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MpeaucnoBue

Llenu, OCHOBHbIE MPUHLMMNBI U OCHOBHON NOPSAOK NpoBeAeHMs1 paboT N0 MEXrocyaapCTBEHHOM CTaH-
Aaprusayum ycraHosneHbl FOCT 1.0—92 «MexxrocygapcTBeHHas cucteMa craHgaprusayumn. OCHOBHbIE NO-
noxeHusa» n NOCT 1.2—2009 «MexrocyaapctBeHHas cucrema craHgaprtusauuu. CtaHgaprel Mexrocyaap-
CTBEHHble, MpaBurna U pekoMeHAauuu NO MEXTOCyAapCTBEHHOW craHaapTtusauuu. Mpaeuna pa3paboTkum,
NPUHATUA, NPUMEHEHUS, OOHOBINEHUSA N OTMEHBIY

CBeneHua o ctaHaapre

1 NOAINOTOBJIEH deaepanbHbiM rocygapCTBEHHbIM YHUTAPHLIM NpeanpuatuemM «Bcepoccninckuii Ha-
YUYHO-UCCrEA0BaTeNbCKUIA UHCTUTYT CTaHAapTU3auun Marepuarnos U TexHonoruiny» (Pryr «BHUAN CMT») Ha
OCHOBE COOCTBEHHOIO ayTEHTUYHOIO NEPEBOAa Ha PYCCKUM A3bIK CTAHAAPTA, YKA3aHHOrO B NMyHKTE 4

2 BHECEH ®epnepanbHbiM areHTCTBOM N0 TEXHMYECKOMY perynuposaHuio n metponoruu (Poccranaapr)

3 NMPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTU3auumn, METponorun u ceptudukauum (npo-
TOKON OT 27 oKkTA6psa 2015 1. Ne 81-1)

3a npuHATUE NPOroNoCoBarnu:

KpaTKoe HauMeHoBaHue CTpaHbl KO,U, CTpaHbl No COKpau.|eHHoe HauMeHoBaHWe HaluoHarbHOro opraHa
no MK (MCO 3166) 004—97 MK (UCO 3166) 004—97 no craHaapTusauum

Benapycb BY loccrangapt Pecnybnukn benapych

KasaxcTaH KZ loccranpapt Pecnybnukn KasaxcraH

Kuprususa KG KblprelactaHgapt

Poccus RU Pocctanpapt

TapxuknctaH TJ TapxukcTaHaapT

4 [Mpukasom deaeparnbHOro areHTCTea Mo TEXHMYECKOMY PEryriupoBaHuio U MeTposorumn ot 17 mapra
2016 r. Ne 174-ct mexrocyaapcTeeHHbi ctaHgapt FOCT 33587—2015 BeeaeH B AencTBUE B KavyecCTBe Ha-
LunoHanbHoro ctaHaapra Poccuiickon ®eaepauum ¢ 1 anpensa 2017 r.

5 Hacroswuii ctaHgapt uaeHTuded craHaapty ASTM D 5919—96 (Reapproved 2011) Standard Prac-
tice for Determination of Adsorptive Capacity of Activated Carbon by a Micro-Isotherm Technique for Adsor-
bates at ppb Concentrations (CtangapTtHaa npakTuka ans onpeaeneHua aacopbUUOHHON CnOCOBHOCTU ak-
TUBUPOBAHHOIO YINA MyTEM MOCTPOEHUSA U30TEPMbl aACOPOLIMM NPU ManbIX KOHLEHTPaLMSX aacopbupyembix
BELLIECTB).

CraHgapt paspabortaH komuteToM ASTM D28 «AKTMBUPOBAHHLIN Yronb», U HENOCPEACTBEHHYIO OTBET-
CTBEHHOCTb 3a paspaboTky meToga HeceT nogkomutet D28.02 «OueHka xuakoii dasbl».

MepeBoa ¢ aHrnUIiCKOro Asblka (en).

HaumeHoBaHWe HacTosILEero cTaHaapTa MU3MEHEeHO OTHOCUTENbHO HaUMEHOBaHUS YKa3aHHOTo CTaHaap-
Ta aAnst npuseaeHus B cooteetrcteue ¢ FOCT 1.5—2001 (noapasaen 3.6).

