CO2, yToBbl He AonNyCTUTL ocaxaeHua BukapboHata, npumeHslT 35 %-Hbin pac-
TBOp. Cxema npouecca B OCHOBHOM aHamnormyHa Cxeme 3TaHOMaMWHOBOW O4YUCTKM.
K gocTonHCTBY NpoLecca OTHOCAT CeNeKTUBHOCTL pacTBopa K CepoBOAOPOAY B MPUCYTCTBUM
SOz

- MbILLUbSKOBO-LLENOYHbIE METO/bI, KOTOPbLIE B 3aBUCMMOCTV OT abcopbeHTta noppas-
AEnsAlT Ha MbILbSKOBO-COAOBLIA N MbILLLSKOBO-aMMMadHbIA. B kOHLUE mpouecca nonyyeH-
HYI0 Cepy OTAENsIoT OT pacTBOpa, a PereHepuUpOBaHHbLIN PacTBOp BO3BpaLLatoT Ha abcopb-
umo. JocToMHCTBaMK 3TOrO METoAa ABMSATCA CENEeKTUBHOCTL nornoweHns HzS B npucyT-
cTBUM BonbLumx koHueHTpaumin CO2 n obecrneveHne TOHKOM OYUCTKU rasos;

- XXeneso-cofoBbIA METOL, B KOTOPOM ANS nornowleHus ceposogopoaa (333) ucnonbs-
3YyIOT B3BECb IMAPOKCUAOB ABYX- W TpexsaneHTHoro >xenesa. lpouecc npepycmarpusaet
NPUMEHEHNe CyCrneH3un rmapaTta OKUCKU Kenesa B pacTBope cofbl, umetowem pH 8,5-
9,0.Mpwn pererHepaumm 1o 70 % NOrmnoLLeHHOro CEPOBOAOPOAAa NEPEXOAUT B SNIEMEHTHYHO Ce-
py, a octansHon (B Buae NaHS) okmcnsaeTca no Tmocynedara Hatpus;

- LWEeNOYHO-TMAPOXUHOHOBBIA METOA, MPY KOTOPOM ANS MOrNOWEHUss cepoBosopoda
WCMONb3YHT LLENOYHbIE PAcTBOPbI IMAPOXMHOHA. MNpy pereHepauum pacTBOPOB BbIAENSHOTCS
3MNeMeHTHasl cepa M Tuocynbdar HaTpus. MeToa no3sonsieT ounwatb ras oT HayarnbHOro

coaepxaHus ceposogopoaa B rase ot 0,185 1o 0,2 r/m3,
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- abcopbumn sTaHONaMMHaMK, NpW KOTOPOW ASA NOrMOLEHNs CepoBOAOPOAa UCMONb-
3ylOT pacTBOpbl MOHO3TaHOMaMMHa WnuM TpuataHonamuHa. Kak npasuno, ucnonbayr 15—
20%-HbllA BOAHBIN pacTBOP MOHO3TaHONaMuHa, obnajaroluii BbICOKOW MOrMOTUTENLHOM
CMoCcoBHOCTBIO Ha efMHULY MacChl pacTBopuTensi, OonblUel peakUMOHHON CNOCOBHOCTLIO 1
TErkon pereHepaumnen.

OuucTKa OT OpraHUUYeCcKUX CoeUHEHUI cepbl

B oTx0ASAWMX rasax MOryT COAEpXaTbCA CNeAyoLmMe OpraHM4eckue CoeauHeHns ce-
pbl: cepoyrnepop (334), yrnepoga cepookucs (370), mepkanTaHbl (1716).

Mpn oB6bivHOM Temnepatype cepoyrnepoa (334) manoakTuBeH, W, COOTBETCTBEHHO,
ManoaddeKTUBHLI XeMOCOPBLIMOHHBIE METOALI €r0 U3BMNEYEeHNs U3 Bosayxa. [asbl, koTopbie
copepxat cepoyrnepog (334) u cepookuch yrnepoga (370), noasepratot koHeepcum fo HaS
C NPYMEHEHNEM Xere3oXpoMoBOro karanuaaropa npu 400 °C — 500 °C nnm megHoro npum
600 °C. Obpasyrowwmncsa H2S normowaoT wenoYHsiMu pacteopamu. [Insi 04MCTKM rasos, KO-
TOpble coaepxart cepoyrnepog (334) n cepookuce yrnepoga (370), Hanbonee 3KOHOMWYHBI-
MM NpusHaHbl abcopbumMoHHbIE METOABI.

Hunawwme mepkanTaHbl (1716) XopoLLO pacTBOPAIOTCA B LUEnoYvax, HO Npy YBENMYeHUA
MOMEKYNAPHOW Macchl X PaCTBOPUMOCTb CHWkaeTca. [py ANMTENLHOM KOHTaKTe CO Lweno-
Yblo (B MPWUCYTCTBMM KUCIOpOAA U AWOKCMAA Yrnepoaa) MepkanTaHbl OKUCAAKTCA A0 Au-
CynbraoB 1 NONMCYNbMOUAOB, NIOXO PACTBOPUMbIX B Lenoyn. [Ans pereHepaummn copbeHTa
MCNOnb3YHT HacagoyHble UMK TapesbyaTble KOMOHHbI, B KOTOPbIX OCYLUECTBASAOT Aecopb-
LMo aTMNMepKanTaHa OTAYBKOW NapoM U HarpeTbiM BO3AYXOM C NOAOrPEeBOM pacTeopa Ao
70°C —90 °C.

2.4.2.2 AncopOUNOHHbIE N XEMOCOPOLIMOHHbIE METOAbI
OuucTka oT guokcupa cephbl

B uensax yctpaHeHus HepocTaTkoB abcopOuMOHHbIX Bbinu paspaboTaHbl NpoLeccsl,
OCHOBaHHble Ha BBeAeHUW TBepAblX XEeMOCOPOEeHTOB (B MbINEBMAHOM hOpME) B TOMKW
1 (Mnn) rasoxofpl TENMO3IHEPreTUYECcKMX arperartoB. B kauecTBe xeMOCOp6eHTOB UCMONb3y-
FOT M3BECTHSIK, JONOMUT UMM M3BECTb. YBENUYEHWE aKTUBHOCTM XEMOCOPOEHTOB, a Takke
nopaaeneHve npotecca okucnerna SO2 B SO3 gocTuraeTcs NOCPeaCcTBOM BBELAESHUA pasnng-
HbIX crieuyuanbHbIX 400aBOK (AELUeBbIX HEOPraHUYECKMX CONMEN, OKCUXIopuaa MEean, okenaa
MarHus v gap.).
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B ka4yecTtBe areHTOB AN cBA3bIBaHMA SO2 MOXHO MCMONbL30BaTL HEKOTOPbIE OKCUAbI
MeTannos, Hanbonee pacnpocTpaHeHHbIMN Cpean KoTopbix senstoTcs okeuabl Al, Bi, Ce,
Co, Cr, Cu, Fe, HF, Mn, Ni, Sn, Th, Ti, V, U, Zr. OgH1M 13 ycneLiHo anpobupoBaHHbIX METO-
[LOB AIBMSIETCH OKUCHO-MapraHueBbii meton (Metog duvpmel Mitsubishi).

Cpean cyxux cnocobos aacopOLmoHHOro ynaenveanms guokeuga cepol (330) Hambo-
e LUMPOKO MCMOMb3YIOT B NPOM3BOACTBEHHLIX YCNOBUAX (MPUMEHUTENBHO K rasam npouec-
COB CXMUraHus TBEPLOrO U XWUAKOro TONMMBa) yrneposHble NornoTuTeny (B OCHOBHOM aKTuB-
Hble YriM U MOMYKOKChI), KOTOPbIE MO3BONAT MpoBoAWUTbL obpaboTtky razos npu 110 °C —
150 °C. YuuTbiBas BbICOKYH CTOMMOCTb Takux aacopbeHToB, 3T MeToAbl MOryT ObiTb peko-
MEHAOBaHbL! TONBKO ANns 06paboTkM OTHOCUTESIBHO HEBOMBLLUNMX 06BEMOB OTXOAALLMX ra30B B
NpOM3BOACTBaX CEPHOM KMUCMOThI M LIENMION03bl, Ha HedTenepepabaTbiBalowmx npeanpus-
TUSIX N B PSAE APYrMX MPOLIECCOB.

B kadecTBe 3pdeKTUBHBLIX areHToB ynaBnuBaHus auokcuaa cepbl (330) xopowo 3a-
pekomMeHaoBanu cebs cunukareny, MOHOOOMEHHbIE CMOIbl (AHWOHWUTBI), KUCMOTOCTOMKMNE
LieonnThl, BKMHoYas NpupogHbie (B OCHOBHOM KMWMHOMTUMONWUT- U MOPAEHUTCOAEPXaLLMe Mo-
poabl). CnocoBHOCTb LEeonuToB MornowaTs 3HaduTenbHbIe KonuyecTBa AMOKCMAA Cepbl
(330) npum NoBLILLEHHBIX TEMNEPAaTYPax U HA3KMX KOHLIEHTpaumsax amokenga cepsl (330) B ra-
3ax BbIFOAHO OTNMYAET MX OT APYrX MPOMBILNEHHBIX agcopbeHTos. B 10 xe BpeMa Bnara,
npucyTcTBytoLan B obpabaTbiBaeMblx rasax, yxyalaeT nornoweHne guokemaa cepol (330)
LeonuMramm.

BONbLUMHCTBO CyxMX METOLOB OYMCTKN rasa OT auokcuaa cepbl (330) cBA3aHoO Co 3Ha-
YMTENbHLIMW 3aTpaTamu Tenna Ha pereHepaunio, a Takke BbICOKMMUW KanuTanbHbIMW 3aTpa-
Tamu B CBSI3U C MPUMEHEHUS] JOPOrOCTOALLMX MaTEPUANOoB A4S U3roTOBNEHNS aacopOUmoH-

HOW annaparypbl, paboTaroWen B YCIOBUAX KOPPO3MOHHBIX CPed MPW NOBbILLEHHbIX TeMne-

partypax.

OuucTka oT ceposogopoaa

Hanbonee rnybokyro OUMCTKY rasoB OT cepoBogopoaa (333) obecneumBaroT agcopb-
LMOHHbIE METOAbI C MCMONb30BaHMEM MMAPOKCMAA XKeneaa, akTUBHOTO YInsi, LIeonnToB 1 Apy-
rMX NornoTuTenen.

AKTUBHbIN yrofb He ToNnbko agcopbupyeT ceposofopog (333) 13 razoBow cpefbl, HO 1
KaTanusupyeT peakLuio OKUCNEHWA MNOrnoLlieHHoro ceposogopoaa (333) B apcopbuposaH-
HOW hase KMCNOPOLOM, ECIN OH UMEETCS B rase, A0 3neMeHTHOM cepbl. Ecnn ounctke nog-
BEpraroT ras, He cogepXxaLluii kucnopog, ero obaBnsaT C TakuM pacyeToM, YToObl BbIXO-

ASwmn ras cogepxan He 6onee 0,1 % kucnopoga. TpyaHOCTb NCMONB30BAHWSA aKTUBHOTO Yr-
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NS ANSA peLleHVs 3a4a4M CepOOYUCTKM 3aKMoYaeTcs B TOM, YTO NPU yNaBnvMBaHUM CEpPOBO-
fopogaa (333) yrnem B MpucyTCTBAM KMCNOpOAa OCHOBHAA peakuma npeobpasoBaHus agcop-
farta B 3NEMEHTHYHO Cepy COMpOBOXAAETCA NOBOYHBIM CUIIBHO 3K30TEPMUYECKUM MpoLec-
coM 06pas3oBaHNs CepHON KMCNOTbI.

LleonuTtel ABNAOTCA 3PEKTUBHBIM CPEACTBOM CEPOOUUCTKUN rasoB, HE CoaepaLmx
kucnopog. Kpome Bbicokon aacopbumoHHon cnocobHocTn no ceposogopoay (333), ueonursbl
obnapatoT elle ofHMM CBOWNCTBOM, UMEHLWUM NEPBOCTENEHHOE 3HaYeHVe AN NpousBoA-
CTBa, — OHW CENEKTUBHO M3BnekarT ceposogopoa (333) ns ero cMeceit ¢ ABYOKUCHIO yrie-
poga. N3 yeonutos obLuero HasHayeHUs Havny4ywnuMm aacopBLMOHHBIMU U SKCNIyaTaLmoH-
HbIMW CBOWCTBaMM obnagatot Ueonutel TNa CaA. Lleonutel Tna NaA oTnnyaroTes HU3KON
CKOPOCTBIO MOrMOLLEHNST 1 Aecopdbummn CEpPHUCTBIX coeamnHernn. Lleonut NaX katanusupyet
peakumo okucneHus ceposogopoga (333) ¢ obpasoBaHMEM SNEMEHTHOW Cepbl, AE3aKTUBK-
pytowern agcopbeHt. OpHako 3TO oTpuuyartensHoe cesoncTeo Ueonuta NaX He ucknodaet
BO3MOXHOCTb €ro NPUMEHEeHUs AN CEPOOUUCTKM rasos. Ecnn B npupoaHOM rase, kpome ce-
poeogoposa (333), NPUCYTCTBYIOT CepoopraHUYeckne CoeaMHEHNs, HanpuMep aTunMepkan-
TaH (1728), To ANA CepoOYMCTKU LienecoobpasHo NpUMEHSATb MMeHHo Leonut NaX.

Ha npaktuke Takke HaxoAaT NPUMEHEHNE U Apyrne TBepaodasHbIe NornoTuTenu, no-
fiy4aeMble Ha OCHOBE OKCMAA LMHKE, OKCMAOB LMHKA U MEeAW, a Takke cojepXallue UMHK n
Mefb OTpaboTaHHble KaTanmMsaTopbl MPOLIECCOB HU3KOTEMMEPaTypHOW KOHBEPCUM oKcuaa
yrnepoaa.

OTpaboTaHHble NOrNoTUTENM, KaK NPaBUIO, HE PEreHepUPYIoT.
OuuncTKa OT OpraHNYECKUX CoOegUHEHUI cepbl

Hekatanutudeckas cyxas O4MCTKa rasoB OT CEPOOPraHUYECKMX COEAVUHEHWI BKIOYa-
€T XeMoCOpBLMOHHbIE U aacopOLUMOHHbIE CNOCOOLI. BONMBLUMHCTBO XEMOCOPOLUMOHHBLIX CMO-
coboB GasmpyeTcsi Ha UCMoMbL30BaHUM COPOEHTOB, U3rOTOBISIEMbIX U3 OKCUAO0B LMHKa, Meaw,
XKenesa n HEeKOTOpbIX ApyrMx MeTannoB. OuncTky rasa nposogat npu 200 °C — 400 °C.
Crepyet 0TMETUTBL, YTO 8T Crocobbl HEe 06eCneYMBaloT MOSHYI0 OYMCTKY rasoB OT Takux 3a-
rPSA3HAOLMX BELLECTB, KaK TMOMEHbI U opraHndeckne cynbuabl.

AncopbunoHHbie MeToabl 6a3npyroTCst HA UCMONL30BaHUM aKTUBHBIX YINEN U CUHTe-
TUYECKUX LIeonnToB U He TpebytoT Harpeea ouunLiaemMbix rasoB. CnegyeT OTMETUTb, YTO ak-
TVBHbIE YW, Nydlle NOrnowas cpean APYrux CepoopraHnveckux COeAnHEeHWn TMOMeHsbI
(2420) n cepoyrnepog (334), cnabo agcopbupytoT cepooknce yrnepoaa (370) u ancynbdu-
Abl.

97



UTC 22-2016

CuHTetuveckme LeonuTel (CaA, NaX) obecneunsaroT TOHKYHO OYUCTKY rasoB OT Cepo-
opraHuyecknx coeamHeHuin. OTNUYMTENBEHON OCOBEHHOCTLIO 3TUX aAcopbeHToB SBNAETCS
BbICOKas NMornoTUTenbHas cnocoBHOCTL MO TMoeHaM.

Bce ykasanHble cnocobbl aacopBbLMOHHON rasooumMCcTKM XapakTepuayroTCs BO3MOXHO-

CTbH pereHepaumm 1 MHOFOKPaTHOrO NUCMOSb30BaHUst aacopOeHTOoB.
2.4.2.3 Katanutnueckas oumcTKa

TexHonorns KatanMTUYeCKON OUUCTKM OTXOASALUMX rasoB OT avokcuaa cepbl (330) 6a-
3upyeTca Ha npuHumne okmcnerus SOz B SOs, MCMONb3yeMOM B NPOM3BOACTBE CEPHOM KMC-
NOTbl HUTPO3HbIM (BalleHHbIM) MO0 KOHTaKTHLIM METOAOM.

B nepeom cnyyae B copepxalyue auokeua cepbl (330) n okeuapl asota (301, 304)
AbIMOBbIE rasbl CKUraHus Tonnmea gononHutensHo Beoaat NOz2 (301).

B cooTBeTCTBUM CO BTOPLIM CMOCOGOM AbIMOBbLIE rasbl, Ha 99 % ocBOOOXAEHHbIE OT
netyyen 3onbl, npu 450 °C noparoT B peakTop, B KOTOPOM Ha BaHagMeBOM KaTtanusartope
SOz okmenstoT B SO3 MpUCYTCTBYIOWMM B rasax KucnopogoM. KoHeepTupoBaHHble rasbl
oxnaxgatot fo 230 °C, npombiBatoT B abcopbepe CEPHOM KMCINOTOM 1 NOCIE yrnaBnMBaHna B
BOITOKHWUCTOM (OUIIbTPE CEPHOKUCIIOTHOrO TyMaHa BbIOpachIBatoT B aTMocdepy yepes AbiMo-
Byto TpyOy. MponykTOM npoLlecca razooumcTki ABMSETCA cepHas KUCMOTa CPEAHEN KOHLIEH-
Tpauven 80 %. B gpyrom BapuaHTe 3TOro cnocoba B KOHBEPTUPOBAHHbIE HA BaHaAVEBOM
KaTanusaTope AbIMOBbIE rasbl BBOAAT aMmmMak; 00pasyroLLMnCs Npy STOM aspo3onb cynbda-
Ta aMMOHMWS yAansoT U3 obpabaTbiBaeMbix ra3os B SNeKTPohUnbLTpe, Hanpaenas obesspe-
YKEHHbIN ra3oBbIv MOTOK B AbIMOBYIO TPyOy.

B tabnuue 8 npeacTtaBneHbl xapakTepuUCTUKX NPOLIECCOB Aecynbdypusaumm AbIMO-

BbIX ra3oB.
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«Mokpasi» ouncTka

«Cyxan» oymctka

PereHepaTuBHbI

YcraHoBka Ansa
NpounsBoACTBa

CEPHOWN KNCMOThI

JoB TpebytoT nepe-

paboTku

npovecc
(pBOViHas abcopb-
)
Cre- YpoBeHb aecynbdy- | YposeHb fecynbdy- | Ckopocts Boc- | CkopocTb npe-
neHb pusauum — ot 95 % | pusaumm — ot 50 % | ctaHoBneHus — | obpasosaHns —
ouncTkn| Ao 98 % npu coot- | 4o 80 % B 3aBucumo-| 95 % — 98 % >99 %
HoweHun Cal/S oT | CTK OT COOTHOLLEHMSA
1,02 0011 CalS n cucremsl
(BBEAGHWE MaTepua-
nos B Tpy6onpoBoz
Unn B neYb)
Mo6ou- | Mpwn onpeneneHHbix | CynbduT 1 cynbdat
Hble YCIOBUSIX MOXET KanbLms He BoCCTa-
npo- ObITb MONyYeH rmnc, HaBnMealTCs
LYKTbI NPUroaHbIN ANA UC-
noneL30BaHWA B NpPo-
V3BOACTBE MMncoKap-
TOHa
Orpa- BoamoxHas npobne- HepeHrabenbHa. KoHueHTpauua
HUYe- Ma o6pasoBaHus oT- | borbLuoe KonuyecTeo nbinyu —
HK1A NOXEHNIA obpasyoLmxca oTxo- <30 mr/HopMm. M3,

KoHueHTpauyus
02 B 5 pas Bblwe
KOHLEHTpauum
SO2

B HEKOTOpPBLIX Cry4Yasx MepOornpuATAA MO COKPALLEHUH BbIGPOCOB Cepbl MOTYT TakKe

NMPUBOAMTL K YMEHbLUEHMIO BbIOpocoB okcuaoB asoTa (301, 304) n apyrix 3arpsasHsarLWLmMX

BELLECTB.

Crepyet BblOMpaTe BapuaHTbl, B pe3yrbTaTe KoTopbix ByAyT nonyyYeHsl NpUrogHble K

MCMNOb30BaHMI0 NOGOYHbIE MPOAYKTLI, @ TaKKe BapuaHTbl, NO3BOMSIOLME MOBLICUTL TEMMO-

Boi KMJ n cokpatuts oGpasosaHne oTxo80B8. HecMOTps Ha TO, YTO GOMBLUMHCTBO NOBOYHBIX
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nNpoaykToB (Hanpumep, cynbdart Kanbuus, aMmMmmadHas Coflb, CepHas KUCMoTa unm cepa),
NPUrofHbl ANA MOBTOPHOMO UCMONbL30BaHWA, cneayeT NpUHMMaTb BO BHUMAaHWE PbIHOYHbIE
YCIOBUS U CTaHAapTbl KA4YecTBa.

B Tabnuue 9 npuseaeHbl NONOXUTENBHBIE N OTPULATENbHBIE NOGOYHbIE BO3ASNCTBUS

NpOLECCOB Aecynbdypr3aLmm AbIMOBbIX ra3oB.

Tabnuua 9 — MNonoxuTtenbHble U oTpUUaTernbHbIe NO6OYHbIE BO3AEWCTBUSA NPOLIECCOB

Aecynbdypusaumm JbIMOBbIX ra30B

TexHOMorMs cokpaiyeHus MonoxuTenbHbie OtpuyarenbHble

BbIGPOCOB Cepbl

no6oyHble BO34ENCTBUSA

no6oyHble BO3AEUCTBUA

Mpouecc ¢ ncnonb3oea-
HUEM CyXUX OYMCTMTENEN
nnm gobaeneHMem cyxmx

BeLlecTB

YMeHbLUeHne BbIOPOCOB NMbinv

N TsKenbIiX Mmetannoe

CynbcuTt 1 cynbdar kansums
He BoccTaHaenueatotca. O6-
pasyeTcs 6onbLuoe Konmye-

CTBO OTXOA0B

Mpouecc ¢ ncnonb3oea-
HMEM MOKPbIX O4YMCTUTE-

nen

YMeHbLUeHne BbIOPOCOB Mbinn
W TsPkenbIx meTannos. Bos-

MOXHO€ yny4lleH1e Ka4vyecTsa

Pacxop Bogbl. dHepronoTped-
nenwue. MotpebneHne napecT-

Hska. O6pasoBaHne 0Tx0[0B

No60OYHbIX NPOAYKTOB A0

cynbara kanbumsa

2.4.3 OuKncTKa OT a30Ta U ero coeguHeHun

OTxopsime rasel, cogepxalyme okcevabl asota (301, 304), obpa3syoTcs Ha NPOn3BOA-
CTBax XMMUYECKON NPOMBILLIEHHOCTH, B NpoLeccax HedpTeneperoHky, Npu CxXMraHum Tonnm-
Ba. Ha npaktuke Gonblueli YacTeio ¢ oTxoaAwmMmM rasamum seibpackisatorcs NO (304) n NO2
(301) npun Nx 0/HOBPEMEHHOM NPUCYTCTBUN.

O6o3HaveHre okcugos asota (301, 304) oTHocUTCA K cymme okcuaa asota (304) u
aunokenga asota (301), ebipaxeHHol B Buge NO2 (301). 3akuck asota (N20), asnsiowascs
rasoMm, Co3gatommM napHUKoBbI acdekT, He oTHoCUTCA K NOx. OCHOBHBIM MCTOYHUKOM 06-
pasoBaHna NOx eBRSeTCs cxkuraHue, NPy KOTOPOM B MepByl0 oyepefb obpasyetcs okemi
asota (ll) (304). Okeng asota (ll) (304) 3atem BbICTPO Npeobpa3yeTcs B AMOKCUA asoTa
(301).

BuiGpocekl okenaos asoTa (301, 304) cnocobCTBYOT NOAKUCNEHUIO 3a CHET obpasosa-
HUA asoTucton kucnotbl HNO2 u asoTHol kucnotel HNOs, 3abonauveanuio, o6pasosaHumio
030Ha (326) B Tponocgepe n (B8 ocobeHHocT NO2 (301)) k pasapakeHnto 1 NOBPEXASHWIO

opraHoe abixaHusa. Okenabl asota (301, 304) MoryT BCTynaTtk B peakumio ¢ ammmuakom (303),
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obpasys BTOPUYHBIE BbICOKOLMCTEPCHBIE YacTWLbl, OKasbiBaroLLMe oTpuLaTellbHOE BO3LEN-
CTBME Ha 340POBLE NIOLEN.

[nsa cokpalyeHuss obpasosaHust okenpos asota (301, 304) n nx BeIGPOCOB NPUMEHSIOT
pasnuuyHble NepBUYHbIE MEPOMPUSTUSA, BKIFOYAOLWME B TOM YMCME ONTUMU3ALMIO 3Heprocte-
pEeXEeHUsT (NpY CKUraHUM TOMNMBa), NEPExon Ha APYrne BuAbl TOMNMBAE, NPEenBapUTENbHYHO
0bpaboTky (o4McTKy) Tomnnmea. [Ns AOCTUXKEHMS MaKCMMarbsHO BO3MOXHOIO COKpalleHWs
BbIGPOCOB OKCMAOB a30Ta BO3MOXHO COYETaHWME yKasaHHbIX MEPOMPUSTUMIA MOCME OLEHKW
MECTHBbIX YCNOBWIA. B TO e BpeMs MCnonb30BaHne TONnMBa ¢ MYHMMAarbHbIM COAEPXKaHMEM
a30Ta u NpUMEHEHVe METOLOB NpeaBapuTensHon obpaboTkmn Tonnmea AN yaaneHns asoTa,
KaK MpaBunIo, COMPSPKEHO C 3KOHOMUYECKUMM UMM TEXHUYECKUMW TPYAHOCTAMK. [1o3ToMy B
HacTosiLLee BPEMSI OCHOBHOE BHUMAaHWE YAENSETCS BTOPUYHBIM MEPOMPUATNAM — OYUCTKE
AbIMOBbIX ra30B.

[nA o4MCTKM ObIMOBBIX ra30B OT a30Ta W ero COeAMHEHWUA NMPUMEHSIOT PacCMOTPEH-
Hble B pasgene 2 Puamko-XMMmny4eckne MeToab!:

- abcopbumto;

- xemocopbuuito;

- agcopbumto;

- KaTanuTU4eCcKoe OKUCIIEHME.
2.4.3.1 AG6cop6LMOHHbIE MeTOAbI

Ha npoMbILLNEHHbIX NPEANPUATUSIX MPUMEHSIOT METOA FOMOTEHHOTO OKUCIEHNSI OKCU-
aa asora (Il) (304) B rasosomn case KNCNOPOAOM; NPOLECC HTEHCUDMUMpYeTCa aobaeneHn-
€M Kucnopopga B rasoByto a3y, ofHaKo 3TO CBA3aHO ¢ 6onbLUMM pacxoAoM KMCnopoaa, no-
CKONMbKy B peakumto ¢ okcuaom asota (1) (304) ectynaet Tonbko 1 %, a ocTanbHOW KUCNOPOoA,
BblOpacbiBaeTcs B atMocdepy. CKOpOCTb peakLn OKUCNIEHNA a3oTa KMCNOPOAOM YBEMUYU-
BaeTCsA B NPUCYTCTBUW KaTanusaTopos, Havbornee akTUBHBIM CPeAUn KOTOpbIX SBNAETCH romn-
kanuT (Npu Temnepartype 120 °C).

WUHTeHeudmkaumsa npoueccos okucneHuss n abecopbuumn okenpoe asorta (301, 304)
TaKke AOCTUraeTcs NOCPeacTBOM YBENMUEHNST CKOPOCTU OKUCNeHns okenga asora (1) (304)
B Xuakon case B AByX BapuaHTax: OKUCINEHWE KUCMOPOAOM N O30HOM B XMAKOW hase 1 oa-
HOBPEMEHHOE OKMCINEHNE U MOrNOLEHNE KUAKUMU okncnmTensamn. CKOpoCTb pacTBOPEHUA
rasoobpasHbix OKMCnUTENeNn (030Ha M KUCnopoaa) B Xuakon dase 3aBUCUT OT JaBneHus,
KOHLIEHTpaLuM KOMMOHEHTOB, TEMNEepaTypbl, BENUYMHbI MexXda3HOW NOBEPXHOCTK, Typoy-

JNIEHTHOCTU NOTOKOB U T. 4.
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[ns abcopbumn OKCUMAOB a30Ta UCMOMb3yoT BOAY, PAcTBOPbLI LUEeNoYen 1 CenekTme-
Hble COPGEHTLI, KUCMOTbI U OKUCTIUTENN.

Mpn abcopbuum BOAOM OCHOBHBLIM (DaKTOPOM, OMnpeaensiowmnmM 3KOHOMUKY npoLecca,
SIBNSIETCA pacxoj Nepokcuaa Bogoposa.

MPUMEHSIIOT NPOLIECC ra3oouMCTKM BoAoin U umpkynupytowiet HNOs, B koTopom ans
WHTEHCUMKaLMM NpoLecca UCNONb3YIOT KaTaniaaTop.

AKTVMBHOCTb LLENOYHBIX pacTBOPOB OnpeaenseTca HavansHeIM pH pacTesopa: akTue-
HOCTb TEM BhbILLE, YEM BbliLLiE 3TOT NoKasaTtenb.

Mpu aBcopbumm pacTeopammn ammmaka (303) obpasytoTca COefUHEHNA C HA3KON TeM-
nepaTypon pasnoXeHus.

[na ouncTkM razoe ot okcuaa asora (Il) (304) npu oTcyTCTBUM B ra3oBoi dase Kncno-
poga MoryT ObITb MCMOMb30BaHbl cenekTuBHble abcopbeHTbl: pacteopbl FeSOs, FeCl,
Na2S203, NaHCOs. Pacteop FeSO4 aBnsietcs Haubonee AocTynHbIM U 3 dEeKTUBHBIM MO-
rmoTuTenem; B kadectse abcopbeHTa MoryT ObiTb UCMONb30BaHbl TPaBUIbHbIE PaCTBOPbI,
cogepxalme FeSQ4. MornotntensHas cnocobHOCTb pacTBopa 3aBWCMT OT KOHLEHTpaLummn
FeSQ4 B pacTBope, TemnepaTypbl 1 KOHUeHTpauum okcnaa asota (l) (304) B rase. Mpucyt-
CTBWE B PacTBOPE CEPHOW 1 a30THOW KUCIIOT, CONEN N OPraHNYECKMX BELLECTB CHIDKAET ero
MOrfoTUTENbHYIO CMOCOBHOCTD.

B3avmogelicTBre OKCMAOB asoTa C Xuakumm copbeHtamm Hambonee 3EKTUBHO

npoTtekaet npu 20 °C — 40 °C.

MeTon ogHOBpPEeMEHHOW OYMUCTKU ra3oB OT guokcuaa cepbl (330) n okcuaos
asora (301, 304)

OTxopsiume rasbl, copepxawme guokens cepbl (330) u okemabl aszota (301, 304), 06-
pasyloTCs NPU CKUraHUN CEPHUCTOTO TOMNMUBA, ANt OYUCTKM KOTOPbLIX MPUMEHSAOT KOMMNEKC-
Hble MeToAbl. CTeneHb OYMCTKN B KOMMMEKCHbIX MeTogax obbldHO cocTaenseT 90 % oT au-
okcuaa cepbl (330) n 70 % — 90 % o1 okcugos asoTa (301, 304). OgHOBPEMEHHYHO OYUCTKY
MOXHO MPOBOAMNTb LLENOYHBIMU pacTBOpamMu.

B npouecce peakumnn SO2 + NOx npespallatotcs B UMUAOANCYNbMOHAT 1 ANTUOHAT,
KOTOpble 3aTeM NepeBOAST B aMMUaK, asoT, cynbdar HaTpus v runc. Metog MOXHO npume-
HSITb NMPW QYMCTKE ra3oB, 0OPa3yoLLUXCH NPY CKUrAHU BbICOKOCEPHUCTbLIX TOMMMB.

[ns npouecca 04UCTKU BO3MOXHO MCMOMb30BaHWE HAaTPUEBBIX COMEN B MPUCYTCTBUW,
Hanpumep, conen xenesa. CTeneHb ounCTkn B 3TOM criydae coctaenaeT 80 % — 90 % ot
okcmaos azota (301, 304) 1 90 % ot guokeuaa cepbl (330). OBpasytowmincs cynbdaT HaTpus

oBpabaTbiBatoT CyNbUTOM KanbLys U AUOKCMAOM CEPbI, MOMyYas rMnc U PereHepypysi UOHBbI
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HaTpuws. B kavectBe nornotutens SO2 + NOx MOXHO Takke MCMoNb30BaTe OKCUA MarHus ¢

nony4YeHneM rurca u HATpaTa KanbLus.
2.4.3.2 AncopOUUOHHbIE N XeMOCOPOLMOHHbIE METOAbI

ApcopbumoHHble crnocobbl MOrMOWEHUS CnabooKUCNEHHbIX HUTPO3HBIX ra3oB Mano-
apheKTUBHBI (TakK ke, Kak 1 abcopbLMOHHbIE) BCNEACTBUE 3HAYUTENBHON NHEPTHOCTM OKCU-
aa asota (Il) (304), aensatoweroca HeconeobpasyoWmMM CoeanHEHNEM.

B NpOMBILINEHHON MpaKTMKE rasoo0YUCTKM MCMOMb3OBaHWE afcOpOEHTOB Kak areH-
TOB — akkymMynsTopoB okcugos asota (301, 304) Becbma orpaHnyeHo.

O dPeKkTUBHBIMM NOTNOTUTENAMU ABMATCA aKTUBHbBIE YN, OAHAKO MPU UX KOHTaKkTe
¢ NOx BO3MOXEH 3HaUUTESbHbIA Pasorpes, KOTOPbIA MPUBOAWUT K BO3rOpaHWIo yrisa U aaxe
B3pbiBaM. B TO ke Bpemsi aKkTMBHbIE YIIW XapaKTepUayrTCH HU3KON MEXaHU4YECKON MPOYHO-
CTbHO U BOCCTAHOBUTENbHBLIMM CBOMCTBaMM, BbI3bIBAIOLLMMW KOHBEPCUIO MOrMoLaemMoro an-
okcumaa asota (301) B cnabocopbupytowmiics okeung asota (ll) (304).

ApcopbumoHHasi CnoCoBOHOCTb CUNMKarene HEMHOMO HWKE MO CPaBHEHWMIO C aKTUB-
HbIMW YINSIMW, HO OHM NULLIEHbI BbILENEPEYUCTIEHHBIX HEAOCTaTKoB nocnegHunx. OTHocu-
TenbHo HebonbLUoW nornoTuTensHow crnocobHocTeo No NOx xapakrepuaytoTca anioMoreny,
obnagaroLine HeBLICOKOM CTOMKOCTLIO. BbICOKasa eMKOCTb MO OTHOLIEHWMIO K OKCMAAM asoTa
(301, 304) u BbicOKass MexaHM4ecKkas U TepMnyeckas yCToMYMBOCTb NPUCYLLM antoMOCUVKa-
Tam.

JlocTaToyHo LUMPOKO NPUMEHSIIOT Npouecckl agcopbumn okempaos asota (301, 304) Ha
MONEKYNSAPHBIX CUTAX, B YACTHOCTU Ha BbICOKOKPEMHE3EMHbBIX KMCIOTOCTOMKMX LIeonuTax Ha
OCHOBE MOpPAEHUTA, MOrNoTUTENbHASA CNOCOOHOCTL KOTOPbIX B AKTUBMPOBAHHOM COCTOSHUM
npu MarbIx napuyuanbHbiX AaBneHnsx okcugoe asota (301, 304)Ha 1-2 nopspaka BbILE, HYem
y cunvkarenem.

XeMoCcopBOLMOHHYHO ra3ooumncTky OoT okcugos asota (301, 304) MOXHO OpraHn3oBaTb
Ha OCHOBE MCMONMb30BaHUSA PasfMYHbIX TBEPAbIX BELLECTB, CNOCOBHBIX BCTYNaTb B XUMUYe-
CKO€ B3aUMOAENCTBUE C yAANSIEMbIMA KOMMOHEHTaMM.

Hanpumep, c uenbto ynaenusaHusa okengos asota (301, 304) 13 oTxoAsLmMX rasoH
NPUMEHSIIOT MeTof, aacopbLMM OKCMAOB a30Ta TOPEoLLENoYHeIMM copbeHTamm B annaparax
kunswero cnos. OtpaboTaHHbIi copOeHT npeacTaBnaeT cobon xOPOLO XpaHsLeecs He-
cnexueatolleecs Topdoas3oTHoe yAoOpeHWe, NPUrogHoe AN WUCMONb3OBaHWA Ha noBbix
noyeax u cogepxawiee 8 % — 12 % ycsosiemoro asota u 27 % — 30 % xopoLuo yceosieMbIX
pacTEHUSIMN TYMWHOBBLIX KUCIOT, SIBASIOLMXCSH 3PPEKTUBHBIMKY CTUMYNATOPaAMKM MX pOCTa

(3TV KMCNOTLI 0BPa3yHOTCS B pesynbTaTte Karanusnpyemoro okcnaamu asota (301, 304) npo-
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Liecca OKMCMEHMS OpraHMYeckon Maccbl Topda NPUCYTCTBYHOLLUM B OYMLLAEMbIX rasax Kuc-
nopogom). KanutanbHble U 3KCnnyaTayuoHHbIe 3aTparbl N0 3TOMY METOAY HWXKE, Yem npu
KaTanuTU4Yeckom OUNCTKE, OQHAKO HEAOCTaTKOM MeToAa SBMSETCS BO3MOXHOCTb CAMOBO3IO-
paHusa Topda.

Mo cxopHOW TexHoMorMm BO3MOXHO ucnonb3oBaHne Bypbix yrnen, docdaTHoro Cbi-
pbs, NUrHWHA; NPWY 3TOM TBEPAbIE NPOAYKThI FA3004UCTKM, KakK U B Criyyae NpUMEHEeHNs Top-
dowenoyHoro copbeHTa, He Noagnexar pereHepaumMm u MOryT UCMONb30BaTbCA Kak OpraHo-
MUHepanbHble ya00peHMsa 1 NPOMBbILLNEHHbIE peareHTbI.

Takxke B ka4eCTBE APYrX LUMPOKOAOCTYMHBIX U AELLEBbIX NOrMOTUTENEN OKCUAO0B a30-
Ta (301, 304) MOXHO MCMONb30BaTh U3BECTHSAK, U3BECTb, CIAHLEBYIO 301y, OTpaboTaHHble
copbeHTbl MOXHO MCMOMbL30BaTh ANA HEWTpanuM3auuM KUCHbIX CTOKOB WMMWM HanpaensaTe B

cenbCcKoe X035MCTBO B KAa4YecTBe a3oTcoaepKalmx yaoopeHni.
2.4.3.3 Katanutnuyeckasi oumcrka

[na obesBpexvBaHns oTXoAAWMX rasoB OT okcupos asota (301, 304) npumeHsoT
BbICOKOTEMMEPATYPHOE KaTalnMTUYECKOE BOCCTaHOBMEHUE, CENEKTUBHOE KaTanuTU4eckoe
BOCCTaHOBIMEHNE U PA3NOXEHUE reTepOreHHLIMN BOCCTAHOBUTENSAMU.

Mpouecc BbicOoKkOTEMNEPATYPHOrO KaTanMTU4eckoro BOCCTaHOBIEHUA NPOUCXOAUT NMpu
KOHTaKTUPOBaHUN HUTPO3HbLIX ra30B C rasamMn-BOCCTAHOBUTENSAMU Ha NOBEPXHOCTU KaTamnu-
3aTopoB. B KauecTBe kaTaNM3aTopoB MCNOMBL3YOT METannbl NNATUHOBOW rpynnbl (Nannagui,
PYTEHMI, NnaTtuHa, pogui) unu Gonee gewesble, HO MeHee 3hdeKTUBHbIE U CTabunbHble B
3KCMNyaTauum cocTasbl, BKIOYaoLWmMe HUKerb, XPOM, MeAb, UMHK, BaHaaAWnA, Liepun u apyrme
3aneMeHTbl. B uenax ysenuueHnsi NOBEPXHOCTU KOHTaKTa KaTanu3aTopbl HAHOCAT Ha Nopu-
CTbl€ UMW HEMOPUCTLIE Martepuansl (Kepamuka, okCua anioMUHUA, cunukarens, MeTannmye-
CKWe NeHTbl U T. N.) pasnuuHon dopmbl. BoccTaHOBUTENAMU ABNAOTCA METaH, NPUPOAHLIN,
KOKCOBBIN N1 HEPTAHOW ras, okcua yrnepoga, BoAOPOA UnNn asoTo-BOA0POAHASA CMECh.

Mpoueccel BbICOKOTEMNEPATYPHOro KaTanuTUYECKoro BOCCTAHOBMNEHUSA OKCUAOB asoTa
(301, 304) obecneunBatloT BbICOKYHO CTENEHb NX 06e3ppexunBaHns. B To xxe BpemMs oHu obna-
JaloT TakMMU HE40CTaTKaMM, Kak 3HauYUTENbHbIE Pacxoabl ra3oB-BOCCTaHOBUTENEN, HEODXO-
AVMOCTb OYMCTKN KOHBEPTUPOBaHHLIX ra3oB OT oBpasyrolerocs okcuaa yrnepoaa, coaep-
»aHue kotoporo coctaensieT 0,1 % — 0,15 %, BO3MOXHOCTb UCMONb30BaHUSA TOMNBLKO HU3KO-
KOHLIEHTpUpoBaHHbIX razos (10 0,5 % NOxu o 4 % — 5 % Oz2).

Mpouecc cenekTMBHOMO KaranuTudeckan BoccTaHoBneHnA okenpos asota (301, 304)
BbIFrOAHO OTNNYAETCH OT BbICOKOTEMMEPATYPHOro TeM, YTO NPOTEeKaeT B OCHOBHOM u3bupa-

TENbHO. NCMONb3yeMblA BOCCTaHOBUTENDL (OObIMHO aMMMak) pearvpyeT NperMMyLLECTBEHHO C
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okcngamum asota (301, 304) n NoYTM HE B3aMMOAENCTBYET C HAXOAALLUMMCH B HATPO3HbIX ra-
3ax kucnopogoM. besspeaHble NpoAyKTbl peakuuin (a30T U Bofa) ABMSIIOTCA eLle O4HUM Bbl-
rofiHbIM OTNNYMEM 3TOro metoaa. CenekTMBHOE KaTanuTUYecKoe BOCCTAHOBMNEHUE NMPOUCXO-
OWUT NpU OTHOCUTENBHO HU3KMX Temnepatypax (180 °C — 360 °C) ¢ BbligeneHnem Hebonb-
wmnx konuyects Tenna. lNpouecc gocTaTtoyHo NpoCT No annaparypHomy odopmneHuto. lMpo-
LeCCbl CENeKTUBHOro KatanMTu4eckoro BoccTaHoBneHusa okenaos asota (301, 304) ncnons-
3yHT 1 Ana 06paboTkn HATPO3HbIX rasoB, CoAepXaluX B3BELLEHHbIE BelwecTea (2902) v au-
okeng cepol (330).

PasnoxeHne okcmpos asota (301, 304) reTeporeHHbIMU BOCCTaHOBUTENAMWU OCY-
wecTensaeTca npu Bbicokux Temnepartypax (500 °C — 1300 °C); gedukcauma asora u oTxo-
OSLWMX razax MOXHO NPOBOAUTL Ha TBEPAbIX YrnepofcojepKallumMx marepuanax, B 4acTHO-
CTW Ha yrne, Kokce, rpacdure. B aTux npoueccax yrnepos BbINOSNHAET DOYHKUMN KaK KaTanu-
3aTopa, Tak u Tonnmea. Bbicokue Temneparypbl TakMx NpPOLECCOB OTPULATENBHO CKasblBa-
FOTCH Ha UX TEXHUKO-OKOHOMUYECKUX XapaKTEepUCTUKaX, XOTH 3Ha4MTEeNbHas YacTb 3HepreTu-
YeCcKoro noTeHumana obe3BpEKMBaEMbIX ra3oB MOXET ObITb MONE3HO UCMONb3OBaHA.

Mpu pasnoxeHun okenaos asota (301, 304) roMOreHHbIMN U reTepPoreHHLIMU BOCCTa-
HoBuTEenaMM 6e3 katanusaTopa B kavyeCTBE FOMOIEHHbIX BOCCTAHOBUTENEW UCMONb3YHTCA
pasnuyHble roptoune rassl U ammuak. Ha ncnonb3osaHWM NpUpPOAHOro rasa OCHOBaH METOA
TEPMNYECKOro pasnoxeHusa okeuao asota (301, 304) oTxoasALmMX ra3oB NPOM3BOACTEA LWa-
BeneBom Kncnotol, cogepxamx 2 % — 3 % NOx 1 10 % — 15 % Oo.

Mpn obpaboTke OTHOCUTENBHO HEBOMbLUIMX 06BLEMOB CNaboOKUCNEHHbIX OTXOAALMX
rasoB MEeTof BbICOKOTEMMEpaTypHOro pasnoxeHus okcugos asorta (301, 304) roMoreHHbIM
BOCCTaHOBUTENEM SABIAETCH 3KOHOMUYECKU Bonee BbIrOAHbIM, YEM KaTanuTUyeckme u Lie-
noyHble MeToAbl: OH obecneumBaeT CTeneHb pasnoXeHus okcuaos asota (301, 304) po
92 % — 96 %. [1na obpaboTkm 3HaUMTENBHBIX OOBEMOB BbICOKOOKUCNEHHBIX OTXOAALUX ra-
30B C HU3KUM copaepkaHnem okcuaoB asoTa (301, 304) B kayecTBe rOMOreHHOro BOCCTaHO-
BUTENSA MOXHO MCMOSNb30BaTh ra3oobpasHbii aMMUaK, UTO MO3BONSET 3HAUUTENBHO YMEHb-
LUNTb TeMMepaTypy npoLecca pasnoxeHus.

3HaunTenbHo 6onee Hu3kue TemnepaTtypbl BOCCTAHOBMNEHUSA okcuaoB asota (301,
304) BO3MOXHbI Takke Npy NpUMEHEHNN BapuaHTOB BOCCTAHOBUTENbHOrO MeToAa, OCHOBaH-
HOro Ha 06e3BpPEXNBAHNN HUTPO3HBIX ra30B C NOMOLLBLIO kapbamuaa, KOTOPbIN UCMONb3YHOT B
BuAe BOAHbIX PacTBOPOB MMM pacTBOPOB B a30THOMW, CepHon, hochOpHOM KUCnoTax; npo-
AyKTaMuK 3TOro npouecca fABNATCA HeTokcuyHble BewectBa — N2, CO2 1 H20. Kap6amuma

MOXeT ObITb UCNONB30BaH B BUAE NnopoLUKa unu rpadyn, a Takke HaHeCeHHbIM Ha pa3H006-
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pasHble NOPUCTbIE HOCUTENW UM COOPMOBaHHLIM BMECTE C HUMM, MPU 3TOM CTeneHs 0bes-
BpexuBaHus okengos asota (301, 304) moxet gocturatb 85 % — 99 % n Gonee.

B HacTosiee BpeMsa B OCHOBHOM UCMOSb3YHOT CEMEKTUBHOE (HEKATaNUTUYECKOE U Ka-
TanuTuyeckoe) BOCCTaHoBMNeHNe okengos asota (301, 304), koTopoe BKMKOYaET HarHeTaHue
coegnHeHnn NHz2-X (¢ X=H, CN nnn CONH2) B NOTOK OTXOAALLMX ra3oB C pasnoxeHNem
okempos asota (301, 304) Ha a3oT 1 Bogy. Hambonee pacnpocTpaHeHHbIM BOCCTaHOBUTENEM
aBnseTca 25 %-HbI BOAHbIA pacTBOP aMMuaka unm 4Yuctein ammmak. [pyrme peareHTbl
npeacTaenstoT cobor pacTBOPbI MOYEBMHBI, LMaHamMuaa kanbuus Unv umaHamuaa.

Mpn cenexkTvBHOM KaTanuTnyeckom BocctaHoBneHun (CKB) okemapl asota (301, 304)
BOCCTaHaBnmBarTca 40 N2 C nomMoLybo BOCCTaHOBUTENSA (0ObIMHO ammuaka), KOTopbiA BBO-
AWTCS HEMOCPEeACTBEHHO B AbIMOBOW ra3 Ha KatanusaTop Npu AOCTaTrovyHOM KOnMyecTBe
kncnopopa. lNpeobpasoraHne okcmnaos asoTa (301, 304) nponcxoanT Ha NOBEPXHOCTU KaTa-
nusartopa npu temnepatype ot 170 °C go 510 °C (Hanbonee TunuuyeH amanasoH ot 300 °C
Ao 400 °C), MmHuManeHas TemnepaTtypa AbIMOBbIX ra30B 3aBUCUT OT COAEpPXKaHWs Cepbl B
Tonnuee. lNMpy CnULWKOM HM3KOM TeMMepaType AbIMOBbLIX rasos obpasyetcs bucynodar am-
MOHuMg, Bnokupyowmin anemeHTel CKB. Umetotca orpaHnyeHnsa no npumeHnmocty CKB ans
AU3EnbHBIX N ABYXTaKTHbIX ABUraTernen, KOTopble 4acto HeoBXxoammo 3KCrnyaTupoBaTtb C
nepemeHHon Harpyskon. bnok CKB He ByaeTt dyHKUMOHUpoBaTh 3EKTUBHO, E€CNKN 3KCrNy-
aTaumMoHHbIE YCINOBUA W, CriefoBaTernbHO, TEMNepaTypa katanv3aropa 4acto U3MEHAITCS,
BbIXOAA 3a npegenbl HeobxoAnMoro addekTMBHOrO AnanasoHa Temnepartyp. MNpu peanusa-
um CKB cTOoMMOCTb MOLEpPHM3aLMN MOKeT BbITb 4OCTaTOYHO BbLICOKOW BCNEACTBUE 3aTpya-
HEHWU, CBA3AHHBIX C YCTAHOBKOW KaTanMTUYeCKoro peaktopa paaoM ¢ kotnom. Kpome Toro,
CYLLIECTBEHHbIMU ABNSAOTCH Crneayrolme 3aTpaTbl: 3aTpaTbl, 00yCnoBneHHbIE MHBECTULNSMNA,
CTOMMOCTb aMMMaKa, pacxofbl Ha 3MeKTpocHabXeHne, pacxofbl, CBA3aHHbIE C 3aMeHON Ka-
Tanusatopa, u TpyLOBble 3aTpaThl.

Mpwn cenekTvBHOM HekaTanuTuyeckom BocctaHoeneHun (CHKB) okcuabl aszota (301,
304) BoccTaHaenmearoTcs A0 N2 C NOMOLLBI0 BOCCTaHOBUTENS (OObIMHO aMMunaka, MOYEBMHBbI
WNW HaLaTbIPHOro cnmpTa), Ho, B oTnndme oT CKB, 6e3 katanusartopa u npun Bonee BbICOKOM
Temnepatype (ot 850 °C go 1100 °C).

Opyrne TexHonorm perynnupoBanmsa BbIBpocoB okcmzaoBs asoTta (301, 304) skntoyatoT,
B TOM YACHIE;

- npouecc SOx-NOx-Rox-Box, B KOTOpoM fns komnnekcHoro yaanernus SOx (nocpea-
CTBOM BBefeHus WwenoyHoro copbeHTa), NOx (nocpeacteom BBeaeHNs ammumaka u CKB) n

MbI UCNOMB3YETCH KaTanMTUYeCKUiA TKaHeBbI donnbTp. Mpy NpUMEHEeHW 4aHHON TexHOso-
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rm obpasyloTcs onacHble OTXOAbl B kayectBe NOBOYHOrO MpoaykTa, a TakKke oTMeyaeTcs
LOCTaToOYHO HU3Kan 3P PEKTUBHOCTL YMEHbLLEHUS BbIBPOCOE;

- yCTaHOBKa AN MHOrO3TanHoro CXUraHus ¢ BBOAOM W3BECTU, OT/IMYaKLWAsca HeBbI-
COKOW Ha[lEKHOCTBHO M OTHOCUTENBHO HU3KOWM CTEeNEHbI0 YMeHbLUeHMs Bbibpocos NOx.

Mpy mcnonb3oBaHMM KOMMIEKCHbIX YCTaHOBOK rasvdukaumm ¢ KOMOUHUPOBAHHBIM
LMKIOM rasudurkaums TonmBa NPOUCXOLUT B YCIOBUSX BOCCTAHOBEHUS 4O CUHTETUYECKO-
ro rasa, nocrne 4Yero MPOUCXOAUT OUMCTKA CMHTETMYECKOrO rasa u CKuraHvwe B BO3AyxXe WNv
Kucnopoge. OTOT METo4 MO3BOMAET MOMYYMTb OYEHb HU3KMIA YPOBEHb BbIBPOCOB OKCUMAOB
asota (301, 304).

Mpn BbIBOPE TEXHOMOrMKN COoKpaLleHnsa BeiBpocor okcmaos asoTa (301, 304) cnepyet
yYMTBIBaTH Criegytolme noboyHble BO3LENCTBUS

- NpY peanusaumm nepBUYHbIX MEP BO3MOXHO MEHblLUee 3HeprocOepexeHne, nosbi-
LeHHoe obpasoBaHune okenaa yrnepoga (337) u caxu (328), obpasosaHue BbIGpocoB yrie-
BOLOPOAOB, KOPPO3ns obopynoBaHNs BCNEACTBME BOCCTAHOBUTENBHON aTMocdeps!, yBenn-
YeHMEe KONMMYEeCTBa HECTOPEBLLErO Yrneposa B 30/1bHOM NbIMu;

-MpV peanusauum CKWraHusa TOMMvMBa B MCEBOOOXKWKEHHOM Croe OAHOBPEMEHHO
obecrneunBaeTcs 3HaUMTENbHOE CoKpalleHme BbiBpoco anokemaa cepbl (330). Bo3aMOXHbIM
HEeJOCTaTKOM MPUMEHEHMWST STON TEXHONOTMM MOXET CTaTh NOBbILWEHHOEe obpasoBaHue N20
npv onpeaeneHHbIX TEXHONOrMYeckux ycrnosusx. NpumeHenne obpasyowencsa 3ombl cnegy-
eT paccmarpmBarh C y4ETOM €€ BO3MOXHOMW yTUnusaumm;

- NPV UCMONb30BaHUN CENEKTUBHONO KaTanmMTUYECKOro BOCCTAHOBMEHNS CneayeT yuu-
TbiBaTb Crneayrolwme BO3MOXHbIE HEraTUBHbIE NOCNEeACTBUSA: NPOCKOK ammMumaka (303) B oTpa-
BoTaHHOM rase; cogepXXaHne amMMuaka B 305IbHOW MbinK; obpa3oBaHNe aMMUAYHbIX CONen B
ApYrMx yCTaHoBKax, NPMMEHSIEMbIX Aanee B TEXHOMOMMYECKOM Mpouecce; AeakTuBauns Ka-
Tanusaropa; nosbilleHHoe npeobpasoanne SO2 B SO3 (kopposusa n 3acopeHue). Mpun KoH-
TPONMpyemomn paboTe yCTaHOBKA MOXHO rapaHTUpoBaTb KayecTBO 30MbHOW NbINK, a Takke
YMEHbLLUTE 0BpasoBaHMe amMMuadHbix Cconel. [leakTuBMpOBaHHbIE — KaTanusaTopbl
He NPeACTaBnSoT Cepbe3HON NPoBNeMbI, MOCKOSLKY CPOK UX FOAHOCTU YBENUYEH U UMEKOTCH
BapuaHTbl x pereHepauuun. NpumeHeHne B kayecTse TonnMeBa BUOMacChl U OTXOA40B MOFYT
CHU3UTb CPOK rOfHOCTM KaTanuaaTopa;

- NPV UCMONb30BaHNM CENEKTUBHOrO HEKATanMTUYECKOro BOCCTAHOBNEHUS: OTMEYAET-
ca Hannume ammmaka (303) B oTpaboTaHHOM rase; obpasoBaHMe aMMUaYHbIX CONEN B Apy-
MX ycTaHOBKax, MPUMEHSEMbIX Aanee B TEXHONOMMYeckoMm npouecce; obpasoaHue N:20,
€CNK, HaNpuMep, B Ka4yecTBe KOMMOHEHTa CMEeCH BOCCTAHOBUTENEN UCMOMNB3YETCA MOYEBN-

Ha; BbIbpockl CO. «IMpockoky ammmaka (303) Npy NPUMEHEHUN STON TEXHONOMNN, KaK NpaBu-
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no, ropasno 6orble, Yem B Crydae CEneKTUBHOTO KaTanuTUYECKOro BOCCTaHOBNEHMS,
BCMeAcTBUe TpebyeMon [O3MPOBKM BOCCTaHOBUTENS BbILE CTEXMOMETPUYECKON (Mpy Tpe-
ByeMoli BbICOKOW TemnepaTtype YacTb Ao0aBnseMoro aMmMmuaka BCTynaeT B peakumio, obpa-
3ys AononHuTensHble okenabl asota (301, 304)).

HeunsbupaTensHoe katanuTuyeckoe BOCCTaHOBNEHWE npeobpasyeT XMMUYeckue Be-
wectea CO (337), NOx (301, 304) n 1IOC B CO2, N2 1 (unn) H20 3a cyeT ncnonb3oBaHus ka-
Tanusaropa. HecmoTps Ha TO, 4TO AaHHbIM noaxog 6bin paspabotaH ans yaaneHus NOx
(301, 304), HemabupaTensHOe KaTanMTUYeckoe BOCCTAHOBNEHME TakkKe 3HAYUTENbHO CHU-
xaeT Bbibpockl N20. MocKoNBKY HECTOPEBLLME NETYYME OPraHNYecKne COeaMHEHNS UCTOSb-
3YHOTCA B KAYeCTBE peareHTa, 4aHHbIM NOAXOA He TpebyeT AONONHUTENBHOrO BHECEHUS pea-
reHTOB (XOTA aMMMaK U MOYEBMHa Takke MHoraa ncnonbaytotcs). OaHako oTxoaswme rasbl
He fomkHbl copepxatb Gonee 0,5 % kucnopoga (Mpy MCNOMNB3OBaHUN NPUPOAHOrO rasa B
kayecTtBe BoccTaHoButens ana NOx npuemnemoe cogepxaHne Kncnopoaa MoxeT ObiTb yBe-
nmyeHo Ao 2 %). N3roToeneHHbIn M3 NnaTuHbl Katanu3aTtop HYXAaeTCa B Nepuoauyeckomn
3amMeHe; kak npaeuno, obecneyvmBaeTcs Cpok akennyataumm B 2-3 roga. Cdepa npumeHeHus
TEXHOMNOrMYECKOro NOLX04a OrpaHNYeHa.

CenekTvBHOE HeKaTanMTUYECKoe BOCCTaHOBIEHWE N CENEeKTUBHOE KaTanuTudeckoe
BOCCTaHOBIMEHNE NCMONb3YIOTCH AN yaaneHus okenpor asota (301, 304), obpasoaBLumMxcs
B XMMUYECKOW MPOMBILLIIEHHOCTY, @ TakKke B TOMMUBOCKUraTENbHBIX U TEXHONOMMYECKMX Me-
Yyax.

Takke CnegyeT yuntbiBaTb, YTO NPON3BOACTBO aMMmMaka U MOYEBMHLI Ansa 06paboTku
AbIMOBBIX ra30B NPeaycMaTpuBaeT AOMNOMHUTENBHBIE TEXHONOMMYECKME dTanbl, AN KOTOPbIX
TpebytoTcs SHeprua u peareHTbl. CUCTEMBI XpaHEHNs aMMuaka TpebyoT NPUMEHEHNs COoT-

BETCTBYIOLMX HOPM BesonacHoCcTy.
2.4.4 OuncTka OT oKkcuaa yrrnepoga

Okeng yrnepopa (337) obpasyeTcs NPy HEMOSTHOM CropaHuM BELLECTB, coaepXalumx
yrnepopn, BXOAUT B COCTaB rasoB, BblAeNsHOWMXCS B Mpoleccax BbinnaBku U nepepaboTtku
YEpPHbIX U LIBETHbIX METasNOB, BbIXNOMHbIX FA30B ABUratenen BHyTPEHHErO CropaHuns, rasos,
0BpasyroLLMXCA NPy B3pbIBHbIX paboTax, u T. 4.

[nsa ouncTkm raszoB oT okcuaa yrnepoga (337), ABNAOLWErocs BbICOKOTOKCUYHBIM ra-
30M, MCMOMb3YHOT TEXHOOTUN:

- npeBpaLleHus kapbokecnaa B gnokeng yrnepoga (380) (peakums BOAAHOrO rasa);

- MpeBpaLleHns oKcuaa 1 AVOKCHAA Yrepoaa B MeTaH (peakums MeTaHMpoBaHus).
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MNpouecc MeTaHMpoBaHWA NPUMEHSIOT AN yAAneHUs HeGOoMbLUMX OCTATOYHbIX KOMU-
yecTB okcupoB yrnepoga (337) (He 6Gonee 2 % B cymme) 13 rasoB. OH UCMONb3yeTCs OCo-
OeHHO YacTo B TeX Crnyyasx, Koraa npucyTCTBME MeTaHa He yxyhLlaeT yCrnoBUM fanbHenLlel
nepepaboTkn unM UCnonb3oBaHMA rasos. MeTaHMpoBaHUe NPUMEHAETCA KaK 3aKmHoYnTENb-
Hasi CTyneHb OYUCTKM rasa nocrne KatanuTnMyeckoro npespalleHna okemga yrnepoga (337) B
AVOKCUZ, 1 ynaenmBaHns NOCnefHero pacTeopamu staHonamuHoB. OCTaTouHOE coaepxanne
okcuaa yrnepoaa (337) B OYMLLEHHOM rase COCTaBnseT HECKONbKO LECATUTBICAYHbIX AONEn
npoueHTa. OfHOBPEMEHHO NPOUCXOAMUT yaaneHue cBobo[HOro KUCnopoaa, ecrnv oH NpucyT-

CTBYET B rase.
2.4.4.1 AGCOpPOLMOHHbIE MeTOAbI

Onsa ouncTku rasos oT yrnepoaa okcuaa (337) ucrnonbsytor abcopbumio nnm npoMbIBKy
rasa Xuakum asotoMm. AGCopOLMIO MPOBOAAT TaKkKe BOAHO-aMMUaYHbIMW PacTBOpPaMm 3akuc-
HbIX Coneu auerara, dopmumara unm kapboHara meaw.

Mornowerune okcmaa yrnepoaa (337) MegHo-aMMmadHbIM pactBopoM. B cnyyae ecnu
okcma yrnepoga (337) Heob6xoauMO yaanuTb NPaKTUHECKU MOMHOCTLIO, MPUMEHSIIOT ero ab-
copbuuo MeaHo-aMMMaYHbIMKU pacTeopamn. Tak, B 4acTHOCTU, YacTo pellaeTcs npobnema
O4YMCTKM BOAOPOAA, UCNONb3yeMOro AnA cuHTe3a ammMmuaka. B atom npouecce okeng yrnepo-
Aa (337) nop BbICOKUM JaBrneHWeM MOrnowaeTcs B NPOTUBOTOYHOM abcopbepe pacTBOpoM
KOMMIEKCHOro MeaHO-aMMMaYyHoro coeavHerus okcuaa yrnepoga (337). Yawe apyrmx uvc-
nonb3yrTCs pacteopel dopmmara, kapboHata nnm auetara Megu. Pacteop umeer cna-
OoLLenoYHON xapakTep, BCNeACTBUE YEro OAHOBPEMEHHO NOrMOLAaeTesa U AMOKCU Yyrneposa
(380). PereHepauuto pactBopa NpoBOAST HarpeBaHWem ero napom Ao temnepatypsl 80 °C.
PereHepupoBaHHbIA pacTBop HanpaenstoT B abcopbep, a rasbl — Ha nepepaboTky. MNpw po-
GaBneHun Kk pacTBOpy MeTaHoma, 3TaHona, 3TUMEHrNUKONS UMK FMuepuHa yBenumunBaeTcs
abcopbumoHHas cnocoBHOCTL pacTBopa, NOHWKAeTCs napLuansHoe aBneHre okcnaa n au-
oKcmaa yrnepoaa Haj pacTBOPOM, YTO MO3BOJIAET BECTN MPOLECC OYUCTKMU MO MEeHbLUMM
AaBneHnem.

MeTtop abcopbunm okeupa yrnepoga (337) Menb-antoMUHUA-XNOPUAHBIMA pacTBopa-
MW MPUMEHSIIOT NMPU HaNM4YMK B rase KMcrnopoga v GosbLUMX KONMYecTB ANoKCHaa yrnepona.
OT0T npouecc GasupyeTca Ha xummndeckon abcopbummn yrnepona okcvga (337) pacTesopom
CMeLLaHHON conu TeTpaxnopuia Meam u antoMUHUS B PasnnyHbiX apoMaTUYecKnX yrrneso-
Lopofax ¢ obpa3oBaHMEM KOMMIEKca ¢ okeuaom yrnepoga (337). LienecoobpasHo menons-
30BaTb pacteop, cogepxawmit 20 % — 50 % CuAlICls 1 80 % — 50 % Tonyona.
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MeToa npoMmbIBKM XMAKMM a30TOM npeacTaenaeT cobon duandeckyto abcopbuuio, B
npoLiecce KOTOPOW HapsAy € oKkenaom yrnepoaa (337) o4HOBPEMEHHO NOrMoLAaoTea U ApYy-
re KOMMNOHEHTbI rasoBon cmecn. Hanpumep, npoLlecc rasoouncTky, NPUMEHsIEMbIA B a30T-
HOW NPOMBILINIEHHOCTWN, COCTOUT M3 TPEX CTaaun: NpPeABapUTENbHOIO OXMaKAEHUS U CyLLKU
WCXOAHOrO rasa; rnyboKoro OXNaXKAEeHUs rasa u YacTUYHOW KOHAEHCALMN KOMIMOHEHTOB; OT-
MbIBKM ras3oB OT okcuaa yrnepopga (337), kucnopoaa, metaHa (410) n gp. Abcopbumio okenga

yrnepoaa (337) o6bI4HO BeAyT B KONOHHAX TApenbyaToro Tuna.
2.4.4.2 Katanutnueckas ouncTka

Katanutudeckoe okucneHue aensieTca Hambonee paumoHansHeIM MeToaom obeaspe-
XMBAHWUA OTXOAAWMX Fra3oB. Mpu 3TOM crieayeT yuuTbiBaTb, YTO B 3@aBUCUMOCTU OT YCIOBUA
KOHKPETHOr0 NPOM3BOACTBA B ras3ax MOryT cofepXarbcs (Hapaay ¢ okeupom yrrepoga (337))
Apyrne TOKCUYHbIE KOMMOHEHTbI: guokeug cepbl (330), okenabl asota (301, 304), napbl pas-
JINYHBIX YrNEBOAOPOAOB; B HUX Takke 00bIMHO NMPUCYTCTBYIOT Anokena yrnepoga (380), kuc-
1I0poA, asoT, napbl BOAbI, MEXaHNYECKUE NMPUMECH B BUAE Pa3NUYHbLIX MbINEN, HEKOTOPbIE U3
KOTOPbIX MOTyT ObITb SAaMKW AN KAaTanuM3aTopoB.

[ns okncnenns okcmaa yrnepoga (337) ucnoneb3yroT MapraHueBble, MeAHO-XPOMOBbIe
N coepxalime MeTannbl NnaTMHOBOW rpynnbl KatanusaTtopbl. B 3aBUCMMOCTM OT coctaea
OTXOASALLMX rasoB NPUMEHSIOT Pa3nnyHbIe TEXHONOMMYECKNE CXeMbI OYUCTKM.

Yrnepoga okevg (337) siBNSIeTCH OCHOBHBIM TOKCUYHBIM KOMMOHEHTOM OTXOAALLMX ra-
30B arnomepaLmoHHbIx abpuk Ha NPeanpUATUSX YepHOM MeTannyprn. Katanusaropesl, 1c-
none3yemble nna 06e3BpexmBaHns TakMx rasoB, AOMKHbI obecneumsaTts nNpu Temneparype
220 °C — 240 °C cTeneHb koHBepcun okcuaa yrnepoga (337) He meHee 70 % B ycnosusix
BonbLuMX 0GBbEMHbIX CKOPOCTEN 3arbllieHHbIX MOTOKOB, a Takke obnagaTtbk yCTOMYMBOCTBLIO K
MPUCYTCTBYIOLUMM B COCTaBE ra3oB KaTanuTuyeckum siaam. MoBbILLEHHON YCTONYMBOCTLIO K
KaTanmsaTopHbIM A4aM XapakTepu3ytoTCsl KaTanvsaTopsl, CoaepxXallme nannagui n nnatm-
Hy. MNpYMEHEHWE 3TUX KaKTarM3aTopOB MO3BOMSAET OCYLLUECTBNSATb NPoLECcChl 3hMEKTUBHOIO
06e3BpeXXMBaHNS arnorasos Npu 3Ha4YMTENbHO Gonee BbICOKUX 0GBLEMHBIX CKOPOCTSX obpa-
BaTblBaeMbixX razoBbIX NOTOKOB 663 N3MEHEHUs] aKTUBHOCTU KaTanu3aTopoB B TEYEHWE ASN-
TenbHoro BpemeHn (6—12 mec.). bonee BbICOKyHO CTEMEHb KOHBEPCUM COAepXalLlerocs B ar-
norasax okcuaa yrnepoga (337) obecrneuneaet katanusatop, cogepxawmi 0,3 % nnatuHbl,
HaHECEHHOW Ha rpaHyMPOBaHHbBIN OKCUA amntOMUHWS OH COXPaHSEeT MepBOHaYalbHyH aK-
TMBHOCTb B TeyeHne 8000 4 npu cTeneHn KoHBepcumn okcuaa yrnepoga (337) ebiwe 70 % B
ycnoBusix o6e3spexmBaHnsa arnorasos npu Temnepartype 225 °C n 06bemMHoN CKOpoCTH Mo-

Toka 100 Tbic. 4!,
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2.4.5 Ounctka oT guoKcuaa yrnepoaa

Iwvokena yrnepoaa, ABnSLUACA OTHOCUTENBHO MaNOTOKCUYHBLIM ra3oM, OTHOCUTCS K
NapHWKOBLIM ra3am.

OAHMM U3 pacnpoCTpaHeHHbIX METOAOB yNaBnMBaHUsa Auokcuaa yrrepoga us oTxo-
AALMX rasoB senseTca abcopbumsi BOJON.

OcHoBHble NpenMyLecTea BogHou abcopbumm:

- NPOCTOTA KOHCTPYKUMW YCTAHOBKMW, OTCYTCTBUE TENNOOOMEHHMKOB U KUNATUNBHUKOB;

- OTCYTCTBUE pacxofa Tenna;

- [eLLEBN3HA pacTBOPUTENS;

- OTCYTCTBWE NapOB AOPOroro MM TOKCMYHOrO pacTBOPUTENS, NEPEXOASLLEro B raso-
BYyIO pasy.

OcHoBHble HegocTaTku npoLecca BogHon abcopbumm:

- YypeamepHo GonblLuMe NoTepU rasa Npu BbICOKOM AaBNEeHUW BCNEACTBUE 3HAUMTENb-
HOrO MOBbILLEHNS €70 PacTBOPUMOCTH;

- HEAOCTaTOYHO Bbicokasi addpekTnBHOCTb nornotutens no CO2 — makcumarnsHas no-
rnoTuTenbHasa cnocobHocTk Bogbl 8 kr CO2 Ha 100 kr pacTeopuTens;

- 3HaUMTErbHbBIV Pacxof B CBSI3V C STMM 3HEPIUM Ha NepeKadky pacTBopa;

- HegocTaToyHas YncToTa Belgenstowenca CO2.

Bonee agdekTnBHBEIM MeTogoM yaaneHus CO2 SBnSETCA NOrMoLweHne pactTeopamu
aTaHonamuHoB. B kauecTBe nornoTuTens MoryT GbiTb NPUMEHEHBI MOHO-, AWU- U TPUSTAHO-
namuHel (MOA, I9A, TOA). Hanbonee pacnpocTpaHeHo npumeHeHne MOA, oTnuvatowero-
CS AELUeBU3HON 1 00nagarowero BbICOKOM PeaKUMOHHOW CrOCOBHOCTLIO, CTabUNbHOCTLIO,
nerkov pereHepupyemocTtbto. OaHako crieayeT yumTbiBatb, 4To MOA BCTynaer B HeobpaTtu-
myto peakumto ¢ CO, 0BbI4HBIM ra3oM HedTenepepalboTky, a Takke OTHOCUTENBHO BbICOKOE
faBneHne napoe, 4to TpebyeT [OMOMHUTENLHON Onepauvv — BOAHOW MPOMbIBKW AN MO-
rnoLleHnst napoe.. Mpu o4ncTKe rasoe nog atMmocdepHbIM aaBneHnem pactesopom MOA co-
aepxare HaS MOXHO MOHM3UTL 40 20 Mr/M3, NPy M3BLITOYHOM AABMEHUN MOXHO MOSy4YMTh
ele Bonee TOHKYH OYUCTKY.

OuncTka rasa xonoAHbIM METaHONOM (MPOLECC «PEKTU30M»). XOpOoLWNMN NOrnoTUTe-
NAMU LMOKCULa yrnepoga ABnsoTCs METaHON W psa ApYrMX OpraHndeckux xmngkocten. Mpm
MOHWKEHUM TeMnepaTypbl abcopbeHTa 1 NoBbILLEHWN JaBMNEHUSI B CUCTEME NOrNOTUTENbHANA
cnocobHoCTb pesko yBenmumeaeTcs. Ha aTom cBOMCTBE OCHOBAH MpoLecc «pekTnaony. Us-
OupaTenbHOCTL METaHona B OTHOLLEHWW CMECUM [ABYOKWCH yrrepoja — BOAOpoA B 7 pas

BbilLe VI36I/IpaTeJ'IbHOCTVI BoAbl. Bcnencreme aTtoro notepu BogopoAa B NPOLECCe ero O4nUCT-
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KM METaHOSIOM 3HaYMTENBHO HDKE, YeM Npu BogHOW ounctke. He meHee adhdpekTBHO MeTa-
Hornom nornowatotest ceposoaopod (333) n cepoopraHMyeckne CoeauHEHUs, BKIoYas yrne-
poga cepookuce (370).

Mpouecc «pekTn30ny» OTIIMYaEeTCs BbICOKON S9KOHOMMUYHOCTBIO, Er0 OCHOBHOW HeoCTa-
TOK 3aKIOYaeTCs B OTHOCUTENBHOW rpoMO3gKocTM annaparypsl. MNpouecc Havbonee Lene-
Cco0BpasHO MPUMEHSNATL MPU OYMCTKE rasa ¢ 6onbLUMM CoAEepXXaHUEM MPUMECEN, Hanpumep
KOKCOBOrO, a Takke B TeX Cryvasix, koraa ra3 B KOHEYHOM MTOre [OIKEH roaBeprartses riy-
BOKOMY OXNAKAEHMIO.

OuucTka rasoe LeonuTamu, SBNSOWMMUCS 3DEPEKTMBHBIM MOrNOTUTENEM AUoKCUAa
yrnepoza u3 pasfmyHbiX NPOMbILLIEHHbIX ra3os. [MpruMepoM yaauyHoro npMMEHEHUs LIeonu-
TOB ANS1 OOQHOBPEMEHHOro yAaneHns napoB BOAblI U AUOKCUAA yrnepoaa u3 rasa siBnsietcs
NPUrOTOBMNEHMNE 3K30TEPMUYECKON KOHTPONMMPYEMON aTMocephb! (3alUTHOro MHEPTHOrO ra-
3a B MeTannypriyeckmx npoueccax), nony4aeMon npu cropaHum NpPUpoAHOro rasa B BO3ay-
xe. B pesynbTate cxuraHus meTaHa nony4YatoT asoTOBOAOPOAHYI0 CMECh, HaCbILLEHHYIO na-
pamu BoAbl U cogepkallyto fo 12 % CO2. YaaneHvne npumecei Npom3BOAAT B YCTAHOBKE C
apcopbepamu, 3anonHeHHsIMK Leonmtamu. OBbIYHO B 3TOM NPOLIECCE UCMONbL3YIOT LLeONnUTbI
CaA, koTopble, Hapsay C BbICOKMMW PaBHOBECHBIMU U KUHETUYECKUMW MOKasaTensamu, co-
XPaHST CBOK CTabunbHOCTE NPWY MHOTOLIMKIOBOW 3KCnnyaTauum 1 B crnabokncnon cpeae.
Jpyrm npoLeccoM, NonyYmMBLUMM LUMPOKOE pacrnpoCTpaHeHNe B NPOMBbILLNIEHHOCTM, SBNSET-
CS NOArOTOBKA BO3AYyXa K HA3KOTEMMEPAaTypPHOMY pasfeneHuto, T. €. OCyLLKa C OfHOBPEMEH-
HbIM yaaneHnem mukponpumeck (0,03 %) anokcuaa yrnepoga. OunMcTKy NpoBOAAT Npu Aas-
TNEHUW, COOTBETCTBYHOLLEMY LaBMEHWIO B YCTaHOBKaX HU3KOTEMIMEPATYPHOro pasfeneHus u

pocturatowemy 20 MMa (200 kre/cm?).
2.4.6 OumncTtKa OT NfieTyuYmx opraHn4YeCKMx coeanHeHUNn

Monatne NIOC, ecnn He ykasaHo MHOE, 0ObEAMHSAET BCE OpraHUYEeCcKUe CoeanHEHUs!
aHTPOMOreHHON NMPUPOAbI, 3a WUCKMHOYEHNEM METaHa, KOTopble MOryT obpasoBbiBaTth POTO-
XUMUYECKNE OKMCIIUTENN MpU peakumn ¢ okengamm asota (301, 304) nog BO3ZENCTBUEM
COJIHEYHOrO CBeTa.

JIOC cnocobeTryroT 06pasoBaHMo OKUCITUTENEN, BKIOYan TPOnocdepHbIA 030H, KO-
TOpble OKa3bIBalOT HEraTMBHOE BO3AENCTBUE Ha OKPYKAIOLLYIO CPeay U 3M0POBLE N0AEN.

Ons cokpalleHns obpasoBaHus Beiopocos JIOC NpUMEHSIOT pa3nuuHble nepBUYHbIE
MEPONPUATMSA, BKIIOYaOLLME B TOM YMCne 3aMeHy martepuanos, cogepxawmx JIOC, Hanpu-
Mep MOCpPeacTBOM MCMOMb30BaHUS PacTBOPUTENENA C MarbiM COAEPXXaHUEM OpraHUYecKnx

KOMMOHEHTOB UMW NMPUMEHEHWS MaTeprarnos U NPOLIECCOB, He TPeByHLLMX NPUMEHEHUST Op-
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raHN4YecKnx pacTBopuTenen (BOLOpPacTBOPMMbIE Kpacku, obeaxupuBareny Ha BOAHOW OCHO-
BE U Mp.), n(Mnn) MoanUKaLIMM TEXHONOIMMA, NMOBTOPHOE MCMOMb30BaHWe U (Unu) BoccTa-
HoeneHve JIOC 3a cyeT MCronb3oBaHWUsS TEXHOMOMMIN PEryrvpoBaHuns, TakUx Kak KoHaeHca-
ums, agcopbuns, abcopbumsi n membpaHHbie npoueccsl (Ha arane npeasapuTensHoin obpa-
6oTkmn). Elue ogHUM BapuaHTOM SBNSIETCA UCMONb30BaHWE Tenna (pereHepauns SHeprumn) ot
JI0C.

B 10 e Bpemsi npoBeAeHUE MEpPBUYHbLIX MEPOMNPUATUNA, KaK NpaBWIio, COMNPSPKEHO C
3KOHOMMYECKUMN NN TEXHUYECKMMN TPyAHOCTAMM. [0o3TOMY B HacTosLlee BpEMA OCHOBHOE
BHUMaHMWE yAenseTcs BTOPUYHBIM MEPONPUSATUSM — OUUCTKe oTxoaawmx rasoe ot JIOC.

Ana ounctkm otxopsawmx rasoB ot JIOC NpUMEHSIOT TEXHOMNOrMM, OCHOBaHHbIE Ha
paspywernn JIOC, nMeowmxca B OTXOASALLMX rasax, a Talke TEXHOJOrMu, No3sonswme
ocyuwlectBuTb BoccTaHoBneHne JIOC nocne cneyvansHon o6paboTkn AnA NOBTOPHOrO UC-

Mosb30BaHNA.
2.4.6.1 TexHonoruu, OCHOBaHHbIe Ha paspyweHun JIOC

TexHonorun, ocHoBaHHble Ha paspyweHun JIOC, Mmerrwmnxca B OTXOAAWMUX rasax,
BKITHOYAIOT:

- pekynepaT1MBHOE TEPMUYECKOE OKUCIIEHNE;

- peKkynepaTnMBHOE KaTanuTUYeCcKoe OKUCNEHNE;

- B1ONOrMYECKyHo AECTPYKLMIO.

Mpwn pekynepaTMBHOM U BOCCTAHOBUTENBHOM TEPMUYECKOM OKUCIIEHUN NPOUCXOAUT
paspylieHre JTOC npu BbICOKOW TeMMepaType, KoTopasi 3aBUCUT OT TUNa NUCMOSb3yeMON cu-
CTeMbl pereHepaumm aHepriun. BocctaHoBuTENbHAsA YyCTAHOBKA TEPMUYECKOrO OKMUCHEHUS CO-
CTOUT 13 ABYX UMM TPEX Kepammyecknx TennoobmeHHukoB. OTpaboTaHHbie rasbl, coaepxa-
wme JTOC, npoxoasaT Yepes nepBbIf KepaMnYecKnin TENMOOOMEHHMK, FAe NPOUCXOANT UX MO-
forpes. 3aTtem OHUW MOCTYMNAalOT B KAMepy CropaHus, rae C NOMOLLLIO FOpenok TeMneparypa
nopaepxmeaetcsa B npegenax ot 800 °C go 900 °C. MNepep BbibpocoM B atmocdepy rasbl
BbIXOAST Yepe3 TPETUA KepaMUHECKMIA OOMEHHWK, NepeaBasi CBOK TEMMOBYK SHEPruio AnA
MOBTOPHOIO UCMONL30BAHNUA NMPUY NPeLBaPUTENBHOM HarpeBe B CrieaytoleM Lykie. PyHKums
TennoobMeHHMKa — Harpes UM oxXNaxaeHne — nepuogmyeckn mersieTca. Mpn 3ToM MOXHO
nony4nTb CTeneHb Ucnonb3oBaHusa Tenna ao 95 %. BocctaHoBUTENbHbIE YCTAaHOBKN TEPMU-
YECKOro OKWCIIEHWUA MPUroAHbl ANS MCMOSb30BaHWUA B criyyae Gonblioro pacxoga oTpabo-
TaHHOro rasa, MoryT OblTb aBTOTEPManbHbIMW MpU  KOHUeHTpauusx JIOC ot 2 no
3 r/HopM. M3 [lpn 3TOM MOXHO TMOJSyYNTE BbIXOAHYK KOHUeHTpaumio JIOC meHblue

20 mr/HopM. M3, Ha BbIxoae B 3HaUMTENbHOM KONMYeCTse npucyTcTeyeT metaH (410).
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Mpwn pekynepatmBHOM UM BOCCTAHOBUTENBHOM KaTanmMTUYEeCKOM OKUCIEHUW NCMOMb-
30BaHue KatanusaTtopa nossonsaet paspywartb JIOC npu 6onee HU3KkOM TemnepaType, Yem
TpebyeTca AN TEPMUYECKOrO OKUCINEHUs. B kauecTBe katanmsaTopoB UCMOSb3yoTCs nvbo
OnaropogHble MeTannbl (MnaTuHa, nannagui unu poaun), nnbo okeuabl metannos (Cr, Fe,
Mo, Mn, Co, Cu, Ni). MpuHuMn TennoobMeHa aHanorMyeH NPUHLMNY, UCNOMb3yeMOMY Mpu
TEPMUYECKOM OKUCHEHNN. TemnepaTypbl OKUCNEHNS HaxoaaTes B agvanasoHe ot 200 °C go
500 °C B 3aBMCUMOCTIM OT TUMa WUCMONb3YeMOro Karanmaaropa u TennoobmeHHnka. Pekyne-
patmBHaa Katanntndeckas yCTtaHOBKa OKUCNMEeHUA MOXeT ObITb aBTOTepMaJ'IbHOVI npn KOH-
LieHTpaumsx B npegenax ot 3 Ao 4 r/HopMm. M3. BoccTaHoBUTENbHAs KaTanuTuieckas ycra-
HOBKa OKWUCINEHUS MOXET ObITb aBTOTEPMAaribHOM MPU KOHLEHTpaUmMsiX B npegenax ot 1 go
2 r/HopM. M3, CpoK rogHOCTU KaTanmsaTopoB Ha Ga3e OKCUAOB MeTasnoB COCTaBMAeT npu-
mMepHo 12 000 y, Ha 6a3e BnaropoaHbix MeTannoe — oT 15 000 go 25 000 4. KatanusaTtopsl
YYBCTBUTEMbLHbI K SA0BUTLIM BELLECTBAM; MPWY BO3AEACTBUM HEKOTOPBLIX U3 HUX MOXET Mpo-
M301TN HeobpaTumas AeakTvBauus katanuaatopoB. MOXHO MONy4nTb BbIXOAHYH KOHLIEH-
Tpaumo JIOC menblue 20 mr/HopMm. M3, Ha BbIXOAEe B 3HAYUTENBHOM KOMMYECTBE MPUCYT-
cTByeT meTaH (410).

Bronornyeckyto 4eCTPyKUMIO MCMONB3YIOT MPEUMYLLECTBEHHO MPU HU3KNX KOHLEHTpa-
umsx JIOC. Ha ebixoge koHUeHTpaumsa JIOC cocraenseT oT 100 Ao 150 mr/Hopm. M2,

[leCTpyKTMBHOW KaTanuTUYECKOA OYUCTKE B OCHOBHOM MOABEPratoT TOKCUMYHbIE Mapbl
JIOC. Katanuaartopbl AN Takux MpOLECCOB M3rOTaBMUBAKOT Ha OCHOBE MefM, XpoMa, KO-
fanbTa, MapraHua, HUKens, NNatuHbl, Nannagus U Apyrux metannos. B HekoTopbix cryyasix
MCMOMb3YHOT MPUPOAHbIE Matepuarnbl, Hanpumep BOKCUTbI, LIEONUTLI.

MpumeHsieMble KaTannaaTopbl YCNOBHO NOAPa3AENsoT Ha:

- LenbHOMETanNMyeckne, NpeacTaBnsaowme cobon metansbel NNaTMHOBOW rpynnbl Ui
HebnaropogHble MeTansbl, HAHECEHHbIE Ha NEHTbLI, CETKW, CIMpani Unn NINCTbl U3 HepXKaBe-
toLLen cTanu;

- CMeLLaHHble, BKIYaroLLme MmeTansbsl N1aTMHOBOW rPynbl M OKCUAbI HEBNaropoaHbIX
MeTannoB, HaHeCeHHbIe Ha OKCKA antoOMUHNA, HepXaBerLLyo CTanb Unn apyrme metannbl,

- KEpaMn4eckme, COCTosILLME M3 METannoB NNatmHOBOW rPynnbl UK OKCUpoB Hebna-
ropoAHbLIX METaNNOB, HAHECEHHLIX Ha KEPaMMYECKYHO OCHOBY B BUAE COT UMW PELLETOK;

- HaCbIMHbIE, NMPUroTOBMNSEMbIE B BUAE rpaHyn unv 1abneTtok pasnuyHon (opmel 13
oKCcMAa antoMUHUS C HAHECEHHBIMU Ha HEro MeTannaMu NNaTyMHOBOW rpymnbl UK OKCuAaMm
Hebnaropo4HbIX METANIOB, a TakkKe B BUAE 3€pEeH OKCnaoB HeBNaropoaHbIX METANOB.

HekoTopble npeumyLlecTBa nepea APYTMMUA TUMaMW KaTanv3atopoB, Kak npasuno,

MMEKT Katann3atopbl, HAHECEeHHbIe Ha MeTannnyeckme HOCUTEenu. OHM OTNM4arTCA Bonb-
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LMMK 3HAYEHMSIMMN TepMOCTabunbHOCTM U nepuoaa akcnnyataumm okono 1 roaa n Gonee,
BbICOKMMU W3HOCOCTOMKOCTBIO M MPOYHOCTHBIMU XapakTEPUCTUKaMK, Pa3BUTON MOBEPXHO-
CTbIO U NMOHWKEHHOW HAChIMHOW MMOTHOCTBIO, X pereHepaums He NpeAcTaBnsieT CyLLeCTBEH-
HbIX TPYAHOCTEN.

Bonee pelleBbie B M3rOTOBMEHWMM KaTanusaTtopbl HA OCHOBE U3 KEpaMUKM Takke Xa-
PaKkTePU3YHOTCA HU3KMM MM paBfMYECKMM CONPOTUBIIEHNEM, 00nafatoT, Kak NpaBuno, MeHb-
LUEM HaCbIMHOWM NMOTHOCTLIO, COXPaHSAIOT aKTUBHOCTL NpU 06e3BpesKMBaHUA 3arnbeHHbIX Mo-
TOKOB; HO 3TV KaTanuM3aTopbl MEHEE TEPMOCTabUIMbHBIMU MO CPABHEHUIO C LIENbHOMETaNNN-
Yeckumu karanusatopami. Hambonee akTMBHbIMK KaTanusaTopamu (Ha OCHOBE U3 Kepamu-
K1) SBNSIKOTCS TE€, KOTOPbIE BKIOYAKOT NNaTvHy U nannagui.

Mcnonb3yemble YCTaHOBKM KaTanUTUYECKOW OYMCTKM ras3oBbIX BbIOPOCOB OT Napos
JTOC pasnnyarTcs KOHCTPYKUMEN KOHTAKTHBLIX annaparoB, crnocobamMu NoBbILEHUA 40 HE0O-
XOAMMOTO YPOBHS TeMMepartypbl NOCTYNatoLWMX B HAX ra30BbIX NOTOKOB, UCMOMb3yeMbIMU Ka-
TanusatopaMu, npueMamm pekyrnepauum Tenna, Hanmunem peumkna ob6e3BpeXXeHHbIX ra3os.
HavnBonee npocTbiMU NO TEXHONOMMYECKON KOMIMOHOBKE SIBMAOTCS CXEMbl KaTanuTu4eckoro

o6e3|3pe>+<|/|BaHm;| C HEe3aMKHYTbIM NO COOTBETCTBYHLLMM ra3oBbIiM NMNOTOKaM LiKnamu.

2.4.6.2 TexHonornu, No3BoOnsiOWME OCYLECTBUTL BoccTaHoBrneHue JIOC nocne

cneunanbHoO 06paboTku ANs NOBTOPHOIro UCNONb30BaHUA

TexHonorum, No3BoNsAOLLME OCYLLECTBUTL BoccTaHoeneHue JIOC nocne cneyvansHon
06paboTkm ANa NOBTOPHOrO UCMONbL30BAHMS, BKIHOYAIOT:

- agcopbumio akTMBMPOBaHHLIM YIEM UMW LEONUTaMM;

- abcopbumto B nepepaboTaHHbIX OYUCTUTENBHBIX XUAKOCTAX (BOAa, Tshkenoe Tonnu-
BO);

- KOHAEHCaLMIO Y HUSKOTEMMEPaTYPHYHO KOHAEHCALMIO;

- MemBpaHHyto cenapauuto, CBSI3aHHYH0 C APYrMMUX NpoLeccaMy, TakMMK Kak HU3KO-
TemnepaTtypHas KOHgeHcaLms 1 agcopoums.

Ons pekynepayum JIOC Hambonbluee pacrnpocTpaHeHue nonyynunu MeToabl agcopb-
UMM C UCMONb30BaHNEM NoDbIX MENKOMOPUCTLIX afCOPOEHTOB: aKTUBHBLIX YrIew, cunvkare-
Nel, anomorenen, LeonuToB, Nopuctbix ctekon u np. Hanbonee npeanoytuTenbHLIM Bapu-
aHTOM SBMSETCA MCMONb30BaHMEe akTUBHbIX yrien (rmapodobHbIX agcopGeHToB): Npu OTHO-
CUTENBHOW BIa)KHOCTM OYMLLAEMbIX NMaporas3oBbiX (MapoBO3aYLLUHbIX) NOTOKOB A0 50 % Brara
NpakTU4ecKkn He BnusieT Ha copbupyemocts napos JIOC. PeHTabenbHocTb aacopbLUMOHHbIX
YCTaHOBOK C MCMONb30BaHWEM aKTUBHbIX YITIEN 3aBUCUT OT KOHLEHTPaLMN B OYMLLIAEMbIX ra-

3ax napos JIOC.
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MornoweHune napos JTOC MOXHO NPOBOAUTL B CTaLMOHaPHbIX (HEMOABWKHbIX), KMAMS-
LMX U MAOTHBIX ABWXKYLLMXCA CNOAX NOFMOTUTENS, Ha NpakTuke Haubonbllee pacnpoctpa-
HEeHVe Mony4Ynnn peKynepaumoHHbIE YCTAHOBKN CO CTauMOHapHbIM Crioem afcopbeHTa, Ko-
TOpPbIA pasMeLLaT B BEPTMKalbHbIX, FOPU3OHTalbHBIX UK KOMbLEBLIX aacopbepax. Beptu-
kaneHble apcopbepsl, Kak MpaBuio, WUCMOMb3YIOT MPY HEGOMbLUMX MOTOKaxX NOASIEXaLmMX
O4NCTKE NapoBo3ayLUHbIX (Mapora3osbix) cmecen JIOC, a ropusoHTanbHbIe M KOnbLEBbIE af-
copBepbl NpPUMeHsIOT ANs 06paboTkv NapoBo3ayLwHbIX (Napora3oebix) cmecen JIOC npu Bbi-
COKMX (JECHATKM N COTHU ThICAY KyBOMETPOB B 4ac) CKOPOCTAX MOTOKOB.

PekynepauynoHHbIe ycTaHoBKM C agcopbepamu NeproanyecKkoro fencTems (Co craum-
OHapHbIM crnoem apcopbeHTa) paboTaloT No TPEM TEXHOMOMMYECKUM LMKIaM: YeTbIpex-,
Tpex- u ayxdasHomy. YeTbipexdasHbii UMK BKOYAET nocnegosartensHo dasbl ancopb-
umu, gecopbumn, CylwKM 1 oxnaxaeHus. B TpexdasHoMm LmKne UCKIIoYaeTcs opHa u3 rno-
crneaHux a3 YeTblpexdasHoro uukna, Hanpumep npouecc oxnaxaeHuss aacopbeHTta kak
camocTonTenbHas asa: Cnov NormnoTuTens oxnaxaatoT npy aacopbuvmn oTtpaboTaHHbIM
(OYMLLEHHBIM OT MapoB PacTBOPUTENS) BO3AYXOM, MOXET MCKMIOYMaTbCA M asa CyLuKu.
JByxdasHbI LMKN BKIOYaeT ABe onepauuu: agcopbumio n aecopbumio; npy 3Tom npouecc
ancopbumm CoOBMELLLAIOT C CYLLKOW U OXNaXKAEHNEM MOFMOTUTENS.

MpakTvka NokasbIBaeT, YTO NPU OTHOCUTESBHO BbLICOKUX KOHLeHTpaumsx napos JIOC B
NapoBO3aYLUHbIX cMecsX (40 50 % HWKHEro KOHLEHTPaLMOHHOro npeaena B3pbiBaeMOCTH)
paumMoHanbHO MCMoNb3oBaTh YeTbipexdasHbi UMK, ANA CPeAHUX U ManbiX KOHLUEHTpaumi
(2-3 r/m%) uenecoobpasHee NPUMEHATL TPexdasHbIi LKA (C UCKMOHYeHEM (asbl OXIadKae-
HUS). [ByxdasHbI LmKn ¢ agcopbumelt napos 13 NapoBO3AYLUHOW CMEeCU NpU OAMHAKOBOWM
Temnepatype (go 35 °C) MOXHO UCMONb30BaTh ANS Pekynepaumm HECMELLMBAIOWNXCA C BO-
LOW pacTeopuTenen.

B uensix obecneyeHnss HEMPepbIBHOCTU PEKYNEepaLmMoOHHOro npouecca ycTaHoBKa
ynaenueaHus napos JIOC porkHa BKNOYaTL kKak MUHUMYM [Ba afcopbepa nepuogmyeckoro
fencteums (06bIYHO NX YMCNO COCTaBMSAET OT TPex A0 WwecTn n Gonee).

PasBsutre agcopbumoHHoro metoaa pekynepaumm napos JIOC B MUPOBON npakTuke
NPOVCXOAWT MPENMYLLECTBEHHO MO ABYM HanpaBneHWsIM: annapaTypHoe oopMIieHe peky-
nepaumnoHHbIX YCTaHOBOK, yrnepoaHble nornotutenu napos JIOC.

B nocnegHve rogbl LUMPOKO UCMOMb3YOTCA HEMPEpLIBHO-AENCTBYOLLME YCTaHOBKN C
ABXYLLUMMCSI MIOTHBIM U MCEBLOOKMKEHHBIM cnoem agcopbeHTa. K gocTonHeTBaM Takux
YCT@HOBOK OTHOCAT AOCTaTOMHO BbICOKME CKOPOCTU oBpabaTbiBaeMbix MOTOKOB, YTO OOy-
CMOBNMBaET KOMMNaKTHOCTb 0BOPYAOBaHUS; BbICOKUA KOIMDMDULMEHT UCMONb30BAHNS aLCcop-

OeHTOB; OTCYTCTBME 3HeprosaTtpar Ha nepnognveckoe HarpesaHne n oxnaxpeHue ogHoro 1
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TOro XXe annapara, BO3SMOXHOCTb CpaBHUTENbHO I'IpOCTOI?I W nonHon aBTomMartmnsauun, npo-
cToTy o6cnyxmeaHms. KOHCTPYKTUBHBIE 0COBEHHOCTN afcopbUMOHHON annapaTypsbl Ans o6-
pabotku napoB JIOC moryT pasnuyatbcs. Hanpumep, agcopbep MOXHO U3roTaBnueBath B
Buie Bpalwaiowerocs bapabaHa, cHabXeHHOro neperopojkamu, pasfensowuMn ero Ha
CeKUWK; 3TN CeKumM, 3anoSiHEHHbIe akTUBHBIM yrneM, nNpu BpaweHun 6apabaHa nocnegosa-
TenbHO MPOXOAAT 30HbI aacopbummn n pereHepaumm, obecneyreas HENPEpPLIBHOCTb NPOLEC-
ca. B gapyrux apcopbepax rpaHynMpoBaHHbIA akTUBHBIA Yronb UCTIONb3YHOT B BUAE TOHKOMO
cnos, pasmeLLaemMoro Mexay AByMs MONIOTHAaMWU 3NacTUYHOrO MMBKOro U NOPUCTOro MaTepu-
ana (HanpvMep, nonuypeTaHa); HeNPEepLIBHOCTb NPOLEcca O4MUCTKM oBecneumnBaeT nonepey-
HO€ NO OTHOLLEHWIO K ra30BOMY MOTOKY NMEPEMELLEHUE «MeHTbI-COHABUYAY.