OdpuumnansHblie akzemnnaApbl craHgapra ASTM, Ha OCHOBE KOTOPOro NOArOTOBIIEH HACTOALLMIA MEXTOCY-
[apCTBEHHbBIN cTaHAapT, u ctaHaaptoB ASTM, Ha KOTOpble AaHbl CCbINKKU, MMetoTe B PeaepansHOM UHAOP-
MauUMOHHOM POHAE TEXHUYECKUX PErNaMEHTOB U CTaHAapTOB.

CBefleHNsi 0 COOTBETCTBUM MEXTOCYAapCTBEHHbIX CTAHAAPTOB CCbINOYHbIM CTaHAapTaM npuBefeHbl B
AONOMHUTENBHOM MpUnoxeHun JA.

CTeneHb COOTBETCTBMA — naeHTudHas (IDT)

6 BBEAEH BINEPBbIE

UHpopmayusa 06 usmeHeHUsxX K HacmoswemMmy cmaH0apmy nybnukyemcs 8 exeao00HOM UHopmauu-
OHHOM yKa3amene «HauyuoHanbHble cmaH0apmbl», @ MEeKem U3MEeHeHUl U ronpasoK — 8 eXeMEeCAYHOM
UHGhOpMaUUOHHOM yKaszamene «HauuoHanbHble cmaHO0apmbi». B criydyae nepecmompa (3ameHbl) unu om-
MeHbl Hacmosweeo cmaHdapma coomeememeyrouwee yeedomneHue bydem orybruKo8aHoO 8 eXEeMEeCA4YHOM
UHGOpMaLUOHHOM yKasamerne «HauyuoHanbHble cmaH0apmel». Coomeememesyrowas UHgopmayus, yeedom-
NIeHUe U meKCMbl pasmelaromes maKkxe 8 UHhopMayuoHHOU cucmeme obuie2o rnosib30eaHuUss — Ha ou-
YuanbHom calime ®edeparnbHO20 azeHmemea rno MexHUYEeCKoOMy peaynuposaHulo U Memponoauu e cemu
UHmepHem

© CraHgapTtuHcopm, 2016

B Poccurickon ®enepaummn HaCTOAWMIA CTAHAAPT HE MOXET ObITb MONMHOCTLIO UNU YACTUYHO BOCNPOMU3-
BEJleH, TUPAXUPOBAH M PACNPOCTPAHEH B Ka4yeCcTBe oduumansHOro n3aanusa 6es paspelueHus degepansHoro
areHTCTBa N0 TEXHUYECKOMY PerynmpoBaHuio U METPONOruK
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M E X T T OGCY.AAPGCTUBETHTHUB H C TAHAAPT

YroJib AKTUBUPOBAHHbBIV

CTaHOapTHbIA MeTOoA onpeaerieHnst aacopoLUMOHHON CNOCOGHOCTU NPU MaribiX KOHLEHTPaLMUAX
agcopoupyembix BelwecTB

Activated carbon. Standard method for determination of adsorptive capacity for adsorbates at trace concentrations

Hara BBegeHnsa — 2017—04—01

1 ObnacTb NpUMeHeHus

1.1 Hacroawmi craHaapT ycTaHaBnMBaeT MeTOA OLEeHKU CNOCOGHOCTU aKTUBUPOBAHHOIO YINs aacop-
OupoBaTb KOMNOHEHTbI, COAEPKALUNECH B BOAE U CTOYHLIX BOAAX B HU3KUX KOHLEHTpALMSAX, NyTEM MOCTPOe-
HUS n3oTepmbl agcopbunn. MeToa NPUMEHSAIOT 4NS XapakTePUCTUKM aacopOUMOHHBLIX CBOMCTB HEOTpaboTaH-
HbIX U BOCCTAHOBINEHHbIX aKTUBMPOBAHHbLIX YIMeii.

1.2 HacTtosAwmin MeToa Mcnonb3ylotT B cpegax C CoagepkaHuem agcopompyemMoro BeLecTBa Ha YPOBHE
ManbIX 3Ha4EeHUN MUNAUIPAMMOB Ha NUTP UM MUKPOTPaMMOB Ha AUTP.