B kauecTtBe yrnepoaHbix nornotutenen napoe JIOC UCNOMb3yOT BbICOKOAKTUBHBLIE Y
W3HOCOCTOWKME rpaHynMpOBaHHble aKTUBHbIE YIIW, pasnnyHble TKaHble U HETKaHble MaTepu-
anbl Ha OCHOBE YrnepoaHbIX akTUBHbLIX BONTOKOH, HanpumMmep yCTaHOBKU C CbVIJ'IpraMVI, OCHOBY
KOTOPbIX COCTaBNAET akTUBHOE yronbHoOe BONOKHO, nony4Yaemoe Ha Oase Lenntono3HbIX BO-
TNOKOH. AKTWBHbIE YrnepoAHble BOMOKHA UMEHT psa NPevMyLLEeCTB MO CPaBHEHWUIO C rpaHy-
TNIMPOBaHHBIMU aKTUBHBIMW YrisamuM: Bonee BbiCOKas CTEMEHb peKynepauun pactBopuTenein
(06bI14HO BbIWe 99 %); cyllecTBeHHOE cHWxeHne notepb JIOC, cBA3AHHbLIX C TEPMUYECKM
Pa3nOXEHNEM MOCNEAHNX B NMPUCYTCTBMN YINEpPOAHbIX aacopbeHToB, 1, Kak CneacTene, no-
BbILLEHME KONMMYEeCTBa peKynepara; BO3MOXHOCTb NMPUMEHEHWS ANS pekynepauum rnonmme-
PY3YHOLLMXCH MOHOMEPOB U PACTBOPUTENEN C BbICOKON TEMNEPATYPON KUMEHUST;, MOHWKEHHAn
noXxapo- 1 B3pPbIBOONACHOCTb; KOMMaKTHOCTb aAcopbUMOHHON annapartypbl Aaxe C Hero-
ABMXHbBIM CNOeM akKTUBHbIX Yrnepo4HbIX BOJTOKOH.

B npouecce apcopbumm C MCMOMb3OBAaHNEM aKTUBMPOBAHHOMO YIMS UMW LIEONUTOB
JIOC huamyeckn npresaHsbl K MOBEPXHOCTU CPEAbI, B KAYECTBE KOTOPOW MOXET MUCMOMb30-
BaTbCsl aKTUBMPOBAaHHLIN Yrofib Unn LieonuTbl. AACopbLUMOHHas cnocobHOCTb aKTUBMPOBAaH-
HOrO YrMs UMW LEONUTOB OrpaHnyYeHa, W, CneaoBaTenbHO, X HEOBXOAMMO PeakTUBUPOBAaTL
LANS BOCCTaAHOBIEHUS UX MepBOHaYarbHOM CNocoBHOCTU apcopbupoBaTth M BOCCTaHaBNU-
BaTb JIOC. B 6onblUMHCTBE CriydyaeB UCMONb3YHOT afcopbumnoHHbIe ycTponcTea ¢ 2 nim 3
HenoaswkHbIMK cnosamu. OnmH cnol HaxoauTes B ase aacopbumm, a BTopon — aecopb-
umn. Jecopbuma npoxoauT Npy BbICOKOW TEMNEpaType € NPUMEHEHNEM Napa U NHEPTHOTO
rasa. Temnepatypa agcopbumm gomkHa 6biTb MeHee 40 °C, nockonbky adeKkTUBHOCTL aa-
copbunm yBenuumeaeTcs npyu Huskor Temnepartype. JIOC BoccTaHaenmBaloT nocne crneuu-
anbHon obpaboTkK, NpeaycmaTpyBaroLLen KOHAeHCaUmoo, cenapaumio U AUCTUNNALMIO Npy

Hanmumm Heckonbkux JIOC. 3ddekTMBHOCTL CHWKeHUA BbiGpocos JIOC 3aBucuT OT Temne-
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paTypbl agcopbumn, TMna n konudectsa uasnekaembix JIOC, nepmogmyHocT gecopbumm
¥ 4p. MNpyt 3TOM MOXHO MOMYYUTb BLIXOAHYHO KOHLeHTpauuto TOC oT 50 go 100 Mr/Hopm. Me,

C uenbto pocTkeHUs Bonee riybokon 04MCTKM 0BpabaTbiBaeMbIX MOTOKOB OT NapoB
JTOC menonb3ayoT koMBUHMPOBAaHHBIE METOAbI, COMEeTaLMe pasnnyHble Npouecchl. PasHo-
BMAHOCTU KOMBMHUPOBaHHOIO MeToAa ynaenmeaHusa napos JIOC mHoroobpasHbl. Tak, B co-
OTBETCTBUM C OLHUM W3 €ro BapuaHToB y/iaBNMBaHNE NPOBOASAT KOMMPUMUPOBaHUEM Mapo-
Bo3gyLwHon cmecu JIOC o HeBonbLlIOro faBneHns ¢ NnocneayrLwwmm ee nponyckaHem BHa-
yane 4yepe3 abcopbep, opoLlaeMbIi pacTBOPUTENEM, Napbl KOTOPOroO YNaBMBAOT (NMPU 3TOM
13 NapoBOo3AyLUHON CMecu nornoLlaeTcs 6onblian YyacTb pekynepupyemMoro pacTeopuTens),
a 3ateM 4epes abcopbep, B KOTOPOM B KayeCTBe MOrNOTUTENSA OCTAaTOMHOrO KONMMYecTsa na-
POB UCMOMNb3YHOT TsXKENbIe YrNeBOAoOpOAbl. B COOTBETCTBUM C elle OOHMM U3 BapnaHToB Ansi
yaanenusa napos JIOC 13 nx cmecen ¢ BO3AyXOM UMK razamm NOTOK MapoBO3AYLWHONW (Napo-
ra3oBoON) CMECcK KOHTaKTMPYHOT C BOAHOW CyCreH3veWn, nornyyaemMon BBEeAEHUEM B BOAHbIN
pactBop A0 25 % NopOoLLKOBOro akTUBHOrO Yrisa ¢ pa3amMepom 3epeH 40 100 MKM.

Mpu koHpeHcauum JIOC oxnaxpatoT Hwke TemnepaTypbl KoHAeHcauun. B kauectse
XnafareHToB WCMONb3YHT XONMOAHYI U OXNaXAEHHYIO BOAY, OXNaguUTENW WU XUAKUA a3oT.
MOXHO MpUMeHATb pasnuuHoe obopyaoBaHue Ansa TennoobmeHa. Mpu 3TOM MOXHO nosy-
YUTb BbIXOOHYH KOHUeHTpaumio JIOC ot 100 go 150 mr/Hopm. M3, [locTuraemas creneHb
OYUCTKU 3aBUCUT OT NPaBMNbHOTO BbIOOpa pasmMepoB YCTAHOBKMW, NEPUOANYHOCTU U NOPOro-
BOro 3Ha4YeHus1 gecopouum 1 ap.

Mpy HM3KOTEMNEPaTYPHOWN KOHAEHCaUmMn (Temnepartypa meHee —160 °C) ucnonbayrot
Xunakun asot. Kak npaBuno, kKoHaeHcauma NPOUCXOANUT NPU UCNONb3OBaHUM XUAKOTO a30Ta B
KayecTBe oxnagutens npv npsamom npouecce TennoobmeHa. KoHaeHcat JIOC B mexTpy6-
HOW 30He TenrooOMEHHMKa 3aTeM HanpaenseTca B cOOpHbIN pesepByap, U3 KOTOPOro ero
MOXXHO MOBTOPHO UCMONbL30BaTh, U3BMeKaTb, BOCCTAHaBNMBATL ANS NMOBTOPHOMO UCMOSb30-
BaHWA Unu Ans ytunusauun. HuskotemnepartypHyro KoHAeHCaumo uenecoobpasHo ucnonb-
30BaTtb MpU MaroMm pacxofe OTXOASALEro rasa v (Mnn) Belicokon koHueHTpauum NOC. Mpu
3TOM MOXHO MOSYYUTb BbIXOAHYH koHUeHTpaumto JIOC ot 50 go 100 mr/Hopm. m3. [locTtura-
emasi CTeneHb OYMCTKA 3aBUCUT OT NPaBWUNbHOMO BbiGOpa pa3MepoB YCTaHOBKW, NETYYECTU
pacTeopuTenen u ap.

MembpaHHasa cenapauus nosBonseT A0CTUYb KoHUeHTpupoeaHus JIOC 3a cuyeTt uc-
nonb3oBaHusi opraHnyecknx (JIOC-npoHudaembix) nsbuparensHsix membpaH. Bosgyx n NOC
NMPOHMWKaIOT Yepe3 MembpaHy CO CKOPOCTBIO, ONPEefEensieMon NX OTHOCUTESBLHOM NPOHMLae-
MOCTBIO U pasHOCTbLIO iaBreHui Ha membpare. MemBpaHsl, kak npaewno, ot 10 go 100 pas

Bonee npoHuLaemMbl ana J1OC no CpaBHEeHUO C BO34yXOM, YTO 3aBUCUT OT KOHKPETHbLIX Xa-
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paktepucTik JIOC. B 3aBUCUMOCTM OT KOHCTPYKLMM CUCTEMBI koHLUeHTpaumio JTOC Ha Bbixo-
e MeMOpaHbl MOXHO YBENMUYATE OT MNATU A0 NMATUAECATU pa3 Mo CPaBHEHWIO C KOHLEHTpa-
unen notoka Ha exoge MembpaHbl. 3aTeM MOTOKU KOHLIEHTPUPOBAHHOMO Fas3a MOryT CKU-
MaTbCA U KOHAEHCUPOBATLCA C NCMONb30BaHMEM OObIYHOM TEXHONOMMN KoHaeHcaumn. Mem-
6paHHyI0 cenapauuio He UCToNb3YT aBTOHOMHO, MOCTe Hee HeobxoaAMMO MCMoNb3oBaHNe
yCTPOVCTBA OYMCTKU rasa.

Beibop TexHonorum cnefyeT ocyLecTBNSATL B 3aBUCUMOCTU OT KOHKPETHOW CUTyaLMK.
Hanbonee 3HauMMble napameTpbl OCHOBHBIX MePONpUsSTU No ouncTke ot JIOC npuBeaeHsl
B Tabnuue 10. O6was aHEKTUBHOCTE Mep Ha NPEANPUSATUAX, FAe WUCMOMb3YyTCS pPacTBo-
puTenu, 3aBUCUT OT CTEMeHW 3axBaTta AnA NOTOKOB OTXOASLEro rasa ¢ cogepxanvem J10C;
B Cfy4Yae HeopraHn3oBaHHbIX BbIOPOCOB 3axBaT ABNSETCA Hanbonee cylecTBeHHbIM akTo-

pom, snusiowmmM Ha obwmn KMNQ cucremol.

Tabnuua 10 — Hanbonee 3HauMMble NAPaMETPbl OCHOBHbBIX MEPONPUATWIA Mo oumncTke oT JIOC

XapakrepucTuku
[Ounana3soHsbl Pacxog oT- ABTOTEp-
. NOC (C eq) OrpaHuyeHnus npu
KOHLUEHTpa- | XoaAauwero ra- | ManbHbin No-
NO" UCMonb30BaHUM
Lum 3a por
CoO
Tepmunye- | Mpumennmvo | Ot 1000 po Ot8p0 |<20 Mr/Hopm. M3 | Huskas KOHLEeH-
CKOE peKy- | ANns BbICO- 30000 10 r/Hopm. M [ < 100 Mr/HOpM. M Tpa-
nepaTUBHOE | KX KOHLIEH- | HOpM. M3y 3 3 LS, NnpuUcyTCTBUE
OKWUCNEHNe | Tpauum oT 5 < 100 Mr/HOpM. M| ranoreHnsnpo-
no 3 BaHHbIX OpraHu-
20 r/HopMm. M Yeckux coean-

3

He-
HWW; 3HepronoTpe
6nenwve B ycno-
BUSAX, OTNNYHBIX
OT aBTOoTEP-

ManbHbIX

" KoHueHTpaLmm, nomnyyeHHbIe AN OKUCTIMTENEN, UCMOMb3yeMbIX B MPOLIECCax ANs COKpaLLe-

Hus BbiGpocos JIOC us pacTsoputenein.
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XapakTepucTurkm
[OunanasoHbl Pacxop ot- AsTOTep-
. JNNOC (C eq) OrpaHunyeHns npu
KOHLIEHTpa- | XOAALLEero ra- | ManbHbIn Mo-
NO," MCMONb30BaHUN
Lum 3a por
CO
Tepmunue- | Mpumenumo | OT 10 000 01280 |<20mr/Hopm. M3 | Hanuume raso-
cKoe BOC- | Ans HM3kux | Ao 200 000 | 3 r/Hopm. M3 | < 50 MI/HOPM. M3 | reHM3MPOBAaHHbBIX
CTaHOBW- | KOHUEHTpa- | HopMm. M3/y < 50 Mr/Hopm. M3 | opraHnueckinx
TernbHoe umm ot 2 go coeauHe-
okucnenme |10 r/HOpM. M HUA; Hannume
3 TBEpAbIX YacTuL
Karanutu- | Mpumenumo | OT 1000 o Ot 310 < 20 mr/Hopm. M3 | Hanuuue rarno-
yeckoe pe- | Anst HU3KKX 30 000 4 r/HopM. M3 | < 50 Mr/HOPM. M | FeHU3MPOBaHHbIX
Kyrneparue- | KOHLEHTpa- | HopM. M3y < 50 Mr/Hopm. M3 |  opraHmyeckmx
HOe oKucne- | umm oT 2 oo coeauHe-
Hue 10 r/HopM. M HWUIA;Hann4ne Ka-
3 TaNUTUYECKMX
[KOHTaKTHbIX]
A4,0B;Hanuune
TBEPAbIX Ya-
CTULL; PUCK BbICO-
KOW KOHLEHTpa-
umm
Katanutu- | MNpumernumo | OT 10 000 OT1480 |<20wmr/Hopm. M3 | Hanuuwve rano-
yeckoe BoC- | Ans oueHb | Ao 100 000 | 2 r/Hopm. M3 | < 50 Mr/HOpM. M3 | reHM3MPOoBaHHbIX
CTaHOBMW- | HU3KUX KOH- | HOPM. M3/y < 50 Mr/HOpM. M3 |  OpraHn4YecKknx
TenbHoe LeHTpauvn coepuHe-
oKucnenve c HWI;HanM4ue Ka-

<5 r/HopM. M
3

TanUTUYeCcKnx
[KOHTaKTHBIX]
AL,0B;Hanu4ne
TBEPAbIX Ya-
CTULL; PUCK BbICO-
KOW KOHLeHTpa-

umn
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[OunanasoHbl
KOHLEHTpa-

ymm

Pacxopg ot-
XOASALLEro ra-
3a

ABTOTEp-
ManbHbIV No-

por

XapakrepucTuku
NOC (C eq)
NO,"

CO

OrpaHunyeHns npu

ncnonbL3oBaHun

Buonoruye-
ckas ge-

CTPYKUMS

MpumeHmumo
AN OYeHb
HW3KNX KOH-
LeHTpauun
C<1-

2 r./HopMm. M
3

Ot 1000 go
100 000

HopM. M3/y

100-

150 Mr/Hopm. M3

Hebwvopasnara-
eMble N10C; TeM-
nepartypa OTxo-
Asero rasa,
noanexatiero
ob6paborT-
Ke;HenoCTOSHHbI
1 BbIGpOC noc
HEMeTaHOBOro

psaa.

Apcopbuws
C NpyMeHe-
HVYEeM aKkTu-
BMPOBaHHO-

ro yrns

C <15 riHop

M. M3

OT1 1000 o
100 000

HopM. M3/y

Ot 50 g0

100 mr/Hopm. M3

Konuuyectso
(onpepeneHHoe
4YK1Cno) N1oc;
Hanu4ue Teep-
IbIX Ya-
CTuLHanu4me
nonumepuayto-
LMXCH coeauHe-
HU;06paLleHune
C BOCCTaHOB-
NEeHHbIMK Npo-

AyKTamm

ABcopbums
B TSKENOM

Tonnuee

C <10-

15 r/HopmM. M
3

Ot 1000 go
100 000

HOpM. M3/y

OT 50 go
100 mr/HopMm. M3

Konnuectso
(onpepeneHHoe
4YnCcno) noc; cno-
cobHOCTb K ab-

copbumm noc;

obpawyeHue ¢
BOCCTaHOBNEH-
HbIMW NpoAyKTa-

MU
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XapakTepucTukm
Ounana3soHbl Pacxop, oT- ABTOTEp-
. NNOC (C eq) OrpaHuyenmns npu
KOHLEHTPa- | XOAALLEro ra- | MasbHbIA no-
NOK" UCMONb30BaHWK
L 3a por
(010)
Huskotem- | C <10 r/Hop | OT 1000 go Ot 50 pao Konnuectso
neparypHas M. M3 5000 100 mr/Hopm. M3 | (onpepeneHHoe
KOHAEHCa- HopM. M3/y 4yncno) noc; Bbl-
umsa COKOMeTy4ne co-

efnHe-
HWSI; BNaXKHOCTE; 0
OpalyeHre ¢
BOCCTaHOBEH-
HbIMW NpoAYKTa-

MU

B Ta6nmu,e 11 npuBOAATCA AaHHbIE O No6o4YHbIX BO3AEUCTBUAX HEeKOTOpPbIX U3 Bbllle-

OMNMUCaHHbIX TEXHOMOMMIA.

Tabnuua 11 — JaHHble 0 No60o4YHbIX BO3AENCTBUAX HEKOTOPBIX M3 TEXHOMNOrWi oumncTkm ot JIOC

TexHonorna cokpatleHus

MMonoxuTtenbHble

OTpuuyarenbHble

BbI6pocos JIOC no6ouyHbIE BO3AENCTBUSA no6oyHble BO3AENCTBUSA
Okucnenve BoamoxHO conyTcTBytoLee Bbicokoe sHepronoTpetneHve
yCTpaHeHne 3anaxos 1 BbIBPOCHI NAPHUKOBbIX ra3oB
B YCNOBUSX, OT/INYHbIX OT aB-
TOTEPMarbHbIX
Ancopbupms BoamoxHo conyTcTByioLee BoamoxHoe yBenuyeHue aHep-
yCTpaHeHne 3anaxos ronoTpebneHns ons eoipaboT-
kv napa
HuskotemnepatypHas Bo3amoxHO conyTcTByIOLLEee MoTpebneHne aHeprin ans
KOHAeHcaumsa yCTpaHeHue 3anaxos NPOM3BOACTBA XNLKOro asoTa

2.4.7 OuyncTKa OT ranoreHoB U X CoeauHEHUN

2.4.7.1 OumncTka ra3oB oT hTopcoaepKawmnx coeaNHeHNN

OCHOBHBIMW UCTOYHKaMM 3arpsisHeHnst aTMocepbl COeAUHEHUSMU (bTopa ABNSAOTCS

KpyriHble npoun3BoacTa docopHbIx yaobpeHnn, 6e3BogHOro ropuctoro soaopoaa, nna-
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BMKOBOW KMUCNOTbl M (PTOPUCTBIX COner, (MTOPOPraHNHEcknx COeaNHEHNA U METaNINYEeCKoro
antoMUHUS, KepaMUYeckux U3AENWn, a Takke TennoanekTpoctaHuum, paboTtatowme Ha By-
poM 1 kameHHoM yrne. Okono 90 % aMUccUn CoOeAnHEHMA hTopa B aTMocdhepy NpUXoanTes
Ha abiMoBble rasbl. CogepxaHne dTopa B npupoaHbix docdatax gocturaeT 3 %. Mpu mx
nepepaboTke B pocopcopepalime yaobpeHnss okono NonoBMHLI CBA3aAHHOMO dTopa Bbi-
pgensertca B rasoeyto dasy B Buge HF, SiF4 n Tymana H2SiFs. B npoussoacTee antoMyHms B
rasax, NOCTynaloLMX M3 BaHH SMEKTponusa, cogepxutes B cpegHem 105 rimd dtopucToro
Bogopoga u 85 r/m3 dTopuaos.

Cnocobbl OYACTKM OTXOASALLMX ra30B OT COEAMHEHMI dTopa YCrNOBHO MOryT ObiTh pas-
AeneHbl Ha ABe rpynnbl: «Cyxuey N «Mokpbie». K «cyxumy cnocobam oTHocsATcs: agcopbuu-
OHHbIE U XEMOCOPOLMOHHBIE, K «MOKPbIM» — abCopOUMOHHbIE C UCMONb30BaHWEM BOAbI,
BOAHbIX PaCTBOPOB LLENOYEN, CONEN N HEKOTOPbIX CYCNEH3UN.

«Cyxue» cnocobbl OUMCTKWU. B kayecTBe «Cyxmx» XxeMocopGeHToB ANA NOrnoLweHus
hTOPUCTOrO BOAOPOAA NPUMEHSOT. XMMWUYECKUA NOTNOTUTENb W3BECTKOBLIA, TOpUa
HaTpWs, aKkTMBMPOBAaHHYIO OKUCb aniOMUHMWS, U3BECTHSAK, HEENMHOBBLIN CUEHUT. YeTbipex-
PTOPUCTLIN KPEMHWUIA NornoLatoT GudTopnaom HaTpus.

Ounctky bTopcoaepxamx rasos nyteM abcopbuum Boaon NPOBOAAT B NPOMBILLINEH-
HbIX annapartax pasnuyHbIX TUMOB: pachbiMBaKOLWMX CKpybbepax, HacafouHbIX KOMOHHaX,
ckpybbepax BeHTypu, B NeHHbix abcopbepax. [onycTumo MCnone3oBaHVE peuupKynsaunmn
OPOLLAKLLEN XUAKOCTU A0 HAKONNEHWA B HEW 1 % NnaBUKOBOW KUCMOTbI.

Ons ouncTkn oT PTOPUCTBIX COEAMHEHU ras3oB, 0OpasyoLLMXCS B 3MNEKTponmMsepax
npu NPOWU3BOACTBE anoOMUHUS, LenecoobpasHo ucnonb3oBatb ckpybbepbl ¢ nnaeatoLlen
HacafKoW M3 MombIX MNacTMacCoBbIX LApOB (NCEBAOOXWKEHHaA Hacaaka). [JJoCTOMHCTBOM
HacafKkvn faHHOro Buja SIBNSETCH BO3MOXHOCTb €€ NPUMEHEHUS ANA OYMCTKU ra3os C MNOBbI-
LUEHHBLIM COAEPXKaHNEM TBEPALIX YaCTWL, MOCKOMBKY HAKOMNEHWS UX Ha NOBEPXHOCTW Hacag-
KW HE MPONCXOAUT.

AGcopbuua pacTBopamu cogbl U aMMuUaka. B Lensx pekynepauvm dtopa B opme
COEJVHEHVS, MPUroAHOro ANS BO3BPaTa B TEXHOMNOMMYECKVIA LMK antOMUHUEBOIO NMPOU3BOA-
CTBa, B ka4eCTBe OpOoLLaroLLen Xnakoctu npn abcopbumm npumeHsoT pacteop cogbl. OTpa-
©0TaHHbIN PacTBOp COAbl AOMOMHUTENBHO HEMTPAaNM3yT PacTBOPOM MNaBUKOBOW KUCHOTHI,

3atem fo6aBnaT cynbdaT anoMnHUA 1 ocaxaaroT kpuonut NasAlFs.
2.4.7.2 OuncTKa OT XJ1opa U ero coeguHeHUMn

O6pa3zoBaHune NPOMbILNEHHbIX OTXOLALLMX ra30B W BEHTUMSALMOHHBIX BbIGPOCOB, CO-

AepXKaLLMX XIop, XMOPUCTbIN BOLOPOS, M XNOPOPraHMYeckme NpoM3BOAHbIE, XapakTePHO As
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MHOTMX BUAOB MPOM3BOACTB: MPOMbILLIIEHHOrO MONYYEHWA XJopa U LWENoYen METOAOM dNeK-
TPONM3a MOBapPEeHHOW COMW, MOMYyYEeHUs METannUUYeckoro MarHusi MeTOAOM 3MeKTponuaa
xnopuvaa, nepepaboTku pyn TUTaHa, HUOBUS, TaHTana 1 HEKOTOPbIX APYrMX LIBETHbIX MeTan-
JIOB METOAOM Xnopupylolero obxura, nonyYeHusi CUHTETUHECKOW COMSHOW KUCMOThI Y
BOmbLUION raMMbl HEOPraHUYECKUX M OpraHUYECKMX XIOprnpoM3BoaHbIX. B nocnegHee spems
ncroyHnkamu BelgeneHns HCI ctany neun oxuraHus xnopcogepalimx npOMbILNEHHbIX OT-
Xoa0B 1 6bITOBOro Mycopa ¢ 0TxoAamu NorMmMmepHsIX MaTepunarnos.

«Cyxme» cnocobbl OYMCTKU OTXOASALLMX Fa30B OT XMopa, OCHOBaHHbIE HA NUCMONb30Ba-
HUM CyXUX MOrNOTUTENEeNn Unn ancopBeHToB, HE NOMyYUNA CKOMNbKO-HMOYAb LLUMPOKOro npu-
MEHEHWNS, MOCKONbKY OHW MPMMEHMMbl TOMBKO K CyxXMM He3arbifieHHbIM  ra3aMm.
B NpOMBILLNEHHOCTN NCMONB3YIOTCA MPOLECChI, OCHOBaHHbIE Ha abcopbumm xropa u xnop-
cojepXalmx COeAVHEHUA PasnUYHbIMK MOrMOTUTENBHLIMK PacTBOPamMn: BOAOW, BOAHLIMU
pacTBoOpamu LLENOYHbIX peareHToB, BOAOPacTBOPUMbIX OPraHMYecKkux OTXOAOB, a Takke, B
HEKOTOPbIX CneLnanbHbIX CryYasX, OpraHMYecKUMy PacTBOPUTENAMM.

HanBonee wupoko npumeHsieTca abcopbumsa xmopa LWenoYHbIMA MOrnoTUTENSAMU.
M3 wenoyHbIx nornotutenen Hanbonee AeLUeBLIM SBMAETCH U3BECTb, NO3TOMY U3BECTKOBLIN
cnoco® OYNCTKM XIIOPCOAEPKALLUMX Fra30B ABMAETCS Hanbonee pacnpocTpaHEeHHbIM.

MornolyeHne xnopa ocyLWeCcTBNAT BOLOPACTBOPUMBIMA OPraHUYECKMUN MOrnoTUTe-
NAMU, CPEAN KOTOPbIX TaKMe CPaBHUTENbHO AeuleBble BELLECTBA, KaK NWUIHWH, BymaxHas
nynbna, CynbOUTHBIA Lemnok. XopoLo MOorfowaeT xnop NMrHocynboHaT Kanbumsa (Cynb-
puTHO-CcnMpTOBasi Gapza) B CyXOM COCTOSIHUM, @ 0cOBeHHO B BOAHOM pacteope. [JocTouH-
cTBamMm cnocoBa oYNCTKM rasoB OT Xnopa C MOMOLLLIO NUrHOCYNbdOHaTa ABMNATCA Aelle-
BM3Ha W LOCTYMNHOCTb peareHTa (3atpatbl Ha 60 % — 70 % HWXe, 4em Npu 1CnonbL3oBaHUU
N3BECTKOBOrO MOJIOKa), BO3MOXHOCTb NepepaboTkn NMpoAyKTOB Fra300uMCTKU B KaTUOHOOO-
MeHHyto cmony KXJ1-2, HeuyBCTBUTENBHOCTE copBeHTa K ApyrMM npumecam rasoe. Hepo-
cratkamm cnocoba aBnATCA NOBbLILIEHHaA KOPPO3NOHHAS arpeCCMBHOCTb NMOrMOTUTENbHOMO
pacTBopa, CpaBHUTENbHO CNOXHAsA TEXHOMNOrMA nepepaboTku NpoAYKTOB rasooumcTkn B Ka-

TUOHOOOMEHHYIO CMOTTY.
OuucTtka rasoB oT XJIOPUCTOro Bogopoaa

MpoMmbILLNeHHbIe cnocobbl OUACTKU OTXOASALLMX ra3oB OT XITOPUCTOrO BOAOPOAA OCHO-
BaHbl [MaBHLIM 0BPa3oM Ha XOpOLUei PacTBOPUMOCTU Ero B BOAE U Ha xemocoplLumu ero
LLENOYHbIMIA pacTBopamy, a Takke HEeKOTOPbIMU MPUPOAHLIMU COEAVHEHUSMU (U3BECTHSIK,
aonomut). B CBA3KM € TEM YTO XMOPUCTbLIN BOLOPOZ, CYLLECTBEHHO MPOLLE U JIerye 13BnekaeT-

CA U3 rasoB, YeM Xriop, B psAe Clyvaes Xnopcopepxallme rasbl BBOAST B dhaken ropsimx
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TOMOK, HanpMMep NPoAYyBaroT Yepes TOMKW Bpallatomxcs neven 06e3soxmBaHns kKapHanm-
Ta.

A6copbuus xnopuctoro sogopona Bogo. OUNCTKY OTXOAAWMX Fa30B OT XIOpU-
CTOro BOAOPOAA B NMPOMbILLIIEHHOW NPaKTVKE OCYLLIECTBISIOT B annaparax pasnuyHbIX TUMOB:
B Hacafou4HbIx ckpybbepax ¢ konbuamm Pawura, B pacneinvearowmx ckpybbepax, B annapa-
Tax neHHoro Tvna, B ckpybbepax tuna BeHtypu n ap. Beibop annapata npoBoASAT ncxoas 3
obbema rasos, Noanexallmx OHMCTKe, MX TEMNEepaTypbl, COAEPKaHMS B raze COMnyTCTBYOLLMX
KOMMOHEHTOB, HanpaBneHUs OanbHenWwero MCnofb3oBaHUs nonydaembix copbatos. Oco-
©eHHOCTbI0 CcKpyBOepoB ¢ Hacagkon M3 koney Paiwuvra npy o4MCTKE OTXOASALMX rasoB OT
XMOPUCTOrO BOAOPOAA ABMSETCA MHTEHCMBHOE 0Opa3oBaHue TyMaHa KanenbHO-KUAKON Co-
NAHOW KWCMOTbI. YNaenvBaHWe TymaHa, npu npoYMx paBHbIX YCIOBUSX, MPOTEKaeT MeHee
WHTEHCVBHO, YeM YNaBnvBaHne rasoobpasHoro xmnopuctoro sogopoga. ATM O0bsicHsAETCs
HernonHoe W3BreYeHne xnopucToro Bogopona (88 %), HECMOTPS Ha BbICOKYH MMOTHOCTb
opolueHus. CToKM MpY 3TOM MosyYaTcs oveHb pasbasneHHble (0,25 % — 0,4 %), yTO Bbl-
3bIBAET 3aTPYAHEHWE MPU UX YTUNN3aLMW.

OuucTka OT XNOpUCTOro BooopoAa lWenovHbIMU peareHTamu. MpumeHeHne Boa-
HbIX pacTBopoB LenoyHeix peareHToB (NaOH, Na2COs, Ca0) noa3sonsieT noebillaTte CTeneHb
N3BMNEYEHUS XMOPUCTOrO BOAOPOSE N OGHOBPEMEHHO HENTPann3oBaTh NOy4atoLLMNCS CTOK.
OpfHako Mo psigy NpUYMH (BbICOKasi CTOMMOCTb OYUCTKM ra3oB B CPaBHEHUW C BOLHOW OYMUCT-
koW; obpasosaHue wwenokos, cogepxawmx NaCl u CaCl, kotopble He npeacTaenstoT cobon
BonbLUON LIEHHOCTU, W Ap.) LENOYHbIE peareHTbl HaxoAAT OorpaHNYeHHoe NpUMeHeHue Ans
W3BMEYEHUS XNIOPUCTOro BOAOPOAA.

B HeKOTOpbIX YacTHbLIX Criydasx LienoyHas abcopbumus xnopucToro sogopoaa us oT-

XOASLMX ra3oB MOXET BMUCLIBATLCSI B KOMIMIIEKC MEPOMPUSITUI MO OYUCTKE ra3oB 1 CTOKOB.
2.4.7.3 Ouucrtka ot 6poma u ero coeiMHeHUN

WUcTouHukamm BbigeneHms 6poma n ero CoOeanHeHn B atMocdepHbIN BO3AYX ABNSIHOT-
cs Mof06poMHbIE NPOU3BOACTBA (M3BneyYeHne Gpoma 13 MOpPCKON BOAbI UM U3 BOA, NOACTU-
narwyx HedpTaHbIE MECTOPOXAEHMS), a Takke NPOU3BOACTBa BPOMMNPOU3BOAHLIX NPOAYK-
TOB.

WaBneyeHne GpomMa 13 OTXOASLLMX ra3oB OCHOBaAHO Ha pa3nMuHbIX crnocobax Xemo-
copbumn: pactBopoM BGpoMUCTOro xxenesa, pacteopamMmv 6pOMUAOB LLENOYHBIX UK LWEenoy-
HO3eMenbHbIX MeTarnnoB, PacTBOPaMU LLEMOYHbIX KOMMNOHEHTOB — €4KUMM LLernoYamm, co-
JAou, notawom. Cnocob OUNCTKM ra3oB BbIGMParOT B 3@BMCMMOCTM OT MPUHATOrO cnocoba ne-

pepaboTkv NpUpoAHLIX BpoMcogepKallyx BoL, OT COAepKaHs 6poMMaoB B 3TUX BOAAX U OT
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Lenesoro npogykta. OTxofsAwme rassl noboro Buaga npovssoacTea GpomcogepxaLlmx npo-
LYKTOB Yallie BCEro OUULLIAIOT C MOMOLLIBIO XKENe3HbIX CTPYXKEK.

OuucTka rasoB OT ApyrMx coeanHeHu 6poma. OcHoBon oumncTkm rasos oT HBr sBnga-
€TCA BbICOKas pacTBOPMMOCTb 3TOrO BeljecTsa B Bofe. [103ToMy npumeHsiioT abcopbLmon-
HYI0 OYUCTKY ra3os BOAOW UNM pasbaBneHHbIMU pacTBopamy 6poMUCTOBOAOPOJHON KACHOTI
B abcopbepax pasnuyHbix Tvnos. Mpoaykt abcopbumm — pasbaBneHHyt0 GPOMMCTOBOAO-
POAHYIO KUCIIOTY — HanpaensaloT B XNopaTtop Ha CMeLLeHne ¢ Bpomcofepxatlym paccorom

Ans nepepaboTkn B BpOM.
2.4.7.4 OuncTtka OoT oga n ero CoegMHEHUN

[na normoLeHns 1oga 13 rasoB MOXHO WCMOSIb30BaTb BMaKHbLIA @KTUBHBIA Yrofb
KA, nornotutensHas cnocobHOCTb KOTOPOro npu Temnepatypax fo 45 °C (B 3aBncuMocTu
OT KOHLIEHTPaLMM M04a B oYMLLaeMbIX ra3ax) MoxeT gocturate 120 r noaa Ha 1 n agcopber-
Ta. HacblLeHHbIN NornoTUTens pereHepupyroT nytem aecopbuum 3 Hero wopa. bonee po-
POrMM NMPUEMOM YNaBIMBaHUA 104a 13 ra3oB SBMSIETCA MCMONb30BaHNE NOHOOOMEHHbIX Ma-
Tepuanos, Hanpumep, aHnoHuTa AB-17.

B nponssogcTBe antoMMHNA B rasax, NoCTYMNaloLWmMX U3 BaHH 3NEKTPONn3a, COASPKUT-

csi B cpeaHem 0,1-1,0 r/iv® dotopuctoro Bogopoaa v 0,01-0,2 r/im? dTopraos.
2.4.8 OumncTka oT NapoB pTyTH

3arpsisHeHne atmocdepbl PTYTbiO NPOUCXOAUT NpW BbiBpoce rasoB NPeAnPUATUSMA
LiBETHOW MeTannyprim, TENNO3IHEPreTUKA, XMMUYECKOA N APYr1X OTpacnel NPOMbILLNEHHO-
cTW. B oTx0oasWmx rasax pTyTb U ee COEANHEHNS MOTYT HAXOAUTLCS B BUAE NapoB 1 aspo30-
NEeN, a Takke B COCTaBe HEKOTOPbIX Nbinen (B aacopbupoBaHHOM M pacTBOPEHHOW ¢op-
me). KoHueHTpauwms pTyTu B BbIBpocax M3MEHAETCA B LUMPOKMX Npefenax.

CyLLecTBeHHbIE pasnnyms B cocTaBe U 06bemax pTYTbCOAEPKaLLMX OTXOASLLMX ra30oB
OMpeaenstT 3HAYMTENBHOE YUCINO MPEANOXKEHHbIX AN MX OYUCTKM METOLOB, KOTOpbIE
YCNOBHO paspensioT Ha uanyeckne (KOHAEHCaUMOoHHble, abcopBLmoHHbIe, ancopBLMoH-
Hble, YNaBnMBaHNs aspo30sien) N XMMUYECKNE (XeMOCOPOLMOHHBIE, ra3odasHbie).

[ns npeaBapuTenbHOW OYNCTKM ra3oB C BbICOKMM COAEpPXaHWEM PTYTWU 0ObIYHO Mpw-
MEHSIIOT branyeckme MeTodbl C nocrneayrowen rnybokon OYUCTKOM MHAMBUAYaNbHBIMU Y
KOMOWHUPOBAHHLIMM XUMUYECKUMU MEeTogaMn. XeMOCOPOLMOHHbIE KUAKOCTHbIE MeToAbl
NPUMEHSIOT NPU HEOBXOAMMOCTU YAANEHNA U3 KOHLEHTPUPOBaHHLIX Fa30B CMOXHOrO cocTa-
Ba HapAAy C PTYTbIO HEKOTOPbIX APYIMX KOMMOHEHTOB, OCOGEHHO TakMX, OYMCTKA OT KOTOPbIX

CyXuMn mMetogamu 3aTtpygHeHa unm HeBO3MOXHa, U 0BbIvHO orpaHn4ymsaroT HebonbLWMMKN
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ob6vemamn obpabaTbiBaeMbix ra3oBbix NoTokos. lNpy HeobxoanmocTy rnybokon aeMepkypu-
3auUMKn 3HaYUTENbHbIX OOBEMOB OTXOASLIMX rasoB Hanbonee 4acTo UCMONb3YHT agcopbuu-
OHHble MeToabl. OHaKO NPOMbILLNEHHbIE afCcOPOEHTbI, 3a UCKMOYEHUEM aKTUBHBIX Yriew,
BECbMa PEAKO UCTIONb3YIOT ATst EMEPKYPU3aLIMN OTXOASLLMX Fa30B.

O6paboTka Cyxux pTYyTbCOAEPXKALUMX ra3oBbIX MOTOKOB € NMOMOLLLIO HEMOANMULUNPO-
BaHHbIX aKTMBHBLIX YrMEeW HepeKo OCMOXHSAETCS MPUCYTCTBUEM B 3TUX MOTOKax Auokcuaa
cepbl (330), KOTOPbIN Ae3aKTUBMPYET afcopOeHT, Pe3ko CHWKasa ero MornoTUTENbHYHO Cno-
COBHOCTb B OTHOLLEHUM pTyTU. OAHAKO MpW HanMuMKu B O4YMLLaeMbIX rasax Kucropoga v na-
poB BOAbl B afcopbeHTe WMHTEHCUBHO UAET MPOLIECC OKUCHEHUS copbupyemMoro auokcuaa
cepbl (330).

Wcnonb3ayeMble Ans AEMEPKYPU3ALIMN OTXOASLLUX Fa30B aKTUBHbLIE YIIM YacTo npea-
BapuTENBHO MOAUMULMPYIOT NyTEM UX 06paboTku pa3nuuHbIMK CynbdaTUPYIOLLMMK, ranou-
LVPYHOLLMMY, CyNbMUANPYIOWMMA U APYTYMMWA peareHTamu: CEPHOW KUCNOTOW, Xnopuaamum
Xenesa n pTyTu, CEepon, cynbcraaMm MeTarnmnos 1 T. M.

Hapagy c akTvBHbIMU YrnsMM B KavecTBe HOCUTENerM Ans XemMocopbeHToB-
UMMPErHaToB MoryT ObiTb WUCMOMb30BaHbl M Apyrve aacopbeHTbl (cunukarenu, LEOnUTLI,
FMUHO3EM) M BELLECTBa C BbICOKOPA3BUTON MOBEPXHOCTLIO (MEM3a, OKCUA MarHusi, KpemHe-
3EM 1 [p.), @ TaKkKe pasnunyHble BONOKHUCTBIE MaTepuarnslt.

Mpu o4nCTKE 3HAYUTENBHBLIX 0OBEMOB PTYTHCOAEPXKALLMX ra30BbIX BbIOPOCOB Ha psae
NMPON3BOACTB UCMONb3YIOT Ap0obneryto (pa3mep 3epeH 4—15 mm) MapraHuesyo pyay (nupo-
TO3KT).

MomyMo nepeyncrneHHbIX TBepAodasHbIX METOAOB, ANA OMUCTKU OTXOASALUMX rasos oT
napoB PTYTU MOIyT ObiTb MPUMEHEHbI HEKOTOPbIE MOHOOOMEHHBIE METOALI, B YAaCTHOCTU C
NCMOMNb30BaHNEM 3EPHUCTbIX UMM BOMOKHUCTLIX MaTepmrasos: katuoHuta B Hg?*-popme mnm

aHMOHOOOMEHHOW CMOIbl, CoAepXaLLEeN coeMHEHMS noaa U aacopbrnpoBaHHbIA oA,
Pasnen 3. OnpeaeneHue HaMNy4WUX AOCTYMHbIX TEXHONOIMMA

OnpepeneHvie NoaxXoA0B, METOAOB, MEP U MEPOMPUATUIA B KQYECTBE HaunyiLwen ao-
CTYMHOW TEXHOJIOMMM AN OYUCTKA BbIOPOCOB BPEAHbIX (3arpA3HsIOLLMX) BELWECTB B aTMO-
cepHbI BO3JYX NPy NPOU3BOACTEE NPOAYKLMM (TOBApOB), a Takke Npyu NpoBeaeHUM padoT
W OKasaHUK YCnyr Ha KPYMHbIX NPEANpUsITUSIX OCYLLECTBNSANMOCHL B COOTBETCTBUAM CO CT. 28.1,
n. 6 depepansHoro 3akoHa «0OO0 oxpaHe okpyxarwwen cpepbl» or 10 aHBapa 2002 r.
Ne 7-03, «MeToanuecknmmn pekoMeHaaumsiMM MO ONPEAEneHuI0 TEXHOMOMMM B KadyecTse
Haunyywen poCTynHOW», yTBepxaeHHbIMM [MpukazoMm MuHucTepcTBa MPOMBILLINIEHHOCTU U

ToproBnu Poccuiickon ®eaepaumm ot 31 mapta 2015 r. Ne 665, ana obnacren npumeHeHUs
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HAT, ycTaHOBMEHHbIX pacnopshkeHnem lMpaButenbctBa Poccuiickoii  ®epepaunm  oT
24 pekabps 2014 r. Ne 2674-p «[MepeyeHb obnacteli NPUMEHEHUS HauAyyLnX AOCTYMHbIX
TexHonorum» (ganee— ob6bnactm npumeHenma HAT), nonoxexunin FOCT P 54097—2010
«PecypcocbepexeHve. Hawnydwe [OCTyMHble TexHonoruvw. MeTogonorus uaeHtudmka-
LUmMm» (CM. PUCYHOK 7), a Takxe esponelickoro cnpasouyHuka HAT «KomniekcHoe Bo3feii-

cTBMEe HAT Ha OKpYXaloLLyio cpefy v 3KoHoMMYeckas 3EKTUBHOCTb.

PucyHok 7 — Jlornueckuit nogxon NS NPUHATUA peweHus no HAT

3.1 Kputepun OTHECEHUS TEXHOSIOTUYECKUX MPOLECCoB,
0o60opyaoBaHUs, TEXHUYECKMX CNOCcoOoB, MeTogos K HAT

OTHeceHne TexHOJIOTMYeCcKMX MpoLeccoB, 060pyAoBaHMS, TEXHUYECKMX Crnoco6OoB,
mMeTof0B K HAT OCyLLeCTBASAIOCL C YYETOM COBOKYMHOCTU CREeAyLUMX KpUTEPUEB:

a) NPOMbILLIEHHOE BHEAPEHWe TeXHOI0TMYEeCcKUX MpoLieccoB, 060pyAoBaHUs, TEXH
YyecKkmnx cnocoboB, METOAO0B OYUCTKM BbIGPOCOB BpedHbIX (3arpsA3HSAOWMX) BeLecTB B aTMO-
coepHbIl BO3AyX Ha ABYX W 60nee NpoMbIWEHHbIX 06bekTax B Poccwuiickoii depepaumu,

OKas3blBaKLLMX HEraTMBHOE BO3AEliCTBME Ha OKPYXatoLlyto Cpeay;
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6) HaMMEHbLUUIA YPOBEHb HEraTMBHOMO BO3AEWCTBUS TEXHOMNOIMYECKUX MPOLIECCOB,
obopynoBaHus, TEXHUYECKMX CMOCOBOB, METOAOB OYUCTKM BLIGPOCOB BpefHbIX (3arpsasHAto-
LLMX) BELWECTB B atMocdepHbIN BO3AYyX Ha OKPYXatOLLYIO Cpely B pacyeTe Ha efMH1LY Bpe-
MEeHM unn 06bemM NPOU3BOAMMON NMPOAYKLUMM (TOBapa), BbINONHAEMON paboThl, Oka3biBaeMon
ycnyrm nubo COOTBETCTBUE APYIMM MOKa3aTensM BO3AEUCTBUSA Ha OKPYKAIOLLYIO Cpeay,
NpeaycMOTPEHHbIM MEXAYHapOoAHbIMM AoroBopamn Poccuinckon degepaumu;

B) 3KOHOMUYECKas 3PEPEKTUBHOCTb BHEAPEHUS W SKCMnyatauum TeXHONOrMYecKnx
npoLieccoB, 06OPyAOBaHNS, TEXHUYECKMX CNOCOBOB, METOL0B OYUCTKM BbIOPOCOB BpEeAHbIX
(3arpssHsalowWwmx) BewwecTs B aTMOCHEPHLIN BO3ZYX;

r) Nepuoa BHEAPEHWNA TEXHOJIOTUYECKMX MNPOLIECCoB, OBOPYAOBaHNS, TEXHUYECKUX
€rnoco6oB, METOLOB OYMCTKM BbIBPOCOB BPeAHbIX (3arpssHAOLLMX) BELLECTB B aTMOCHEPHbINA
BO3aYX.

KpuTepum, ykasaHHble BbILLE, pacCMaTpUBanvCh B CriefyroLeM nopsiake.

3.1.1 Kputepui «lpombilineHHoe BHeapeHUe TEXHONMOrMYEeCKUX NMpoLLeccos,
0b6opyaoBaHUs, TEXHUUYECKUX CMOCOOO0B, METOA0B OUMCTKU BbIOPOCOB BpeaHbIX
(3arpsisHsAOWMX) BewecTB B aTMOcdepHbIN BO3AYX Ha ABYX M bonee obbekTax B
Poccuitickon deaepaunm, okasbiBalolWKUX HEraTUBHOE BO3AeMCTBUE HA

OKpyXatolyto cpeay»

Ha stane cbopa n 06paboTkn gaHHbIx 6bin NpoBeaeH aHanm3 obwmx ceegeHun o6
obnactu npumeHerns HAT ¢ uenbko NonyyYeHns crneayowen MHpopMauum;

- NPMMEPHOE KONM4YeCcTBO OOBEKTOB, OTHOCALLMXCS K 0BNacT NPUMEHEHUS HacTosLLe-
ro cnpasovHuka HAT;

- TeppuTOpMansHoe pacnpeaeneHme o6bEKTOB C YYETOM KIMMaTUHECKMX YCIOBWI;

- pacnpegeneHve o6LEeKTOB N0 NPOU3BOACTBEHHON MOLLHOCTMY;

- rMaeHbIe CTagun NPOM3BOACTBA (OKa3aHus ycnyr);

- OCHOBHbIE 3KOMOrM4eckue npobnemsbl, CBsi3aHHbIE C OYMCTKOW BbIBPOCOB BpPEAHbIX
(3arpasHAOWKMX) BELECTB B aTMOCHEPHBIN BO3ayX, Ha 0bbekTax, OTHOCALWMXEA Kk obnactn
NPUMEHEHNA HacToswero crnpasodHunka HAT.

N3 ananmsa Obinn MCKOYeHb! (OakTopbl, O4MHAKOBbIE AN BCEX paccMaTpuBaeMbixX
TexHonorun (aHepronoTpebnerHre n np.), B TOM YacTu, B KOTOPOW 3TU napameTpbl Bbinm ogu-
HaKoBbI AN BCEX paccMmaTpuBaeMbIX BapUaHTOB.

B kauyecTBe MCTOYHMKOB MHMOPMaUMM o6 obnacTtax npumeHeHus HOT, o npumensie-
MbIX Ha MpakTUKe TexHonorusix, oTHocswmxces kK HOT, Obinu Mcnonb3oBaHs! eBponenckue

cnpasoyHvkn HAT, nepeuncnerHble B Gubnuorpadun, a Takke CBeAeHWUs, NOMyYeHHble B
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pe3ynbTate aHKeTUPOBaHUA NPEAnPUATUIA, CTaTUCTUYECKME COOPHUKK, peaynbTaTthl Hay4YHO-

NCCNenoBaTenbCkUX N AUCCEPTALMOHHBIX PaboT, MHbIE UCTOYHMKM, a Takke WHopMaLms,

NoNyYeHHas B XO4€ KOHCYNbTauumn C 3KCnepTaMmm B COOTBETCTBYHOLLEN obnacTw.