1.3 Hacroawmit Metog MoxeT ObITb UCMONbL3OBAH ANA onpeaeneHus aacopbuMOoHHON CNOCOBHOCTU ak-
TUBUPOBAHHLIX YINEN U KOHCTAHT ypaBHEHUA aacopOuumn dpenHanuxa, npu yenoeum nNpoBeAeHUst npoueayp
B CTPOrOM COOTBETCTBUM C TPEOOBAHUSIMU JAHHOTO CTaHAapTa.

1.4 B HacTodwemM cTaHgapTe Bce eauHuubl u3amepeHusa npusedeHbl B cucteme CW. Hukakue gpyrue
eVHULBI U3MEPEHUI B HACTOSILLMI CTAHAAPT HE BKITHOYEHbI.

1.5 B HacTofiLleM CTaHAapTe He NpegycMOTPEHO PacCMOTPEHME BCEX BOMPOCOB obecneveHus 6es-
OMAaCHOCTHU, CBA3AHHbLIX C €ro Mcnonb3oBaHuem. Monb3oBaTenb CTaHAapTa HECET OTBETCTBEHHOCTb 3a obe-
cneyvyeHme COOTBETCTBYIOLLMX Mep 6e30MacHOCTH U OXPaHbl 340POBLA U ONPeensieT LuenecoobpasHoCTb Npu-
MEHEHUs 3aKOHOAATENMbHbIX OrPaHNYEHUI Nepes ero UCNosb30BaHNEM.

2 HopmatuBHbI€ CCbINIKU

[N npUMEHEHUs HaCTOALLIETO CTaHAapTa HEOBX0AMMbI CNEAYIOLLME CChINOYHbIE AOKYMEHTbI. [nsa Heaa-
TUPOBAHHbIX CCbINOK NPUMEHSIIOT NMOCMNEAHEE U3AAHUE CChINOYHOIO J0KYMEHTA (BKMIOYas BCE Ero U3MEHEHUS).

2.1 Ctangaptbl ASTMY

ASTM D 1129 Terminology Relating to Water (TepmuHonorus, 0THOCALLAACA K BOAE)

ASTM D 1193 Specification for Reagent Water (Cneundukaunsi nabopatopHoi BOAbI)

ASTM D 3370 Practices for Sampling Water from Closed Conduits (Mpaktukun ot6opa npo® Boabl U3
3aKpbITbIX BOJOBOAOB)

ASTM D 2652 Terminology Relating to Activated Carbon (TepmuHONOrns, OTHOCALLAACA K aKTUBMPO-
BaHHOMY YITIIO)

ASTM D 2867 Test Methods for Moisture in Activated Carbon (MeToabl onpeaeneHusa Bnaru B akTuBu-
POBaHHOM YrTIE)

1) YTouHUTL ccbinkn Ha cTaHaapTel ASTM MoXHO Ha caitte ASTM: www.astm.org unu B cnyx6e noaaepxXkn Knu-
eHToB ASTM: service@astm.org. B uHdopmaumoHHoM ToMe exerogHoro cbopHuka ctaHgaptoB (Annual Book of ASTM
Standards) cnepyeT obpallaTbCs k CBOAKE CTaHAAPTOB exXerofHoro cbopHuka cTaHAapToB Ha CTpaHuLe caiiTta.

M3paHue ocpuuymanbHoe
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3 TepmuHbI U onpepeneHus

3.1 OnpepeneHun

3.1.1 OnpeaeneHnsi TEPMMHOB, OTHOCALLMXCA K aKTUBUPOBAHHLIM YINISIM U UCNOMNb30BaHHbLIX B HACTOS-
wem crangapre, npuseaeHs no ASTM D 2652.

3.1.2 OnpeaeneHns TEPMUHOB, KacaloLUXca BOAbI U UCMONb30BaHHbIX B HACTOALLEM CTaHAapTe, npu-
BeaeHbl o ASTM D 1129.

4 CywHocTb MeToaa

4.1 CyLHOCTb METOAA 3aKNYaeTca B onpeaeneHum aacopbunoHHON CNOCOGHOCTU aKTMBMPOBAHHOTO
YIMa NyTeM NoMeLUEeHUst ero B eMKOCTb, 3anofHAEMYIO NPaKTUYECKU AOBEPXY BOAHbLIM PaCcTBOPOM, coaepa-
Wwmm agcopbrpyembie BELLECTBA, M ONPEAENEeHUN KONMYecTBa aacopbnpyemblix BELECTB, YAaneHHbIX U3 pac-
TBOpA. [0 pesynsrataMm UCNbITAHUA BLIMUCTIAIOT aACOPOLMOHHYIO aKTUBHOCTL, CTPOSAT M30TEPMY aacopbuuu u
rpacpuyeckum cnocobomM onpeaensitoT KOHCTaHTLI ypaBHeHNUs dpeiHanuxa K u 1/n.

4.1.1 Maccy HaBeCku aKkTUBMPOBAHHOIO YINA, UCMONbL3YEMYIO ANA UCNbITAHWUA, Noabupalor Takum 06-
pa3om, YToObl AOCTUYb MPUEMITEMbIX OCTATOYHbIX KOHLIEHTPaUMin agcopoupyemblx BewwecTs B pacteope. Mpu
npaBWbHO NOA0OPaHHbLIX HABECKAX aKTMBMPOBAHHOIO YIMsA U3 PacTBOpa AOSMKHO yaanaTbesa He bonee 90 %,
HO He meHee 10 % aacopbupyemMbix BELLECTB.

4.1.2 Ecnu macca HaBeCKM aKTUBUPOBAHHOTO YIMs, YA0BNETBOPAIOLWAA YKa3aHHbIM YCNOBUSAM, OKaXeT-
csl MeHee 1 Mr, 06beM BOAHOMO pacTBopa MOXHO YBENUUUTB, Hanpumep, Ao 1000 cm3.

5 HasHauyeHue U npuMeHeHue

5.1 Hacrosiuii MeToa No3BonsieT onpeaenuTb PABHOBECHYIO aaCopOLMOHHYI0 CNOCOOGHOCTL aKTUBUPO-
BAHHOTO YrIs N0 OTHOLUEHMIO K aacopOupyemMbiM BELLIECTBAM, CoAaepXalmumca B Boge. KOHCTaHTbI ypaBHEHUA
dpeiiHanuxa K u 1/n, BiMUCNAEMbIe, UCXOAS U3 AAHHbIX, NOSTY4E€HHbIX HACTOALWMUM METOAOM, MOTYT GbiTb UC-
Nonb30BaHbl AN OLEHKU TpeGyemMoro KonMYecTsa akTMBMPOBAHHOIO YISt U NEPUOAUYHOCTU €0 3aMeHbl Npu
OYUCTKE BOJ, COAEpXKALLMX APYrUe KOHLEHTpaLUMKM aacopoupyeMbix BELLECTB.

6 OrpaHunueHus

6.1 Boaa He fomkHa cogepXkatb HepacTBOPUMbIX MPUMECEN.

6.2 NccnepoBanusa nokasanu, YTo NPUCYTCTBUE B BOAE NPUPOAHBLIX OPraHUYECKMX BELLECTB, TAKUX Kak
rYMUHOBBIE KUCIOTbI, MOXET OKa3blBaTb 3HAYUTENbLHOE BIIUSIHME HA CNOCOBHOCTDL Yrnen agcopbupoBars Apy-
rme Beulecraa. Pe3yanaTb|, nony4vyeHHbl€ Ana BoAbl, CTeneHb YNCTOThI KOTOpOl7I OTNnn4yHa OT CTeneHn YUCTOThbI
BOAbI AnA aHanu3a, Moryr ObITb He NPUMEHUMbI ANnA ApYrux BOAHbIX CACTEM.

6.3 Ha pesynbrarbl, Nony4YaeMble HACTOSLLMM METOAOM ANsi NOCTPOEHUS U30TEPMbI aacopbuun, BNus-
10T UOHHAA cuna, pH U Temneparypa BoAbl, a TaKke NPUCYTCTBME U pa3sBUTME B BOJE MUKPOOPraHU3MOB.

7 Annapatypa

7.1 MNepemelLmBaloLLiee yCTPOWMCTBO, NPUCNOCOONEHHOE AN YCTAHOBKWM B HEM M30TEPMUYECKUX CKINs-
HOK U NEepeMeLLMBAHUA UX COAEPXXUMOTO A0 NOTyYEHUs1 OfHOPOAHONM B3BECU NOPOLLKA aKTUBMPOBAHHOIO YITIs
B BOAE MyTEeM BCTPSAXMBAHWUSA UMW NEPEeBOpaYMBaAHUSA STUX CKISIHOK, CoBepLuaioLwee 25 ABMKEHUN B MUHYTY.