BbIOOp TeXHONOrMn, TEXHONOrMYECKMX NpoLeccoB, 0DopyaoBaHUA, TEXHUYECKMX CMo-
coboB, METOA0B, OTHOCALWMXCA K obnacTun npumeHeHna HOT v BHegpeHHbIX Ha AByX 1 Bonee

obbekTax (npepnpusatmnax) B Poccumnckon depepauumm, Obin NpoBeaeH B COOTBETCTBUM C arn-

FOPUTMOM (CM. PUCYHOK 8).

Cbop ceegeHnii o6 ouncTke BbIBPOCOB BpefHbIX (3arpA3HAIOLWNX) BEWecTs B aTMOcdhepHbIA BO3AYX NPW NPOU3BOACTBE

npofyKuumn (TOBapoB), a Takke Npu NpoBeAeHUU paboT 1 oKasaHWU YCryr Ha KpYMHbIX NPeAnpUSTUSX

y

ObpaboTka obwux ceeferHunin o6 Obnacrax npuMeHeHna HAT:

KONMWYECTBO MPOMBbILLNEHHBIX OB BEKTOB, UX pasMepbl, TeppUTOpUaribHoe pacripefeneHne uT.4.;
SKOHOMUYECKME NOKazaTenu;
o6 bembl BLIOPOCOB BpeHbIX (3arpA3HAOLLMX) BELLLECTB B aTMOCHEPHLIA BO3AYX;

OCHOBHblI€ 3KOonorun4yeckne Hp06ﬂeMbI nT.4.

y

BblaeneHue nepeyHa MNMpruoputeTHIX obnacTei npumernenua HAT uecxoaa ws:

06bemoB BLIBPOCOB BpeAHbIX (3arpA3HAIOWNX) BEILECTB B aTMOCHEPHBIN BO3AYX;

HarmnMuynAa SKOrNornyecknx npo6neM nnp.

OBpaboTka cBefeHUin 0 NPUMEHAEMBIX NpoLeccax U TEXHOMOMMAX, uc-
Nonb3yeMblX B HAacCTOALLEee BpeMa ANS OMUCTKU BbIOPOCOB BpeaHbIX (3a-

TPASHAOLMX) BELLECTB B aTMOCEEpHLIi BO3ayX B [puopuTeTHLIX obna-

O6pabotka ceeaenuni o Tekywux obbemax obpasosaHua BuGpocos
BpeAHbIX (3arpssHAIoLLMX) BelecTB B aTMochepHuIn Bo3ayx B MNpuopm-

TeTHBIX obractax npuMmeHeHna HAT no oCHOBHBIM NOKasaTensaMm, noane-

crax noumeHeHua HIT .

XKallWM KOHTPDOMK.

Breibop TexHonoruid (OTHOCALLMXCA Ko BCel obrnactu npuMeHeHus cnpasouHnka HOT; oTHocAWMXcsA K MPUOPUTETHEIM 06-

nacTtam npumerHenna HAT), koTopble:

obecneunsaloT cokpalleHne o6bemMoB BLIBPOCOB BPeAHbLIX (3arpsa3HAIOLWMX) BELWECTB B aTMOChepHBI BO3-
Ayx;

obecneynsatoT coKkpalleHe Unu NpefoTepalleHne NocTyNNeHns 3arpasHAoLWLNX BeLecTs B BbIGpock! B aT-
MOCepHbIN BO3AYX;

obecneunBaroT CHUXEHUE UK NpegoTBpalleHne Jpyrux BUAOB BO3AENCTBUSA Ha OKpYXatoWwyo cpedy (lym,
3anax, Tennosoe Bo3gencTene) npu obpalleHnn ¢ Bbibpocamu;

NBACNAUNRAT CHUNMEHURA NNTHRAMAHUE NACYNCNR (AHANKIMG hAAMAHTHI U NN Y N NBNAIIIBHUU OO CTOAUHKIMU

'

OnpegeneHne ansa BbIGpaHHBIX TEXHOMOMMIA NAPaMeTPOB, NPU KOTOPLIX YAAETCA JOCTUYb BHICOKOW 3KOMOrMYecKon addhek-

TUBHOCTWU.

- TeXHUYECKNE XapaKTePUCTURY;
- MPUMEHUMOCTE;

- 3aTpaThbl HA BHE4PEeHNE,

- noboyHoe Bo3fercTBE Ha PA3NUYHBIE KOMMOHEHTHLI OKPYXaloLLEn cpeabi;

- OCHOBHbIE MPUYNHBI, o6ycnosnv|5aroume HeobxoaMMoCTb BHEAPEHNA.

PucyHok 8 — AnropuTtm Bblbopa TEXHONOMN, OTHOCALLMXCS K 06NacTu NpUMeHeHUs

HAOT n npumensembix Ha AByX n bonee obbekTax (npeanpusaTusx) B Poccuinckomn

degepaymm, okasbiBalOLLUX HEraTUBHOE BO3A,ENCTBUE HA OKPYXAIOLLYIO cpeay
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Mpu atom 6binM BbigeneHsl obnactn npumeHenna HAT, npuoputeTHble ANSA Uenen
HacTosAwero cnpasoyHuka HAT (nanee — npuoputeTHble obnactn npumeHeHnsa HAT), nc-
xoaa u3 obbemoB 06pasoBaHMA BbIOPOCOB BPEAHBLIX (3arps3HSAIOLLMX) BELEeCTB B aTMo-
chepHbIN BO34YX; HANWYMS SKOMNOrMyeckmx npodbnem v np.

WUcxoas w3 gaHHoro anroputMma wuHgopmaums anst Bblbopa MCrnonb3yeMbiX TEXHOMOo-
MK, TEXHONOMMYECKMX NPOLIECCOB, 060pyAOBaHMsA, TEXHUYECKNX cnocoboB, METOA0B, OTHO-
cawmxes k obnactn npumeHenns HAT v BHeapeHHbIX Ha ABYx U Bonee obbekTax (npeanpu-
armnax) B Poccuickon ®epepauum, 6eina obpabotaHa cnegyromm obpasom:

a) TexHomnorMyeckue npoLecchl, 0bopynoBaHUe, TEXHUYECKUE Cnocobbl, METOAbI, NpU-
€eMbl U cpeacTBa Bbinu CrpynnUpoBaHbI MO HANpPaBneHUsIM, Ha KOTOPbIX UX MPUMEHSIOT;

©) 6bINM yUTEHbI OrPaAHNYEHMUS MO NMPUMEHUMOCTU KaKMX-NMOO TEXHOMNOMMN, CBA3aHHbIE
C OTpacneBbIMUY, TEPPUTOPUANBHBIMU (PEMMOHATBHBIMU) YCIIOBUSIMUY, B TOM YMChe KNUMaTK-
HECKMMY,;

B) TEXHONOMM B 3aBMCUMOCTW OT YCIOBWI, B KOTOPbIX UX NMPUMEHSIIOT, Bbinn crpynnu-
pOBaHb! NPY HaNM4YUM CyLLEECTBEHHbBIX Pasfnuyuii B NPUMEHSEMBIX TEXHOMOMUAX B 3aBUCMMO-
CTU OT OTpacneBbiX, TeppuTopuarnbHbIX (perMoHanbHbiX), B TOM YUCMe KIMMaTUYeCcKuX,
ycrnoBui,

r) 6emna npoeegeHa obpabotka mMHpopmauum 06 obpas3oBaHMn BbIGPOCOB BPEAHbIX
(3arpsI3HAOLLMX) BELLECTB B aTMOCKEPHLIA BO3AYX, X BO3AENCTBMN HA OKPY>KAIOLLYIO cpeay
1 noTpebneHnm pecypcoB B Npoueccax obpaweHma ¢ HUMMW.

Mo pesynbTatam npegBaputensHoN 06paboTkm nHpopmaummn Gbinn BelgeneHsl 0bb-
ekTbl (NpegnpuaTms), no kotopbiM TP 22 nmeeT AoCTaToOuHOE ANA NPOBEAEHUS OLIEHKU KO-
TNIMYECTBO UHGOPMaLUM 06 MPUMEHSIEMbIX TEXHOMOMMSX OYUCTKM BbIGPOCOB BpeAHbIX (3a-
TPSABHSIOLLMX) BELLECTB B aTMOCHEPHbIA BO3AYX.

Ha ocHoBaHnm 06paboTky nHopMaummn ObinmM chopMmnpoBaHL! CreayloLme pasaenol
HacToswero cnpasoyHmka HAT:

- pasgen 1. Obwas mnHbopmaums 06 04MCTke BbIBPOCOB BPEeLHbIX (3arps3HSHOLLMX)
BELLEeCTB B aTMOCKMEPHLIA BO3AYX MPW MPOW3BOACTBE MPOAYKLUMM (TOBapoOB), a Takke npu
npoeefeHn paboT 1 okazaHWWU YCIyr Ha KPYMHbIX NPeanpuUsTUNX;

- pasgen 2. OnucaHue TEXHOMOrMYECKUX MPOLECCOB, WMCMOMb3yEMbIX B HacTosLlee
BPEMS ANS1 OMUCTKN BbIOPOCOB BPEAHbIX (3arpAsHSAIOWMX) BELLECTB B aTMOCKHEPHLIN BO3LYX
npy NPOM3BOACTBE NMPOAYKLMM (TOBAPOB), a Takke Npu NpoBeAeHUM paboT 1 okasaHum ycryr
Ha KPYMHbIX NPeanpUsSTUSX B NPUOPUTETHBIX 0Bnactax npuMmeHeHus HOT.

B cnyvae ecnun NpoMbILLNEHHOE BHELPEHNE TEXHONOrMKU He BbINo BbISBNEHO, HECMOT-

pa Ha Aeknapupyemble pa3paboTynkamy JOCTYMHOCTb MO KPUTEPMIO, SKOHOMUYECKYHD 3h-
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(PEKTUBHOCTL W MPEMMYLLECTBE ANA OKPYXatoLwein cpeabl Npu BHEAPEHUN TEXHOMOTK, Tex-
HOMOMVA MOAMNEXana BKMIOYEHUMIO B MepeyeHb MEepCrneKTUBHLIX TEXHOMOTUM, KOTopble B
HacTosILee Bpems He MOSyuMnv AOCTATOUHOrO PacrpoCTpaHeHUs: 3TO TEXHOMOMU, B OTHO-
LUEHMM KOTOPbIX MPOBOASAT HAYYHO-MCCEeA0BaTENIbCKUE M ONbITHO-KOHCTPYKTOPCKUE paboTbl

NN OCyLLIECTBIIAOT UX ONbITHO-MPOMBbILLNIEHHOE BHEAPEHUE.

3.1.2 Kputepuit «HauMmeHbLINIA ypOBEHb HEFraTUBHOTO BO3AEUCTBUS
TeXHOMOrMYeckux NpoLeccoB, 060pyA0BaHUA, TEXHUUECKUX CNOCO6OB,
METOA0B OUMCTKU BbIOPOCOB BpeAHbIX (3arpA3HAIOWMX) BeWeCcTB Ha
OKpYXalolyro cpeny B pacuyete Ha eAUHULYY BPEMEHU Ui o6bem
NPoOu3BOAUMON NPOAYKLUUM (TOBapa), BbINOJIHAEMON paboThbl, OKasbiBaemMon
ycnyru nu6o cooTBeTCTBME APYrUM NokKasaTterisim BO3AeUcTBUS Ha
OKpyXalowWwyro cpeay, NpegyCMOTPEeHHbIM MeXOyHapoAHbIMU JOroBOopaMun

Poccuiickon ®epepaunmn»

C uenblo BbISIBNEHWSA WCNOMb30BAHNA B TEXHOMOTMYECKUX MpoLeccax BeLecTs, B
HavMeHbLLIeN CTENeHM OnacHbIX A4S YenoBeKa U OkpyXarowen cpeabl, Nnbo BewecTs, pac-
NPOCTPaHEHNE KOTOPbIX OrpaHUYEHO MEeXAyHapOoAHbIMW cornaweHnamu, Gbina npoeeaeHa
oUeHKa Mep, HanpaBrieHHbIX Ha NpefoTBpalleHVMe UNK, rae 3TO He NpeAcTaBnAanoch BO3-
MOXHbIM, COKpaLleHne BeibpocoB B aTMocdepy, COpOCOB CTOUHbIX BOZ, B BOAHbIE OOBbEKTbI U
B MOYBY, BO3HMKAOWMX B pe3ynbTare OYNCTKA BbIOPOCOB BpeAHbIX (3arpsi3HsoWmMX) Be-
LLeCTB B aTMOCHEPHbIN BO3AYX.

B crnyyasx npyMeHMMOCTM Ansi TEXHONOMMYECKOro npouecca psiga peweHnn Obino
BbIOpaHO peLueHne, ConpoBOXAAIOLLEeeCqd HaMMEHbLUUM OTpyLAaTeNbHbIM BO3LENCTBMEM Ha
OKpY>KaroLLyto cpeny.

Mpw onpepeneHun TexHonornm B kavectse HAT Gbina npoeeaeHa oLeHka 0nacHoOCTU
BOBIEKaEMbIX B TEXHOMOMMYECKNE MPOLIECCHI (MCNONb3YEMBbIX) U 0BpasyoWmnXCs B HUX Be-
LeCTB AN1s atMocdepbl.

MHdopmauma no BewectsaMm, 3arpasHaoWmMM atMocdepy, 6bina nonyveHa us cre-
AYIOLMX UCTOYHWKOB: M3 KOMMIIEKCHBIX NPUPOAOOXPAHHBIX NPOrpaMmMm, OTYETOB TEPPUTOPU-
anbHbIx opraHoB MuHucTepcTBa NpUpPOAHbIX pecypcoB 1 akonorumn Pocculickon depepauum,
a Takke Apyrix opraHusauumn, obecneumBarowmx KOHTPONb 3a BbIGPOCOM BpeAHbIX (3arpsia-
HSIOLLMX) BELLECTB B aTMOCKHEPHBIN BO3AYX, W YNONHOMOYEHHbIX Ha obecneyeHne cooTeeT-
cTBytoLLen gestensHocTu MNpaemtenscTBoM Poccuinckoin Pegepaumn.

JONONHUTENBHLIMK NCTOYHMKaMKN HgOpMaLMn sensnuce 6a3sbl AaHHbIX, HaxoAsLmMe-

CA B OTKPbITOM AOCTYyne B CETU MHTepHeT; BHYTPEHHUe 6asbl AaHHbIX KOMI'IaHVII;I; Hasbl AaH-
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HbIX pefeparbHbiX OpraHOB UCMOMHUTENBHOM BNAacTu, OTBETCTBEHHbIX 3a peanusauuo Mep
Mo oxpaHe 340POBbSA YENOBEKA N OKPY>KAIOLLEN cpedbl.

Xapaktep 1 macwTab HeraTVBHOro BO3AEWCTBUS Ha OKPYXKaIOLYHO Cpefy, BO3MOX-
HOCTb CHWXEHWS YAEMbHbIX 3HAYEHNA SMUCCUI, CBSI3AHHBIX C OYMCTKOM BbIOPOCOB BpeaHbIX
(3arps3HAOWLMX) BELLECTB B aTMOC(EpHbIA BO3AYX Ha NPeanpusTUsX, OTHOCALLMXCA K obna-
CTW NPUMEHEHUsT HacTosiLLero cripasoyHuka HAT, oueHBanmcb Ha OCHOBaHWMWU CrenyoLmx
nokasarenen cOpoCoB 3arpa3HAIOLLMX BELLECTB:

- UICTOYHUKU BbIOPOCOB BPEAHbIX (3arpa3HAOLMX) BELLECTB B aTMOCHhEPHLIN BO3AYX;

- MepeyeHb 3arpasHAWMX BELLECTB, CoAepXalmxcs B Bblibpocax B arMochepHbIn
BO34YX;

- 06beM 1 (MnKn) Macca 3arpasHALWMX BELWECTB, cogepXawmnxcs B Bbibpocax B aTMO-
ChepHbIN BO3AYX A0 MX OYUCTKM B pacyeTe Ha €AnHMLY NPOAYKLUMM B HATypanbHOM Unn ae-
HEXHOM BbIP@XEHWM;

- HarnM4ne rasoo4nCTHbLIX COOPYKEHUI;

- METOJ ra3004MCTKW, MOBTOPHOIO UCMOSb30BaHWS,

- 06beM 1 (Unn) Mmacca 3arpasHsIoLLMX BELLEeCTB, Coaepx)alumnxcs B Bblbpocax B atmo-
chepHbIN BO3YX MOCHE NX OYUCTKU B pacyeTe Ha eauHULY NpoAyKUMU B HaTyparbHOM unv
LEHEXKHOM BbIpaXeHUMW.

Bo3aMOXHOe (BEPOSITHOE) M3MEHEHNE (CHWKEHWE) PUCKOB HEraTUBHOrO BO3AENCTBUS
BbIGPOCOB BpeAHbIX (3arpsisHAOWMX) BELWECTB B aTMOCHEPHbIN BO3AyX NOCNe BHEAPEHUS
LaHHOW TEXHOSOTUM CHMTANOCH KPUTEPUEM OTHECEHNS TexHonorn k HAT.

Mo pesynsTatam oueHkM Obinu copMMpoBaHbl creayloLwme pasgensl HacTOSALEro
cnpaeoyHuka HAT:

- pasgen 4. Havnyuwure [OCTyMHblE TEXHONOMMM, OTHOCALUMECH KO BCeA obnactm
NPUMEHeHNs HacTosawero cnpasoyHunka HAT;

- pa3gen 5. Hannydwwne AOCTynHbIE TEXHONOMMWN, OTHOCALLIMECH K MPUOPUTETHBLIM 00-
nacram npumeHerusa HAT.

OnbIT POpMUPOBAHNS YKa3aHHbIX PasfenoB Nokasar, YTo BCNEACTBUE BIMSHUA paja
hakTopoB (Npexae BCero HepaBHOMEPHOCTM TEXHONOMMYECKON 06eCneYeHHOCTU pasnnyHbIX
oTpacnei NPOMBILLNEHHOCTU) TEXHONOMMYECKME NOAXOALI K O4YMCTKE BbIBPOCOB BpeAHbIX (3a-
rPSA3HSIOWMX) BELLECTB B aTMOCepHbIA BO34yX NPU NPOM3BOACTBE NpOAyKUMU (TOBapOB), a
Takke npu nposeaeHUn paboT U okasaHWW YCNyr Ha KPYMHbIX NPEAnpUATUSX 3HAYUTENBHO
pasnuuatotca. O6o6WeHe NCnNonb3ayemblX NOAXOA0B TEXHOMOIMYECKOro Xapakrepa nokasa-
no, uyto BO u3bexaHne HaBA3bIBaHWA oOTpacnsM B kadectee HAT TexHonoruw,

He XapaKTepUayIoLLIMXCA CTaXeM UCTOSIb30BaHWA B JaHHOW OTpacrv, B pasgene 4 nmeno
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cMblicn paccmaTpusate HOT, He cBsA3aHHbIE ¢ 0COBEHHOCTAMM UCTONb3YEMbIX TEXHONMOrny4e-
CKUX pelleHnin — HOT opraHmaaumoHHo-ynpaeneH4Yeckoro xapaktepa, HAT B obnacTu aHep-
rocbepexenus n pecypcoctepexerns, HOT npon3BoACTBEHHOrO 3KOMOMMYECKOro KOHTPOMA
n ap. Takum obpasom, HOT TexHonorndeckoro xapakrepa Obinv paccMOTPEHbl TOMBKO B
pasgene 5. Mpu 3Tom nogpasymeBanoch, YTo nogobHele HOT TexHonornueckoro xapakrepa
MOrYT UCMOSb30BATLCA U B CMEXHBIX ONMMUCbIBAEMbIX 06nacTsx npumeHeHusi. B Tex cnyvasx,
Korga 3TO YMECTHO, Takue cMexHble obnactv npumMeHeHus Obinu nepeyncneHsl B Havane

COOTBETCTBYHOLLMX Nofgpas3aenos pasgena 5.

3.1.3 Kputepuin «3koHoMUMYecKas 3heKTMBHOCTbL BHEAPEHUS U 3KCMyaTauumn
TeXHOMOorM4yecknx npoLeccoBs, 060pyaoBaHUA, TEXHUYECKUX CNOCOGOB,
MEeTOA0B OUMCTKU BbIOPOCOB BpeAHbIX (3arpA3HAIOWMX) BelecTB B

aTMocdepHbIn BO3ayX»

Mpn paccmMOTpeHUn TEXHOMOMMN C Uenbio BbisiBNeHnn HOT oueHka TexHomorun no
KPUTEPUIO 3KOHOMMYECKOW 3MEKTMBHOCTU MPOM3BOAUTCA C LISNBIO WCKMIOYEHNA U3 pac-
CMOTPEHNS TEXHOIMOINIA, XapaKTEPUIYIOLLIMXCA 3aBefOMO HenpuemnemMbiMnU MHBECTULIMOH-
HbIMW W SKCMIyaTaumoHHbiMK 3aTpatamu. Conoctaenenve pasnuyHbix HAT no kputeputo
3KOHOMMYECKo 3hPEKTUBHOCTM HE NPOU3BOAWTCS, KPOME CreumanbHO OrOBOPEHHbIX Cry-
Yyaes, 1 OCcTaeTcs B cpepe KOMNEeTeHUMM NPeanpUsITUNA.

bbin npoBeaeH aHanu3 3EKTUBHOCTM 3aTpar, UCMONb3yeMmbl AN OnpeaeneHns
TOro, Kakme MeponpuATUS SBRSIOTCA Havbonee npeanoyvTUTENbHBIMUA ANA AOCTWKEHUS
onpeneneHHoN 3KONorM4yeckom Lenn Nnpy Camomr HU3KOM CTOUMOCTM.

OkoHoMMueckan 3PPEKTUBHOCTb TEXHOMOMUM Onpeaensanacb MeTOAOM 3KCMepTHbIX
OLEHOK, rae 3TO 6bII0 BOBMOXHO C YH4ETOM OrpaHUYEHUIA CTEMNEHN KOHKPETU3aLMN, Haknagbl-
BaeMbIX MEXOTpacneBbIM («rOpU30OHTarnbHbIM») XapakTepoM HacTosLwero cnpasodHmka HAT.

bbino nposegeHo parxmpoBaHue BapvaHTos HAT no mepe BospacTaHusi 3KOHOMUYE-
CKon 3¢pdPEKTUBHOCTM, B YaCTHOCTM A UCKIIOYEHNSA BApUaHTOB, HEOBOCHOBaHHO A0pPOrMX
NO CPaBHEHUIO C NOJTYYEHHOW 3KONOMMYECKON BbIrOA0M.

Kputepnin «3koHoMMYeckas addeKTMBHOCTL BHEAPEHUSA U 3KCMyaTauum U nepuog,
BHEAPEHUS» OMNPeaensancs C MCMNonb30BAHUEM OCHOBHbIX MPUHLMMOB OLEHKN SKOHOMUYE-

cKom 3PPEKTUBHOCTU BHEAPEHUA U 3KCMITyaTaumm TEXHONOMN (CM. PUCYHOK 9).
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OcHoBHoM npuHLMn 1:
YTO4YHeHMe 06nacTy NPUMEHEHWS W OLieHKa HamnyyLlen JOCTYMHON

TexXHOoNnornm

}

OcHoBHOI NpuHLMN 2:
cBop 1 o6ocHoBaHWE AaHHbIX, KACAOLMXCS 3aTpar Ha BHeapeHue

TeXHonornum

}

OcHoBHOM NpUHLMN 3:

onpepeneHne coctaesa 3aTpaT Ha BHeApeHne TexHONnorum

l

OcHoBHOM NpUHLMN 4:
obpaboTka 1 npeacTaBneHne MHbopmaLum o 3aTparax

!

OcHoBHOM NpuHLMN 5:

OLieHKa BPEMEHW BHEAPEHUS TEXHONOMM

PrcyHok 9 — OCHOBHbIE NPUHLMMBI OLIEHKU

3KOHOMMYECKOW LenecoobpasHocTy BHeapenua HOT

Mpwn yTOuHEHMN oBnacTu npuMeHeHnUa 1 oueHke HOT Gbiny MCNOMb3oBaHbLl MOAXOAbI,

CMOTpENY CReaytoLyr UHOPMaLMIO:

W3NOXEHHbIE Bbille, KPOMEe TOro, Ha OCHOBaHUM UMEIOLLMXCA cBeeHUn YneHbl TP 22 pac-

- ONbIT NPEAbIAYLLErO YCNELHOMO MCMOSb30BaHNA B MPOMBbILLIIEHHOM MacwTabe corno-

CTaBVMbIX TEXHOMOMMIA; NPOLIECCOB, YCTAHOBOK, METOAOB YNPABIEHNS,

- MHpopmMaLmio 06 aBapusax, CBA3aHHbIX C BHEAPEHUEM W IKCnnyaTtaunen AaHHON

TEXHONOrMM Ha Npon3BOACTBE,

- KnMMaTuveckne hakTopbl BHEAPEHWS TEXHOMOTUM;

- TEXHONOrn4eckue orpaHn4YeHnA.
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3.1.4 Kputepwmii «[epmnoa BHeAPeHUs TEXHOSNOMMYECKUX NPOLIECCOB,
0bopyaoBaHUsA, TEXHUUYECKUX CMTOCOOGOB, METOAOB OYMCTKU BbIGPOCOB BpeaHbIX

(3arpsisHsAowWmMX) BewecTB B aTMocdepHbIA BO3QYX»

Mpu paccmoTpeHun TexHonorun ¢ Ueneto BbisiBneHMa HOT mnx oueHka no Kputeputo
CPOKOB BHEAPEHUS NMPON3BOAUTCH C LIEMbI0 UCKIMIOYEHNUA U3 PacCMOTPEHUA TEXHOMOIUI, Xa-
paKTepu3yIoLLMXCA 3aBe40MO HEMPUEMEMbIMU CpOKaMm BHegpeHusa (bonee ogHOro kanew-
AapHoro ropa). ConoctaBneHve pasnuuHbix HAT no kputepuio cpokoB BHeapeHus
He Npou3BOAUTCA, KPOME CrieLmarnbHO OroBOPEHHBIX CIydaeB, U OCTaeTcsa B cdepe komrne-
TEHUUN NPeanPUSTUN.

YneHbl TPl 22 npoBenu oueHky cpokoB BHeapenus HAT, nockonbky MMEHHO CPOKU
BHEAPEHUS MOryT ObITb KPUTUYHLIMW ANS MPOMbILWNEHHOCTU. Mpu 3ToM GbinNM pasgensHo
paccMoTpeHbl cpoky BHeapernus HAOT crneayowmx BpeMeHHbIX MacluTaboB:

- KPaTKOCPOYHbIW (OT HECKONBKMX Hefernb A0 MECALEB);

- CPEfHECPOYHbIN (OT HECKOMBKMX MECALIEB A0 roaa);

- AONFOCPOYHbBIN (OT 0gHOro roga).

B npouecce oueHkn o6bekThl (NpeanpusaTys) Obinv pasaeneHbl Ha HOBbIE N AENCTBY-
roLme.

TexHonornsa onpepensnace B kadectee HAT npu focTKeHUM cornalleHns Mexay
Bcemu yneHamu TPIM 22 no faHHomy BOMnpocy.

Mpn Hannymm ocoboro MHEHWs MO OnpeAeneHuo TexHonoru B kadvectse HAOT,
He nogaepxvsaeMoro BcemMu dneHamum TPl 22, Takaa TexHomorva onpejensanack B Kade-
ctee HAT v Brnrovanack B HacToswmn cnpaBoyvHnk HOT co cneynanbHbIMK ykasaHnaMu Ha
ocoBoe MHeHWE Npu CoBNAEHUM CrneayroLLUX YCNOBUIA:

a) B 0CHOBE 0COB0Oro MHEHWs nexar AaHHble, KoTopbimn pacnonaraoT TPl 22 n de-
AepanbHbli opraH UCNONMHNTENBEHOW BMACTW, OTBETCTBEHHbBIN 3a pas3paboTky mHgopmaLumoH-
HO-TEXHWYeckux cnpasovHukos HAT, HA MOMEHT NOAroTOBKM BbIBOAOB OTHOCUTENLHO HAT;

6) saMHTepecoBaHHbIMK UneHamm TPT 22 npeactaeneHbl 060CHOBaHHbIE J0BOAbI ANS
BKIOUEHUA TexHornorun B nepedeHs HAT. [loBoabl SBNAOTCA 0GOCHOBAHHLIMW, €CRN OHU
NoATBEePXAEHbl TEXHUYECKUMU U 3KOHOMUYECKUMU JaHHLIMW, AaHHLIMA O BO3[AEWCTBUM Ha
pasnnyHbIE KOMMOHEHTLI OKPYXaloLLen cpefbl, AaHHbIMU 3KCNepTHOro coobLLecTea n cooT-
BETCTBUEM PaccMaTpuBaeMon TEXHOMOMMM MOHATUIO «HaWUMyyLWwas AOCTyNHasi TeXHOMOrna» 1
kputepuam onpeaeneHna HAT B cooTteBetcTBUMM € deaepantHbiM 3akoHoM oT 10 aHBaps

2002 r. Ne 7-d3 «O6 oxpaHe okpyxatoLLel cpeabl».
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3.2 BHegpeHne Hanny4dwein AOCTYNHOMN TEXHONOTUN

BHegpeHve HOT XO39iACTBYOWMMU CyObeKTaMM B KOHKPETHOW OTpacnn NpPOMbILLIEH-
HOCTW, KaK MpaBWIo, OPUEHTMPOBAHO Ha ObecrievyeHne KOMI/JIEKCHOro noaxoda rno npenort-
BpaLLEeHUIO 1 (MK) MUHUMMU3ALMN TEXHOMEHHOrO BO34ENCTBMA U 6a3upyeTcs Ha cornocTas-
neHn 3hheKTUBHOCTU MEpPONpUATUFA MO 3alluTe OKPYXXatoLLel cpefbl C 3aTpaTamu, KOTo-
pble OO/MDKEH MPU 3TOM HECTU XO3AUCTBYHOLUMIA CYyOBLEKT A8 npefoTBpalleHns v (unn) Mu-
HUMM3aALMN OKa3bIBAEMOIO UM TEXHOMEHHOrO BO3AENCTBUS B OBObIYHBLIX YCMOBUSAX XO3AACTBO-
BaHUWA, T. €. 40 BHeapeHua HAOT.

Mpn BHeapeHun HAOT Ha 06bekTe XO03AACTBEHHOW AeATeNbHOCTM HeoOXOOUMO YYUTbI-
BaTb 3aTpaTbl Ha BCe TEXHOMNOrMYeCcKne nepeaesnsl N NOTPEOBHOCTV B HEOOXOAMMOM annapa-
TYPHOM OCHalLEeHUX MPOM3BOACTBA C YY4ETOM 3aTpaTr XO03AACTBYIOLMX CyOLEKTOB, OXuaae-

MOIA 3KOHOMMHYECKON LieniecoobpasHocTn BHegpeHus HAT (cm. pucyHok 10) 1 BO34encTBUS

Ha OKPY>KatoLLYyto cpeay.

PrcyHok 10— OGO06LLEHHBIA anropUTV acrekToB OLIEHK/ OXAEMOl SKOHOMUNYECKOW
LieriecoobpasHocTV NpuveHeHyss HAT B 0Tpac/ v MpOMbILLYIEHHOCTM
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Pasgen 4. HaunyJwue OoCTYNHbIe TEXHONOMMU, OTHOCALLMECA KO BCEN
obnacTu npuMeHeHus HacTosWero cnpasoYyHuka HAOT

B HacTosiwem cnpasoyHuke HAT pgaHbl npeasapuTeneHble pekomeHpaumm ob atane
YM3HEHHOrO LKNa NPeanpusiTUsA, Ha KOTOPOM BO3MOXHO BHEAPEHWE K&KAON M3 NpuBeseH-
Heix HOT. Mpu aTOM noa «HOBbIMW MPeAnpUATUSMUY MOAPa3yMEBaloTCs MPeanpuaTUs,
Haxo4sLWMecs B CTaanm NPOEKTUPOBaHUSA W1, B HEKOTOPbLIX CrieLmarnbHO HEOroBOPEHHbIX Cry-
Yasix, B CTaguu CTPOUTENBCTBA N MyCKO-HANaakv; Noj «4ENCTBYIOWMMN NPEANPUATUSMNY —
3KCMNyaTupyemMble NpeanpusTUs; NoL «MOAEPHUINPYEMBIMU NPEANPUATUAMU» — LENCTBY-
oLLME NPeanpUaTUS, Ha KOTOPbIX peanua3yeTcs nporpamma MacltabHoOn mogepHusaumm c
3ameHolr 06opyLOBaHMA U COBEPLUEHCTBOBAHVMEM TEXHOMNOMMYECKMX MPOLECCOB NN NnaHu-
pyeTcsi peanuaaums Takon nporpaMmel.

MozpasymeBaeTcs, YTO BCE TEXHOMOMMW, KOTOpble MOryT ObiTb MPUMEHEHbI Ha Aen-
CTByHOLMX 0ObeKTax, Takke MoryT ObITb UCMOMb30BaHbl Ha MOAEPHU3NPYEMbIX U HOBbIX, U
BCE TEXHOIOMM, KOTOpbIE MOTYT BbiTb MPMMEHEHbI HA MOAEPHUINPYEMBIX OOBbEKTaX, Takke
MOryT BbITb MPUMEHEHBI 1 Ha HOBbIX.

Mpwn aTom, KpOME crneumansHO OroBOPEHHbIX CnyYaes, NoapasymeBanoch, YTO Ha HO-
BbIX NPeAnpuATUaX MoryT BbiTe BHeApPeHs! BCe ykasaHHble HOT, noSToMy BO3MOXHOCTb MX
BHEAPEHUST Ha HOBbIX NpeanpusaTusix ocobo He ykasbiBanacb. ockonbky Ha MOMEHT op-
MUpOBaHUS HacTosero cnpasoyHvka HAOT aocroBepHas uHdpopMaumsi N0 BHEAPEHUIO HU-
xenpueegeHHblx HAOT npaktudeckn otcytctBoBana (He 6onee 4 % pacCMOTPEHHbIX aHKET,
NOCTYNMBLUNX OT NPEANPUATUIA), BbIBOALI O BOSMOXHOCTU BHeapeHua HOT Ha genctaytolem
n (MNK1) MOAEPHU3NPYEMOM MPEANPUATAN AENanucb Ha OCHOBE SKCMEPTHbIX OLEHOK creuva-

JINCTOB COOTBETCTBYHOLLMX OTPaCNEn.
1 HOT opraHM3aLMOHHO-YNPaBIeHYECKOrO Xxapakrepa

HAT 1-1. BHeapeHue u NocTosiHHas noaaepKka NPUHLMMNOB 3KONOrMYecKoro
MeHeMKMeHTa

HanHas HAOT BkntovaeT, B 3aBUCMMOCTU OT KOHKPETHbIX YCNOBWK, Cneayowmne nogxo-
Abl:

a) OnNpeAeneHne SKONOMMYECKUX NPUOPUTETOB NMPEANPUATMA €ro BbICLLUMM PYKOBOA-
CTBOM (MPVBEPXKXEHHOCTE BbICLLETO PYKOBOACTBA MPUHLMMNAM 3KONOMMYECKOro MeHeKMeHTa
paccMaTtpuBaeTca kak HeobxoAMMOe yCrioBME ANSl YCMELUHOrO MPUMEHEHUS OCTanbHbIX

MPUHLMMNOB SKOIOTMYECKOro MeHeAXXMeHTa);
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0) paspaboTka n yTBepXAEeHWe nnaHa AenCTBIN;

B) OCYLLECTBMEHME NnaHa AENCTBUIN Ha OCHOBE: OTBETCTBEHHOCTU U KOMMETEHTHOCTYU
nepcoHana, BKMoYas BbiCLLEE PYKOBOACTBO, CUCTEMHOCTU JENCTBUA, 0ByYeHUs, MHDOPMU-
POBaHHOCTM M y4acTusi MepcoHana B peanvs3aumn MeponpusTui, CBA3aHHbIX C BHEAPEHNEM
MPVHLMMNOB 3KONOMMYECKOrO MEHEIKMEHTA; AOKYMEHTUPOBaHUS LENCTBUN; 3PGEKTUBHOMO
ynpaBneHns NPoLEeCCOoM; Hanmyma u peanvaauum nporpamMmbl TEXHUYECKOrO 0BCnyXnBaHus;
HanM4msa nnaHa MeponpusTUA B criy4ae aBapuiiHbIX Y Ype3BblYariHbIX CUTYaLMiA,

r) aHanua JOCTUrHyTbIX Pe3ynbTaToB Ha OCHOBE MPOM3BOACTBEHHOIO 3KOMOrMYeCcKoro
KOHTPOIS, BHYTPEHHEro 1 (M) HE3aBMCMMOrO BHELLHErO ayauTa W MPOBEASHME KOPPEKTU-
PYIOLLIMX MEPONPUATUN C BE4EHNEM COOTBETCTBYIOLLIErO yYeTa.

B cocTtae BcnomorarensHbIX MEPOMNPUATURA, KOTOPbIE SBMAIOTCH XKeNaTerbHbIM, HO He-
obsazarensHbiM yenoenem HAT 1, BxoasT:

a) HanuMumMe CUCTeMbl YNpaBneHus 1 npouenyp ayavra, NPOBEePEeHHbIX U yTBEpXKAEH-
HbIX aKKpeaUTOBaHHbLIM OpraHoM CepTUdUKaLMM UMM BHELLHUM BepudMKaTopoM NpUHUMNOB
3KONOMMYECKOro MeHEPKMEHTa;

6) perynsipHasi MoAroToBka U nagaHue (BO3MOXHO, NMpU BHELLHEW NPOBEPKE) 3KOMOru-
YecKoW Jeknapaumm C OrnMcaHMeM BCEX CYLUECTBEHHbIX 9KONMOMMYECKUX acrieKToB AeATenb-
HOCTU MpPeanpusTUS, YTO NO3BOSMAET COMOCTaBMATb PeLIeHWe 3KONOrMYecKUx 3agad u ao-
CTWXKEHWE SKOMOrMYECKUX Lienew, Kak ¢ NpeALllecTBYIOWUMA roaamMun, Tak U JOCTUKEHNSAMU
LPYrux NpeanpusTUiA oTpacnu,

B) BHeApeHne n cobniogeHne TpeboBaHW [0BPOBOMbHLIX CTaHAAPTOB UM CUCTEM,
NMPU3HaHHbIX Ha MeXayHapoAHOM ypoBHe, Hanpumep ISO 14001, EMAS;

r) y4eT BO3AENCTBMA Ha OKPYXalOLLYI0 CpeAy Ha 3Tane BbiBOAa NPeanpusiTus U3 aKc-
nnyaragumu;

[) NpOBEAEHME Ha perynsipHo OCHOBE (M0 Mepe BO3MOXHOCTM) CpaBHEHUS,
He NPMBOAALLEro K pasrnalleHnio nHopmaumm, COCTaBNSIOLWEN KOMMEPYECKYHO TalHy, 9KO-
NOrMYecKMX NokasaTtenen NpeanpuAaTUS C MokasaTensMn Apyrux NPeanpusTUiA oTpacnn, B
TOM YMCHe B YacTh 9HeproadpdeKkTUBHOCTM, aHeprocGepekeHns u pecypcocbepexeHns.

Monxopbl @) — A) noanexar NPUMEHEHUIO Ha AEWCTBYHOLLMX, MOLEPHUSUPYEMBIX Y

HOBbIX OB6beKTax.
HAT 1-2. NoBblweHue kBanudukaum nepcoHana
JanHas HOT BkntoyaeT Hanuune y NpesnpusTUs NporpamMmbl NMOBLILLEHUST KBanMgm-

Kaumm nepcoHana (CTaxmpoBOK, NePEenoAroToBKM, aTTecTauui U T. N.), 3a4eNCTBOBAHHOMO B
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TEeXHOMNOTMYECKMX NPOLIECCax OYUCTKM BpehHbIX (3arpAsHsoLmMX) BbIGPOCOB BeELLECTB B ar-
mMocdepy.
Moaxoa NOANEXWUT NPUMEHEHNIO Ha AEVCTBYIOLLMX, MOAEPHU3NPYEMBIX Y HOBbLIX 06b-

eKTax.
HAT 1-3. CHu:KeHne BepOATHOCTU Ype3BblYalHbIX CUTyaLUiA

Jannas HOT npegycmaTpvBaeT, B 3aBMCMMOCTM OT KOHKPETHbBIX YCINOBUIA, CrieaytoLme
noaxoabl:

a) yCTaHOBMNeHMe [OroBOPHbLIX OTHOLIEHWA Mexay AByMmsA, Goree topuanyeckumu
1 (Mnn) PU3NYECKMMU NULAMIK, SKCINYaTUPYHOLUMMMN OTAENbHbIE NPOU3BOACTBEHHbIE ODBLEK-
Tbl, HAXOASILLMECS Ha TEPPUTOPUM OAHOW NMPOMBILLNIEHHOW NNOWAAKN, C LIENbO PasBUTUS CO-
TPyAHMYECTBaA MO BOMPOCaAM OXpaHbl OKpyXarLen cpelbl U 6e30nacHOCTH, opraHM3aumMu
TpyAa v 3L0pOBbs NepcoHana;

0) NpUHATME NNaHOB LEWNCTBUIA MPU BO3HWUKHOBEHWUW 4Ype3sBbluYalHbIX CUTYauuA U Ha
YPOBHE NPEeAnpUATUA, @ TakKe Ha BCEX MPOM3BOACTBEHHbIX 00beKTax UnvM NpOMbILLEHHbIX
nnowaskax NPeanpusTAS B LIENsX BbIABMEHUS U YCTPaHEHNS HeMcnpaBHOCTeEN 1 obecneve-
HUA Haanexallero ycTpaHeHns BO3AENCTBUMA Ha aTMOChepHbIN BO3aYX.

Moaxopbl @) — ©) nognexat NPUMEHEHWUIO Ha AENCTBYHOLLMX, MOLEPHUSUPYEMBIX U

HOBbIX 0OBEeKTax.

HAT 1-4. CoBeplueHCTBOBaHUE CUCTEM OUUCTKU BbIGPOCOB BpeaHbIX

(3arpssHsaowmx) BewecTs

HAannas HOT eknrovaet cnegytowme nogxoabl:

a) BKIHOYEHNE HEMOCPEACTBEHHO B TEXHONOrMYeckni npouecc obopynosaHus n ycra-
HOBOK OYMCTKM BbIGPOCOB 3arpsisHAOWMX BELWECTB B aTMocdepy, 0bpasylomxcs B TEXHO-
NOrMYeckoM npouecce (Hanpumep, B OKPACOYHbIX MPOW3BOACTBAX M Ap.), B KA4eCTBE KOH-
CTPYKTUBHOIO y3na OCHOBHOMO TEXHOMOrM4eckoro obopyaoBaHWs B LIEMSX CHWKEHUSA Mno-
TpebneHns aHeprun 1 Cbipbs, BKIOYasA BOAY, a TaKKe COKpaLLeHMs KanuTanbHbIX U 3KCnya-
TaUMOHHBLIX Pacx040B HA peanu3aunio OpraHN3aUMOHHBIX M TEXHUYECKUX MEPOMNPUATUN;

0) aBTOMaTM3aUMA TEXHONOMMYECKMX MPOLECCOB OYMCTKM BbIOPOCOB 3arpsi3HALLMNX
BELLECTB B aTMocdepy;

B) NPUMEHEHMEe HafEXHbIX N repMETUYHBIX annapaToB B LeNsx NpeaoTspalleHns He-
OpraH13oBaHHbIX BbIGPOCOB 3arpsA3HAILLMX BEWECTB B atMocdepy.

lMoaxoa a) NoANEeXUT NPUMEHEHUIO Ha HOBLIX OBbEeKTax.

Moaxop 6) NoANEXWUT NPUMEHEHNIO HA MOAEPHM3MPYEMbIX U HOBLIX OObEKTaX.
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Moaxop B) NOANEXWT MPUMEHEHWIO Ha AEWCTBYIOLUMX, MOAEPHU3NPYEMbIX U HOBbIX

obbekTax.
2 HAT B o6nacTu aHeprocbepexeHus u pecypcocoepexeHms

HAT 2-1. BHegpeHue u NOCTOsIHHas NoAAepKKa NPUHLMNOB 3HeprocoepexeHus
U pecypcocbepexeHus npu obpaueHum ¢ obpasylowmumMmncsa Bobiopocammu

BpeAHbIX (3arpA3HAIOLMNX) BelWeCcTB

JanHas HOT peanusyeTca npy ONTUMM3aALMMA M MOAEPHU3ALMWN TEXHOSIOMUYECKMX
NpoLEeCCcoB NOCPEACTBOM CreOBaHNSA NONOXKEHUAM HaUMOHarbHbIX CTaHJapToB cepuit «Pe-
cypcocbepexeHme» n « dHeprocoepereHre», NPUBEAEHHbIX B MPUNOKEHUN A.

Mozxon NOANEXUT NPUMEHEHWIO Ha AEVCTBYIOLLMX, MOAEPHU3MPYEMbIX U HOBbIX 00b-

eKTax.

HAT 2-2. CokpalyeHue aHepronoTpedneHnsi npu obpaleHun ¢ o6pasyrownMMuca

BbIOpocamMmun BpeAHbIX (3arpsa3HAIOWNX) BEWECTB

JanHas HOT BkmtovaeT, B 3aBUCUMOCTU OT KOHKPETHBIX YCMOBUI, cneayowme noaxo-
abl:

a) pekynepaums 1 COXpaHeHune Tenna 3K30TEePMUNYECKON peakuum MOoCpPeacTBOM Bbl-
paboTkN napa HU3KOro AaBMNeHUs W BbIpaboTKN SHEPri NOCPEACTBOM OCYLLECTBIIEHUS Tep-
MOANHAMUYECKUX LINKIOB;

6) NpUMeHeHWe yCTPOWCTB NMaBHOMO Nycka U YacTOTHO-PEryNMpyeMoro npveoaa Aeu-
ratenen HacoCHbIX U BO3AYXOAYBHLIX arperaTos.

Moaxoabl @) — 6) noagnexar NPYUMEHEHNIO Ha MOAEPHM3NPYEMBIX U HOBbIX OObEKTax.

HAT 2-3. CokpaleHue 3aHepronoTpetneHnsi Npu oUMcTKe BbIGPOCOB BpeaHbIX

(3arpsisHsiloMX) BelecTB

HOannas HAT BknoYaeT NpuHATUE NPOrpammbl OpraHM3aumn yrnpaBneHus 3Heprono-
TpebrneHneM Ha NPeAnpPUATUAN, KITOYEBLIMW NO3NLIMSIMU KOTOPOW SIBMSKOTCS:

a) opMMpoBaHMe CUCTEMBI, NMO3BONAIOLLEN OTCNEXMUBaTe aHeprornoTpebnexHne u 3a-
Tparthl;

6) npoBefeHMEe TEXHONOMMYECKOrO N S3HEPreTUYECKOro ayanTa NpeanpusTui,

B) MOAEpHMU3aLMsA U peMOHT oBopyaoBaHusl, CUCTEM U SNIEMEHTOB YNpaeneHus ans
NOBbILWEHNA SHEProatPEKTUBHOCTY,;

r) npoBefeHve 0by4YeHna nNuu, 3aHATLIX OCHOBaMK OpraHM3aummy aHepronoTpedneHus.
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Moaxoasl @) — r) noanexar NPUMEHEHWMIO Ha AESUCTBYIOLLMX, MOAEPHU3UPYEMBIX U

HOBbIX O6beKTax.

HAOT 2-4. CokpalyeHue o6pa3oBaHus BbIOPOCOB BpeaHbIX (3arpa3HAOWMNX)

BelWwecTs

HNanHaa HOT BkntoyaeT, B 3aBUCMMOCTU OT KOHKPETHBIX YCIMOBUIA, CrieAyHoLLmMe Noaxo-
Abl N UX coYeTaHne:

a) NOBTOPHOE UCMONb30BaHWE B TEXHONOMMYECKOM MPOLIECCEe BCMIOMOrarerbHbIX Be-
WecTB U MaTepuanos (HanpuMep, MHEPTHBIX rasoB, pacTBOPUTENEN, KaranmsaTtopos, COp-
6eHTOB 1 Ap.);

6) 0B6paboTky (4acTn) OTXOASLLMX Fa3oB Ha MecTe Nx 06pasoBaHUs C LIENbIo yryylue-
HUA UX KA4YeCTBa, NOBbILLAOLLEr0 BO3MOXHOCTb UX PELMPKYNALMN U MOBTOPHOIO UCMOMb30-
BaHWsi MO MECTY SKCMnyaraumu;

B) Ucnonb3osaHue bornee YMCTbIX UMK AaXe OTIIMHAKLMXCA BUAOB Cbipbs U Marepu-
anos;

r) ucnonb3oBaHWe Bornee YUCTLIX NN NHBIX SKOMOMMYHbLIX BUAOB TOMMMBA.

Moaxoasl a), 6) noanexar NPUMEHEHWUO Ha AESUCTBYIOLLNX, MOAEPHU3NPYEMbIX U HO-
BbIX OObEKTax.

Moaxoabl B), r) NOAMNEXaT NMPUMEHEHWIO Ha AENCTBYIOWMX, MOAEPHN3NPYEMBIX U HO-

BbIX OObEKTaXx.

HAOT 2-5. MakcuMmanbHO BO3MOXHOE U3BNeYeHUe U3 oTXoOsIlMX razos

3arpsA3HALWUX BeWweCcTB 1 UX nocrieayrouiee ncnonb3oBaHue

OanHas HOT BkntoyaeT, B 3aBUCMMOCTW OT KOHKPETHBIX YCIOBWUIA, CNEAYHLLMe Nnoaxo-
Abl:

a) MakcUManeHoe M3BneYeHe U3 OTXOAALUMX rasoB COAEPKALUMXCA B HUX BELLECTB,
npeacTaBnsowmx cobo NoTepn CbIPbS UM MPOAYKLUMW, MOMYTHbIE NPOAYKTbI CKUraHWA
TOMMMBa W NPOAYKTbI ra3004MNCTKY;

6) NoAroToBKa K yTUNM3auuM C JOCTWKEHWEM MakCuManbHbIX MOTPebuTensckmMx
CBOWCTB BELLECTB, BblAENEHHbIX U3 OTXOASALLMX ra30B B MPOLECCE O4NCTKU.

Monxoabl @) — 6) nognexar NPUMEHEHWNIO Ha AEWNCTBYIOLLMX, MOAEPHUSNPYEMbIX U

HOBbIX OObeKTax.
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HAT 2-6. Ucnonb3oBaHue CUCTEM aBTOMATUUYECKOro ynpaBrieHUs1 pacXxog4oMm

peareHTOB Afsi OYUCTKUN BLIGPOCORB 3arpsizHsAIOWUX (BpeAHbIX) BewecTs

HanHaa HOT 3aknioyaeTca B NCMOMb30BaHUM CUCTEM aBTOMATUYECKOrO yNpaBneHust
pacxoAoM peareHToB AJI O4YMCTKM BbIBPOCOB 3arpssHsaowmx (BpeaHbix) Bewects, obecne-
YMBAIOLLIMX UX A03MPOBaHME B KOMWYECTBaX, MMHUMAarbHO AOCTATOYHbIX AfS OCyLlecTBne-
HWS1 TEXHOMNOMMYECKUX NPOLIECCOB € YY4ETOM Harpesa cpef, U ypoBHsi pH.

Aannas HAT npepgycmatpuBaeT MCnonb3oBaHWE, B 3aBUCUMOCTU OT KOHKPETHbIX
YCNOBUWA, aBTOMATU3NPOBAHHOIO KOMMIEKCa HEMPEPBLIBHOMO AEWCTBUS, COCTOSILLEro U3 OT-
AenbHbIX (PYHKLIMOHANbHBIX Y3N0B, 06beANHEHHbIX €4MHOW CUCTEMOW yrnpaeneHus n npobo-
NOAroTOBKMN.

Moaxoa NOANEXUT NPUMEHEHUIO HA MOAEPHU3UPYEMBIX 1 HOBbIX 06beKTax.

HAT 2-7. Ucnonb3oBaHKe KOMMIEKCHOro noaxoAa npu oépaiieHum ¢

OTXOOSALMMM rasamMn

JanHas HOT 3akntouaeTcss B NPUMEHEHWMM KOMIMIIEKCHOMO nojaxoaa npu obpalleHumn ¢
OTXOLSALLMMM rasamu, BKIOYaoLWero B cefa noaxofbl, SBMSIOLMECA YACTBIO TEXHOMOMMYe-
CKUX MPOLIECCOB, 1 MOAXOLbI, HANpaBneHHble Ha 06paboTKy OTxoAAWMX razoB. KoMnnekcHbI
noaxon k oBpaLleHNto C OTXOAALMMM rasaMm 1 K Ux oBpaboTke OCHOBLIBAETCS Ha UHBEHTa-
pu3aLmn 1N KOPPEKTUPOBKE CTaLMOHAPHBLIX WCTOYHWKOB M BbIGPOCOB BPEAHbIX (3arpAsHsAto-
LX) BeLlecTB B aTMOCdepHbI BO3AYX, NPU 3TOM NepBooYepesHOe BHUMaHWe yaenseTca
noAxofaMm, UHTErpUpOBaHHbLIM B TEXHOMNOrMYeckMe npoLeccsl U o6opyaoBaHe.

Moaxo4 NoanNeXUT NPUMEHEHUIO HA MOAEPHU3UPYEMBIX U HOBbLIX OO bEKTaX.
HAT 2-8. Coop oTxoasAwWwMxX rasoB

OanHas HOT saknovyaeTcs B M30NAUMM UCTOMHMKOB BbiBpocos 1 B 06paboTke BbIOpo-
COB B TeX Cry4yasix, Korga 310 BO3MOXHO, B Liensix obrneryeHmst Mcnonb3oBaHus yaansembix
COeAMNHEHWI B Ka4eCTBE BTOPUUHbBIX PECYPCOB U COKpaLLeHMs BbIOPOCOB B aTtMocdepy.

Moaxon NoAnNeXWUT NPUMEHEHMIO Ha MOAEPHU3MPYEMbIX M HOBbIX obbekTax. Mpume-
HMMOCTb MOXeT ObITb OrpaHuyeHa acnekTamu, CBA3aHHbIMKU C yA06CTBOM MCNOMb30BaHWA
(moctynom k oBopynosaHuto), BGeaonacHoCTbiO (MpeaoTBpalleHnemM oBpasoBaHNs KOHLIEH-
Tpauu, CRMWKOM OnnM3KMX K HWKHEMY Mpefeny B3pbIBAaeMOCTU) W CaHWUTapHO-
rMrneHn4YecknMmn TpeboeaHnsMM (B Tex cnydasix, korga Tpebyetcs AOCTyn fuvy, 3aHUMato-

Lmxcs oBpaLleHnemM ¢ 3MUCCUAMM, B N30STMPOBAHHBIA UCTOYHMK BbIGPOCOB).

143



UTC 22-2016

3 HOT npon3BOACTBEHHOIO 9KONMOrMYeCKOro KOHTPOns

HAT 3-1. AnnapaTHbI y4YeT KONInyecTBa BbIGPOCOB MapKepPHbIX BELLECTB

HanHas HOT 3aknoyaeTca B UCMOMb30BaHUM aBTOMAaTUYECKUX CPEACTB U3MEPEHUS U
yyeTa obbema Unm Macchl BbIBPOCOB MapKEPHbIX BELLECTB, COPOCOB MapPKEPHbIX BELLECTB U
KOHLEHTPaLMmM MapKepHbIX BELLECTB, durKcaLmmn (apXmMBUpOBaHUA) 1 Nepeaaydn nHhopMaumm
06 o6beme nnm o macce BbIBPOCOB MapKepHbIX BELLECTB, COPOCOB MapPKEpPHbIX BELLECTB 1 O
KOHLIEHTpaLun MapKepHbIX BELLECTB.

Monxon NOANEXUT NPUMEHEHWIO Ha AEVCTBYIOLLMX, MOAEPHU3MPYEMBIX U HOBbLIX 06B-

eKTax.

HAT 3-2. PaspaboTka 1 BHeApeHUe Ha NpeanpusiTum NPorpaMmmMbl U METOOUK

U3MepeHun

OanHas HOT skntoyaeT pa3paboTKy U BHEAPEHVE HA MPEANPU[TUM NPOrpaMm U Me-
TOAUK U3MEPEHWA, UCMOMb3YyeMbIX B MPOW3BOACTBEHHOM SKOMOMMYECKOM KOHTPONE B COOT-
BETCTBMM C NONoXeHnsamm cnpasoyHvka HOT UTC 22.1-2016 «O6wme npuHLUmNGI Npon3BoS-
CTBEHHOro 3K0N0rM4eckoro KOHTponA U ero MeTponorm4eckoro obecneveHna».

Mozxon NoANEXUT NPUMEHEHWIO Ha AEUCTBYIOLLMX, MOAEPHU3UPYEMBIX U HOBbIX 06b-

eKTax.

HAOT 3-3. PaspaboTka u BHeagpeHWe Ha NpeanpuATAN NporpaMmmbl OOHapYXeHus

" yCcTpaHeHus1 yTeuek B 060pyaoBaHUN

B HacTosilee BpeMsi ANS BbISIBNEHUNA yTedek NeTydnx n amddysHbix BbIOPOCOB 3a-
rPSI3HSIIOWLMX BELECTB B atMocdepy npeaycMaTpuBaloTcs «uaeHTudukaums ¢ noMoLLbio
OBOHATENBHBLIX PYHKLIMIAY N «BU3yanm3aums rasoBbiX MOTOKOBY.

HanHas HOT npeaycmartpyBaeT NpyMeHEeHne METOA0B BM3yanv3aumuy ra3oBbiX NOToO-
KOB, NpU KOTOpbIX (POPMUPOBaHNE U30OpakeHNA NPOM3BOANTCA C MOMOLLbIO 6ecnpoBoAHbIX,
NOPTaTUBHbIX CUCTEM U OAWHOYHLIX MUHU-KamMep ANS OpraHu3auuv MOHWUTOPUHIa, NO3BOMA-
IOLLIMX BM3yanuanpoBaTh YTEUKU ra3a B peXNME peanbHOro BpeMeHu.

[ns oBHapyXeHus yTeyek 1 UX nokanusauum HeobxoanMO NPUMEHSTL NMaCCUBHBLIE U
aKTMBHbIE aBTOMAaru3vpoOBaHHbIE CUCTEMbI, paboTarolme B pexume peanbHOro BpeMeHU B
VH(PaKpacHOM AMana3oHe.

Peanusauma nporpamm oOHapyXeHus 1 yCTpaHeHus yTedek obblMHO OCHOBLIBAETCS

Ha OL|EHKE PUCKOB, T. €. 0GbEKTbI, OCHALLEHHbIE 0BopyAOBaHNEM C BbICOKUMU TpeboBaHmsIMU
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K HaAEXHOCTW, TPEbYIOT peanv3aumm MeHee CTPOrMx NporpaMm oBHapyXeHUsi 1 ycTpaHeHus
yTeyek.

MeTog ngeHTUdUKaLmm ¢ NoMoLLblo 0BOHATENBbHBIX OYHKLMIA: NEPBbLIM LIAroM sBMs-
€TCs onpefeneHre ¢ NOMOLLBIO NMOPTaTMBHbBIX aHANM3aToOPOB KOHLEHTpaUWIA NeTy4mx opra-
HUYECKMX COEOMHEHWUM B 30HaX, npunerarowpmx k o6opyfoBaHuo (Hanpumep, ¢ NOMOLLLHO
NOHM3aLMM NnameHn unm GoToMoHN3aLMK); BTOPbIM LLAroM SIBNSETCS 0POpMIeHne pesyrb-
TaToB.

Monxoa NOANEXUT NPYMEHEHWIO Ha AEVCTBYIOLLMX, MOAEPHU3MPYEMBIX U HOBbIX 06b-
eKTax.

HAT 3-4. Kontponb and ¢y3HbIX BbIGPOCOB NeTy4ynx opraHnyeckKux coeauHeHumn

OanHaa HOT npepycmaTtpuBaeT MOMHbLIA MpeABapUTEnbHbIA KOHTPOMb W Konuye-
CTBEHHYIO OLIEHKY AMPdY3HBIX BLIOPOCOB U MOXET OCYLLECTBATLECA C WUCMONb3OBaHUEM
B3aMMOAONONHaWmMX meTogos, Hanpumep, SOF (Solar Occultation Flux) nnu LIDAR (Light
Detection And Ranging) Ans onpeaeneHus CenekTMBHOIO nornoweHns atmocdepel (DIAL).
3TN pesynbTaTthl MOryT 6biTb MCMOMbL30BaHbI ANA OLEHKN TEHASHLMIA COBNIOAEHNS CPOKOB
BbINOSTHEHWS!, NEPEKPECTHOIO KOHTPOIS U akTyanuaauvu/npoBepPKn COOTBETCTBUA peanuaye-
MOV nporpamme OBHapyxeHus u yctpaHeHus yteuek. Metog SOF ocHoBaH Ha npoTokonu-
POBaHMN 1 CMEKTPOMETPUM ¢ NpeobpasoBaHmeM Pypbe LUMPOKOMONOCHOrO cnekrpa uHopa-
KpacHOro 1 ynbTpaduoneToBoro/BUANMOro CONMHEYHOro CBeTa BAOIb AAHHOro reorpaduye-
CKOro MapLupyTa C NepeceyeHMEM HanpaBrieHs BETPa U NpopesaHueM yepes wnendbl ne-
TY4nUx opraHudeckmx coeamHeHun. Metoa LIDAR npeacraenaet cobor nasepHyo TEXHOMO-
r, NpesycMaTpuUBaroLLy0 UCMONb30BaHUE NS ONpeAeNieHUst CENEKTUBHOMO MOrmoLLeHus
aTmocdepbl nuaapa, KOTOPbIA ABMSETCS ONTUYECKUM aHamnoroMm pajapa, MCronb3yoLero
paAvoBONHbI (NMMAAPHOE 30HAUPOBaHWE). ATOT METOA OCHOBLIBAETCS Ha obpaTHOM paccesi-
HUM MMNYTBCOB NTA3EPHOI0 fyda aTtMocepHbIMU a3po30fAMU N CMEKTPOMETPUYECKOM aHa-
JIN3€ OTPaKEHHOrO CUrHarna, NPUHSTONO C MOMOLLBIO TENEeCcKona.

Moaxoa NoANEXUT NPUMEHEHUIO HA MOAEPHU3MPYEMbIX N HOBbIX OObeKTax.
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4 HAT npepoTBpaleHUA HeraTUBHOIO BO34eNCTBUA 06paboTku
OTXOAAMX ra30B Ha OKPYXKalowWwyio cpeay

HAT 4-1. Ucnonb3oBaHue (hakernbHOro CXUraHusA TONbKO N0 COObpaxeHUAM

6e3onacHOCTU UNKn npU HelWTaTHbLIX YCNOBUAX JKCNyaTauvm

HanHas HOT sakniovaeTes B UCNONBb30BaHMN (hakenbHOrO CXXMUraHus TONbKO No Coo6-
paxeHnsmM Ge30MacHOCT UNM NPU HELWTAaTHbIX YCMOBUAX 3KCMyarauvn (Hanpvumep, npw
BBOZAE B 3KCMNyaTauuio, Npu OCTaHOBaXx) C MOMOLLBbIO OAHOro Mnn obonx nogxoaos, nNpuse-
LEHHbIX HUXe:

a) Haanexaulee NpoekTpoBaHue obbekTa. [daHHbI noaxon BknovaeT B cebsa obec-
NMeYeHe CUCTEMbI Fra3oynaBnMBaHns AOCTATOYHON MOLLHOCTU U UCToNb30BaHe npepoxpa-
HUTEMbHBLIX KManaHoB C BbICOKUMM TpeboBaHUSIMU K HaAEXKHOCTW, OCHALUEeHVe aTyvKamu
YPOBHS, & TakKe NPMMEHEHWNE 3aLLUTHBIX BITOKMPOBOK, CBETOBOW 1 3BYKOBOW CUrHaNU3auvm;

6) ynpasneHne obwvekToMm. [daHHbIi nogxos NpUMeHMM B GOMbLUMHCTBE CryYaeB U
BKIIIOYaeT B ceBs1 onTuMmM3aLmio (yCpeaHeHne) CUCTEMbI NOAaYN TOMIMBHOTO rasa u UCMorb-
30BaHWe M3MepUTESbHbIX NPMBOPOB, aBTOMATWKW, CUCTEM 1 060PYAOBaHMA A8 KOHTPONS U
perynMpoBaHnsi napameTpoB TEXHONOTMYECKMX MPOLIECCOB.

Moaxon a) NOANEXUT NPUMEHEHUIO Ha HOBbIX 06bekTax. CucTembl rasoynasnmBaHus
MOryT ObITb YCTaHOBNEHbI Ha AeUCTBYOLWMX 06BbeKTax.

Moaxog 6) NOANEXUT MPUMEHEHWNIO Ha AEUCTBYIOLLMX, MOAEPHU3UPYEMBIX U HOBbIX

obbekTax.

HAT 4-2. CHuxkeHue ypOBHSA HEraTUBHOIO BO3EMCTBUA Ha OKpYXKalolyto cpeay

npu hakenbHOM CXUraHUU

Nannas HAOT 3akniovaeTca B NPUMEHEHUN OQHOro unn oBoux nNoaxoaos, NPUBEAEH-
HbIX HWKE, ANSA NpefoTBpaLLeHNs BbIGpocoB B atMocdepy npu dakenbHOM CXUraHum B TexX
Crnyyasx, Koraa ero HeBO3MOXHO n3bexarb:

a) Haanexallee NpPoeKTUpoBaHUE YCTponcTB dakenbHoro oxuraduns. lNpoekTuposa-
HME YCTPOMCTB (hakenbHOro CKUraHWs BKMoYaeT B cebs OonTMMM3aumio BbICOTbI, AABNEHUS,
MCMOosb30BaHWA Napa, Bo3gyxa Mnu rasa, tuna akenbHOr0 HakOHEYHMKa (Mnn 3aKpbIToro,
WM 9KPaHMPOBAHHOrO) U T. 4., YTO HanpaBneHo Ha obecneveHne 6e3abIMHOM N HaLEXHON
paboTbl, CTAabUNU3auMy NnNameHy, a Takke Ha 3PPEKTUBHOE CKUraHme U3BLITOYHOro KO-

yecTBa rasoB. [MPUMEHMMOCTb Ha CyLLECTBYIOWMX OGBEKTaX MOXET OrpaHUuMBaThCH,
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Hanpumep, BCNeCTBUE OrpaHMYeHHOro BpeMeHN obcnyxrnBaHUs B pamkax paboudero Lukna
obbekTa;

6) KOHTPOMb U MPOTOKOIMPOBAHME Kak YacTb YNpaBleHUst YCTPONCTBOM dhakensHOro
cxuraHus. JanHbIi nogxon BkmrovaeT B cebsi NOCTOSAHHBIN KOHTPOMb rasa, Hanpaensemoro
Ha CKUraHve, N3MEpPEHNe pacxoaa rasa n OUeHKy APYrvx napameTpoB (Hanpumep, cocTasa
NnoTOKa rasa, ero TennoTBOPHOW CMOCOBHOCTM, CKOPOCTM MOTOKA, CKOPOCTU MOTOKa Mnpo-
[YBOYHOrO rasa, BbIGpoCOB 3arpsasHAoLWmxX BeLwecTs (Hanpumep, okengos asota (301, 304),
okenpa yrnepopa (337), yrneBoAOpOAoB, Lyma). MNpoTokonuposaHue (apxuemposaHue) AaH-
HbIX Mpouecca akenbHOro CKUraHns obbIMHO BKMOYaeT B cebsi M3MEPEHHbIN/OLEHOYHBIN
COCTaB rasa B (pakene, N3MepeHHOE/OLEHOYHOE KONMYECTBO rasa B dpakene v Npojosmku-
TENbHOCTb Onepaumm akenbHoro CxkuraHms. NpoTokonMpoBaHWe NO3BONSET KONMMYECTBEH-
HO OLEHWTb BbIBPOCHI U BO3MOXHOCTM NMPEAOTBPALLEHMSA NOCNEAYIOLLEro NpUMeHeHus da-
KEMbHOro CKUraHms.

Moaxopabl @) — ©) noanexar NPUMEHEHWUIO Ha AEWCTBYHOLLMX, MOAEPHUSUPYEMBIX Y

HOBbIX OObeKTax.

HAT 4-3. NpepnorBpalweHue unu, rge 3To HEOCYLWECTBUMO, COKpaleHne

Andy3HbIX BLIOPOCOB B aTMOChepy NeTyunx opraHU4eCKuUxX CoOeauHeHUN

OanHaa HAOT 3akntoyaeTcs B NPUMEHEHUN COUYeTaHUA NOAXOA0B, MPUBEAEHHBIX HUXE.

Mopaxoppl, OTHOCSLLMECS K MPOSKTMPOBAHMIO ObbekTa:

a) orpaHnyeHne Konm4ecTsa NoTeHLMarbHbIX NCTOYHUKOB BbIOPOCOB;

0) BbIOOP 06OPYAOBAHMSA C BEICOKMMU TPeBOBAHMSAMM K HAAEKHOCTY;

B) obneryeHne TexHuyeckoro obcnyxueaHus nyteMm obecnedyeHua goctyna k obopy-
[OBaHMIO, MOLABEPXKEHHOMY yTEUKaM.

Moaxoapl @) — B) noanexar NPYMEHEHUI0 Ha AENCTBYIOWMX, MOAEPHU3UPYEMbIX U
HoBbIX 06bekTax. CTeneHb NMPUMEHUMOCTU YKa3aHHbIX TEXHONMOMMYECKUX NOAXO[0B MOXET
ObITb OrpaHuyeHa ANs CyLecTBYOWMX NPeanpUaTUN BCNEACTBME 3KCMNYaTaUMOHHbIX Tpe-
BosaHuni.

Moaxopapl, OTHOCALLMECS K CTPOUTENbCTBY, K MOHTaXy W K BBOAY B 3JKCnnyartaumio
ob6wekTa/obopynoBaHus:

r) obecneyveHne YETKON U KOMMNEKCHOW MPOLEAypbl CTPOUTENLCTBA U MOHTaxa 00b-
ekta/obopynosaHus. [aHHbIA noaxofd npedycMatpusaeT obecrnevyeHne repMeTUYHOCTM
bnaHLeBbIX COEaUHEHMI U BKITOYaeT B ceBs UCNonb3oBaHne NpesycMOTPEHHOTO AaBreHns

Ha NPOKMaAKV BO ONIAHLUEBbIX COEAUHEHUNAX;
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L) oBecnevyeHne HagexHbIX Npouesyp BBOAa B SKCnyaTaumio U npvemal/nepepauqv
obbekTa/obopyAoBaHMA B COOTBETCTBMM C TpeboBaHWUAMM NpoeKTa.

Moaxodkl r) — A4) nognexaTt NPUMMEHEHUIO HA MOAEPHN3NPYEMbIX 1 HOBLIX OObeKTax.

Mopxodkl, OTHOCALWMECH K SkcnnyaTaumm obbekTa:

e) obecrnevyeHne Haanexallero TEXHUYECKOro oBCnyXMBaHMsa 1, Npu HeobxoaMMoCTH,
CcBOEBpeMeHHas 3ameHa obopyaoBaHus/aeTanen;

X) MCMosb30BaHNe NporpaMmMbl OOHapPY)XeHUS U YCTpaHeHusl yTeuek, npeaycmarpu-
BaloLLEN UAEHTUMDMKALMIO ONaCHOCTEN M OLIEHKY PUCKOB, BLIABMEHWUSI U, NPU HEOOX0AMMO-
CTW, NOCNEAYIOLWEro PEMOHTA UM 3aMeHbl TEXHONOMMYECKUX 3NEMEHTOB, U3 KOTOpPbLIX MpO-
VCXOAST YTeYKY;

3) Hackonbko LenecoobpasHo, npeaoTepawieHe anddysHbix BbIOPOCOB NETy4mx op-
raHN4YeCcKnx coefmHeHnn, cbop nx y uctouHuka obpasosaHus u nocneaytowlas obpaboTka.

Mopxoabl €) — 3) noanexar MPUMEHEHUIO Ha AEeNCTBYIOWMX, MOAEPHU3NPYEMBIX U

HOBbIX 0OBbeKTax.

HAOT 4-4. icnonb3oBaHue 3NeMEeHTOB 060pyA0BaHUsA ¢ BbICOKUMU

Tpe6OBaHVIFIM U K HAOeXHOCTU

JanHas HOT BkntoyaeT ncnonb3oBaHWe cnefyoLlmx SneMeHToB 0bopyaoBaHUs C Bbl-
COKMMMW TPeBOBaHMSIMUN K HAAEXKHOCTU:

- KnanaHe! ¢ 4BONHBIMU CanbHUKamu;

- HacoCbl/KOMMpeccopbl/MeLWwankn ¢ MarHUTHbIM NPUBOLAOM;

- Hacockl/KoMnpeccopbl/MewWwanky ¢ TOPLOBbLIMA YIMIIOTHEHUAMW BMECTO MPOKNagok
(canbHuWKoB);

- BbICOKOMPOYHbIe NPOKNafKku (HanpyMmep, CO CnMparnbHOW HaBUBKOW, C MyhTOBbIMU
COeANHEHVAMMN) B KPUTUUECKU BaXHbIX MECTAX;

- KOPPO3NOHHO-CTONKOE 0GOpyAOBaHME.

Moaxoa NoAnexuT NPUMEHEHUIO Ha AEUCTBYIOLLMX, MOAEPHU3NPYEMBIX U HOBbIX 00b-

eKTax.

HAOT 4-5. O6ecneueHne NpeaycMOTPEHHOTO AAaBNEeHUs Ha NPOKNaaKu BO

¢naHuUeBbIX CoeANHEHUAX

JNanHas HOT skntovaert:
- MCMOMb30BaHNe CepTUPULMPOBAHHBLIX MPOKIaAoK BLICOKOrO KavyecTBa, COOTBET-

CTBYIOWWMX, Hanpumep, Tpebosanusam FOCT 12815—80;
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- pac4eT MakcyMarbHO BO3MOXHOIO YCUIIUMS 3aTSHKKKU, Hanpumep, B COOTBETCTBUM C
TpebosaHnammn FOCT 28919—91;

- NCMONb30BaHMe Ka4eCTBEHHOro draHueBoro obopysoBaHuns;

- HAA30p KBaNMUMULMPOBAHHOTO MOHTaXHMKA Hag 3aTshKkon BonToB.

Moaxoa NOANEXUT NPYMEHEHWIO Ha AEVCTBYIOLLIMX, MOAEPHU3MPYEMBIX U HOBbLIX 06b-

eKTax.
5 HOT npenoTBpaleHna U COKpaweHus obpa3oBaHus 3anaxos

HAT 5-1. Pa3paboTka, BHegpeHue 1 perynspHas aktyanu3sauus njaHa yyeta m
KOHTPONA 3anaxoB U 60pbObLI € HUMM KaK YaCTU CUCTEMbI 3KONMOTrNYeCKOro

MEeHeMKMeHTa

OanHas HOT sakntovatotcs B pa3paboTke, BHEAPEHWUN U PETYNAPHOM akTyanusaumm
nnaHa yyeTta 1 KOHTPOMNs 3anaxoB 1 60pbbbl C HIMW Kak YacTh CUCTEMbI SKOMNOTMYECKOTO Me-
HempkMeHTa (eM. HOT 1-1), koTopas BkovaeT B ceds BCe U3 CNEAYIOLMX SMEMEHTOB:

- PernameHT, COAEPKaLLMIN COOTBETCTBYHOLLME MEPOMPUATUSA U CPOKN UX BbINOSTHEHNS;

- PernameHT NPOBEAEHUS KOHTPOISA 3anaxos;

- pernameHT pearmpoBaHUs Ha BbISIBIIEHHbIE Cryyas 00pa3oBaHMA 3anaxos;

- NporpamMy npeaynpexaeHus obpasoBaHna 3anaxoB 1 U36aBneHUs OT HUX, NpeaHa-
3HaYEHHY0 ANS BbISBNEHNS UCTOYHMKA (MCTOMHUKOB) 0Opa3oBaHWs 3amnaxoB, OLEeHKU (M3Me-
PEeHNS MPU HanMyYMu NOATBEPKAEHHBLIX METOLOB W3MEpeHurn) obpa3oBaBLUMXCA 3anaxos,
OLIEHKUN (M3MEPEHMS MPU HaNMUUUM NMOATBEPKAEHHBIX METOAOB M3MEPEHUN) NPOAOITKUTENb-
HOCTW BO3AEWCTBUI 3aMaxoB, XapakTePUCTUKN Y4acTUa pas3nnyuHbIX NCTOYHMKOB B oBpasoBa-
HWUM 3anaxoB 1 A1 NPOBEAEHNS MEPOMNPUSTUAN NO YAANEHWIO U (UNN) COKPALLIEHMIO 3anaxos;

- aHanu3 UMEBLUMX MECTO paHee cUTyauuK, CBA3aHHbIX ¢ 06pasoBaHMeM 3anaxos, u
NPUMEHEHHbIX K UX NUKBUAALMM NOAXOAO0B, a Taloke pacnpocTpaHeHe nHdopMaLmum O Takux
cUTyaumsx;

- YCTAQHOBJIEHNE OPUEHTUPOBOYHOIO YPOBHA BO3AEUCTBUS 3anaxa ANs KOHKPETHON
JKUNOW TEPPUTOPUU: YCTAHOBINEHNE TaKOW KOHUEHTpauMKn 3anaxa B aTMOCHEpPHOM BO3AYXE,
KOTOpas, C OQHOW CTOPOHbI, HE OKa3bIBAET CUMBHOMO pasjpaxarolwero BNMSHUA Ha 340p0Bbe
HaceneHus, C APYrori CTOPOHbI, MOXET ObITb AOCTUrHYTa 3a CYET NPOBEASHNA Ha Npeanpus-
TN MEPOMNPUSATUIN MO CHWKEHNIO BbIDPOCOB Naxy4nx BELECTB. Takyro KOHLUEHTpauuio cneay-

€T paccMartpuBaTb Kak HopMatme 3anaxa.
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Moaxod noanexar NPMMEHEHWIO Ha AEUCTBYHOLLMX, MOAEPHU3UPYEMBIX U HOBbLIX 00b-
ektax. MNpPVYMEHUMOCTb OrpaHUYMBaEeTCs CryvyasiMi, KOrga HEnpUSTHbIA 3anax oOXuaaeTcs

Unn ero Hanm4ume GbIno fokasaHo.

HAT 5-2. CokpaleHue ob6paszoBaHusa 3anaxoB nNpu c6ope n o6paboTke CTOUHBbIX

BOJ, 1 0CAAKOB CTOUYHbLIX BOJ,

HanHas HOT 3akntovaetcs B NPMMEHEHUM OLHOrO M3 NMOAXOLOB UIM COYETaHUs noa-
XOA0B, NEPEYNCIIEHHBIX HUKE:

a) cokpallleHMe [0 MMHMMAalbHO BO3MOXHBIX MOKasaTerned BpemMeHn npebbiBaHWA
CTOYHbIX BOA M OCafKOB CTOYHbLIX BOJ B cucTeMax cbopa U XpaHeHUsi, B YaCTHOCTU, B aHas-
POBHbLIX YCMOBUSX;

0) NCNOMNb30BaHNE XMMUYECKNX BELLECTB ANSA YHUHMTOXEHUS UMW COoKpaLleHus obpaso-
BaHMA Naxy4nx BeLecTB (Hanpumep, OKUCNeHne unn ocaxaeHue ceposogopoga (333));

B) onTUMM3aLms aspobHOro pasnoxeHus (MOXET BKIOYATb KOHTPOINb COAEpXaHUs
KMCcnopoga; Haanexawee (4acrtoe) obcnyKuBaHME CUCTEMBbI aspauuv; UCMONb30BaHUE Yu-
CTOro KMCNOPOAa; yAaneHne Hakunm B LMCTepHax);

r) NOKpbITUE MNK orpaxaeHne obbekToB cbopa u 06paboTkn CTOUHBIX BOA U OCaAKoB
CTOYHbIX BOA C Lienbto cbopa naxyunx OTXOASILMX ra3oB ANS AanbHenwen obpaboTku;

n) obpaboTka BbIBPOCOB/COPOCOB 3a NpeaenamMm OCHOBHOrO NPON3BOACTBA («HA KOH-
ue TpyObi») (MOXET BKMOYaTh GUOXMMMYECKYHO 0OpaboTKy; OKUCNEHME NPU NOBbILWEHHOW
TeMneparype).

Mozxoawbl @) — A) noanexar NPMMEHEHUIO HA MOAEPHU3NPYEMBIX U HOBbIX OObEeKTax.
CTeneHb NPUMEHMMOCTU noaxoaa a) MoXeT ObiTb orpaHuyYeHa Ans CyLEeCTBYOLMX CUCTEM
cbopa u xpaHeHus. Moaxog 6) (Bronorudeckan obpaboTka) NPUMEHSIETCA TONMbKO ANA CO-
eAVHEHUN, KOTOpble NErko pacTBopuUMbl B BOAE W NErko noasepralotcs Guonorndeckomy

pasnoXxXeHuo
6 HOT npepoTBpalLeHUA UM COKpaLLeHUs LWyMOBOro BO3AeNCTBUSA

HanHas HOT 3akntovaeTcs B NPUMEHEHUN OAHOIO M3 NOAXOA0B UMW COYETaHUA Noa-

XOZ10B, MPUBEAEHHBIX HUXKE.
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HAT 6-1. PaspaboTka 1 BHeapeHWe nnaHa yuyeta U KOHTposs wymoo6pa3oBaHua

n 60pb6bl C HUM KaK 4aCTu CUCTEeMbl IKOJTOrM4YECKOro MeHeJXKMEeHTa

HanHaa HOT sakniovaetcs B pa3paboTke 1 BHEAPEHUM MNaHa yyeTa U KOHTPONS Luy-
MoobpazoBaHUst N BopbObl C HUM KaK 4acTu CUCTEMbI 3KOJNIOrMYECKOTO MEHEDKMEHTA, KOTO-
pbI BKtoYaeT B cebsi BCe 13 CNeayowmnx 9NeMeHTOB:

- perfameHT, CoAepPKaLlM COOTBETCTBYHOLLME MEPOMPUATUSA N CPOKU UX BbINOSIHEHUST;

- pernaMmeHT NPoBEAEHNA KOHTPOMS LWyMooBpasoBaHns;

- pernaMmeHT pearmpoBaHns Ha BbIsIBNEHHbIE CryYan WwymoobpasoBaHus,

- mporpammy NpeaynpexaeHns WymoobpasoBaHus, NpeaHa3HaueHHyo AN BbisBne-
HUS 1 yCTPaHEHUs1 UCTOYHMKA LLIYMOODPa3oBaHus, U3MepeHUs/OLEeHKN NpOAOITKUTENBHOCTU
LLYMOBbLIX BO3[EWCTBUN, XapakTEPUCTUKM y4acTUa pasnn4dHbiX UCTOYHMKOB Lymoobpasosa-
HUS 1 NPOBEAEHNA MEPOMPUATUA MO NPEKpaLLeHno U (Mnn) cokpalyeHuo wymoobpasosa-
HUS,

- aHanM3 UMEBLLUMX MECTO paHee cuTyauui, CBA3aHHbIX € LymoobpasoBaHueM, ”
NMPUMEHEHHBIX K UX TMKBUAALUN NOAXOA0B, a TaKKe pacnpocTpaHeHne NHMopMaLmm o Takmx
cuTyaumsx.

Moaxoa NOANEXUT MPUMEHEHWIO HA AEUCTBYHOLMX, MOAEPHUINPYEMBIX N HOBLIX 00b-
ektax. MpUMEHUMOCTb OrpaHMUMBaETCsl CryyasiMy, KOrga WMEKOTCS OCHOBaHWUA OXMAOAaTb

BecnokosiLLero wymoobpasoBaHUs Unu ero Hanuume Bbino Joka3aHo.
HAOT 6-2. Hagnexauwee pasMelweHne obopyaoBaHUA U 34aHNIA

[anHas HOT 3aknioyaeTcs B yMEHBLLUEHUN YPOBHS LWyMa MPY NPOEKTUPOBaHUN NMyTEM
YBENUYEHUS PACcCTOSHUS MEXAY UCTOYHMKOM LymMa U O6BEKTOM LUYMOBOro BO3AENCTBUS, a
TaKKe YCTAHOBKU 3BYKOW3ONUPYIOLLIErO OrpaXaeHus B BUAE CTEH, NMeperopofok, KOXyXOB.
Ha cywecTBytowmx obbekrax nepemelleHme o60pyaoBaHUA MOXET ObiTb OrpaHVYeHO OT-
CYTCTBMEM MPOCTPaHCTBa UM YpE3MEPHBLIMU pacxoaamu.

Moaxoa NoANEXUT NPUMEHEHUIO HA MOAEPHU3NPYEMBIX N HOBbIX OGbeKTax.
HAT 6-3. Hagnexawee ocyuwecTBNEeHNEe IKCMNyaTaUMOHHbIX MEPONPUATUNA

[anHas HOT 3akntoyaeTcsa B NpoBeAeHUN cneayiowmx MeponpusTUn:

- TWaTenbHasa NpoBepKa 1 TexHn4Yeckoe obcnyxuBaHue o6opyaoBaHUS;

- 3aKpbITUE ABEPEN N OKOH B 3aKPbITbIX NOMELLEHNSAX, ECNIN 3TO BO3MOXHO;

- akennyaraums 06opyaoBaHus 06y4YeHHbIM MEPCOHaNoOM, OCHALLEHHbIM CPEeACTBaMU

WHANBUAYArbHON 3alUMTbI;
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- NpefoTBpaLLEHME NPOBEAEHNS WYMHbIX paboT B HOYHOE BPEMSs,, ECIiM 3TO BO3MOX-

HO;
- obecneyeHne KOHTPONS LyMOOGpa3oBaHWs Mpu NPOBEAEHUN TexXHWYeckoro obcry-
XKUBaHUSA.
MogxoA NOANEXUT MPUMEHEHWIO Ha AEUCTBYIOLLMX, MOAEPHU3MPYEMBIX M HOBbIX 06b-
eKTax.

HAT 6-4. icnonb3oBaHue ManowymHoro o6opyaoBaHus

OanHas HOT BkntoyaeT MCnonb3oBaHWE KOMMPECCOPOB, HACOCOB W yCTaHOBOK dha-
KEMNMbHOMO CKUraHUs C MOHWKEHHLIM YPOBHEM LLyMa.

Moaxop nognexnt NMPUMEHEHNIO Ha MOL4EPHU3INPYEMbIX U HOBbIX obbekTax.

HAT 6-5. CokpalweHue 1 npeaoTBpalleHne WwyMmoobpasoBaHusi Npu

ucnosnb3oBaHUM o6opyaoBaHus

HanHas HOT skntovaeT npuMeHeHve crieayrowmx NoAX0408:

- NCMONb30BaHWe LyMOnoaaBuTenen;

- 3ByKkOM3onsums o6opyaoBanHms;

- n3onsauus (MOKpbITUE) LYMHOro 060pyaoBaHNS,

- 3BYKOM3ONALMS 34aHUIA.

Mozxon NoAnexuT NPUMEHEHWIO Ha AEUCTBYIOLLMX, MOAEPHU3NPYEMBIX U HOBbIX 06b-
ektax. MNMpMMeHMMoCcTs MOXET ObiTb OrpaHuyeHa 13-3a TpeboBaHU K NPOCTPaHCTBY (Ha Cy-

LLUECTBYIOLMX NPeanpusaTusX), a Takke BCreacTeve TpeboBaHuin Ge30nacHOCTU 1 OXpaHbl

TPyAa.

HAOT 6-6. icnonb3oBaHue MeponpuaATUM MO NpeaoTBPalEeHUIo

pacnpocTpaHeHusi Wyma (L1 yMonormnoweHue)

HanHas HOT BkntovaeT pasMelleHne NpensaTcTBUA (CTEH, HacbInew, 3aaHun 1 np.)
MEXAY UCTOYHUKaMU LWyma 1 o6bekTamu LUYMOBOIO BO3LENCTBUS.

Hannas HOT npegycmatpusaeT:

- 3BYKOM3OMNALUMIO LUYMHOro 060pyaoBaHMs (MocpeaCcTBOM MOCTaBKN TEXHOMOrMYECKUX
KOMMJIEKCOB B KOHTENHEPHOM WUCMOTHEHUN UM MOHTUPOBAHUE UX B OTAENBHOM LiEXe Mpoun3-
BOZLCTBEHHbIX MOMELLEHNN);

- MCMONb30BaHNe 3BYKOMOrOLLALWMX KOHCTPYKLUMIA. KOHTEMHEPHOE UCNONHEHNE TeX-

HONOrM4YeCcknx KOMMMNEKCOoB npeanonaraeT: O6UJVIBKy OLMHKOBAHHbLIM FlepCbopl/IPOBaHHblM
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NPodNUCTOM ANA CHKEHUS YPOBHA LLYMa; HarmM4ne KOMMMeKTa LyMOnoAaBnsaoLmX peLle-
TOK U KOpoBoB NabUPUHTHOFO UCNONHEHWS; NMONHYH aHTUKOPPO3NOHHYIO 3aLLUTY;

- 3KPaHMpPOBaHNE UCTOYHWMKOB LUyMa (arperaToB U yCTaHOBOK) NOCPEACTBOM YCTaHOB-
KW LLUYMO3ALUUTHBIX KOXYXOB ANA MpefoTBpaleHns pyucka pOopMUPOBaHMSA 3aKpUTUHECKUX
YPOBHEN LLyma, NOCPEACTBOM YCTaHOBKW [IyLUMTENEN Ha cuctemax BeHTunsiumu. Kopnyca
(LLYMO3aLLMTHBIE KOXYXM), OTIINHAIOLLIMECH UCKIMIOYUTENBHO NPOYHON KOHCTPYKLUMEN, Cnocob-
HOW BbiAEPXMBAaTb BO3EVCTBME BHELLHEN Cpefbl, yCTaHABMUBAKOT HA BCTPOEHHOM OCHOBAa-
HUK (pame).

Moaxon MoOANEXWUT NPUMEHEHWIO Ha AEUCTBYIOWMX U MOAEPHU3MPYEMbIX OObekTax.
Ha cywectBytowmx obbektax pasMelleHne npensiTcTBUN MOXET ObiTb OrPaHUYEHO OTCYT-
CTBMEM NPOCTpaHCTBA. Hagnexaluee NpoekTMpoBaHne HOBbIX NMPEANPUATUA AenaeT AaHHbIA

NOAXOA HEHYXXHbIM.

Paspen 5. Haunquue AOCTYMNHbIe TeXHOJIOTUU, HanpaBJieHHbIEe Ha
OYUCTKY BbIGpPOCOB B aTMOC(pepHbIA BO3AQYyX OT OCHOBHbLIX BpeAHbIX

(3arpsA3HAOWMX) BewecTB B NPUOPUTETHLIX o6nacTax npumeHenua HAT

MpuMeHeHre HwkenepeuncneHHbix HOT nossonseT pewars Havbonee akTyanbHble
aKonormyeckme npobrnemel NPeanpuUaTUN NpUopuUTETHLIX obnacten npumerHeHus HAT v BbI-
nonHATL TpeboBaHus, NpeabsBsemMble K Bbibpocam BpelHbIX (3arpsasHsoWmX) BewecTs B
aTMOCKEpPHbIM BO3AYX, 00pasyroLMMEA NpU HOPMarbHOM pexume paboTbl 3TUX npeanpus-
TMR. B psage cnyyaes k HOT oTHeceHbl Takke Noaxonbl, MPUMEHsSeMbIE K BbIOpocam Bpea-
HbIX (3arpA3HSAOLLMX) BELLECTB B aTMOCKhEPHbIM BO3ayX, 0Opa3sytolMes B aBapunHOM pe-
Xnme.

HacTtoswmi pasgen copMMpoBaH C y4eTOM TOro, YTO HaCTOSLMIA cnpaBoyHuk HAT
UMEET METOANYECKUI XapaKTep, COAEPXKUT 060BLLEeHHYH MHGdopMaLmo 06 obLymx noaxonax
K MeXOTpacreBbiM TEXHOMOTUAM W (MMN) TEXHUYECKMM W YMNpaBreHYeCcknM PeLLEHUAM Mo
OYMCTKE BbLIOPOCOB BPEAHbIX (3arps3HAOWMX) BELECTB B aTrMOCEepHbIA BO3AyX W
He AOIDKEH CoflepxaTb KOHKPETHbIE TEXHOMOrMYECcKNe nokasareny Uy NepevHn MapkepHbIX
BELLECTB ANS pasnmMyHbIX OTpacnen NPOMbILLNEHHOCTY.

B HacTosilLlem pazgene nNpuBOAWMTCH OMUCEHWE HaWUIy4YLIMX AOCTYMHbIX TEXHOMOrui,
NO3BOMAOLLMX ONTUMU3MPOBATL NPOLIECCHI OYMCTKU BbIOPOCOB BPEeAHbIX (3arps3HAMOLLMX)
BELLECTB B aTMOCHEPHLIN BO3AYX OT OCHOBHLIX 3arps3HSIOLLMX BELLUECTB, NOAXOAbl K KOTO-

pbIM yKa3aHbl B 2.4.
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B HacToswem pasgene ocywecteneHa rpynnupoeka HOT npuoputeTHbIX oTpacnein
NPUMEHEHNSA HEe MO OTPacIeBOMY MPU3HaKY, a Mo HaNUUUIO KOHKPETHbBIX 3arpsi3HAOLLUX Be-
LLleCTB B BbIOpOCax BPeAHbIX (3arpsA3HAOLMX) BELLECTB B aTMOCHEPHBIA BO3AYX.

Takum obpasom, obwmn anroputm Bbibopa HAT obpalyeHusn ¢ BbiGpocaMu BpeaHbIX
(3arps3HAOWMX) BELECTB B aTMOCHEPHBIN BO3AyX Ha KOHKPETHOM MPEANPUSITUM BbIrNAANT
cnegyowmm obpaszom:

- BbIGop HAT vn3 pasgena 4 ¢ y4eToM ykasaHHbIX orpaHuyYeHun npyumeHeHua HAT;

- aHanm3 obpasyoLmnxcs BbIOPOCOB BPEAHbIX (3arpA3HAOWMX) BELWECTB npeanpus-
T"S;

- BbiGop HAT 13 pasgena 5 ¢ yuetoMm 06nacty NPpUMEHEHNA N yKa3aHHbIX orpaHude-

HUIA npumeHenna HAOT.

HAT B-1. CokpaweHue 1 npegoTBpaweHne o6pazoBaHusi BbIGpocoB B

aTMmocdepHbI BO3ayX TBepAbIX YacTuy, (Nbinu), B3BelleHHbIX BellecTB

HAOT sBnseTcsa cokpaleHre nocTynneHus B BbIOpOChl TBEPAbIX YacTuvy (Nbinn), B3Be-
LUEHHbIX BELLECTB C NMOMOLLIO MBOro N3 HKENepe“nCreHHbIX METOL0B MU UX COYETaHus
C Y4ETOM YCOBUA NPUMEHUMOCTU:

a) ocyLLecTBRnEHNE NEPBUYHBLIX MEPOMNPUSTAN C yY4ETOM YCNOBUA NPUMEHUMOCTU: UC-
Nnonb3oBaHmne Tonnmea ¢ 60nee HU3KOM 30MbHOCTBIO; NPUMEHEHNE NpeaBapUTENbHON OYNCT-
K1 TonnmBea (yrns);, onTuMmM3aumnsi Npouecca ropeHnst TONNMBA; MCMONb30BaHWE 3aMKHYThIX
WA 3aKPbITbIX CUCTEM A1 TPAHCTIOPTUPOBaHUS TBEPAOrO TOMMMBA U ChINyYnX rpy30B; npu-
MEHEHME TEXHOMOMA NbINENOAABNEHNS, BKMHOYAA TEXHUYECKNE PELLEHUS C UCMOMb30BaHN-
€M HachbILLEeHHOro napa;

6) NpUMEHEHUE Kamep rpaBUTaALMOHHONO OCaXKASHUA ANS yAaneHUst KpynHbIX Yactul,
(>20 MKM) Ha aTane npeABapUTENbHON OYUCTKM AbIMOBBIX ra30B;

B) NPUMEHEHME LIMKITOHOB Ha 3Tane npefBapuTeribHOW OYMCTKM AbIMOBbLIX ra3oB Ans
yaaneHus abpasmBHbIX YacTuL, NO3BONAIOWES YBENMUATL CPOK KCMMyaTauum Apyroro raso-
ouncTHoro o6opyaoBaHus;

r) NPUMEHEHUe NeKTPOMPUNBTPOB AN YAANeHUA KPYnHbIX 4acTul, pasmepom >1 MKM;

1) NPUMEHeHNe TKaHeBbIX (PUNBbTPOB AN yAANEHNA MENKUX U YNbTPaMenkux Yyactuy,

€) NpUMEeHeHNe MOKPbIX rasoouMUCTUTENEN ANA OfHOBPEMEHHOro ynaenusaHnsa SOx n
NbM. MUHUManbHBIA pasMep YacTul, yaanseMblx OpOCUTENbHBIMU KONIOHHAMK, COCTaBnaeT
>10 MKM, AWHAMWYECKMM M KONMU3UOHHBIMU OuYucCTUTENAMU — >2,5 MKM, ckpybbepammn

BeHtypy — >0,5 MKkMm;
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X) NPUMEHEHME 3MNEKTPOCTaTUYECKMX (PUNBTPOB, €CNU TKaHEBbLIE (PUNBLTPbI HE MOTYT
NCMOJIb30BaTbCS U3-3a BbICOKOW BIIAXXHOCTM C2KEBbLIX a3p030s1ei.

Moaxon a) NOANEXUT MPUMEHEHUIO HA AEUCTBYIOWMX, MOAESPHU3UPYEMBIX N HOBbIX
obbekTax nNpyu ycrnoBuUM TEXHOMOMMYECKON BO3MOXHOCTU (B pamkax NpeaycMOTPEHHbIX Npo-
€KTHOW JOKyMEeHTaLMeN AONYLWEHWIN) C y4ETOM OrpaHUYEHUn SKOHOMUYECKOrO U CoLManbHo-
ro xapakrepa.

Mopxoakl 6) — k) nognexar NPUMEHEHNIO Ha MOAEPHN3NPYEMbIX U HOBbIX OObEeKTax.

HAOT B-2. CokpauieHue u npegoTBpaleHne odbpasoBaHus BbIOPOCOB B

arMmocdepHbIN BO3AQyX Cepbl U €ée COeAUHEHUN

HAOT aBnsetca cokpaleHue nocTynneHust B BbIGpoCbl cepbl U ee CoeAVHEHUI C Mno-
MOLLbI0 MOBOro U3 HKENEPEUNCTEHHbIX METOA0B UMM UX COMETaHUS C YYETOM YCIOBWIA
NPUMEHUMOCTN:

a) UCrosib30BaHWe TOMIMBA C MOHWKEHHLIM COAEPXKaHNEM CEepbl;

0) NnpyMeHeHe npeaBapuUTEnbHON AecynbdypusaumMn TONMBA: TEXHONOMMYECKOro
rasa (BbICOKOCEPHUCTOro HedpTAHOro rasa, KOKCOBOro rasa, 6uorasa v T. 4.); XXMAKOro TOMnu-
Ba (Nerkmx 1 cpeaHux HedTaHbIX PpakLmiA, TSKENbIX MpakLmn);

B) ONTMMU3ALMSA NPOLIECCOB rOPEHWS TONNMBa (CNTUMM3aUma TeMnepaTtypbl CKUraHus,
B OTAENbHbIX CIyYasix — UCNONb30BaHNE TOMNMBHBIX NMPUCAA0K N COPOEHTOB);

r) onTMMU3aunsa NPOLIECCOB CKUraHNA TONSMBA. CKUraHNE TONNMBA B NCEBAOOXKIKEH-
HOM CrO€; NMPUMEHEHNE KOMMIEKCHBIX Fa30BbIX YCTAHOBOK C KOMOUHUPOBAHHBLIM LIMKIOM (ra-
3ndukaums yrns 1 KOMOUHNPOBAHHBIN LMK BbIPAOOTKM 3NEKTPOSHEPTMN B rasoBomr 1 Napo-
BOW TYpOUHE); ra3oBbIX TYPOUH C KOMOBUHUPOBAHHBIM LIMKIOM;

J) ncrorb3oBaHue MoKporo ckpybGepa (cteneHb ouncTkn — 92 % — 99 %);

€) ucrornb3oBaHue pacnbiNnMTensHOM  Cylunnku-ckpybbepa (CTeneHb  OYUCTKU —
85 % — 92 %) c BrpbICKMBAHWEM CyXOro copbeHTa (M3BECTHSKA).

B HacTosiLLiee BpeMS Ha MPOMBILLMEHHbIX YCTaHOBKaxX AeCynbdypusaumm JOMUHUPYIOT
XuakodasHble npouecchl. B 6onblien cteneHn 310 06bacHAETCA TeM (HaKTOM, YTO B AbIMO-
BbIX rasax coAepXutcs 6onbLIOe KONMMYECTBO B3BELUEHHbIX YacTuL, KOTOpble npwv rasodas-
HbIX MpoLeccax 3acopsiloT U OTPaBNSAOT UCTIONb3YEMbIE aCOPOEHTLI NN KaTanMa3aTopbi.

Moaxoabl @) — B) nognexar NPUMEHEHWUI0O Ha AENCTBYIOWMX, MOAEPHUSUPYEMbIX U
HOBbIX OOBbEKTAX NMpU YCNOBUMN TEXHONOMMYECKON BO3MOXKHOCTM (B paMKax npeayCMOTpPEHHbIX
NMPOEKTHOW AOKYMEHTALMEN AOMYLIEHWA) C Y4ETOM OrpaHUYEHUI 3KOHOMUYECKOTO U COLM-

arnbLHOro xapakrepa.
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Mopxoakl r) — e) noanexar NPUMEHEHNIO HA MOAEPHU3NPYEMBIX U HOBbIX 0OBbeKTax
NPy yCrnoBUM TEXHONOTMYECKON BO3MOXKHOCTM (B pamkax npeayCMOTPEHHbIX MPOEKTHOW A0-
KyMEeHTaUMen OONyLWEHNA) C Y4€TOM OrpaHNHYEHUA SKOHOMUYECKOrO U COLMAanbHOro xapak-

Tepa.

HAT B-3. CokpaweHue u npeaoTBpaweHne o6pasoBaHus BLIGPOCOB B

aTMocepHbI BO3AyX a3oTa U ero CoeauHeHun

HAOT sBRsieTCA cokpalleHne NocTynneHns B BbIGpOChI a30Ta U €ro COeAUHEHNA C No-
MOLLEI0 MHOBOro U3 HKENEpPEUYNCNEHHbIX METOAOB UMM UX COMETaAHUS C Y4ETOM YCIOBMWIA
NMPUMEHUMOCTH:

a) YMEHbLUEHME MUKOBOW TemrepaTypbl MOCPEACTBOM WCMONb3OBaHUSA CNEAYHLWMX
OCHOBHbIX METOA0B. AOCTEXMOMETPUYECKOE FOPEHNe (C UCnonb3oBaHNeM GoraTon roproden
CMecK, B Cny4yae C KOTOPOM KMUCMOPOA CTaHOBUTCA CAEPXUBaKOWMM (hakTopoMm); cynpacte-
XMIOMETPUYECKOE ropeHne (C ncrnonb3oBaHnem 6efHON TOMNMMBOBO3AYLWHOM CMECU Ans pac-
CPEenOTOYEHUS TEMMOTLI CropaHunst); BBOL OXMaXAEHHOro TOMMMBHOMO rasa C KUCNOPOAHbIM
ofegHeHMeM ANS paccpenoTOMEHUss TEMnoTbl CropaHWs; BBOA OXNEKAEHHOro TOMMMUBHOMO
rasa C KMCNopoaHbIM obefHeHnem ¢ fobaBneHHbIM TOMMMBOM ANA PaccpefoToHeHUs Ten-
NOTbl CropaHns, YMeHbLUEHWUST TemMnepaTypbl peakumMm W Ans Toro, 4tobbl KMcropog cran
CAEPXUBAIOLLMM (HaKTOPOM; BBOJ BOAb! UK Napa Ans paccpeAoTOMEeHUS TENNOTLI CropaHusi
W ANS CHWKEHWA TEMMEepaTypbl peakumu;

©) YMEHbLUEHNE BPEMEHN HaxXOXAEHUSI MPU NMUKOBOW TeMnepaType NOCPEeACTBOM MUC-
Nnorb30BaHUA CneayroLwyx OCHOBHbIX METOAOB: BBOJ TOMMMBA, Napa, peumpKynauMoHHOro
AbIMOBOrO rasa nnn sosgyxa ansg ropeHna HenoCpeAacTBeHHO nocne cropaHua, ymeHblleHune
pacnpocTpaHeHWs 30HbI BLICOKOW TeMMepaTypbl, YTo obecneunsaeT 6onee BbicTpoe yaane-
HVe AbIMOBOIO raaa;

B) XMMW4YECKOEe BOCCTaHOBMNEHNE okemaoB asoTta (301, 304) B npouecce cropaHna no-
CPEeACTBOM MCMOMb30BaHUS Crneaytolmx OCHOBHBLIX METOAOB: CyOCTEXMOMETPUYECKOEe Cro-
paHue, T. e. B 060raLeHHOM TOMMMBHOW CMECK OCTaBLLEECH TOMIMBO MOXET AEWCTBOBATL B
Ka4ecTBe BOCCT@HOBMWTENS, MOBTOPHOE CXUraHue AbIMOBbIX rasoB ¢ gobaeneHnem Tonnuea
(c pobBaBneHHbIM TOMMMBOM, AENCTBYIOWMM B Ka4eCTBE BOCCTAHOBUTENSR); CO3AAHNE YCrO-
BUI 0BeHEHNSI TONNNMBOM M 060raLLeHUs TONMMBOM B 30HE CropaHus,

r) CHXKeHue o0pa3oBaHMA asoTa M ero CoeAMHEHW B npolecce CropaHus nocpeg-
CTBOM WCMOMb30BaHUA CeayoLMX OCHOBHBLIX METOAOB: CropaHue C OrpaHWYeHHbIM [OCTY-
NoM noaaBaeMoro BO3ayxa; MPUMEHEHNE PEUMPKYNALMU AbIMOBBIX Fa30B; CTYNeH4YaToe CKu-

raHue c BlyBaHMem BO3[yxa, npeaycmartpusarowiee cosjgaHune asyx 30H (opHa 3oHa C us-
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ObITKOM FOPIOYEro, r4e NPOUCXOAUT NepBOHAaYanbHOE CropaHue, U BTopasi, rae NPOUCXOAUT
fobaBneHve Bo3gyxa Ans obecneyeHnst NONHOro CropaHns); CTyneH4YaToe CKUraHue Tonnm-
Ba (@HanorMyHo CTyneH4YaToMy CXKUraHuio C BAYBaHNEM BO3[yXa); NOBTOPHOE CXUraHne Tom-
nmBa (Npouecc aHanormieH peLmpKynaumMm AbIMOBbIX rasos, HO ¢ AoBaBneHueM Tonnvea B
[AbIMOBOW ras, Yto CHwkaeT Temnepartypy. Ecrv npu nobaeneHnn Ha BTOpOW cTaguu cropa-
HWA AN NOBTOPHOIO CXKWUraHWst TOMMMBA B Ka4e€CTBE BOCCTAHOBUTENS UCMONb3YETCA TOMMU-
BO, MPOLECC aHanormyeH CTyneH4aTomMy CXUraHuo TOMnMBa); YMeHbLUEHNE BpeMeHn npes-
BapuTErnbHOro Harpesa BO3AYXa; NMPUMEHEHNE rOPenok C ManbiM BbIBpoOCOM OKCKAOB asoTa
(301, 304), obecneumnBaroLLMx CMELLMBaHME TOMNMBa U BO34yXa/4bIMOBOrO rasa Takmm obpa-
30M, YTO MPWU CTYNEHYaTOM CXUIaHUM CO3LAI0TCH PasnunyHbIe 30HbI; HarHeTaHvWe BoAbl/Napa
ANA CHWKEHUA TemnepaTypbl NNamMeHn U ANs YMeHbLUeHUs 06pasoBaHMs OKCMAOB a3oTa
(301, 304) npu TennoBOW peakuuW, BKMOYAA C MMMYMbCHbIM Ha4anoM WCTEYEHUS BO-
Abl/napa; coxuraHve B 0OOoralleHHOM KUCNOPOAOM Cpeae, Koraa BO3ayX 3aMEHSOT KUCIOpO-
AoM, 4yTobbl NpenoTepatuTe 06pasosaHme NOx (301, 304) npu TennoBoW peakumu; oNTUMU-
3auMs CropaHva MOCPEeACTBOM MPUMMEHEHWS aKTUBHOTO KOHTPONS npouecca cropaHus,
Hanpumep, NocpeacTBOM CneumarnbHOro NPorpamMmmHOro obecneyeHns; NpUMeHeHe KaTtanu-
TWYECKOro CropaHusa C UCMOMb30BaHMEM KaTannsaTopa;

[) NPUMEeHeHVe CenekTMBHOro Katanutudeckoro BoccraHoBneHns (CKB) nocne obec-
MbIIMBAHUA U OYUCTKU OT KMCHbIX rasos. lNpu Mcnonb3oBaHWM gaHHoro criocoba o6biMHO
TpebyeTca NoforpeB ALIMOBbLIX Fa30B MOCHe NPeabIAYLLnX CTaaUM ra3o0uncTKK (Temnepary-
pa Ha BbixoAe M3 rasoounctkm coctasnset 70 °C ans Mokpbix cuctem n 120 °C — 180 °C
Ana 6onblUMHCTBA pykaBHbIX punbTpos). [And focTkeHus pabounx Temnepartyp Ans cu-
ctembl CKB Heobxoamma Temnepatypa 230 °C — 320 °C;

€) NPUMEHEHNE CeneKkTUBHOro Hekatanutuyeckoro socctaHoeneHus (CHKB). AHano-
rmyHo CKB, BoccTaHoBUTENb (0BBIMHO aMMUaK, MOYEBUHA UMW HAWWATBLIPHBIA CNMPT) UCTONb-
3yeTcs Ansi BOCCTaHOBIEHMS okenaos asoTa (301, 304), Ho, B otnnune ot CKB, 6e3 katanu-
3atopa un npw Bonee Bbicokon TeMnepatype ot 850 °C o 1100 °C. NoGoyHble BO3aENCTBUS,
KOTOpbIe HEOBXOANMO YyUUTLIBATb, BKIOYAIOT B cebs Hanvune aMmmmnaka B oTpaboTaHHOM ra-
3e, obpasoBaHNe aMmMMaYHbIX COMe B yCTaHOBKax nocre 3aeoga, obpasosaHune N20, rae
MOYEBWHA, HanpuUMep, UCMONb3YETCA B Ka4eCTBE KOMMOHEHTa CMECU BOCCTAHOBUTENEN, U
Bbibpoc CO. Mpockok ammmnaka (303) npn CHKB, kak npaBuno, ropasgo Gonble, Yem npu
CKB, scneacrtene TpebyeMon f03MPOBKN BOCCTAHOBUTENS BbILE CTEXMOMETPUYECKONW (Npur
BbICOKOW Temneparype, Tpebyemon ana CHKB, yacte fo6aBnsemMoro aMmuaka BCTynaeT B

peakuuto, obpasysa gononHuTenbHble okeuabl asota (301, 304)).
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Moaxonbl a) — e) noanexar NPUMEHEHMIO Ha MOAEPHN3VMPYEMBIX U HOBbIX 0BbekTax
NPV YCROBUM TEXHOSIOMMYECKOA BO3MOXHOCTU (B paMKax NpeayCMOTPEHHBIX NMPOEKTHOW A0-

KyMEHTaLmen JOoMNyLLEeHWIA) C YYETOM OrpaHUYeHUi 3KOHOMUYECKOro XxapakTepa.

HAOT B-4. CokpauwieHue 1 npegoTepalieHne obpasoBaHus BbIGPOCOB B

aTMocdepHbIil BO3AYX NeTYyYnX opraHMYecKux coeaUHEeHUN

HAOT sBnseTcs cokpalleHne NocTynneHnst B BoIOpOCh! NETYUNX OPraHNyYeckux Coean-
HEHWI C MOMOLLbIO NOBOro U3 HKENEPEUMNCNEHHBIX METOLOB UM MX COYETAHUS C YYETOM
YCINOBUIA MPUMEHUMOCTM:

a) onNTMMU3aums YCROBUIA 3KCnnyaTaumm 1 TexHu4eckoro obcnyxmeanma obopynosa-
HUSA B Lensx NpefoTBpaLleHus yTedek (Hagnexalyme nporpaMMel SKCnnyaTtaumm, npumeHe-
HYE CMCTEM 3aMKHYTOrO LMKMa, MOBbILIEHWE FepMETUYHOCTM pe3epByapoB AN XpaHEeHWs,
COEAVHMTENBHBIX Y3MNOB U KManaHoB U T. N.);

6) UICNONb30BaHNE MaTeprarnoB M NPOLECCOB C HN3KNM COAEPXKaHNEM OPraHN4eCcKnx
pacTBOpPUTENEN UMM UX OTCYTCTBMEM, HanNpyMmep, UCMonb30BaHNe pacTBOPUTENEN C Masbiv
cofepkaHem opraHU4ecknx KOMNOHEHTOB UM MaTepmnanos 1 npoLeccoB 6e3 opraHn4ecknx
pacTBOpUTENEN, TaKNX Kak BOAHbIE Kpacku, oGexunpuBaTeny Ha BOLHOW OCHOBE U T. [.;

B) NPUMEHEHME TEXHOMOMIA, OCHOBaHHbIX Ha Pa3pyLUEHUN NETYYUX OpraHNYecKux Co-
OVHEHWNIA, UMEIOLLMXCS B OTPabOTaHHbIX rasax, B TOM YACNE: pekynepaTMBHOE UNU pereHe-
paTVBHOE TEPMUYECKOE OKUCIIEHWE; PEKYNEPATUBHOE UMW PEreHepaTUBHOE KaTanutuieckoe
okucneHune; buonorndeckas 4ECTPYKUMSA, ocyllecTBrnsiemas B Guodunstpax n 6uockpybbe-
pax, rae BO BMa)HOW CPEAE M NMPU HU3KOM TemrnepaType C NOMOLLbIO MUKPOOPraHM3MOB Npo-
UCXOANT paspyLLeHne Bropasnaraembix NeTyunx opraHUYeCKUX CoOeANHEHNU,

r) NPUMEHEHNE TEXHOMOMUIA, MO3BOJSIIOLUX OCYLLECTBUTL BOCCTaHOBMIEHWE NETy4mnx
OpraHNYecknx CoeaUHEHWUI s MOBTOPHOIO UCMONb30BaHNS B MPOU3BOACTBEHHOM NpoLecce
rocne crewuuvansHo 06paboTku, KoTopasi MOXKET NPOBOAUTLCS HA MECTe UMK 3a Npegenamu
npeanpusiTUsi, B TOM Yicne: aacopbuma akTMBMpOBaHHbIM YITIEM UIM LEONUTOBLIM cybcTpa-
TOM; abcopbuus B nepepaboTaHHbIX OYUCTUTENBHBIX XUAKOCTAX (BOAA, TSHKENOE TONNMBO);
KOHZEHCaUWa U HU3KoTeEMMepaTypHas KOHAEeHcaLms (B Ka4ecTBe xNajareHTOB MUCMOnb3yT
XOIOAHYIO BOAY, XKUAKWIN a30T U OXNaguTenu; KOHAEHCaLMIO MPUMEHSIIOT B Ka4ecTBe MeToaa
npeaBaputenbHon obpaboTku); MemBpaHHan cenapauus, kotopas AormkHa ObiTb cBS3aHa C
APYrMMU NpoLieccamMu, TakMMM Kak HU3KOTeMnepaTypHasi koHaeHcauus 1 agcopbuus. Mocne
MemOpaHHOW cenapauum MOTOK KOHLEHTPUPOBAHHOIO ra3a KOHAEHCUPYHOT NOCPEACTBOM

OBbIYHOW TEXHOMOMMN KOHAEHCALMN N UCMOSB3YIOT ra3004UCTHBIE YCTPONCTBA,
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[l) NOBTOPHOE WCMOMb30BAHNE U (UNM) BOCCTAHOBMEHUE ETYYNX OPraHUYecKMx Co-
edVHEHWUIA NMOCPEACTBOM MCMONb30BaHUS TaKUX TEXHOMOMMI, KaK KOHAeHcauus, agcopbums,
abcopbums 1 MemBpaHHbIe NPoLEecehbl;

€) paspyLUeHMe NETYYNX OPraHNYEeCKNX COSAMHEHUIA 3a CHET NPUMEHEHMWS TEXHOMOMMMN
perynMpoBaHunsi BIBpOCOB, Hanpumep, TEPMUYECKOE UMM KaTarUTUYECKOE OKUCIEHWEe, UMK
Buonornyeckas obpaboTka. [pyn CKUraHNMM pekoMeHAyeTCs UCMOoNbL30BaTh BTOPUYHOE TEMMo
LN YMEHbLUEHWNA 3KCMIyaTauMOHHBIX PacxofoB 1 NoTpebneHms pecypcos;

X) paspyLUeHUe HeranoreHM3npoBaHHbIX NETYYNX OPraHNYECKUX CoOeAVHEHUN nocpen-
CTBOM MCMOMNb30BaHNS NOTOKOB rasa € NeTyuYMMn OpraHU4YeCcKMMM COEMHEHUSIMA B Ka4ecTBe
BTOPVMYHOIO BO3fyXa UNW TONMMBA B CYLLECTBYIOLUX YCTPOUCTBAX Npeobpa3oBaHUa SHep-
mu.

Mopxoabl @) — r) nognexar NPUMEHEHUI0 Ha AENCTBYIOLLMX, MOAEPHU3MPYEMBIX Y
HOBbIX OBbeKTax.

Mopaxoabl ) — ) Nognexar NPYMEHEHUI0 MOAEPHN3UPYEMbIX U HOBbLIX OObeKTax.
Pa3gen 6. NMepcneKTUBHbIE TEXHONOMUN

B cootBetcTBMM ¢ NMHCT 21—2014 k NnepcnekTUBHBIM KOTHOCHAT TEXHOMOMK, KOTOpbIe
HaxoAsTCA Ha CTaAuM Hay4yHO-MCCNenoBaTeNbCKMX, OrMbITHO-KOHCTPYKTOPCKUMX paboT wunu
OMbITHO-NPOMBILLIEHHOTO BHEAPEHNS, MO3BONSAOLLME MNOBBICUTbL 3DEKTUBHOCTL NPON3BOA-
CTBa N COKPaTUTb 3MUCCUN B OKpyXawLyto cpegy. CnefyeT npuBoaUTb CPOKK, B TEYEHNE
KOTOPbIX NEPCMNEKTUBHbIE TEXHOMOTMM MOTYT CTaTb KOMMEPYECKM JOCTyrnHeIMM». Bmecte ¢
TeM, B COOTBETCTBMU C TpeboBaHuamm PegepanbHoro 3akoHa oT 21 nrona 2014 r. Ne 219-93
«Q BHeceHUM naMeHeHWn B dPepeparnbHbli 3akoH «O6 oxpaHe OKpyXatoLer Cpepbl» n oT-
LencHble 3akoHopaTenbHble akTbl Poccuiickon depepauum» Kputeprem LOCTYMHOCTU
HaunyyLwen TEXHONOMM CAYXUT «NPOMBILLIIEHHOE BHEAPEHNE STON TEXHONMOrMM Ha ABYX W
Oonee 0bbekTax, OKasbIBAKOLLMX HEraTMBHOE BO3AENCTBME HA OKPYXAaIOLLYIO cpeay». Takum
obpasom, Ansa uenen cnpasoyHuko HAOT Bo nsbexaHue UCKMIOYEHNSA N3 PaCCMOTPEHMSA TeX-
HOMOTUI, Y€ NPUMEHAEMbIX B MPOMBILLNEHHOCT B OrpaHn4eHHom macwrabe, cnegyer OT-
HECTU N Te€ TEeXHONOrMW, pacCMOTPEHUE KOTOPbIX HEBO3MOXHO B pasferne Havnyywmx [o-
CTYMHbIX TEXHOMOMI BCNEACTBUE HEAOCTATOUHO LUMPOKOrO NpuMeHeHns B Poccun.

Hapsgy ¢ npyHUMNManbHO HOBbIMW MOAXOA4AMU K NEPCneKTUBHbIM TexHonormsm (MT)
B 06nacTy 04YMCTKM BbIOPOCOB BpeaHbIX (3arpsA3HSAOLLMX) BEWECTB B aTMOCHEPHbIA BO3AYX,
crniegyet OTHECTU UCTIONb30BaHME HOBbIX KOMOMHAUMIM (MHTEerpauumi) CylLecTBYHOLMX N aK-
TUMBHO MPUMEHSEMbIX TEXHOMOIMYECKUX MOAXOAO0B, @ Takke WCCrNeAOBaHWe HOoBbIX cdep

NnpUMEeHeHnA CyweCTByOLLUX  TeXHONOrM4Yecknx noaxonos, KOTOpbIe cneynaneHO
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He ONMCLIBaIOTCA B HACTOALWEM pasfene, NOCKONbKY UX 3aTpyAHUTENbHO BbISBUTL A8 BCEX
unu 6onblUKHCTBa OTpacnei NPMMEHEHUS HAaCcTOALWero cripasoyHuka HAT.

Paccmartpusarb Takme TexHonormn B kadectse HAT B faHHOM HACTOALWEM CnpaBou-
Huke HAT meTopaonorMyeckoro xapakrepa HefonyCTUMO, NMOCKONbKY OTCYTCTBYET ONbIT UX
BHEAPEHUS B 3HAYUTENBHOW YacTn obnacrten npumMeHeHust HacTosiwero cnpasoyvHyka HAT.
BToxe BpemMa paccmatpmBatb MUX B KadeCcTBE  MEPCMEKTUMBHbIX  TEXHONOrn
He NpeacTaBnAeTCA BO3MOXHbIM, NMOCKONbKY OHW HE noanagarT noj opManbHble Kpute-
pvK, yCTaHOBMNEHHbIE 3aKOHOAATENBCTBOM, OyAyun, Kak NpaBuio, BHeapeHbl Gonee Yem Ha
JBYX MPOMBbILLNEHHBIX MPeAnPUSTUSIX.

Taknm oBpa3oM, NMOCKONbKY OTOOP TEXHONOrMA Mpu paspaboTke HacTosLWero cnpa-
BoyHuka HAT ocylecTBnANCcs Ha OCHOBE aHanu3a aHKeT, BO usbexaHue HeonpeaeneHHo-
CTW, BeAyLLEN K PaCCMOTPEHMIO B Ka4eCTBE NEPCNEKTUBHBIX YXKE NMPUMEHSEMbIX B NMPOMbILL-
TNEHHOCTU TEXHOMOrMIN, B HAcCTOSILLEM pasfene pacCMOTPEeHbl TONbKO TEXHOMOrMKU, Haxoas-
Lmecs (No AaHHbIM aBTOpOB HacTosLwero cnpasodHuka HAT) B Poccuiickon deagepaumnm v 3a
pybexoM Ha cTagmMu Hay4yHO-MCCNeAoBaTeNbCkUX, OMbITHO-KOHCTPYKTOPCKUX paboT wnn
OMbLITHO-MPOMBILLNIEHHOTO BHEAPEHWA, Nbo He BHeApeHHble B Poccuiickon deaepauumn.

B Hactosilee Bpems B cragum HUP n HUOKP Haxopsitcs cnegyrowme TexHonorum
OYNCTKM BbIOPOCOB BPEeLHbIX (3arpAsHAOLLNX) BELWECTB B aTMOCKEPHbIA BO3AYX NPU Npous-
BOACTBE MpoAyKLUK (TOBAPOB), & Takke npu npoBeaeHun paboT 1 okasaHWM yCnyr Ha Kpyn-

HbIX NPeanpPUATUSX.
MNT-1. MynbTUBMXpeBon rugpocpunstp MBI

MynbTuBmnxpesble rugpocdpunetpel MBIT (abbpesuatypa ot «MyneTnBuxpeson va-
poMnbLTP») NpefHasHaueHbl AN OYUCTKA 3arpsi3HEHHOro BO34yXa OT MeXaHWYecKux mpu-
MECeMN, Mbif, aspo30nemn, NapoB 1 ra3oBbiX NMPUMECEN B COCTaBE NOKanbHbIX (PUNbTPOBEH-
TUNAUMOHHBIX CUCTEM, OCHALLEHHbLIX AOMOMHUTENBHO BEHTUNIATOPOM, YCTponcTBamm oTtbopa
3arpA3HEHHOro BO3Ayxa, MOABOASALLEN U OTBOAALEN BEHTUMALMOHHON Maructpansamu, cu-
CTEMOW NoAaYN U OTBOAA OPOLLAOLLEN KULKOCTU.

OumncTka 3arpsA3HEeHHOro Bo3ayxa OT MPUMEeCcelr MPOUCXOAUT B pesynbTare ero riybo-
KOro CMELLMBaHNS C OPOLLAOLLEN XUAKOCTBIO (MPOMBIBKOM), C MOCNEAYIOWMM MOMHBIM OTAEe-
TNIEHMEM KanenbHOW BNarn n3 O4nLLEHHOMO BO3AyXa.

OcHoson MBI siBnsieTcs gucneprypymowas peluetka ocobor KOHCTpyKumK. 3arpsia-
HEHHbIN BO3AYX NMPOXOAMUT CKBO3b AMCMEPTUPYIOLLYIO PELLETKY CHW3Y BBEpX, @ opoLlaroLas
XMAKOCTb CBOOOAHBIM UCTEYEHNEM NOAAETCs Ha Hee ceepxy. B peaynbTaTe Mx cMellmnBaHuA

dopmupyeTcsa TypOyNeHTHbIN JUCTIEPCHBIA Fa3oXNAKOCTHBIN (KKUMSALLMAY) croi, obecrneyun-
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BaKOLLMI BbICOKOS(MEKTMBHYIO NMPOMbIBKY BO3[yXa 38 CYET MHTEHCMBHOIO CMavnBaHuUs Mbl-
NEBbIX YacTWL, /UMM PACTBOPEHNSA B OPOLLIAIOLLEN KNAKOCTW ra3oBbiX MPYMECEN.

OunieHHbIn BO3ayx nepen Bbixogom w3 MBI npoxoaut 4depes cenapartopbl, rae
0cBOBOXKAAETCS OT OCTATOYHbLIX MENKUX Kanenb XUAKOCTY.

Ouncneprypytolas pelletka HabupaeTcs U3 MHOXECTBa OAWHaKOBbIX 3MEMEHTOB.
CTpymn ounaemoro rasa, hopMypyeMble OTBEPCTUSMU K&XKLOrO TaKOro 3neMeHTa, MMEoT
HaKIoH B pasHble CTOPOHbl. Hag pelweTkon Takue cTpyn o6pasyroT B3auMHO MepekpeLleH-
Hyto CTPYKTYpy. B npouecce B3anMHOro NpoHUKHOBEHWS CTPY APYr B Apyra, ckaykoobpasHo
pacTyT OTHOCUTENbHbIE CKOPOCTU MEXAY Fa30BOM CPEAOM W KannsaMm XUAKOCTU B 3TUX CTPY-
ax. Takke Takas rasoguHaMmuyeckasl CTpyKTypa TeveHus cTpyin obecneymBaeT paBHOMEPHOE
pacnpefeneHne XUAKOCTM Hah BCEW MOBEPXHOCTLIO M B3aVMHOE NMepemMelunBaHue rasa u
XKULKOCTM Hag PeLUeTKor no BCeMy cedeHunto kopnyca MBIT 6e3 npenBapuTensHOro pacrbl-
TNEHNs1 OpOLLAIOLLIEN XMAKOCTN hopcyHKamun. B pesynbTate obpasyeTrca cunbHO TypOyneHT-
HbI AMCMNEPCHBIN ra3oKUAKOCTHBIA CNon (neHa), OTNNYarWMIACA Ype3BblyaiHO BonbLIon
YAENbHOW NOBEPXHOCTBLIO KOHTAKTa, BbICOKOW CKOPOCTLIO €8 OGHOBNEHNS U OAHOPOAHOCTbLIO
CTPYKTYpbI. 3a CHET 3TOr0 3HAYMTENBHO yBEnMuMBaeTca 3PPEKTUBHOCTL Tennomaccoobme-
Ha MeXay OYMLLaeMbIM ra3oM U OpOLLIAIOLLIEN XUAKOCTbHO.

MBI™ o6ecrneumBaloT BbICOKYHO 3(P(EKTMBHOCTE OUUCTKU 3arpsisHEHHOrO BO3Ayxa npu
MUHUManbHbIX TPEOOBAHUAX K KA4eCTBy OPOLLAMOLWEN XUAKOCTN. [ns Takmx 3apad, kak ac-
nMpauusi y3noB NepecbInki pyabl U YIis, ra3o04ncTka AbIMOBLIX Fa30B OT 30Jbl YHOCA, CTe-
NneHb oMUCTKKM aocturaeT 6onee 99 %.

B MBI" oTcytcTBYylOT (DOPCYHKM W, COOTBETCTBEHHO, NMOAaya OpOLLAIOLLEN KUAKOCTU
npovcxoauT 6e3 u3bbITOYHOrO AaBneHWs pasopeaHHOW cTpyel. OCHOBHOW Mpolecc nepe-
MELLMBaHWS B3aUMHO-TIEPEKPELLMBAIOLLNXCSA CTPYW rasa, NpoLUeLImMX Yepes OTBepCTUs Anc-
NePryupyroLLen peLleTkn, 1 OpoLLatoWen XNIKOCTY, NPOUCXOAWT Haj PELUETKON, a He Ha ee
NMOBEPXHOCTW, YTO MO3BOMSAET YMEHbLUMTbL M3HALUMBAEMOCTb Marepuana peLueTkn 1, cooT-

BETCTBEHHO, YBENNHNUTL €€ CPOK CNyObl.
MT-2. TexHONOrnaA OYNCTKM ra3oB KOHTAKTHbIM OXNnaXxaeHuem

TeXHOMOrNsi OYUCTKM ra30B KOHTAKTHBIM OXMaXAeHWEM rasoBbiX MOTOKOB OT Napoob-
pasHbIX U TBEPAbIX MPUMECEN MO3BONSET COBMECTUTL MPOLECCHI OYMUCTKM, TENNO- N Macco-
oBMeHa rasokmMaKoCTHbIX MOTOKOB.

MpuHUMNManeHEIM ~ OTIIMYMEM  TEXHONOrMKW,  paspaboTaHHOM  cneuuanucTamm
HMO «[Mbineouncrkay, SBASETCS UCMONL30BaHME B KAYECTBE OXNaX4aroLen XMaKoCTn cob-

CTBEHHOrro KoHAeHcaTa, KOTOprIZ o6paayeTc;| B Npouecce oxnaxaeHms, 4To UCKNr4aeT uc-
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nonb3oBaHWe pacxofHbIX XuakocTel. KoHaeHcaT, obpasyrowmiics B NpoLecce oxnaxaeHus
BNI@XHbIX ra30B, HaKanMBaeTCs, OXNaX4aeTCsl U BHOBb BO3BPaLLaeTCs B NpoLece.

Kannu xnaKkocTy B NpoLecce CBOEro B3auMOAENCTBUS C ra3oBbIM NMOTOKOM BbICTYNa-
FOT B pOSM LiEHTpa KOHAEHCaUMM 4Ns ynaBnmBaeMbix NapoobpasHbIx NpUMECE, YTO cnocob-
CTBYET YCKOPEHMIO NPoLecca OUMCTKN. [py B3anmMoaencTBuUm XUAKOro KOHLeHeaTa ¢ ovvLla-
€MbIM rasoBbIM NMOTOKOM TBEPAbIE NMPUMECU OCaXAatoTCH Ha MOBEPXHOCTM XUAKOCTU 3a CHET
CUN UHepLuM YacTul U TypOyneHTHoM A dy3nm 1 OTAENBHO ABMSKOTCA LEHTpaMy KOHAEH-
caum ans ynaesnueaemeix napos. K ToMy xxe B npoLecce B3aMMOAENCTBUSI MOBEPXHOCTb UC-
XOAHOW XMOKOCTM NOCne 3axBaTa TBEepAbIX YacTuL, 3a CYET KOHAEHCUPUYIOLLIMXCA NApoB XO-
poLlo OBHOBRSAETCH, YTO CNOcoBCTBYET MHTEHCUMKaLumM npouecca oumcTky. MNpu ounctke
rasoB OT TBEPAbIX YaCTuL, XMUAKOCTb, C YINOBMEHHbIMU TBEPALIMU NPUMECAMU NPU OTAENne-
HWUM OT razoBoro NOTOKa, TaKKe CENnapmpyeTcs 1 OT HUX.

MpvMepamn NPUMEHEHUs] MEePCNEKTMBHOM TEXHOMOMM OYUCTKA rasoB MOryT ObImb
cnegyrowme obnactu:

- CUCTEMbI OYUCTKM OTXOASILLMX, TEXHOIOMMYECKUX rasoB, BO3[YLUHbIX BbIGPOCOB OT
pasnuyHbIX aspo3osiei n NapoobpasHbIx NpUMecei.

- CUCTEMbI OYUCTKW, OCYLLUKa M OXNaxieHue Bo3fyxa, COBMECTHO C CUCTEMamW nof-
AepxaHus knuMata B ObITOBbIX U NMPOU3BOLCTBEHHBIX NMOMELLEHNAX (KnMMaTtnyeckne cucte-
Mbl, CUCTEMbI PELMPKYNSALMN BEHTBBIOPOCOB 1 Ap.);

- MOArOTOBKa TEXHOMNOMMYeCKOro Bo3ayxa (uexa nokpacku, nedatv n ap.);

- OYMCTKa M MOAroTOBKAa YrNeBOAOPOAHBIX ra3oB (OCyLlka NONYTHOro HeTAHOro rasa
nap.);

- OYMCTKA WHEPTHbIX rasoB OT MapoobpasHbiXx NpUMecen (YCTaHOBKU YroBa NErkux
hpaKkumii HedTX, YCTaHOBKM pekynepaumn napos 6eH3avHa (2704), BbigeneHve UHepTHOro
rasa B pekTUMOUKALMOHHBIX YCTaHOBKaX);

- CUCTEMbI pekyrnepaumn Tenna OTXOASLMX ra3oB NPOMbIWNeHHbIX Bbibpocos (TOL,

KOTesbHbIE).
MT-3. KoMnakTHbIN rubpuaHbIin KONSEKTOP TBepAbIX YacTull

KoMnakTHbIA ruGpuaHbIA KONNEKTOP TBEPAbIX YacTuUL, U3BECTEH NPY peanuaaumm Tex-
Hormormn COHPAC™ 11 TOXECON™, paspabotaHHeix B CLUA, npeacraBnsowmx cobon
TEXHUYECKME PELLEHNA ANA PEryNMPOBaHUS BbIGPOCOB HECKOMBKUX 3arpsa3HSOLLMX BELLECTB
(pTyTn (183), AnokcuHoe (3620) u ap.). Mpun ncnoneaoaHn COHPAC™ TkaHeBbIA DUNLTP

yCTaHaBnNMBaroT nocne cywecrtayowero snektpopunstpa. TOXECON™ npepnycmarpusaeT
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BBOJ, CyxOro copfeHTa (akTMBMPOBAHHOIO YINs) MeXAy 3nekTpounbTpoOM U TKaHeBbIM
PUNLTPOM.

B Poccuiickon ®egepaumm TexHonorum COHPAC™ n TOXECON™ He npumeHsitoTcA.
MT-4. Arnomepauuma yacTuy

MNaBecTHble TexHonorvn arnomepaumn (4na obbeanHeHs Hebonblumx vacTuy, B Go-
nee KpynHble, KOTOpble 3aTeM MOryT fierde unu agpdekTuBHee yaansaTeCs) BKIOYaOT BBe-
[eHMEe XMMUKaTOB B MOTOKM BO3AyXa ANS YCUNEHWUA arfiomepaummn Menkux 4actul, UCMorb-
30BaHWe PUNbTPOB € NAMUHAPHBIM TEYEHWEM ANA CTUMYNIMPOBAHWA MOBEPXHOCTHOW arno-
MepaLmn MerkMX YacTul, akyCTUYeCcKoe BO3BY)XAEHNE MbINEBbIX YacTWL, B3BELUEHHbIX B ra-
3€, AN yBENMYEHWUA CKOPOCTEN CTOSNIKHOBEHWS 1, CNeAO0BaTENbHO, CKOPOCTEW arnomepauum,
BO3OYXXAEHNE 3apsDKEHHBIX MbINEBbIX YacTWL, B3BELUEHHbIX B rase, 3MeKTPUYECKUM MONem,
co3faBaeMbIM MOCTOSIHHBIM WNM NEPEMEHHBbIM TOKOM, ANS YCUNEHWUA MnepemMeLuvMBaHus U,
cnefoBaTenbHO, arnoMepaunn 1 co3flaHne y YacTul, CoAepXalnxca B MNOTOKe rasa, 3aps-
[,0B NMPOTUBOMOMNOXHOW NONSPHOCTU ANA 3MEKTPOCTAaTUHECKOTO NPUTSKEHNS.

Hanbonee WMpoOKO pacnpoCTpaHEHHOW TEXHOMOrMen arnomepauum SIBMsSieTCA Mno-
BEPXHOCTHas arnomMepauusi. [pu ncnonb3oBaHUM TEXHONOTUI NOBEPXHOCTHON arnomMepauin
LNS yaaneHns u3 notoka rasa 4actuvubl AOIPKHbI MPUBOAUTLCS B KOHTAKT ¢ cobuparoLen no-
BEPXHOCTLIO MK TenoM. KpynHble yacTuubl anameTtpomM 6onee 10 MKM OTHOCUTENBHO NErko
ynaBnvBaroTCs MNPy NMOMOLLM MHEPLIMOHHBIX MEXAHN3MOB, TakUX Kak COyAapeHue, yaepaHmne
W LeHTpobeXHbIE CUMbl.

Arnomepatop Indigo («UHavnro TekHonogxua Fpyn Mtu JiTa») obpasyeT kpynHbie ar-
TNIOMEpPUPOBaHHLIE YaCTULbl 32 CYET NMPUCOELMHEHNS METKUX YacTuy k 6onee KpynHbeiM (Na-
TeHT PO Ne 2262386).

YCTpOWCTBO ANsi arnoMepaumm 4actul, B NMOTOKE rasa COLEPXUT reHepaTtop WOHOB,
npegHasHa4YeHHbIN 4118 CO34aHNA Y YacTuL, B NMOTOKE rasa dneKTpUYECKMX 3apsaoB NpoTUBO-
MOMNOXHOW MONSAPHOCTYN, U KOHCTPYKLMIO, Pa3MELLEHHYI0 MO HaMpPaBneHWo NoToKa HUXe re-
HepaTtopa MOHOB W NpefHasHaYeHHy AN U3MEHEHUs (DUNYECKUX XapaKTepUCTMK NoToKa
rasa Aons nepemelLnBaHns NPOTUBOMONOKHO 3apsKeHHbIX YacTuL, COAENCTBYS Takum obpa-
30M arnomepauun Yactuy, JaHHas TEXHOMOorMs Takke MO3BONSET COKPaTUTb BbIOPOCHI PTY-
TW. ArIOMEPUPOBaHHBIE YaCTULb! NETKO YAANAT C NMOMOLLBIO TPAAULMOHHBLIX TEXHOMNOrnYe-
CKMX NOAXOAOB, HANPUMEP 3MEKTPODUNBTPOB.

B Poccuiickon denepaumm TexHonorna Haxoamtcs Ha cragum OKP, Lensto KoTopbix
ABMAETCH WUCMONb30BAHME B Cryyasx 3HAYMTENIBHOW KOHLEHTpaLMM CaXeBbIX aspo3onen,

CBS3aHHOro € CYBMUKPOHHBIMW YacTULIaMK.
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MNT-5. MnasmokaTtanuTMuyeckaa TeXHONOrua Bosayxoouuctku MKT

[na npeanpusiTii, Ha KOTOPbIX YPOBEHb 3arpsisHEHUst BO3Ayxa rasoobpasHbiMu Be-
LecTBaMm He npesbiwaeT 3000 Mr/M3, NepcnekTUBHLIM SBMAETCS MPUMEHEHWE nna3Makara-
TNIMTUYECKOW yCTaHoBKM, paspaboTtaHHon cneyunanuctamm OO0 «puHINsHET».

TexHOMNorns ocCHoBaHa Ha BbICOKOW OKMCANTENBHOW CNOCOBHOCTM NPOAYKTOB BbICOKO-
BOJIbTHOrO 6apbepHOT0o SNEKTPUYECKOro paspsga — NiasMel, a Takke nocneayowem rnybo-
KOM OKMCIIEHUM MPOAYKTOB KOHBEPCUM, 0BpasoBaBLUMXCSH B pesynbTate NPOXOXAEHUS BO3-
Ayxa 4epes MnasmeHHbli peakTop MepBOW CTYNEHW, B KaTanuTUY4ECKOM peakTope BTOpPOU
CTyneHu. [loouncTka raso-8o3gyLUHON CMECK NPONCXOAUT 3a CHET (PUHULLHOIO pacLyenneHns
OCTaTKOB 3arpsAsHSAIOLMX BELWECTB U 030Ha (326), CUHTE3NPOBAHHOTO B NNA3MEHHOM peak-
Tope, Ao CO2, H20, Oz, N2 uT. a. B yctaHoBkax MKT npumeHseTcs HU3KOTEMMEpPaTypHLIA
KaTanusartop, KOTOpbI Gnarogapa HanMuMK CTyNeHn nnasMeHHoro peaktopa 3ahdeKTUBHO
paboTtaeT B gnanasoHe Temnepartyp 30 °C — 70 °C.

MapannensHO C OYMCTKOW BO3Ayxa OT ras’oobpasHbiX 3arps3HAOWMX BELECTB, Npo-
ncxoauT rnybokas gesnHpekumns n ctepunusaumns Bosayxa.

KpaTkmin nepeyeHb BpeaHbiX (3arpsasHAOWMUX) BELECTB, HEATPANIM3yeMbIX YCTaHOBKOM
KT, npvBeaeH B Tabnuue 12.

Tabnuua 12 — KpaTtkuit nepeyeHb BpeAHbIX (3arpsi3HAIOLLMNX) BELLECTB, HENTPanu3yeMbix
ycTaHoskou MKT

Bewyectso Crenens NaK, mr/m® Knace
oumnCTKK, % OonacHoCcTU

Okenapl: okenp asota (Il) (304), anokeng asota Ho 97 % — | 0,04-0,06 2-4
(301), okeup yrnepoaa (337) 99 %
ApomaTtumyeckue yrnesogopoabl: ruapokcnbenson | lo 87 % — | 0,003-50 2-4
(dpeHon) (1071), Benson (602), aumeTunbeH3on 97 %
(kcunon) (cMecb U30MepOoB O-, M-, N-) (616), me-
TUNGeHson (Tonyon) (621), ateHunbeH3on (Bu-
HUNGer3on; ctupon) (620) u ap.
Anbaernabl, KETOHbI UX NPOU3BOAHbIE: NPO- o 85 % — | 0,003-200 2-4
naH-2-oH (aueToH) (1401), dopmanbaervs 96 %
(1325), 6eHsanbaervia (6eH30MHbINA anbaerva)
(1302), metunauetar (1224), stunauetart (1240),
ayetanbaerng (ykcycHbi anbaerng) (1317) v ap.
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nar; AMbyTUnoBbIn acup HTaneBon KUCNOTbI)
(1215), npon-2-eH-1-anb (akponeuH) (1301), TeT-
parugpodypaH (2419), 2-MeTMNNpPonNMoHoBas
kucnoTa (MsomacnsHas kucnota) (1528), cmech
npeaensHbIx yrnesogopogos C1 — C5 (no meTta-
Hy) (415), cMecCb NpefenbHbIX YrNesofopoao0B
C6 — C10 (no rekcaHy) (416)

BelyectBo Crenexe naK, mr/m® Knace
oumncTku, % OnacHoCTU

MoHokapboHoBble KUCNOTbI: MeTaHoBas kucnota | o 90 % — 1-5 2-3
(MypaBbuHas kucnota) (1537), aTaHoBas kucnora 92 %
(ykeycHas kmucnota) (1555) n ap.
CnupTbl: aTaHon (atunoebii cnvpT) (1061), npo- | o 92 % — 5-10 34
naH-2-on (n3onponunosebi crivpt) (1051)m ap. 95 %
[ypHonaxHyllme BelecTBa: AUrnapocynbdua Ho 85 % — | 0,00005-50 2-4
(ceposoaopog) (333), ammuak (303), aumeTunn- 98 %
cynbcua (1707), cMeCb NPUPOAHLIX MEepKanTaHoB
(B nepecyeTe Ha aTUnNMepkanTaH) (ogopaHT
CMNM) (1716)
Mpoune BewecTBa: 030H (326), aHTpaueH (711), | 4o 85 % — | 0,03-200 1-4
anbytunbenson-1,2-gukapboHar (anbytundTa- 99 %

MNT-6. KoMnakTHbIe 3M1eKTpOoPUnbLTpbI

KomnakTHas KOHCTPYKUMA SNeKTpodunbTpa npeacraBnseT COGOM KOHCTPYKUMIO C

YMEHbLUEHHOW HeakTnBHOW obnacTeto (Ha 900—1100 MM no AnuHe unbTpa Ha kKaxaoe no-

ne), nocpencTBOM UCKMHOYEHNA N3 MEXMNOSIbHOro NpoMeXyTka MexaHn3MoB BCTPAXUBAHUA U

TEeXHONOrM4eCkKnx NpoxoaoB 06Cﬂy)KV|BaHMﬂ BasnioB BCTPAXMUBaAHUA.

BCTpHXVIBaHVIe OCyLL|eCTBNAETCA C MOMOLLBH MarHUTO-MMMNYJIbCHbIX MOJIOTKOB pacrno-

NOXEeHHbIX Ha Kpbille SJ'IeKTPOCpVIJ'Ipra. [ea SNEeKTPOMarHUTHbLIX MONOTKa BCTPAXMBAKT OT

OLHOro 10 TPEX OCafuTENbHBIX 3MeKTPOoAoB 1 5—10 c60pOK KOPOHMPYIOLLIMX SNEKTPOAOB.

Cpe,lJ,VI NONOXKUTENbHbLIX aCMEeKTOB MCNOMNb30BaHNA MarHUTO-UMMYNbCHbIX MOIOTKOB

BbIAABNEHbI CregyroLme:

- yBENMYeHne akTmBHoro obbema Ha 25 % B Tex xe rabapurax;
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- BO3MOXHOCTb NMPOW3BOAMTL 3aMeHy MOroTka 6e3 ocTaHoBkM OCHOBHOro obopyaosa-
HWA W 3NeKTPOUNLTPa;

- MexaHu4yeckas 4acTb MOMOTKa pacronoXeHa B YACTOMN 30HE;

- BO3MOXHOCTb rMOKOro ynpaeneHusi anroputMamm BCTPAXUBAHNS,

- BO3MOXHOCTb PEryIIMPOBKU CUIbl yaapa; OTCYTCTBME NPOGneMsbl AELIEHTPOBKU MOJIO-
TOK-HaKoBarlbHS;

- BOBMOXXHOCTb aBTOMaTU4eCKoro oTcnexunBaHna noyioMKU MONOTKa.
MNT-7. TpexcTtyneH4arTbli NbLINICYyNOBUTENb

TpexcTyneH4yaTbiil MbiNeynoBATENb NpPeacTaBnseT cobon KOMMMEKC Mbirie- U 30r50-
ynasnueaHus (KM3Y), Bknrovarowmii B ceba BUXPEBYIO kamepy, NbINEKOHLEHTPaTop, BbIHOC-
HblE LMKIOHBI.

KMN3Y npegHasHayeH 4NN OYUNCTKU AbIMOBbLIX FA30B KOTMOB Marow 3HEPreTukK, BO3ay-
Xa acnuvpauuvoHHbIX CeTel, a Takke BO BCEX OTPacnsx MPOMBILLNEHHOCTW, CBA3AHHbIX C
TpaHCMOPTUPOBaHUEM, CKNnagupoBaHMeM W nepepaboTkon AMCNEepPCHbIX MaTtepuanoB Wu
ocTarnbHbIX MPOLECCOB, MPUBOAALLMX K BbiAENEHU0 GOMbLIOro KONMYecTBa Mbinv B atMo-
cepHbIN BO3AYX.

O dheKTMBHOCTE MbineynaBnueaHns npubnmkaeTcs k 3deKTUBHOCTU cKkpyG6epoB u
SMNEKTPOOUNBTPOB.

Meineynoeutens KMN3Y no3eonut cHU3NTL BbIGPOCHI NbinM B aTMOCHEPHLIN BO3AYX NO
CpaBHeHWIo ¢ BaTapeiiHbiM LMKNOHOM B 4—6 pas.

MepBaa cryneHe nbineynosutensa KM3Y npepacrasnset cobon BUXpEBYO kamepy.
YacTe NbinvM 13 BUXPEBOW KaMepbl C ra3oM OTBOAUTCH B BbIHOCHOW LMKMOH, NPeacTaBnsio-
LMA coBol BTOPYHO CTYMEHb OYMCTKN. 3aTeM AbIMOBbIE rasbl U3 BUXPEBOW KaMepbl NocTyna-
0T B TPETBLHO CTYMEHb OYUCTKM, MPEACTABMNEHHYIO MbUIEKOHLEHTPATOPOM, Takke CHabxeH-
HbIM BbIHOCHBIM LMKIOHOM. OQuMLLEHHbIE raskbl MOCTynaT B 06LWMI packpyynBaTens AbIMO-
BbIX [&30B U Cpasy Xe B AbIMOCOC. YNOBMEHHLIE B MbINEyNOBUATENE YacTULbl MOCTYNAaoT B

CTaHaapTHbIA MMapo3aTBop UMK cnelmanbHbIv MbINEBOW 3aTBOP.
MNT-8. doToOKaTaNUTUUYECKOE OKUCIIeHMne ¢ AUOKCUAOM TUTaHA

dOoTOKATaNUTUYECKOE OKUCTIEHNE, TaKKe HasbiBaemMoe (hOoToKaTan1aoM, npeactaens-
eT coBoi MOAXOL, MUCMOMb3yeMbIA AN PA3SIOKEHNSI NMYTEM OKUCIEHMS] MHOTVX 3arpssHsto-
LMX BeLECTB (HanpUMep, NEeTyYMX OPraHMYecKUX COefMHEHWUI, COSANHEHWUIA Cepbl, Coeau-

HEeHVI a30Ta, 3anaxoB 1 6akTepuin), coaep)KaLnXCsi B OTXOAALLMUX rasax.
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TexHonorus peanuayeT MeTOAbl OYUCTKM BO3AYLUHBIX MOTOKOB C UCMOMb3OBAHWEM
hOTOXMMUYECKUX peakLUUiA. YCTpOUCTBa coaepxkaTt nocnefoBaTenbHO PacnonoXeHHble cex-
LM 9NEeKTPOCTaTUYECKON O4NCTKN, POTOOKMCNEHNS, hoToKaTanmaa u yBrnakHEeHns.

doToKaTanmMs OCHOBaH Ha ABYX3TANHOW peakuum C Karanu3atopoM (06bIMHO Mcnonb-
syetca TiO2) n cucremon obnyyeHns AnNa akTueauum katanusaropa (MOXeT UCToNb3oBaTbCcA
yNbTpadmroneToBoe UanyYyeHne UCKYCCTBEHHbIX NaMn unn CONHEeYHbIA cBeT). doTokaTanus
NMOMHOCTLI0 MUHEPANW3YET 3arpsAsHAIOLLME OpraHNYeckne BeLecTsa.

Kom6uHupoBaHHoe Bo3geicTBUe ynbTpaduroneToBoro nanyyenusi n TiO2 npespallaeT
4YacTb CoAepXKallerocs B BO3Ayxe BOASHOIO napa B ABa BbICOKOPEAKTMBHBIX CUIbHbIX OKUC-
nuTens: rmapokcunsHele pagvkansl (OH) n cynepokeugHbie noHsl (O2-). MnapokcnneHble pa-
avkansl OH obnagatot Baoe GonblUen OKUCIIUTENBHOM CNOCOBHOCTLIO, YEM XIOp, U Npeod-
pasoBbLIBAT OpraHWYeCKUe BELLECTBA (HAaNPUMEp, NETyYne OpraHMveckue coeaguHeHus, 3a-
naxu) u 6aktepun B avokeng yrnepoga (380).

[aHHbIN NoAXoA MOXET UCTONb3OBATLCA NPY OYMCTKE/Ae3040pupoBaHNM rasoobpas-
HbIX yTEYEK, CoAepXKalUmMX 3arpAsHAIOLLME BELLECTBA B CMEA0BLIX KONMYECTBAX, a Takke AnA
06paboTkn yTeuvek B atMocdepy U3 3aaHUN, rae XPaHATCA XUAKMe CTokn unu wnam. Moaxon
0coBEeHHO NMoneseH ANa CoeAMHEHNIA ¢ OBOHATENBHBIM MOPOroM nopsaaka 1 Yyactm Ha Munnu-
apg no o6bemy Unn HKe 1 B TeX Crydasx, Korga KOHLEHTpaLUmMa AOCTAaTOMHO HU3Ka.

M3BecTeH choToKaTanUTUYECKUN BO3AYXOOYNCTUTENDb, BKIHOYAMOLIMIA KOPMyC, Hacoc-
BEHTUNATOP, hoToKaTaNUTUYECKNA BNoK, NbiNeBon hUbLTP C OPraHNYECKUM UK HEOPraHu-
YeckMM aacopBeHTOM, OTNNYAWMIACA TEeM, YTO KOPMyC BO3AYXOOUYUCTUTENS BLINOMHEH B
BUZE 3aKpyYEHHOM B Cnvpanb NOCTOSHHOW NO Nowaam nornepeYHoro ceveHust Tpybku, ob-
pasytollen doTokaTanuTuiecknii 6nok, BHYTPEHHSAS NOBEPXHOCTbL KOTOPOro NMoKpbITa CIOEM
cdoToKaTanusaTopa, a Ha CTOPOHE NMOBEPXHOCTU, pacnonoxeHHon brnivke K LeHTpy doToka-
TanuTuyeckoro 6roka, Ha BCEM ero NPOTSIKEHUM NPUKPenneHa CBETOAMOAHAS NeHTa C yIb-
TpadmoneToBbiMM cBeTogmnoaamm (nateHT P® 2497584). B ykasaHHOM poToKaTtanutunye-
CKOM BO3JyXO0UMCTUTENE B kKadecTBe hoTokaTanmsaTopa ncnosb3yeTcs ANOKCUA TUTaHa.

[lo HacTosLero BpeMeHn 3a8a4a OYUCTKM ra3oB OT BPEAHLIX NPUMECeN, a Talkke Be-
LecTB, obnagaroLmx HENPUATHBIM 3anaxoMm, B YacTHOCTU cepoBoaopoaa (333), pewanacs B
OCHOBHOM XUMMUYECKUMM aBCOPOLMOHHBIMU U KaTanuTU4eckummn cnocobamm, UCrornb3ayoLwm-
MW BBEAEHNE B OUMLLIAEMbIV ra3 pasnnyHbIX aKTUBHBIX BELLECTB C Lenbio CO3aaHns npouec-
COB BOCCTaHOBJIEHUS], OKUCTIEHWS N AP., CNOCOOCTBYIOLLNX BLIBOAY BPEAHBLIX BELWECTB U3 ra-
3a. Hanpumep, cnocob katanutnyecko O4UCTKM rasa oT ceposogopoaa (333) nytem ero
OKMCIEHUSI B 3NIEMEHTapHYIO Cepy B NMPUCYTCTBUWU IPaHyNMpOBaHHOrO TUTAHOOKCUAHOIO Ka-

TanusaTtopa, cofepxaulero fobaeky kpemHusa (nateHt PO 2057577), nnn cnoco® oumcTkm
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rasoB OT MepKanTaHoB, B KOTOPOM AnNS NOBbILLEHWA CTENEeHW KOHBEPCUM MepKanTaHoB A0
CEepoBOAOPOAa B KauecTBe kaTanusaTopa WCMonb3ylT ueonut, cogepxawmin 1,5 % —
1,86 % Bogopoaa no macce npu Temrepatype 280 °C — 300 °C n 06beMHOM CKOPOCTU ra-
3080ro notoka 800-2000 y! (nateHT P® 2057577).

OpHako ykasaHHble Crnocobbl SBMANTCA TEXHOMOTMYECKM CHOXHBIMW, COMPSHKEHbI C
MOBbLILEHHBIMU SHEPro- 1 MartepuanosarpataMmu u He obecrneunBaroT JOCTATOYHO BbICOKOM
cTeneHn oumcTkm (90 % — 97 % yaansiemoro ceposogopoaa). Kpome Toro, npu npuMeHeHun
Takux cnocoboB cyllecTByeT npobnema pereHepaLmmn katanmsaropa.

OpHUM 13 HanBonee COBpPeMEHHbIX METOAOB B AaHHOW obnactu sensetca cnocob
OYUCTKW BO34yXa W ra3oB OT pas3nmnyHbIX MPUMECEN C MCMonb3oBaHneM hOoToKaTanMTUYECKO-
ro agpdpekTa.

Mpouecc doTokaTannsa COCTOUT B OKMCNEHWUN MOMEKYS yAansemblX BELEeCTB Ha Mno-
BEPXHOCTWN KaTanusatopa Moj AEWCTBMEM CBETOBOrO W3nyYeHWs A0 AMOKCMAa Yrnepoaa,
BOAbI U Auokcuga asota (301). B coBpeMeHHON TexHUKe B KavecTBe Havbornee akTMBHOro
choToKaTannsaTopa Yalle BCEro MCMonb3yeTcs LUOKCWUA TUTaHa B KPUCTanIM4Yeckon Moau-
rKaUum — aHaTas, HaHeCeHHbIN B BUAE Crosi Ha HocuTenb. oa AencTenem nornolaemo-
ro CBETOBOMO M3My4YeHWsl Ha NOBEPXHOCTU kaTanunaatopa o6pa3yroTcsa akTUBHbIE LIEHTPbI, KO-
TOpble OKUCHSAT OPraHNYecKne N HEOPraHNHECKNE KOMMNOHEHTbI.

MaBecTeH cnocob aesogopaunm U OUMCTKU ras3os, BKMHOYAOLWMA noaady o4mLLaemMoro
rasa, NponyckaHue ero Yyepes crion doTokaranM3aropa B BUAE perynapHoro Hocutens, no-
KPbITOrO CrOEM Ha OCHOBE AMOKCUAA TUTaHa B (hOpPMe aHaTtasa, Ha KOTOPbIA BO3AENCTBYIOT
CBETOBbIM M3ny4YeHnem (nateHt PO 2339438).

Mpun aTom cnon coTokaTanMaaTopa HeNPePbLIBHO OPOLLIAIOT BOAOK UNv NapoMm, a npo-
LiecC OCyLLEeCTBNSIOT B NPUCYTCTBUM 030Ha (326), KOHLEHTpaumsa KOTOpOro COCTaBnseT oT
0,01 go 0,5 yactn yaansiembix npumecen (nateHt PP 2339438).

BbiGop matepuana HocuTens Ana oToKaTanuTUYecKoro Crnos 1 AnanasoH TOMLWMH
CNnos Ha OCHOBE AMOKCMAA TUTaHa onpegenseTca HeobxoaumocTbio obecneveHnsa Gonee
MOSIHOMO KOHTaKTa aKTMBMPYHOLIErO W3Ny4eHUs C oToKaTanmsaTtopoM, €ro npoxoxaeHus
Brnybb peakTopa, npoTekaHus hOTOKATANUTUHECKOW peakLn He TOMbKO Ha MOBEPXHOCTH,
HO 1 B rybuHe cnos katanusaTopa.

HecMoTps Ha BbINOMHEHHbIE Hay4Hble PaboTbl U OMbITHO-NPOMbILLNIEHHOE UCMOMNL30-
BaHVe B psAe MNPOEKTOB, LUMPOKOrO MpaKTUYECKOro pacrnpocTpaHeHna TexHOMorua

He nony4una.
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NT-9. UIcnonb3oBaHue KepaMuyecknux PULTPOB Ans yaaneHus

HeCKONMbKUX 3arpsA3HAOLNX BelecTB

CyTb TEXHOMOIMYECKOro NoAxoja CocToUT B 06paboTke OTXOAALLMX ra3oB Nnpy TeMne-
patype Ao 400 °C nyTemM MNpOroHKN KX 4epe3 Kepammyeckme (UNLTPYIOLME 3NEeMEHThI
(T. H. cBe4M), copepxalme katanmsatop. CopepxaHve 3arpsa3HALWMX BewwecTB (Mbifb, KUC-
noTbl, okenabl asota (301, 304), Tskenble MeTanmnbl U NONMXMOPUAHBIN AnbBeH3onapaanok-
cvH/monuxnopuaHbii andensodypaH (3620)) cokpallaeTcs B O4HOM UHTENPUPOBaHHOM 6110-
ke 06paboTKn, roe NPONCXOAST CNEeAYOLWME NPOLECCHI:

- KACNblE 3arpsisHsoWme Belectsa (Hanpumep, rmgpoxnopug (316), auokena cepbl
(330), dpropoBoaopos (342)) HenTpanuaytoTcs (nytem BBepeHus BukapboHaTta HaTpus, ns-
BECTW 1 AP.) A0 KEPAMNYECKOrO U KaTanuTuyeckoro punetpa;

- okemabl asota (301, 304) npeobpasytorest B N2 n H20, npoxoasa Yepes kepammnyeckin
N KaTanuTnieckui ounbTp (aMMuak UM MoYeBMHA BHOCATCA B OTXOAALME rasbl 0 dun.-
Tpay);

- NbInb NogeepraeTcs uUnbTpauuM ¢ UCMONb30BAHUEM KEpaMUYECKUX «CBeYen». M-
nynbCcHasa nogaya Bo3ayxa UCMonb3yeTcs ANSA OUUCTKU «CBeYen» 6e3 nx crema;

- nonuxnopuaHeii andeHsonapagnokcuH/nonuxnopuaHeii anbensodypar (3620) co-
KpallaeTcsi C MOMOLLbIO KaTanMTUYeckon CUCTEMbI U OHW aacopbupyroTca Ha dUNLTP;

- TshKesble MeTannbl agcopbupytotcs Ha aacopbupyowmn puneTp.

[ns KaxKAOro KOHKPETHOro Criyyasi MPMMEHEHUS NOAX0Aa BbINONHAETCA crieymarnsHoe
nccrnefoBaHve ANA onpedeneHus TuNa peareHTa, NoANeXallero UCnonb3oBaHNo B 3aBUCH-
MOCTW OT TEMNEpPAaTypbl OTXOASLUMX ra3oB, COCTaBa 3arpsi3HAOLLNX BELLECTB 1 TpeboBaHWA K
obpabotke.

HdanHbin nogxop npegcraeBnsieT cobon anbTepHaTUBy OObIMHBIM COYETaHWUSIM 3eK-
TPOCTaTUYECKMX MbINEYNOBUTENEN U CENEKTUBHOIO KaTanmuTUYeCKOro BOCCTAHOBMNEHUS Uy
pyKaBHbIX (PUMNLTPOB U CENEKTUBHOTO BOCCTAHOBMEHUS.

AddekTmBHOCTE 60pbbbl € BbIBPOCAMM N YPOBHU BLIGPOCOB MPU MUCMONbL30BaHWUN

AaHHOro noaxoAaa, paccMarpmeaeTcs B Tabnmue 13.
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Tabnuua 13 — OdpdpekTmBHOCTL GopbObI C BLIGPOCAMUN U YPOBHWU BbIGPOCOB NPU UCMONMb30OBaHUN

NOAX0Aa, NPEAYCMaTPUBAIOLLErO YAArNEHUE HECKOMbKMX 3arPA3HSIOLLMX BELLECTB

YpoBHU cogepkaHuns
3arpsisHsIoLLMX Be-
Yaansaemble 3arpasHaoLLue BeLlecTsa wects (Mr/HopM. M%) | CteneHb yaanenus (%)
npu 8 % Oz B cyxom
BeLyecTse

Lwnokeunp asota (okemg asota (1V)) (301), ok-

( (IV)) (301) <80 o8
cng asota () (okemp asota) (304)
Mbinb <5 99,9
Ownokeng cepbl (cepHUCTLIN aHrmapua) (330) <50 97
M'vapoxnopua (XxNopucTbIM BOAOPOA, CONs- 10 97

<
Hasi kucnota) (no monekyne HCI) (316)
PTOPUCTBIE ra3000pasHbie COSANHEHNS:
rmapodTOPUA, KPEMHMA TeTpadTopus (B ne- <5 97
pecyeTe Ha dTop) (342)
LunokcrHbl (B nepecyeTe Ha
WHdopmauma otcyT-
2,3,7,8-TeTpaxnopanbeHso-1,4-4MOKCHH) < 0,0001
cTBYEeT

(3620)

MpenmyLecTBamMmn TEXHOMOIMYECKOro NOAX0AAa ABMSAOTCS:

- KOMMNaKTHOCTb YCTaHOBKW: YyCTaHOBKa B ABa-TPU pasa MeHblle anbTepHaTMBHbIX
YCTaHOBOK (3NEKTPOCTaTUYECKMI MbINeynoBUTENb + n3buparenbHoOe KaTanuTuyeckoe BOC-
CTaHOBIIEHNE UMW PyKaBHbIA PUnbTp + M3bupaTenbHoe KaTanMTu4eckoe BOCCTaHOBMNEHNE);

- BbiCOKas 3(PEKTMBHOCTL UMbTPALMK: BbLIOPOCHI MbIMW  COCTaBNAT OObIYHO
<5 MI/HOPM. M3 HE3aBMCUMO OT KOHLIEHTPALWN Ha BXOAE,

- onNTUMK3aUuUs NoTpebneHus peareHTa: peakumsi Yepes punbTP-NPECCHYI0 NeneLuky u
BbICOKas XMMMYeCKasn akTVBHOCTb peareHTa npu BbICOKOA TEMMEpaType;

- ynyJdleHHoe yaaneHue ceneHa: lNpobbl nokasbiBaloT, YTO cucTema MnossornseT Ao-
CTU4Yb AONYCTUMBIX KOHUEHTpaLMM ceneHa B BbIBpocax MEHLLLNMMUW YCUNUAMM;

- CoKpaLeHne obpasoBaHnsi OCTaTKoB Mpu uUnbTpaumn: onTUMM3auma notpednexns
peareHTa NpPUBOAMT K COKpaLleHUo oOpa3oBaHns OCTaTKoB Npw dunbTpauum u, cneposa-
TENbHO, K COKpalweHuo obbema, nognexawero obpabotke (MCMONb3OBaHWIO B KadecTse

BTOPUYHBIX MaTepuanbHbIX PECYPCOB UM yAaneHuo);
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- ONTUMK3aUmns cokpalleHus Bblbpocoe okcugos asota (301, 304). wHTerpauma cu-
CTeMbl KaTtanuaatopa nosponsieT obecneuntb rmMBKOCTb COKpalLeHUsl BbIGPOCOB OKCUAOB
asora (301, 304) BcneacTeme 60MbLION NOBEPXHOCTU 06paboTku;

- COKpalleHue 3aTpaT Ha TexHudeckoe obcnyxuBaHue: pasmep 00opyAoBaHus
YMEHbLUAETCs U3-3a CTENeHN UHTerpauum, npeanonaraemon nogxoaoMm, TeM caMbiM COkpa-
Lasi pacxofbl Ha TexHU4eckoe obcnyxusaHue,

- nosbieHne adpdekTnBHOCTU neun/kotna Ha 10 %: ana obopyaosBaHUA C CUCTEMON
peKkynepaumu SHeprum 3TOT NoAXoA NO3BONSET, C OAHOM CTOPOHbI, YBENMUYUTL AOCTYMHOCTb
TennoobMeHHMKa, pacnonoXeHHOro 3a npegenaMmu ouneTpa, NyTEM OrpaHUYEHUs ero 3a-
rpsi3HeHNs (0BpacTaHua OTNOXEHUSIMM), a C APYro — NOBbLICUTL 3HEPro3PPEKTUBHOCTD My-
TEeM YMEHbLUEHMS TEMNEPATYPbl AbIMA, BbINYCKAaeMOro Nocne TensIo0bMeHHMKS;

- Bonee HuskMe 3KCNyaTauMoHHbIE 3aTpaTbl. HU3KWUE 3aTpaThbl SBMNSIOTCA CNeaCTBUEM
BbILLEYNOMSIHYTbIX (pakTopoB. B 3aBUCUMOCTM OT XapaKTEePUCTUK YCTAHOBKA 3KOHOMWA MO-
xeT gocturate Ao 30 % no cpaBHEHUIO C OObIYHBIMU CUCTEMaMM.

Hepocratkamm TeXHONOrM4Yeckoro Noaxoaa sABNsITCS:

- obpasoBaHMe TBeEpAbIX WINM XULKUX OTXOAO0B (KepamuyeckMe U KaTanurudeckue
«CBEeYN» He MOTyT BbITb MCMONb30BaHbI B KAYECTBE BTOPUYHBLIX MaTepuaribHbIX PECYPCOB);

- OTHOCUTENBHO HEBOMBLION CPOK CNYXObl KEPAMUYECKUX U KaTaNMUTUYECKUX «CBe-
yemny;

- OTHOCUTENBHO BbICOKas CTOMMOCTb KEPaAMUYECKUX U KaTanUTUYECKUX KCBEYENY,;

- ROCTaTOYHO BbICOKOE NoTpebneHne peareHToB,;

- BOCTaTOYHO BbICOKOE 3HEPronoTpetrieHue;

- LWWyMooBpasoBaHNe OT UCMOSb30BaHUSI BEHTUNSTOPOB, PeareHTHbIX HACOCOB N KOM-
MpPeccopoB, KOTOPbIE AOIMKHbI ObITb OCHALLEHBI AOCTATOYHLIMM CPEACTBAMU NPeaoTBpaLLe-
HMSA LWyMooBpas3oBaHus;

- BO3MOXXHOE MCNOMb30BaHWEe JOMOSNHUTENBHBIX cneuuanbHbix Mmep 6esonacHocTu B
3aB1CUMOCTM OT PeakLmMM aMmMmaka UM MOYEBUHbI C BELLIECTBaMK, COAEPXALLMMUCS B OTXO-
ASILLMX rasax.

MokazaTenn MaTepnanoemMKocTi U 3HeProeMKOCTM NMpY UCMOSIb30BaHUN TEXHOMOMNYe-
CKOro noaxoja, NpeaycMaTpuBalOLLEero yaaneHue HECKONbKMX 3arpsasHAoWMX BELLEecTs,

npvsoasTcs B Tabnuue 14.
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Tabnuua 14 — lMokasarenn maTtepnanoemMKoCT! U 3HEProeMKOCTU NPU UCNOMNb30BaHUN NOAX0AA,

NPeAyCMaTp1BatoLLEero yaarneH1e HeckKomnbKUX 3arpsiaHSIoLLMX BELLIECTB

Mapametp MotpebneHne Mprumeyanne

Cxartbin Bo3ayx (Ans obpaboTkn
yx( P 0,003 HopM. M3y —
1000 M3/4 OTXOAALLMX ra3oB)

OnekTposHeprua (kBT-u ans obpa-
1,25 kBT-y —
6oTkn 1000 M3/y OTXOAALLMX ra3oB)

PeareHT onsa HenTpanuaauum kuc- | 3aBucut oT coaepkaHns Kuc-
N3BecTb unn Gukap-
TbIX rasoB MbIX rasoB, TeMnepaTtypbl U Uc-
6oHat HaTpua
nonbL3yemMoro peareHTa

PearenT gnsa yaaneHusa NOx Brnnsko k crexnoMeTpum MouesunHa nnm NH3

PeareHT Anqa yaaneHusa TaKenbIx 3aBu1cuT OT coaepkaHus TA- AKTMBMPOBaHHbIN

MeTannos XENbIX METANNOB, Temnepary- [ yrons unun akeuea-
pbl M UCMOSL3YEeMOro peareHTa NeHT

[na oBecnevyeHns HagexHoW paboTbl YCTAHOBKU Nepenag AaBreHns Npu Npoxoxae-
HUM Yepes3 Kepamuyeckni unbTp LOIHKEH KOHTpONMpoBaThbCs HenpepbisHO. Kpome Toro,
HeoOX0AMMO PEryNAPHO KOHTPONMPOBaTL NajeHWe 4aBNeHNs B TONKe ANS 3anycka BEHTUNS-
Topa. Pacxof peareHTa aBTOMaTtM4ecku KOPPEKTUPYETCA UCXOAA U3 COAEPXKaHUS 3arpasHa-
FOLLIMX BELLECTB.

B Poccuiickoin degepauum TexHonorns Haxogurtcs Ha ctagum HUP/HUOKP. Uccne-
LOBaHMs MPOBOASTCH Ha YPOBHE OTAENbHbIX KOMMaHWW, OAHaKO AaHHbIMM 06 OMbITHO-
MPOMBILLIIEHHbIX YCTaHOBKaX, FOTOBLIX K BHELPEHUIO B NMPOMBILLNEHHYIO 3KCnnyaTauumio, pa-

Bovas rpynna He pacnonaraer.
AT-10. KomnnekcHaa ounctka ot SOx n NOx

B HacTosllee BpeMA aKTUBHO PasBUBAIOTCS CUCTEMbI KOMIMIEKCHON OYNCTKM BPeAHbIX
BbIOPOCOB OT MbiNK U rasoobpasHeix coeanHeHnid Tuna SOx n NOx. 3TOT npouecc nony4un
HassBaHue E-SOx 1 BkniouaeT B cebsA nofavy v aucnepruposaHne U3BeCTKOBOrO MOSOKa UM
COZ0BOro pacTeopa B ra3oxoAe Nepes 3nekTpodunsTpoM unn B He GonbLUon kKamepe, ycTa-
HOBMNEHHOW MeXAY MCTOYHUKOM BPeAHbIX BbIOPOCOB M 3neKTpoubTPOM.

CTOMMOCTb KanuTanbHbIX BNOXeHui Ha peanusaumio npouecca E-SOx B 3,5 pasa

MeEHbLLUEe TPaAULIMOHHbLIX MOKPbIX U MONYCYXUX METOAO0B CEpPO- U a30TOOHMUCTKU. 3Kcnr|yaTa—
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LUMOHHbIE 3aTpaTtbl B AECHATKA pa3 MEHbLUE U He 3aBUCAT OT KOHLEHTpauun 3arpssHsroLLmnX
BeLLEeCTB.

Cneupanuctamm pupmel EKOLTRONIK CZECH s.r.o. (Yexus) paspabotaHa cob-
cTBeHHan cucrtema E-SOx, B OCHOBY KOTOPOW MOMNOXEHO N3MEHEHUE KOHCTPYKLUUN BHYTPEH-
Hero obopyaoBaHus SnekTpouUnbTPOB MOL CO34aHNE BbICOKOS(PMEKTUBHOIO OKNCIIEHNS
SO2 B SO3 1 NO2 B N205. AacopbeHTOM, Hanpumep, Npyu OYMCTKE razoobpasHbIx BpenHO-

cTen B SHepreTnke ncnonb3osanachk NbifeyrorbHaa aona.
MNT-11. Cuctema pgecynbgypusaumm ALIMOBbIX razoB NID™

TexHonorua NID (Komnarua Alstom) npencraenset cobon npouece Cyxon gecynboy-
pvsauMn ObIMOBbBIX a30B, KOTOPbIA OCHOBaH Ha peakumn Mexay Auokcuaom cepbl (330) n
raweHon napecteto Ca(OH)2 BO BNaxKHbIX YCNOBUAX. YBNEXKHEHHYIO CMECH ralleHOM U3BECTU
N KOHeYHOoro npoaykta B Buae nopoluka BeoasaT B abcopbep cuctembl NID 1 oxnaxapatot
BXOASILUMIA ObIMOBOW ras nyteM ucnapeHust Bnarn ns cmecn. OxnaxneHHbIN AbIMOBOW ras
NPOXOAUT B NbINeynoBUTENb, NPEUMYLLECTBEHHO B PyKaBHbIN (OUNBTP UMK SNEKTPOUNbTP,
rae nbiflb OCaXAAaeTCa 13 AbIMOBOrO rasa W peumpKynnpyeTca oGpaTHO B NPOLECe Yepes cu-
ctemy NID.

naeHbIM y3nom cuctembl NID sIBRsieTCs 3anaTeHTOBaHHbIN CMEeCUTENb/yBNaXHUTENb.
PaBHomepHOe copepkaHue Brnarv B 30ne, nonyyeHHoM u3 dunbTpa, BO3pacTaeT Ha He-
CKOMBbKO MPOLIEHTOB C NMOMOLLBIO [OMONHUTENBHOTO yBRaxHUTens. Cmecutens paBHOMEPHO
pacnpeaensieT Bo4y U U3BECTb B NOTOKE PELMPKYNUPYHOLWEro NpoaykTa nepes BrpbiCKuBa-
HUEM B AbIMOBOM ra3. YBraxHeHHble TBepAble YacTulbl NbiNv B CMECUTENE MpOAOoIDKaloT
ocTaBaTbCsl B BUJE Chinyyel nyapbl, 6e3 komkoBaHus, obecneuvsas paBHOMEpHOe pacnpe-
LeneHne yBraxXHEeHHOW nyapbl B AbIMOBOW ras ansi abcopbummn gruokenaa cepbl (330), cme-
LUMBAHNE W3BECTW, BOAbI U MPOAYKTOB PELIMPKYNSLMM NPOUCXOAUT BHE ABIMOBOrO rasa, 4Yto
obecneuvBaeT obpasoBaHVe OAHOPOAHOW CMEeCH Nepes BrnpbICKMBaHMEM 0OpaTHO B MOTOK
ZbIMOBOTO rasa.

O6wasna nnowaab cmecutens n abcopbepa cuctembl NID Ha 20 % meHbLUE, YeM Nno-
waab obblyHOro abcopbepa unm peaktopa € KUMALWUM CNoemM. 3TO No3BONAET PakTU4ecKku
OCYLLECTBUTL BECb NPOLIECC Aecyrnbdalmmu BHYTPY MNbirieynoBuUTens.

B ka4ecTBe peareHTOB MOryT ObITb MUcnonb3oBaHbl nssecte (Ca(OH)2, HeraweHas ns-
Bectb (Ca0O) wumm wenouHble wnakn. B cucteme npoucxoaut cyxoe raweHue CaO po
Ca(OH)2, koTopbI BCTynaet B peakumto ¢ SO2. MNMockonbky mMatepuan, NpowwesLuniA peLmp-
Kynsumio, Ha 95 % u BbiLLe COCTOUT K3 TBEPAbIX YacTuL, NPOLECC PELMPKYNALMN AoCTUraeT

04eHb BbICOKUX CKOPOCTEN.
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Mpw konnyecTse peumpkynaumn ot 30 ao 50 pas u Bbiwe obecrneunsaeTcs koaddu-
LIMEHT UCMOSb30BaHUSI U3BECTM BN3KMIA K CTEXOMETPUYECKOMY.

TUNUYHBIN KOHEYHBIM NPOAYKT — 6e30nacHbIN CyXOW NOPOLLOK, COCTOALUMMN U3 CMecu
neTyyen 3ombl, CynbduTa/cynbdata kanbuus, rmapokeuaa, kapboHara, xnopmaa nT. a. 3tm
NPOAYKTbI MOTYT HaWTU NMPUYMEHEHNE B KAYeCTBE NErkMx 3anorHMTenen, KOMMOHEHTOB rep-
METU3MPYIOLLErO CMOS NPU CTPOUTENLCTBE AOPOr U Np.

Mpeumyecteamm cucremsi NID asnsatoTes:

- HU3KME KanuTarioBrnoXeHus,

- HebonbLION 06BLEM TexHU4Yeckoro obcnyxkuneaHnsa Onarogaps HesHauYUTENbHOMY
YMCIY KOMMOHEHTOE;

- KOMMAaKTHOCTb KOHCTPYKLIMN peakTopa, yCTaHOBMEHHOIO MoA MbifieynoBUTENEM;

- BO3MOXXHOCTb UCNOSNb30BaHNS HU3KOAKTUBHOMO XMMWYECKOIO PeareHTa;

- BbICOKO3(hpeKkTMBHOE yaaneHue amokcmaa cepbl (330);

- CMeLleHWe BHe AbIMOBOrO rasa BoAbl, NIeTy4Yel 301bl, peareHTa;

- HeOrpaHW4YEHHOE coaepXaHne cepbl B YINe;

- Bblcokasi 3¢peKTUBHOCTb ANs XNopuaoce, avokeuaa cepbl (330) n SO3 (Bbiwe, YeM B
06bI4HOM NpoLEecce «MOKPOW» Aecynbdypusaunm);

- Bbicokas adpdbextTnsHOCTL nornoLeHnss SO — ot 90 % po 98 % Beuay CTEXMOMET-
PVYECKOWN peakLMn C U3BECTLIO HapaBHe ¢ TPaAULMOHHBIM NOMYCYXUM pachbinuTenbHbIM ab-
copbepom.

TexHonorus BHegpeHa Ha 1 npeanpuaTumn B Poccuiickon depepauun.

MNT-12. TexHonorusa aecynbdypaunmn BLIGPOCHbLIX NPOMbILWSIEHHbIX

rasoB no ClP-metoay

HoBbIn KOMOUHMPOBaHHEIN METOA HenTpanmaaumm SO2 BkNYaeT ckpybGepHyro, ney-
HYIO U PpYKaBHYIO CTyneHu — no 3ton abbpesuatype TexHonorna HaseaHa « CMP-meToa».

C opHon ctopoHbl, CINP-meToa ncnonbayeT U3BECTHbIE LMHKOBBIE NEYHble Cnocobbl
nornowwerHma SO2, ¢ apyror — cnocobHOCTb pyKaBHOro uUNbLTPAa TOHKO OYMLLATE OT MbIMK
cKonb yrogHo 6onblune pacxoabl ra3os.

B o6Lwem B1ae TEXHONOMMSA NO AaHHOMY METOAY BKITHOYAET CNEAyoWne CTagum:

- 04MCTKa BbIGPOCHBIX Fa30B OT MbIfM Ha PyKaBHOM punbTpe;

- NPOMbIBKA ra3oB B CKpyObepe pacTBOPOM OKUCH LIMHKA U CBA3BbIBAHWE CEPHUCTOrO

rasa c nonyvYeHneM Kpuctannoe CePHUCTO-KUCNOro LUHKa;,

174



UTC 22-2016

- NpoKarnka B MeyYn KpUCTanmnoB peareHTa ¢ nonyveHnem cepHuctoro rasa 100%-Hoi
KOHLEHTpauuu;

- OTOEeneHve Brnarv u3 oTXOAsLWmMX nocne ckpybbepa OumMLLEHHbIX Fa30B U BbIMYCK UX B
aTmocdepy;

- oT60p 1 obpaboTka KOHUEHTPUPOBaHHOro anokcnaa cepbl (330) (Hanpumep, Cxuxe-
HVEe UMW NoMyYeHNe SMeMEeHTapHON Cepbl).

TexHonorus UMeeT cneayoLLme npenMmyLLecTsa:

- He TpebyeTcs nepeBanky 60MbLLIOrO KONIMYECTBA PACXOAHbIX PeareHToB, Kak B Cry-
Yae MCMnonb30BaHMA N3BECTY,

- KpanHe Marnbll pacxof, OKUCU LIYHKa;

- OYeHb BbICOKas CTeneHb gecynbdypaumm (Teopetudeckm Gonee 99 %);

- BO3MOXXHOCTb MPUMEHEHUSI B KAYeCTBE TEXHOMOrMW ANA OYUCTKM XBOCTOBbIX Fa3oB
rocre cTyneHeln Knayca npv nony4eHum anemMeHTapHoMn cepsl;

- BO3MOXHOCTb NOME3HOW yTuUnM3aumm GpOCOBOW TennoTbl AnsS NOAOrpeBa rasoB U
npoKarnku peareHTa;

- XOPOLLIO CornacyeTtcs ¢ coBpeMeHHbIMU ACY-TexHOMorMsaMu.
3aknouuTenbHble NOMIOXEeHUsA U peKkoMeHaauuun

Ons paspaboTkm Hactoswero cnpasoyHmka HOT 6bina cpopmmpoBaHa TexHU4eckas
pabouyas rpynna (TPl 22) «OuncTka BbIOPOCOB BPeAHbIX (3arpsA3HSAIOLLMX) BELLECTB B aTMO-
cdpepHbIN BO3JyX NPV NPOU3BOACTBE NPOAYKLMM (TOBapOB), a Takke Npu npoBeaeHnM paboT
W OKasaHWW yCrnyr Ha KpYMHbIX NPEANPUATUSX», B COCTaB KOTOpou Bowwnv 184 npeacraBsute-
ns opranmsaumn. Cocrae TPl 22 6bin yTBEpXAeH npuka3om PoccraHaapta oT 4 maprta
2016 1. Ne 237.

MoHuTopuHr aktMBHOCTM yneHoB TP 22 BeisBUN HEOOXOAMMOCTE OMTUMM3AUMU CO-
craea TPI. lNMpukasom Poccrangapta ot 18 uonst 2016 r. N2 1045 coctas TPI 22 6bin akTy-
anuanposaH. B pabouelr rpynne ocranock 108 4neHoB, KOTOPblE WM NMPUHWMaNU aKTUBHOE
y4yactume B paspaboTke HacTosLwero cnpasoyHmka HOT.

B uenax cbopa mHdpopMaUMM O MPUMEHSIEMbIX Ha MPOMbILLNEHHBLIX NPEAnPUSATUSX
TEeXHOJOMMYECKMX npoLeccax, o6opyaoBaHuy, 06 UCTOYHMKaX 3arpsisHEHWUs! OKpyKatoLlen
cpenbl, TEXHOMOMMYECKNX, TEXHNYECKMX 1 OPraHnM3aunoHHbIX MEPOMNPUSATUSIX, HANpPaBneHHbIX
Ha CHWKEHME 3arpsi3HEHNST OKPYXKAIOLLEN Cpefbl U NOBbILLEHWE SHEProspdEeKTUBHOCTU U pe-
cypcocbepexenuns, bbina NoAroToBneHa «AHKeTa Ana NPeanpuaTvn, cogepxaiias opMbl

ans cbopa paHHblX, HeobxoguMmbIx AnNsA  paspaboTkm npoekta cnpasBoyHuka HOT».
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B kayecTBe OCHOBbI AN POpMMPOBaHMA AHKeTbl Obin ucnons3osaH MHCT 23—2014
«Haunyuwimne goctynHble TexHonorum. dopmat onncaHns TEXHOMOM .

AHkeTa Obina HanpaeneHa B agpeca 906 KpyrnHbIX POCCUNCKUX nNpegnpusTuia. Ceeae-
HWUA, NonyYeHHble B pesynbTaTe aHKeTUpOBaHWUs NpeanpusaTui, Gbinv UCnonb3oBaHbl Npu
pa3paboTke HacToswero cnpasoyHuka HAT.

WTtorn aHanusa nocTynuBLLMX OT NPEANPUATUIN aHKeT rnokasanu SBHyK HejoCcTaTou-
HOCTb MH(OpPMAaLMM O NEPCNEKTUBHDBIX TEXHONOMMAX B 06nacTn o4ncTku BbIGPOCOB BpeaHbIX
(3arpssHAWMX) BEWECTB B aTMOCHEPHBIN BO3AYX NPY NPOU3BOACTBE MPOAYKLUMK (TOBapOR),
a Take npv npoeeaeHUn paboT U OKazaHWK YCNyr Ha KPyMHbIX NPeAnpuaTrsax. JTo, B YacT-
HOCTU, MOCAYKUIO MPUYMHON MCMONBb3OBaHWUA Pe3ynbTaToOB Hay4HO-UCCREeAoBaTenbCkUX U
ANCCEPTALUMOHHBIX paboT, MHbIX UCTOYHMKOB N MHOPMaLMK, MOMYyYEHHOW B XOA4E KOHCY/b-
TauMii C SKCrnepTaMmu B COOTBETCTBYIOLWEN obrnactu. lNpun sToM cneayeT yuuTbiBaTb, YTO K
NepCrneKkTMBHbLIM TEXHOMOrMAM LenecoobpasHo OTHECTU Takke NepeAoBble TEXHONOoruw,
npuMeHsieMble 3a pybexoM, HO A0 HAaCcTOSLLEro BpEMeHM He BHeapeHHbIe B Poccuiickon de-
nepaumun. Cnepyet oTMeTUTb, YTO B HacToswee Bpemsa TPl 22 He pacnonaraeT gocraroud-
HOWM MHdOpMaLMer 0 NepcnekTUBHLIX TEXHOMNOrMAX B obnacTu BbIGPOCOB BpeAHbIX (3arpss-
HSIIOLLIMX) BELLECTB B aTMOCKEPHBLIA BO3A4YX MPW NPOU3BOACTBE NMPOAYKLMM (TOBApOB), a Tak-
e Mpu NpoBegeHnn paboT 1 OKasaHWM yCryr Ha KPynHeIX NpesnpusaTusix, 1 pabora B 3TOM

HanpasneHnn 40JKHa ObITb npojosrKeHa.
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BbIX CMPaBOYHMKOB HaMNyuLLMX LOCTYMHbIX TEXHOMOMUIAY.

9. Pacnopsokenne lMpaeuTensctea Poccuiickon depepaumm oT 19 mapta 2014 .
Ne398-p «O6 yTBEpPXAEHMM KOMMMEKca Mep, HampaBneHHbIX Ha OTKa3 OT MCMonb30BaHMs
YCTapeBLUNX N HE3DEKTUBHBIX TEXHOMOMMIA, NEPexos Ha NPUHLMMbLI HAUYYLWMX SOCTYMHbIX
TEXHOMNOMM W BHELPEHME COBPEMEHHBIX TEXHOMOMUIAY.

10. Mpwvkas MuHMUCTEpCTBa NPOMBILLNEHHOCTU M ToproBnn Poccuiickoin degepauym ot
31 mapta 2015r. Ne 665 «O6 yTBepxaeHuM MeTonmueckMx pekomeHgauuii no onpegene-
HUIO TEXHOSMOMN B KAYeCTBE Hauny4Llen AOCTYNHOW TEXHOMOTUM Y.

11. MHCT 21—2014 Hauny4ywwue aoctynHble TexHonorun. CTpykTypa nHGpOopMaumoH-
HO-TEXHNYECKOro CrpaBOYHMKA.

12. MHCT 22—2014 Hanny4ylwmne AoCTyMNHbIE TEXHONOMMU. TEPMUHBI U ONpeaeneHus.

13. MHCT 23—2014 Hawny4wmne AOCTYMHblE TEXHONOrMU. GOpMaT ONUCAHUS TEXHO-
fplely7 [V
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14. TocypapctBeHHbIn aoknan «O cocTosHUM 1 06 oxpaHe okpykarowlen cpeael Poc-
cuvickon Pepepaumn B 2014 rogy».

15. OxpaHa okpyxatowien cpegbl B Poccumn. 2014 : Crar. ¢6. / Pocctat. — M., 2014.
—78c.

16. C6opHUK AOKNafoB TpeTbel MexayHapoaHoW koHdepeHuun «Mbinerasooymcr-
ka — 2010» (28—29 ceHTabpa 2010 ., Mockea, 'K «U3amannoso») : 000 «MHTEXOKO». —
M., 2010. — 157 c.

17. C60pHVK foknaaos veTeepTon MexxayHapoaHol koHdepeHLummn «Mbinerasooumnct-
ka — 2011» (27-28 ceHTs6pa 2011 r., Mockea, 'K «M3maiinosoy) : 000 «<MHTEXSKO». —
M., 2011. — 128 c.

18. CBopHuk poknagoe nsTor MexayHapoaHow koHdepeHuun «lbinerasooumcrka —
2012» (25-26 cenTsbps 2012 r., Mockea, K «M3amannosos) : OO0 «MHTEX3KO». — M.,
2012. — 133c.

19. COopHuk poknagos wecTtori MexayHapogHol koHdepeHumn «[blnerasooumcr-
ka — 2013» (24-25 centabps 2013 r., Mocksa, 'K «U3amannosoy») : 000 «MHTEXOKO». —
M., 2013. — 138 c.

20. C6opHuKk poknafoB ceabmon MexayHaponHoh koHdepeHumn «lbinerasoouncr-
ka — 2014» (23-24 ceHtabps 2014 r., Mocksa, K «Mamannosoy») : 000 «MHTEXOKO». —
M., 2014. — 102 c.

21. CBopHuk BocbMon MexayHaponHon koHdepeHummn «lbinerazoouncrka — 2015»
(29-30 ceHTsbpsa 2015 r., Mocksa, K «Mamarinoso») : OO0 «MHTEX3KO». — M., 2015. —
80c.

22. bopaeckuii b. B., Ckobenes [. O., BeHuukosa B. P., Bopaeckas T. B. Haunyuiime
LOCTYMNHbIe TeXHonmorMn. AcnexTbl npakTuyeckoro npumeHenus — M. : Uaa-so Koopa.-uHd.
ueHTpa copercteus npeanpuatusm CHIM B Bonpocax 6e30nacHOCTM XUM. MPOAYKLMK,
2013. —218c.

23. Koctbineea H. B. AHan13 meToaonornyeckux NoaxonoB K knaccudpukaumm TexHo-
reHHbIX 06BEKTOB, OKa3bIBAIOLLMX HETATUBHOE BO3AENCTBME Ha OKPYXXaKOLLYyIO Cpeay C Lienbio
onpefeneHnsa  nNpocTblX, MOHATHbIX, KONMUYECTBEHHbIX, 3(MEEKTUBHbLIX KpuTepues /
H. B. Koctbinesa. — MNepmb : YpanHUWU «3Skonorusay», 2012. — 115 ¢.

24. Nleeuto B. ., Pewwupos U. K., Tkauerko B. M. v ap. ObimoBble 3nekTpodunb-
Tpbl / nog obw,. pea. B. U. lNleeutoBa. — M. : QHeprusi, 1980. — 447 c.

25. Nesawoe C. . cucrembl 3awmTsl BO3ayLLHOM cpegbl : Yueb. nocobue. — KypraH :

Map-Bo KypraHckoro roc. yH-Ta, 2003. — 122 c.
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26. Pogunoros A. W., KnywuH B. H., TopoyewHukos H. C. TexHuka 3alwmTbl OKpy»Kato-
Ler cpegbl ;. YuebHuk ans sysos. — M. : Xumus, 1989. — 512 c.

27. Ckobenes [. A., bopaeckuin 6.B, Yeueratora O. 0. Hannyywme goctynHbie Tex-
Honormn. YyebHoe nocobne. — M. : ACMC, 2015. — 176 c.

28. CoBpeMeHHble NPUPOAOOXPAaHHbIE TEXHONOMMU B 3NeKTposHepreTuke: NHdopma-
umoHHbIn c6ophuk/ B. B. AGpamos 1 ap.; nog obwewn pea. B. A. Mytunosa. — M. : Uspa-
Tenbckun aom MOW, 2007. — 388 c. : un.

29. Yekanos J1. B. luccepTaums Ha couckaHue y4yeHoW CTENEHN JOKTOpa TEXHUYECKNX
HayK. «HayuHble OCHOBbI CO3[@aHUS 3MNEKTPOrasoouMCcTHOro 060pya0BaHUSA HOBOMO MOKOe-
Husa». — Cemubparoeo, 2007. — 297 c.

30. Convention on Long-Range Transboundary Air Pollution. Guidance document on
control techniques for emissions of sulphur, NOx, VOCs, dust (including PM 10, PM 2.5 and
black carbon) from stationary sources. Informal document No. 2. Provisional Agenda ltem 5.
Draft guidance documents to the revised 1999 Protocol to Abate Acidification, Eutrophication
and Ground-level Ozone. Working Group on Strategies and Review, Fiftieth session, 10-14
September 2012, P. 268.

31. Decisions 2012/119/EU of 10 February 2012 laying down rules concerning guid-
ance on the collection of data and on the drawing up of BAT reference documents and on
their quality assurance referred to in Directive 2010/75/EU of the European Parliament and of
the Council on industrial emissions

32. Directive 2010/75/EU of the European Parliament and of the Council of
24 November 2010 on industrial emissions (integrated pollution prevention and control). Offi-
cial Journal of the European Union. 17 gekabps 2010 r. — P. 103.

33. Commission Implementing Decision (EU) 2016/902 of 30 May 2016 establishing
best available techniques (BAT) conclusions, under Directive 2010/75/EU of the European
Parliament and of the Council, for common waste water and waste gas treat-
ment/management systems in the chemical sector (notified under document C(2016) 3127)
(Text with EEA relevance).

34. European Commission. Reference Document on Best Available Techniques in
Common Waste Water and Waste Gas Treatment / Management Systems in the Chemical
Sector. Final draft. July 2016. — P. 667.

35. European Commission. Best Available Techniques (BAT) Reference Document for
the Manufacture of Glass. 2013. — P. 485.

36. European Commission. Reference Document on Best Available Techniques for
Large Combustion Plants. 2013. — P. 884.
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37. European Commission. Reference Document on Best Available Techniques on
Surface Treatment using Organic Solvents. 2007. — P. 722.

38. European Commission. Reference Document on the General Principles of Monitor-
ing. 2013. — P. 155.

39. European Commission. Reference Document on Best Available Techniques in the
Cement, Lime and Magnesium Oxide Manufacturing Industries. 2010. — P. 495.

40. European Commission. Reference Document on Economics and Cross-Media Ef-
fects. 2006. — P. 175.

41. European Commission. Reference Document on Best Available Techniques on
Emissions from Storage. 2006. — P. 460.

42. European Commission. Reference Document on Best Available Techniques for the
Tanning of Hides and Skins. 2013. — P. 295.

43. European Commission. Reference Document on Best Available Techniques for In-
tensive Rearing of Poultry and Pigs. 2013. — P. 854.

44, European Commission. Reference Document on Best Available Techniques for the
Manufacture of Large Volume Inorganic Chemicals — Ammonia, Acids and Fertilizers.
2007. — P. 446.

45. European Commission. Reference Document on Best Available Techniques in the
Large Volume Organic Chemical Industry. 2014. — P. 782.

46. European Commission. Reference Document on Best Available Techniques for the
Manufacture of Large Volume Inorganic Chemicals — Solids and Others industry. 2007. —
P.711.

47. European Commission. Reference Document on Best Available Techniques in the
Smitheries and Foundries Industry. 2005. — P. 399.

48. European Commission. Reference Document on Best Available Techniques for
Mineral Oil and Gas Refineries. 2015. — P. 754.

49. European Commission. Reference Document on Best Available Techniques for the
Waste Treatments Industries. 2006. — P. 626/

50. European Commission. Reference Document on Best Available Techniques for the
Surface Treatment of Metals and Plastics. 2006. — P. 582.

51. European Commission. Reference Document on Best Available Techniques in the
Ferrous Metals Processing Industry. 2001. — P. 538.

52. European Commission. Reference Document on Best Available Techniques in the
Production of Polymers. 2007. — P. 314.
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53. European Commission. Reference Document on Best Available Techniques for the
Manufacture of Organic Fine Chemicals. 2006. — P. 456.

54. European Commission. Reference Document on Best Available Techniques Spe-
ciality Inorganic Chemicals. 2007. — P. 348.

55. European Commission. Reference Document on Best Available Techniques in the
Non Ferrous Metals Industries. 2014. — P. 1242.

56. European Commission. Best Available Techniques. Reference Document on the
Production of Iron and Steel. 2013. — P. 627.

57. European Commission. Reference Document on Best Available Techniques in the
Ceramic Manufacturing Industry. 2007. — P. 260.

58. European Commission. Reference Document on Best Available Techniques in the
Food, Drink and Milk Industries. 2006. — P. 682.

59. European Commission. Reference Document on the Best Available Techniques for
Waste Incineration. 2006. — 638.

60. European Commission. Reference Document on Best Available Techniques in the
Slaughterhouses and Animal By-products Industries. 2005. — P. 469.

61. European Commission. Reference Document on Best Available Techniques in the
Chlor-Alkali Manufacturing industry. 2014. — P. 344.

62. European Commission. Best Available Techniques Reference Document for the
Production of Pulp, Paper and Board. 2015. — P. 900.

63. European Commission. Reference Document on Best Available Techniques for the
Textiles Industry. 2003. — P. 626.
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MpunoxeHue A

(cnpaBo4Hoe)

MepeyeHb HaLMOHANbLHLIX CTAaHAAPTOB CEpUU
«Pecypcoc6epexeHue»

FOCT 30166-—95 PecypcoctepexeHrne. OCHOBHbIE NONOXEHUS

FOCT 30167—95 Pecypcocbepexerue. MNopanok yCTaHOBMNEHWS nokasatenen B A0-
KyMEHTaLmMW Ha NpoayKLuto

FOCT 30772—2001 PecypcocbepexeHue. ObpalleHve ¢ oTxogamn. TepMuHbl ©
onpeneneHus

FOCT 30775—2001 Pecypcoctepexerve. ObpaiyeHve ¢ otxoaamu. Knaccudvika-
LS, nAEHTUMMKALMA 1 kogupoeaHue oTxofoB. OCHOBHLIE MONOXEHNUS

FOCT P 51768—2001 Pecypcocbepexenme. ObpalyeHre ¢ otxogamn. OnpegeneHue
PTYTU B PTYTLCOAEPXALLMX OTXOA4aX NponaeoacTea U notpebnenns. OCHOBHbIE MOMOXEHUS

FOCT P 51769—2001 PecypcocbepexeHue. ObpalleHre ¢ oTxogamu. [JokyMeHTUpo-
BaHME W peryrmpoBaHvne AEeATEnbHOCTU Mo obpalleHuio ¢ OTXOA4amu MPOU3BOACTBA U MO-
TpebneHunsi. OCHOBHbLIE MOMNOXEHNA

FOCT P 52104—2003 PecypcocbepexeHne. TepMUHbI U onpeaeneHns

FOCT P 52105—2003 PecypcocbepexeHune. ObpawyeHne ¢ otxogamn. Knaccmuduka-
LMSA 1 METOABI MepepaboTku pTyTECOAEPXKaLLMX OTXOL0B

FOCT P 52106—2003 PecypcocbepexeHne. ObLwme nonoxeHns

FOCT P 52107—2003 Pecypcocbepexerne. Knaccudukaums n onpegeneHne noka-
3arenen

FOCT P 52108—2003 Pecypcocbepexerune. ObpawieHne ¢ otxopamu. OCHOBHbIE
MOJIOXKEHUS

FOCT P 53691—2009 Pecypcocbepexenne. ObpalieHne ¢ otxogamu. lNMacnopt oT-
xoaa |-V knacca onacHoct. OcHoBHble TpeboBaHUs

FOCT P 53692—2009 Pecypcocbepexerne. ObpalleHue ¢ oTxoaamun. 3Tanbl TEXHO-
TIOMMYECKOrO LKA OTXOA0B

FOCT P 53719—2009 (EN 14182:2002) PecypcocbepexeHune. Ynakoska. TepMuHel
onpeneneHns

FOCT P 53740—2009 (EN 13428:2004) Pecypcocbepexerne. Ynakoska. Cneyvans-

Hble TpGGOBaHVIH K MUHUMM3aUnK, COCTaBy, N3roTOBNEHUIO YNakoBKA
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FOCT P 53741—2009 (EH 13431:2004) PecypcocbepexeHne. Ynakoska. Tpebosa-
HWA K oTpaboTaBLueln ynakoske Ans ee nepepaboTku B KAYECTBE BTOPUYHBIX SHEPreTUHECKNX
pecypcos

FOCT P 53742—2009 (EH 13430:2004) PecypcocbepexeHne. Ynakoeka. Tpebosa-
HWA K oTpaboTaBLlen ynakoeke Ana ee NepepaboTkv B KAYECTBE BTOPUYHBIX MaTepuanbHbIX
pecypcos.

FOCT P 53744—2009 (EH 13427:2004) PecypcocbepexeHve. Ynakoska. Tpebosa-
HMS K MPYMEHEHUIO EBPONENCKNX CTaHAapTOB B 06nacTu yNakoBKU M YMaKOBOYHbIX OTXOZ,0B.

FOCT P 53754—2009 (EH 13440:2003) PecypcocbepexeHue. Ynakoeka. MNokasarenu
W MEeTofbl pacyeTa pe3ynbTaTUBHOCTM NepepaboTku OTpaboTaBLUEN YNaKOBKW B KayecTBe
BTOPUYHBIX MaTepurarsHbIX PpeCcypcoB

FOCT P 53756—2009 (EH 13437:2003) Pecypcocbepexerue. Ynakoska. Kputepum
BbIGOpa METof0B U NMpoLeccoB nepepaboTkn oTpaboTaBlue YNakoBKU B KayecTBe BTOPUY-
HbIX MaTepuarnbHbIX PECYPCOB C y4eTOM MaTtepuarnbHbIX NOTOKOB

FOCT P 53759—2009 (EH 13429:2004) Pecypcocbepexerue. Ynakoska. MosTopHoe
UCMosb30BaHNe

FOCT P 53791—2010 PecypcocbepexeHue. CTaguMm XM3HEHHOro LMKNa W3penui
NPOV3BOLCTBEHHO-TEXHNYECKOro HasHaueHusl. ObLume nonoxeHns

FOCT P 54095—2010 PecypcocbepexeHue. TpebosaHus k skobe3onacHoun yTunumasa-
UM oTpaboTaBLUMX LWNH

FOCT P 54096—2010 PecypcocbepexeHue. ObpaweHne ¢ otxogamn. Baanmocssisb
TpeboBaHnii PepepanbHOro KnaccUUKaLMOHHOTO katanora oTxofoB M O6Lepoccuinckoro
knaccudwvkaTopa npoayKuum

FOCT P 54097—2010 PecypcocGepexeHne. Haunydwme AoCTyrnHble TEXHOMOrvu.
MeTtoaonorusa naeHTudukaumm

FOCT P 54098—2010 PecypcocbepexeHve. BTopuuHble matepuarnbHble pecypcbl.
TepmuHbl 1 onpegeneHvs (BBepeH Ha Tepputopun Poccuickon deaepaummn BMECTO
FOCT 25916—83 «Pecypcbl maTtepuanbHble BTOPUYHBLIE. TEPMUHBI 1 ONpeaeneHns»)

FOCT P 54193—2010 PecypcocbepexeHue. lNMpousBoactBo aHeprun. PykoBoacTBO
NO MPUMEHEHUIO HaUMYYLLIMX AOCTYMHBIX TEXHOMOMUA ANsl NOBLILLEHUST SHEPTroddhEKTUBHO-
CTV Npm BbIpaboTKe TEMMOBOW 3HEPrUN

FOCT P 54194—2010 Pecypcocbepexenue. [Mpoussoacteo uemeHTa. Havnydwwue
AOCTYrMHbIE TEXHOMOMMM NMOBbILLEHUS 3HEPTrO3PHDEKTUBHOCTU

FOCT P 54195—2010 Pecypcocbepexenue. lNpombiluneHHoe npounseogcTeo. Pyko-

BOACTBO MO OnpefeneHuto nokasarenei (MIHAUKaTopoB) 3HeProadEKTUBHOCTM
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FOCT P 54196—2010 Pecypcoc6epexenune. MpoMbilLneHHoe Mpou3BOACTBO. Pyko-
BOACTBO MO NASHTNMMKaLMM acnekToB aHeproaeKTUBHOCTI

FOCT P 54197—2010 PecypcocbepexkeHue. NpombilneHHoe npousBoacteo. Pyko-
BOACTBO MO NNaHWPOBaHUIO NoKa3aTenen (MHANKaTopoB) 3HeproaddeKTMBHOCTM

FOCT P 54198—2010 PecypcocGepexeHue. MpoMbilLneHHoe npon3soacTeo. Pyko-
BOACTBO MO MPUMEHEHMIO HAUNYyYLWIWUX JOCTYMHbIX TEXHOMOMMA ANS MOBbILLEHUS 3Heproad-
PEKTUBHOCTU

FOCT P 54199—2010 PecypcocbepexxeHue. MponsBoacTBo 3Heprum. PykoBOACTBO
Mo NPYMEHEHUIO HaUMYYLLMX AOCTYNHBLIX TEXHOMOMMA ANS NOBbLIWEHUS SHEProdddeKTUBHO-
CTW NpM BbIpaboTKe SNEKTPUHECKON SHEPTN

FOCT P 54200—2010 Pecypcocbepexerue. Mpon3BoacTBo 3Heprun. PykoBoacTBo
Mo NPUMEHEHUIO HAUMYYLLMX AOCTYMHBLIX TEXHONOMMA ANS NOBLILEHUS SHEProdhheKTUBHO-
CTV NPU CKUTaHUN Pa3NNYHbIX BULOB TONMMB.

FOCT P 54201—2010 PecypcocbepexeHue. [ponsBoacTBO COPTOBOTO W TapHOro
cTekna. HavnyJlimne focTynHble TEXHONOMN NOBbILLEHUS 9HeProadPeKTUBHOCTMN

FOCT P 54202—2010 PecypcocbepexeHne. asoobpasHble Tonnmmea. Hawnydwwue
LOCTYMNHbIE TEXHONOMUW CKUraHUs

FOCT P 54203—2010 PecypcocbepexeHne. KameHHble u Oypble yrnu. Haunyuwwue
AOCTYMHbIE TEXHOMNOMMM NPEAOTBPALLEHNSA BbIOpOCoB, 06pasyembix B MpoLEcce pasrpysku,
XpaHeHus 1 TPaHCNopTMPOBaHUA

FOCT P 54204 —2010 PecypcocbepexeHune. KamerHble 1 Bypble yrnv. Havnydwme
LOCTYMNHbIE TEXHOMOMUN CKUraHWS

FOCT P 54205—2010 PecypcocbepexeHue. ObpalleHve ¢ orxogamu. Havnyuwve
JOCTYMHbIE TEXHONOMW NOBbILLEHNA 3HEPTro3EKTUBHOCTU NPU CKUFaHU

FOCT P 54206—2010 Pecypcocbepexenue. [Npoussoactso ussectn. Hawvnyuwwve
OOCTYMHbIE TEXHOMOMM NOBbILLEHUSA 3HEPTrO3PHEKTUBHOCTM

FOCT P 54207—2010 Pecypcocbepexenve. KoxeBeHHast  MPOMbIWNEHHOCTb.
HavnyJwme aocTynHble TEXHOMNOMMU NCNONb30BaHUS 3HEPrOPECYPCOB

FOCT P 54258—2010 PecypcocbepexeHue. ObpalyeHne c oTxoAamn U NpousBoa-
CTBO 3Heprun. CTaHaapTHbIA METOJ OMNpeAernieHnsl KayecTBa TOrMBa, MONyYeHHOro 13 OT-
XOAO0B, Ha OCHOBE VCNbITaHWs 06beauHEHHON BbIGOPKM 06pa3sLioB (Ha ocHoee ASTM D5 115)

FOCT P 54259—2010 PecypcocbepexeHue. ObpalieHve ¢ otxogamu. CtaHaapTHoe
PYKOBOACTBO MO COKPALLEHUIO KONMMYECTBA OTXOAOB, BOCCTAHOBIEHWUIO PECYPCOB U UCMOSb-
30BAHUIO  YTUMU3MPOBaHHBIX MONMUMEPHbIX MatepuanoB W NpPoOAyKToB (HA OcCHOBe
ASTM D 7209)
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FOCT P 54260—2010 PecypcocbepexeHune. ObpalleHne ¢ otxogamu. CtaHgapTHoe
PYKOBOACTBO MO WCMOMb30BAHAKD TOMMMBA, MOMNYYEHHOrO W3 OTXOAOB LUMH (HA OCHOBE
ASTM D 6700)

FOCT P 54261—2010 Pecypcocbepexermne. ObpalleHne ¢ 0Txof4aMu 1 npovssoa-
cTBO 3Heprun. CTaHAapTHbBIN METOA OnpeAeneHns BbICLLIEN TENNOTBOPHOM CNOCOBHOCTM ©
3051bHOCTM 0TX0A0B MaTtepmanos (Ha ocHoBe ASTM D 5468)

FOCT P 54262—2010 Pecypcocbepexerne. ObpalleHne ¢ 0TxoA4aMu U Npou3Boa-
cTBO 3Heprun. CTaHAapTHLIM METOA OnpeAerneHns TePMUYECKUX XapakTepUCTUK Makpoob-
pas3uoB TONMBA, NOMy4YEeHHOro 13 OTX0A0B (Ha ocHoee ASTM E 955)

FOCT P 54529—2011 (EH 13193:2000) PecypcocbepexeHue. Ynakoska B OKpyXaro-
wew cpege. TepMUHbI U onpeaeneHnst

FOCT P 54530—2011 (EH 13432:2000) PecypcocbepexeHune. Ynakoeka. Tpebosa-
HUS, KPUTEPMU U CXEMA YTUNM3ALMM YNaKoBKN NOCPEACTBOM KOMMOCTUpOBaHUA 1 Guonoru-
4YeCKOro pasnoXeHns

FOCT P 54532—2011 (EH 12940:2004) PecypcocbepexeHue. ObpalleHue c OTxo-
aamu. Knaccudpukaums 1 MEHEKMEHT OTXOA0B NPou3BoAcTBa obysu

FOCT P 54533—2011 (MCO 15270:2008) PecypcocbepekeHue. OBpalleHme ¢ oTxo-
famu. PykosogsLume NpuHUMNbI U METOABI YTUMU3aLMU NONMMEPHbBIX OTXOL,0B

FOCT P 54534—2011 Pecypcocbepexenme. Ocagkn CTOUHbIX BOA. TpebosaHusa npu
UCMONb30BaHUN ANS PEKYNbTUBALMM HapYLUEHHbBIX 3eéMenb

FOCT P 54535—2011 Pecypcocbepexenme. Ocagkn CTouHbIX Bog. TpebosaHusa npu
pasmeLLEeHUN U UCTIONb30BaHUM Ha NOAMIoHaXx

FOCT P 55086—2012 Pecypcocbepexerne. ObpaweHne ¢ otxogamn. basosbie no-
KasaTtenu ans obecnedeHms akonormveckon 6e3o0nacHOCTV NpY NUKBMAALIMN OTXOL0B

FOCT P 55087—2012 Pecypcocbepexerne. ObpawleHune ¢ otxogamu. TpebosaHus K
KOHTPOMI0 TPaHCTPaHWYHOIO NEPEMELLEHNA OTXOA0B, NpeAHasHaYEeHHbIX ANA onepauun no
yTunusaumu

FOCT P 55088—2012 Pecypcocbepexerune. Obpawenne ¢ orxogamu. [puHumnbl
pauvoHanbHoro obpalleHnsi C OTXoAamMu

FOCT P 55089—2012 Pecypcocbepexerune. ObpalweHne ¢ otxogamu. [puHUmnbI
TPaHCrpaHUYHOIO NePEMELLIEHNS OMACHbIX OTXOA08B

FOCT P 55090—2012 Pecypcocbepexernne. ObpaweHne ¢ otxogamu. PekomeHpa-
LW MO yTUnm3aumm otxogos bymarum

FOCT P 55091—2012 Pecypcocbepexenne. Obpawenne ¢ otxogamu. PekomeHpa-

L No yTnnnsaumm 1 noBTOPHOMY UCMONb30BaHUIO yNakoBKU ANA HANUTKOB
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FOCT P 55092—2012 Pecypcoctepexenune. ObpalyeHne c otxogamu. TpeboBaHus K
KOHTPOSMIO ONAacHbIX OTXOA0B NMPU UX 3KCNopTe

FOCT P 55093—2012 Pecypcocbepexenne. ObpalieHue ¢ otxogamu. TpebosaHua k
oBMmeHy nHpopMaUmen npu aBapmax Ha OnacHbIXx 06bekTax, CnocoBHbIX HAHECTU TpaHcrpa-
HWYHBIN ywepb

FOCT P 55094—2012 Pecypcocbepexenne. ObpalieHne ¢ otxogamu. [NpuHUMMbI
KnaccudmKaumm M XapakTepUCTUKN ONacHbIX OTXOAOB, MOANEXaLUX TPaHCTPaHUYHOMY ne-
peMeLLeHNIo

FOCT P 55095—2012 Pecypcocbepexerune. ObpalyeHmne ¢ otxogamu. MpuHUMNbI B
OTHOLLEHWWN COKPaLLEHWA TPaHCTPaHUYHOrO NepeMELLIEHUS1 ONacHbIX OTXOA0B

FOCT P 55096—2012 PecypcocbepexeHne. Haunydwme [OCTYMNHbIE TEXHOMOMMN.
O6paboTka 0TXOA0B B LIENSX NONyYeHNs BTOPUYHBIX MatepuarnbHbIX pecypcoB

FOCT P 55097—2012 PecypcocbepexeHne. Havnydwme [OCTyMNHbIE TEXHOMOMUM.
O6paboTka OTXOAOB B LieNsX NOMy4eHNs BTOPUYHBIX SHEPreTUYECKUX PECYPCOB

FOCT P 55098—2012 PecypcocbepexeHue. HavmnyJwine poctynHble TexHonormm o6-
paLleHWs C OTXO4aMW B M3BECTKOBOW MPOMBILLINIEHHOCTU. AcnekTbl 3dpdeKTUBHOIO NpUMeHe-
HUS

FOCT P 55099—2012 PecypcocbepexeHne. Havnyuwme foctynHble TexHonorum ob-
paLleHns C 0TX0A4aMM B LIEMEHTHOM MPOMBILLNEHHOCTU. AcnekTbl 3EKTUBHOIO NpuMeHe-
HKSA

FOCT P 55100—2012 PecypcocbepexeHne. Havnyuwme [ocTynHble TeXHONormm ob-
palleHnsi ¢ OTXoA4aMu B ropHoAoGbIBaloLEer NPOMbILWNEHHOCTU. AcnekTbl 3¢hdeKTUBHOro
npUMeHeHns

FOCT P 55101—2012 Pecypcocbepexenme. Obpallenme ¢ otxogamun. PykoeoacTso
no 6esonacHoMy c6opy, XpaHEHUIO N TPAHCNOPTUPOBAHUIO raribBAHUYECKMX SN1EMEHTOB

FOCT P 55102—2012 Pecypcocbepexenme. ObpalleHme ¢ otxoaamu. PykoBoacTBo
no 6esonacHomy cOopy, XpaHeHWIo, TPaHCNOPTMPOBaHMIO N pa3bopke oTpaboTasLuero anek-
TPOTEXHNYECKOTO M 3MEKTPOHHOro OB6OpPYAOBAHUSA, 3@ MCKMIOYEHWEM PTYTbCOAEpPKaLumxX
yCTpowcTB 1 npubopos

FOCT P 55103—2012 PecypcocbepexeHnne. dhdeKTUBHOE ynpaBneHne pecypcamu.
OCHOBHbIE MONOXeHNsI

FOCT P 53827—2013 PecypcocbepexeHme. Haunyywme AoCTyrHble TEXHOMOrW.
PykoBOACTBO MO 3KONOrMYECKU OPUEHTUPOBAHHOMY YNPAaBMEHUIO OTXO4aMN

FOCT 53828—2013 Pecypcocbepexenne. Hannyuwmve aoctynHele TexHonorun. Jvk-

BMAAUMS OTpaboTaBLUNX CBMHLIOBO-KUCNOTHBIX GaTapen
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FOCT P 53829—2013 PecypcocbepexeHne. Haunydwne AOCTYnHblE TEXHOMOMMW.
JIKBMAAUMS OTXOA0B, COAEPXKALLMX CTONKNE OpPraHNYEecKMe 3arpsisHUTenm

FOCT P 53830—2013 PecypcocbepexeHne. Haunydwme AOCTYyMHble TEXHOMOMMM.
Nepapxmyeckuin nopsaok obpalleHnsi ¢ OTX0AaMu

FOCT P 53831—2013 Pecypcocbepexerne. Haunydwme AOCTYMNHble TEXHOMOrMM.
MeToabl TEpMUYECKOn 06palboTKn OTXOL0B

FOCT P 53832—2013 PecypcocbepexeHne. Haunydwme AOCTyrNHbIE TEXHOMOMMW.
Jkonoruyeckn GesonacHas NMKBUAaUMs oTpaboTaHHbIX Macen

FOCT P 53833—2013 Pecypcocbepexerune. TpeboBaHWsA K AOKYMEHTUPOBAHMIO MpW
nponsBoAcTBe Npoaykumu. MNonutrka paumoHanbHOro NCNonb30BaHNS U 3KOHOMWUM MaTepu-
anos

FOCT P 53834—2013 Pecypcocbepexerune. TpeboBaHMsA Kk AOKYMEHTUPOBAHMIO Mpu
NPOV3BOACTBE NPOAYKLMM. DKOSOrMHecKas NonmnT1ka NpesnpusTus

FOCT P 53835—2013 PecypcocbepexeHne. Haunydwme [oOCTyrnHble TEXHOMOMMM.
KoHTporb kayecTBa 0TX0f0B, MOCTYNatoLLMX Ha MyCopoCKUraTerbHble 3aBoabl

FOCT P 53836—2013 PecypcocbepexeHne. Haunydwme AOCTyrHbIE TEXHOMOMW.
O0paboTka OTXOASLMX ra3oB NPU CKUraHWM OTXOH0B

FOCT P 53838—2013 Pecypcocbepexerne. Obpawenne ¢ otxogamu. TpeboeaHna k
©e3onacHOMy XpaHeHMo CNCaHHbIX N3Lenuii nepes yTunmsaumen

FOCT P 56222—2014 Pecypcocbepexerne. ObpalueHne c orxopamu. TepMUHbI K
onpegeneHus B obnactn matepuvaros

FOCT P 56223—2014 Pecypcocbepexenme. CuctemMa MeHemKMEHTa marepuano-
adpdpekTnBHOCTU. TpeboBaHNS U PYKOBOACTBO NO NPUMEHEHUIO

FOCT P 56224—2014 PecypcocbepexeHue. ObpalleHne ¢ otxoaamn. TepMUHbI K
ornpefeneHnsi, OTHOCALLMECS K MEHEIKMEHTY

FOCT P 56225—2014 PecypcocbepexeHnue. ObpalleHue c otxogamn. Pacyet aHep-
roadPeKTMBHOCTN MyCOPOCKUraTenbHbIX 3aBO40B

FOCT P 56226—2014 Pecypcocbepexenne. Ocankm cTouHblx Bog. Metoabl otbopa n

noaroToBku Npob
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MpunoxeHune b

(cnpaBo4Hoe)

MepeyeHb HaLUOHANbHbIX CTaHOapTOB cepun

«OHeprocoepexeHme»

FOCT P 51379—99 3HeprocbepexeHne. JHepreTmYeckuii NacrnopT NPOMbILLIIEHHOMO
noTpebuTens TONNUBHO-3HEPrETUHECKUX PECYPCOB

FOCT P 51380—99 OHeprocbepexeHue. MeToabl NOATBEPKAEHNA COOTBETCTBUA MO-
KasaTenew SHepreTMYeckon 3EKTUBHOCTM 3HEpronoTpebnsamLLen NPoayKUMN UX HopMa-
TUBHBIM 3HaYEHUAM

FOCT P 51387—99 3Heprocbepexenve. HopMmaTtuBHo-MeToaMYeckoe obecneveHne

FOCT P 51388—99 3HeprocGepekenne. UHdopmmuposaHue notpebuteneii o6 aHep-
roatHeKTUBHOCTN U3genuii GbITOBOTO M KOMMYHAIBHOTO Ha3HAYeHNs

FOCT P 51341—99 3HeprocbepexeHne. JHepreTuyeckas addekTnBHoCcTb. CocTas
rokasartenen

FOCT P 51749—2001 O3HeprocbepexeHue. IHepronoTpebnatowee obopyaoBaHue

06LLEeNPOMBILLNEHHOTO NMPUMEHEHUS
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MpunoxeHue B

(obs3aTenbHoOe)

OHeproahPpeKTMBHOCTL

B.1 Kpatkaa xapaktepuctuka cdepbl AeATEeNIbHOCTU C TOUYKU 3peHus
pecypco- u aHepronotpebneHus

Cnpasounnk HOT coaepxut onucaHusi NpUMEHseMbIX B HacTosiLee sBpemsa B Poccuid-
ckon defepaumn yHUBepcanbHbIX MOAXOL0B U METOAOB, NMPUMEHUMBIX NPU OYNCTKE BbIOPO-
COB BpefHbIX (3arpsAsHSIOLLMX) BELLECTB Ha NPeanpusiTUsix, OTHOCALUMXCS K oBnactaM npu-
meHenns HAT, onpeaeneHHbIM pacnopsbkeHneM lNpasutensctea PO o1 24.12.2014 Ne2674-
p.

U3 3Tnx noaxonaoB v METOAOB BblAeNeHbl PeLleHNs, NPU3HaHHbIe HaunyywmnMmm [o-
CTYNHbIMW TEXHONOTMAMU AN MPUOPUTETHLIX obrnacten npumeHeHua HAT, skmouas, no
BO3MOXHOCTW, COOTBETCTBYIOLLUME NapaMeTPbl SKONOrMUYECKOW pe3ynbTaTUBHOCTU, Pecypco-

N 3HeproathPEKTUBHOCTH, a TaKKe 3KOHOMUYECKNE NOKa3aTenu.

B.2 OCHOBHbIe TEXHOJIOrM4YeCKue Nnpouecchl, CBA3aHHbIe C

UCnoJib3oBaHNeM 3Heprum

K OCHOBHbIM TEXHOMOrMYECKMM npoLeccam, CBA3aHHbIM C UCTMONL30BaHNEM 3HEPTUN,
OTHOCATCS TEXHOMNMOrMYECKNX MPOLIECCOB, UCMOMb3YeMbIX B HACTOSLLEe BPEMS ANS OUNCTKA
BbIGPOCOB BpeAHbIX (3arps3HSIOLLMX) BELLECTB B aTMOCPEPHbIN BO3AYX MPU NPOU3BOACTBE
NpoaYyKUMN (TOBapOB), BbINOMHEHUM paboT M OKasaHWM YCIyr B MPUOPUTETHBLIX oBnacTsx

npumeHenns HAT.
B.3 YpoBHU noTpebneHus

B cBs3u ¢ Gonblumm pasHooGpasneM NpMMeHsEMBbIX Ha MPOMBbILLMEHHLIX MPEANPUATU-
AX TeXHOMOMMYECKNX MPOLECCoB, 0GOPYAOBaHUS, a Takke UHDOPMaLMK 06 UCTOYHMKAX 3a-
FPABHEHUST OKPYXAKOLLEN CPebl, TEXHOMOMMYECKMX, TEXHUYECKUX U OPraHn3aUmoHHbIX Mepo-

MPVATUSAX, HANPaBMNEeHHbLIX Ha CHKEHWE 3arpsisBHeHMs] OKpyXXatoLlwei cpenbl, ypoBHU NoTped-
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NeHna MaTtepuarnbHbIX 1 3HepreTU4eCcKux pecypcoB npeacraeneHbl B BeCbMa LUMPOKUX npe-

Jaenax.

B.4 Haunyuwume [OCTYNHbIe TEXHONOMMK, HanpaBreHHbIe Ha

noBbllWEeHNe 3HeproaPeKTUBHOCTU M ONTMMU3ALIUIO U COKpalLeHue

pecypconoTpebneHus

Homep cTpykTypHOro ane-

Homep MeHTa cnpasoyHuka HAT, Kpatkoe onucanue HAT
HaumeHoBaHue HOT

1 Pasgen 4. HOT 2-1. BHegpe- | AanHaa HAOT peanusyetcs npy onTuMmusaumn n
HWE 1 NOCTOSIHHAsA NOAAEPXK- | MOAEPHU3ALUN TEXHONOMMYECKNX NMPOLIECCOB
Ka NpMHUMNoB 3Heprocbepe- | NOCPeACTBOM CnefoBaHNUs NMOMOXEHUAM
XeHus u pecypcocbepexe- HauMoHanbHbIX CTaHAAPTOB Cepun
HWUs nNpu obpalyeHnm ¢ obpa- | «PecypcocbepexeHne» n «3HeprocbepexeHney,
syrowmmuncs soibpocamm npueeaeHHbIX B [pynoxenun 1.

BPEA4HbIX (3arpA3HAOLLMX) Moaxoa NoANEXUT NPUMEHEHWIO Ha AENCTBYIOLLMX,
BELLECTB MOAEPHN3NPYEMbIX U HOBbIX OObEKTax.

2 Paspen 4. HOT 2-2. HAT BknovaeT, B 3aBUCMMOCTM OT KOHKPETHbIX
CokpalleHue YCMOBWUIA, CNeAyIoLLME NOAXOAbI:
aHepronoTpebneHus npm a) pekynepauusa 1 coxpaHeHue Tenna
obpalleHun ¢ 3K30TEPMMUYECKON peaKLN MOCPELCTBOM
obpasyrommmncs BbIpabOoTKN Napa HU3KOro AaBneHNs U BbIpaboTKn
Bbibpocamu BpeaHbIX 3HEPrMn NOCPELCTBOM OCYLLECTBMNEHNS
(3arpsAsHAOLWMX) BELLeCcTB TEPMOAMHEMNYECKNX LMKIOB,

0) NpMMeHeHne YCTPOMCTB NNaBHOro nycka u
YaCTOTHO-PEryIMpyemMoro npueoaa asuratenei
HaCOCHbIX 1 BO34YXOAYBHbLIX arperaTos.
Moaxonbl nognexar NPMMEHEHUIO Ha
MOAEPHU3NPYEMBIX U HOBbIX OObEKTaX.

3 Pasgen 4. HAT 2-3. HAT BkntoyaeT NpUHATME Nporpammbl

Cokpalyenue
SHepronoTpebneHms npu

OYMCTKE BbIGPOCOB BPEAHbIX

opraHv3aumn ynpaBneHus SHepronoTpedrieHnem
Ha NPeanpPUATUX, KIFOYEBLIMU NMO3NLMSMU KOTOPOI

ABMAOTCA:
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(3arpsasHaAOWmMX) BELLECTB

a) popMUpoBaHNE CUCTEMbI, NO3BOMSIIOLLEN
oTcnexxuBaTb 3HepronotpebneHne n 3arparbl;

6) npoBeaeHWe TEXHONMOMMYECKOTO U
SHEpreTMYecKoro ayauTa npeanpusaTuim;

B) MOAEpHU3aLMsA U peMOHT 060pyaoBaHUS,
CUCTEM U SMEMEHTOB yNpaBneHus N5 NoBblWeHWs
3HeproadeKTMBHOCTH;

r) npoeeaeHue oby4yeHns Ny, 3aHATbIX OCHOBaMMU
opraHusauum sHepronotTpebneHns.

Moaxoabl noanexar NPUMEHEHMIO Ha
LOENCTBYIOLLMX, MOAEPHU3UPYEMbIX 1 HOBbLIX

obbeKTax.

Pazpen 4. HOT 2-4.
CokpalleHne obpasoBaHus
BbIBpPOCOB BpeHbIX

(3arpsisHsOLWMX) BELecTs

HAT BknroyaeT, B 3aBUCMMOCTM OT KOHKPETHBIX
YCMOBUIA, CneayioLme Noaxoabl Y X CoveTaHue:
a) MOBTOPHOE UCTIONb30BaHWE B TEXHONMOrMYECKOM
npoLiecce BCroMoraTenbHbIX BELLECTB U
Marepunanos (Hanpumep, UHEPTHBIX rasos,
pacTBOpUTENEN, KaTanuaaTopoe, copbeHToB
nAPp.);

©) 06paboTky (4acTn) oTXOAALLMX ra3oB Ha MECTe
ux 06pasoBaHns C LIenbo YNyULLIEHUS UX Ka4ecTBa,
MOBbILLIAIOLLErO BO3MOXKHOCTb MX PELIMPKYNALMM U
MOBTOPHOrO MCNOMb30BaHNS N0 MECTY
aKcnnyaraumw,

B) ncronb3oeaHne 6onee YMCTbIX Unu gaxe
OTNMYAIOLLMXCA BUAOB CbipbS U MaTepUaros;

r) ucnonb3oBaHue 60nee YNCTbIX MU UHbIX
3KOMOMMYHBIX BUAOB TOMNNUBA.

Moaxoabl nognexar NPUMEHEHUIO Ha
OENCTBYIOLLMX, MOAEPHU3NPYEMbIX U HOBbIX

obbekTax.

Paspen 4. HAOT 2-5.
MakcrmanbHO BO3MOXHOE
M3BIeYeHne N3 OTXOASALNX

rasoB 3arpAasHaoLWwmx

HAT BkntovaeT, B 3aBUCUMOCTN OT KOHKPETHbIX
YCIOBUWIA, Crieayowmne noaxoabl:
a) MakCManbHOE U3BNeYeHne N3 oTXoZALLmMX

rasoB cojepXxaLllymnxca B HMX BeLecTB,
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BELLECTB 1 1X nocnegytowee

ncnonb3oBaHmne

npeacTaensaowmx cobon NoTepm Chipbs UNN
NpoAyKUMW, NOMyTHbIE NPOAYKTbI CKUraHWA
TOMNNMBA M NPOAYKTbI ra3004UCTKN;

6) noaroToBKa K yTUnu3awmm ¢ fOCTKEHUEM
MakCUMMarbHbIX MOTPEOUTENBCKNX CBOUCTB
BELLECTB, BblAENEHHbIX N3 OTXOASLIMX ra3os B
NpoLECCe OUUCTKM.

Moaxoabl noanexar NPUMEHEHMIO Ha
JLENCTBYIOLLNX, MOAEPHN3NPYEMBIX N HOBbIX

obbekTax.

6 Paspen 4. HOT 2-6.
Mcnonb3oBaHne cuctem
aBToOMaTnYeCcKoro
yrnpaBneHns pacxoLom
peareHToB M9 04YUCTKM
BbIBPOCOB 3arpsA3HAOLLNX

(BpeaHbIX) BeLLecTs

HAOT 3aknioyaetca B UCMONb30BAHWM  CUCTEM
aBTOMaru4eckoro ynpasneHus pacxonom
peareHToB ANA O4YUCTKU BbIOPOCOB 3arpsA3HsIOLLUX
(BpeaHbiX)  BewecTB, obecneunBaloMX KX
[o3vpoBaHMe B KOMWYEeCTBax, MWHUManbHO
LOCTaTOYHbIX ans OCyLECTBINEHUA
TEXHOMOTUYECKUX MPOLIECCOB € YYETOM Harpesa
cpea v ypoeHs pH.

HOT npepycmatpuBaeT  vCnonb3oBaHWe, B
3aBMCUMMOCTU oT KOHKPETHbIX yCroBui,
aBTOMAaTU3MPOBaHHOrO KOMMIEKCa HEenpepbIBHOro
JencTBuS, cocrosiiero u3 oTAenbHbIX
(PYHKLUMOHANbHbBIX Y310B, O00beAWHEHHBIX €AUHON
CMUCTEMOM ynpasreHnst u NpobonoaroToBKU.
Moaxoabi noanexar NPVYMEHEHNIO Ha

MOAepPHN3NpyeMbIX N HOBbIX obbekTax.

7 Paspgen 4. HAT 2-7.
Wcnonb3osaHue
KOMMNEKCHOro noaxoaa npu
ofpaLleHUn C OTXoALLMMN

rasamu

HAT sakntouyaetcsa B UCNONbL30BaHUN
KOMIMNEKCHOro noaxoaa npuv obpaweHum ¢
OTXOASILLIMMM rasamu, BKnovatoLero B cebs
NoAXoAbI, SBMNAIOLUMECH YaCTbO TEXHOMOMMYECKMX
NPOLECCOB, U NOAXOAbIl, HAaNpaBneHHbIE Ha
06paboTky oTxoasALmMX rasoB. KomnnekcHbIn
NoAX0A K 06paLLEHNIO C OTXOASLLMMUN rasamm 1 K
nx 0bpaboTke OCHOBBLIBAETCS HA MHBEHTapusaunm

N KOPPEKTUPOBKE CTaLMOHaPHBIX UCTOYHUKOB U
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BbIGPOCOB BPeAHbIX (3arpAsHAIOLLMX) BELLECTB B
aTMOoCMEpPHbI BO3AYX, MPWU 3TOM NepBooyYepesHoe
BHMMaHVe yAenaeTca NoAXoaMm,
VHTErpmMpoBaHHbIM B TEXHONOMMYECKME NPOLECChI
n obopyaoBaHme.

Moaxoabl nognexar NPUMEHEHNIO Ha

MOZEPHU3MPYEMBIX U HOBbIX OGbEKTaX.

8 Pasgen 4. HOT 2-8. C6op

OTXOAALUMX ra30B

HAT 3akntoyaeTca B N30NALUUMN UCTOYHUKOB
BbIBpoCcoB M B 06paboTke BbIBPOCOB B TEX
Criyyasix, Koraa 3To BO3MOXHO, B LIensx
obneryeHns MCnonb3oBaHNA yaansaemMbix
COEANHEHWIN B KA4eCTBE BTOPUYHBIX PECYPCOB U
cokpalLleH1s BbIGpocoB B aTMocdepy.

Moaxoabl noanexar NPUMEHEHUIo Ha
MOZEPHN3NPYEMBIX U HOBbIX OOLEKTax.
MprMeHMMOCTb MOXET BbITb OrpaHuYeHa
acnekTamu, CBA3aHHbIMU ¢ yA06CTBOM
1CNONb30BaHUA (BOCTYNOM K 060pyA0BaHUIO),
GesonacHocTblo (NpegoTepalleHeM obpasoBaHna
KOHLIEHTPaLWI, CIMLLKOM 6nmn3knx K HKHEeMY
npenerny B3pbiIBAEMOCTUN) U CAHUTaPHO-
rMrmeHndYeckMmMmn TpebosaHUAMU (B TEX Cryyasx,
Koraa TpebyeTca JOCTyn NuUL, 3aHAMaIoLMXCA
obpaLLeH1eM C SMUCCHUAMK, B U3ONMPOBaHHbINA

MCTOYHWK BbIOPOCOB).

B.5 3koHOMMYeCKue acnekTbl peanu3sauun HAOT, HanpaBneHHble HA

noBbllWeHne 3HeproadpPeKTUBHOCTU U ONTUMU3ALIUIO U COKpalleHue

pecypconoTpetneHus

OGO0LLeHHbIN anropuUTM acrekToB OLieHKM OXMAaeMON SKOHOMMWYECKOW Lienecoot-

pasHocTh npumeHeHns HOT B oTpacny NpoMbILLNEHHOCTX PaccMOTPEH B pasaene 3 cnpa-

BoyHuka HAOT.
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B.6 MNepcneKkTuBHbIE TEXHONOMNMKU, HanpaBreHHble Ha NOBbILLEeHne
3HeproachpeKTUBHOCTU N ONTUMU3ALIUIO U COKpaLLleHue

pecypconoTpe6neHus

B pasgene 6 npMBOAWUTCH ONUCaHWE NEPCMNEKTUBHBIX TEXHOMNOMMN, NPUMEHSEMbIX AN
OUMCTKM BbIBPOCOB BpeAHbIX (3arpsi3HAIOLLMX) BELECTB B aTMOCKEPHBIA BO3LYX WU HaxXOAs-
LWMXCA Ha CTaguM Hay4yHO-UCCIEeAOBaTENbCKUX, OMbITHO-KOHCTPYKTOPCKMX paboT, OnbITHO-
NMPOMBILLIIEHHOrO BHEAPEHWS, a Takke 3apybeskHbIX TEXHOMOMMI, HE NONYYMBLUMX B HACTOS-
LLlee BpeMs LUMPOKOro BHEAPEHUs: Ha TeppuTopumn Poccuiickon degepauum, B TOM Yncne oc-

HOBaHHbIX HA METOAAX MOBbILLEHNS 3HEPro3PEKTUBHOCTU.
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Mpunoxexnue I
(o6sa3aTenbHoe)

MepeyeHb HOT, no3BonslOWMUX COKPATUTL
3MUCCUU B OKpPYXKarowyo cpeqy,
notpebneHue Cbipbs, BOAbI, 3HEPrumn

U CHU3UTb o6pa303a|-me oTXxoooB

Homep HOT

HaumeHosanne HOT

Haunyuywwme

AOCTyNHbIe TeXHONOrMn, oTHoCALMeCa Ko Bcen obnactun npuMeHeHna HacTtos-

wiero cnpasoyvHuka HAOT

HAOT opraHusaumoHHO-ynNpaBrieH4YeCcKoro xapakrepa

1-1 BHeapeHue 1 noctosiHHas noaaepXka NpUHLUMNOB 3KONOMMYeCKOro MeHemX-
MeHTa

1-2 [MoBbiWweHWe KBanudmKaumm nepcoHana

1-3 CHmKeHne BEpOATHOCTU Ype3BbIHaNHBIX CUTYaLMA

14 CoBEpLUEHCTBOBaAHME CUCTEM OYUCTKM BbIOPOCOB BPEAHbIX (3arps3HsOLLMX)
BELLECTB

2 HAT B oBnacTu aHeprocbepexeHus n pecypcocbepexeHns

2-1 BHeapeHne 1 NOCTOSHHaA MoAAepXKa MPUHLMMOB 3SHEProcOepexeHns u
pecypcocbepexeHns npu obpaweHmm ¢ obpasyowmmncs  BbiGpocamm
BPEeAHbIX (3arpAsHAOLLMX) BELLEeCTB

2-2 CokpalleHne 3sHepronoTpebneHns npu obpaweHun ¢ obpasyroLmnMncs
BbIBpocamu BpefHbIX (3arps3HSAOLLNX) BELLECTB

2-3 CokpalleHne aHepronoTpebrneHns npyv  OYMCTKe BbIBPOCOB  BpeaHbixX
(3arpssHsAoLLMX) BELLECTB

2-4 CokpalleHve o6pa3oBaHNs BbIOPOCOB BpeaHbIX (3arpasHAOLLMX) BELLECTB

2-5 MakcumanbHO BO3MOXHOE M3BIEYEHVNE N3 OTXOLSLUMX ra3oB 3arpsi3HSIFOLLMX
BELLECTB U UX NOCneayoLee UCNonbL30BaHne

26 Wcnonb3oBaHne cuctem aBTOMaTUYeCcKoro ynpasrieHUsl PacXof0M peareHToB
ANA 04MCTKN BbIGPOCOB 3arpsa3HAOLLMX (BPEAHbIX) BELLECTB

2-7 Wcnonb3oBaHne KOMMNEKCHOro noaxopa npu obpalleHun ¢ oTXoAALMMU

rasamm
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Homep HOT HaumenoBanme HOT
2-8 C6op oTxofawmx rasos
3 HOT npon3BOACTBEHHOrO 3KOMOMMYECKOrO KOHTPONS
3-1 AnnapaTHbIi y4eT KONMYeCcTBa BbIGPOCOB MapKePHbIX BELLECTB
3-2 Paspabotka W BHeApeHWe Ha nNpPeanpuaTuM nporpaMmbl M METOAMK
N3MepeHni
3-3 PaspaboTka 1 BHeapeHVWe Ha NPeAnpuUSTUM NporpamMMbl OBHapyXeHWa 1
yCTpaHeHns yTeyek B 060pyA0BaHNM
3-4 KoHTponb gucdyaHbix BbIOPOCOB NETYYMX OPraHUYeCcKUX CO8LMHEHMN
4 HAOT npepoTepalleHns HeraTMBHOrO BO3AENCTBUS 0B6paboTkM OTXOASLUMX ra-
30B Ha OKpYXaroLLyto cpeay
4-1 Ucnonb3oBaHne akenbHoro CKWraHus TOMbKO MO COOBpaKeHnsm
©e30MacHOCTM MU NPU HELITaTHBIX YCIOBUAX 3KCMTyaTaumm
4-2 CHWXeHMe ypOBHSI HEraTMBHOTO BO3AEWCTBUA Ha OKPYXaroLylo cpepy npuv
hakenbHOM CXUraHum
4-3 MpepoTBpalleHe nnu, rae 3TO HeOCYLLECTBUMO, CoKpalleHne Anddy3HbIX
BbI6pocoB B aTMocdepy NETyUnx OpraHn4ecknx CoeaNHEHWIA
4-4 Ucnone3oBaHne asnemeHToB 06OpYyAOBaHUSi C BbICOKMMW TpeboBaHUAMU K
HaAeXHOCTH
4-5 O6ecneyeHre NpeayCMOTPEHHOrO AaBreHUsl Ha MPOKaaku BO dnaHueBbix
COEANHEHNAX
5 HAOT npepoTepaLleHns n cokpalleHms obpasoBaHns 3anaxos
5-1 PaspaboTka, BHeapeHue U perynspHas akTyanusauvs nnaHa yyYeta u
KOHTpOns 3anaxoB u 60pbbbl ¢ HUMM Kak 4acTu CUCTEMbI 3KOJOTUYECKOrO
MeHeKMeHTa
5-2 CokpalyeHue obpasoBanust 3anaxos npu cbope n obpaboTke CTOYHBLIX BOA U
0CafkoB CTOYHbIX BOJ,
6 HAT npepoTBpalyeHns unm CokpalLeHUs LLyMOBOrO BO3AENCTBUS
6-1 PaspaboTtka 1 BHeapeHue nnaHa yyetra U KOHTpons LwwymoobpasoBaHus u
60pbObI C HAM KakK YacTu CUCTEMbI S3KONOMMYECKOro MEHEIKMEHTA
6-2 Hapnexawee pasmewieHve obopynoBaHus u 3gaHnn
6-3 Hapnexallee ocyLecTBNeHne 3KCrnyaTaLmoHHbIX MEPONPUATUIA
6-4 Wcnonb3oBaHne manolymMHoro obopyaosaHms
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Homep HOT

HaumeHosanne HOT

6-5

COKpaLLtEHVIe 1 npepoTepalleHne LuyM006paaoeaH|/|$| npn MUCNOnbL3oBaHUM

obopyaoBaHus

6-6

Wcnonb3oBaHne MeponpuUsTUA MO NPesoTBPaLLEHUI0 pacnpoCTpaHeH!s Wwyma

(wymonornoLieHne)

Haunydlume JoCTynHbIE TEXHOMOMM, HanpaBlieHHbIE Ha O4MCTKY BbIGPOCOB B arMocdep-

HbI BO34YX OT OCHOBHbIX BPeAHbIX (3arpsA3HsoLLMX) BELLECTB B MPUOPUTETHBLIX 0BnacTsx

npumeHeHna HOT

B-1

CokpalleHne 1 npepoTepalleHne obpasosaHnst BbIOpPOCOB B aTMOCHhEpPHbIA

BO3AyX TBEPAbIX YaCTUL, (Nbinn), B3BELLUEHHbIX BELLECTB

B-2

CokpaleHne n npenoTepalleHne obpa3oBaHns BbIOPOCOB B aTMOC(EPHbIN

BO3[YX CEepbl N €€ COeANHEHNI

B-3

CokpalleHue 1 npepoTepalleHne obpa3oBaHusi BbIBPOCOB B aTtMOCHEPHbINA

BO3/YX a30Ta 1 ero CoOeguUHeHn

CokpalleHne 1 npegoTepalleHne obpasosanns BbiBpocos B aTMOCHEPHbIN

BO3A4YX NIETYUYMX OPraHNYECKUX COeAUHEHUI
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Mpunoxexue [

(obs3aTenbHoOe)

OCHOBHbIe 1 OONONHUTENbHbIE BUAbI AEATENIbHOCTU C Y4eTOM
obnacrten npumeHenusa HAT, a Takke AeACTBYIOWMUX B
Poccuitckon ®enepauumn kogos OKB3I[

B Hacroswmn cnpasoyHvk HOT BkMtOYeHb! BMAbI S3KOHOMWYECKON AEATEnbHOCTU (B
cootBeTcTBuM ¢ OK 029-2014 (KOEC Pea. 2)), Bknto4eHHbIE B pasaenst:

- B — pobkiua noneaHbIx MCKONaeMbiX;

- C — obpabaTbiBatoLme NponsBoLCTBa;

- D — obecneyeHne aNeKTPUYECKON BHEPr1en, rasoM 1 NapoM; KOHAMLMOHMPOBaHNE

BO3ayXa.
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