7.2 N3amenbuutenb, CnocobHbIM n3MmenbyaTb Marepuan Tak, 4todbl 90 % Marepuana npoxoauno yepes
cuto 325 meLl (45 MKM).

7.3 N3oTepMuyecKue CKISAHKN — CKISIHKU U3 AHTAapHOro (TEMHOr0) CTEeKra C y3KUM ropfioM U KpbiLLKamu,
repMeTu4HO 3aKpbiBaOWMMK CKNAHKM Bnarogapa nonuteTpadTopaTUneHoBbIM (TENOHOBbLIM) BKNAAbILLAM,
BMECTMMOCTbIO 250, 500 1 1000 cM3, KOTOpPbIE MOXHO MOMELUATh B LEHTpUdyry, BPALLAIOLLYIOCH CO CKOPO-
CTbio 2000 06/MUH.

7.4 TuTaloLmii pesepByap ANs pacTBopa — KOHTeHep BMECTUMOCTbIO 10 AM3 U3 HepxaBeloLLeii cTa-
nu 316 ¢ nnasaioLwen KPbILLKOW, 0ONMULIOBAHHON TE(PMOHOM, CHABKEHHbIN LIAPOBLIM KIIAnaHOM U3 HEPXKABEIO-
weu cranu 316 Ana perynupoBKu NOTOKa NPy 3anofiHEHUU U30TEPMUYECKOM CKIAHKM (7.3).

7.5 Bechbl C npegenom gonyckaemou norpewsHoctu + 0,1 mr.
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7.6 CywunbHbIii LIKaAg ¢ NPUHYAUTENBHOM LMPKYNsUMen Bo3ayxa, CNoCOoOHbIN nogaepxuBatb TeMMe-
patypy 4o 250 °C.

7.7 Uentpudpyra ¢ vacrotoii BpawieHns 2000 o6/MuH, NpUrogHas AnsA pasMeLleHusl B HEM U3oTepMuye-
CKMX CKMAAHOK BMECTUMOCTBIO A0 1 AMS.

7.8 MarHuTHble MeLuanku u Metannuyeckue BpyCcouku, UCNOMb3YEMbIE ANSt NEPEMELUMBAHNS HA Mar-
HUTHbLIX MeLlankax.

8 PeakTuBbl

8.1 Boaa anctunnuposaHHas, Tun [l no ASTM D 1193.

8.2 MeTaHOn BbLICOKON CTEMEHW YUCTOTbI (OYULLUEHHBIA METOAOM BbICOKOA(P(EKTUBHOW XKNLKOCTHOM
XpomMarorpadum).

8.3 OgHooCHOBHBIN dhocchar kanua (KH,PO,), pacteop 1 monb/amS.

8.4 Tmppokena Hatpua (NaOH), pacteop 1 Monb/amS.

9 Mpoueaypbl OYUCTKU

9.1 Hacrosawuin MeToa ucnonb3yioT Ana onpeaeneHus aacopOLUMOHHON akTUBHOCTU aKTUBUPOBAHHOTO
YA N0 OTHOLUEHMWIO K aacopbupyembiM BeELLECTBAM, COAEPXKALLMMCS B BOAE B KOHLEHTpAaUUSAX HA YPOBHE
ppb? (mkr/am3). MosToMy BCe 06OPYAOBaHUE U CTEKMAHHYIO MOCYAY, CONPUKACAIOLLMECS NPU UCTIbITAHUU C
aKTUBUPOBAHHBIM YIIEM UMK OYKULLAEMON BOAOK, TLIATENLHO 00pabaTbIBaIOT ANS OYMCTKU OT CNEAOB OpraHu-
YECKUX COEANHEHWIA.

9.2 ObopynoBaHWe U NOCyay OYMLLAIOT B COOTBETCTBUMU C pekomeHaaumsimu EPA (Environmental Pro-
tection Agency — AreHTCTBO N0 3aLyuTe OKpy>KatoLLlel cpeabl), AAHHLIMU AN aHANMTUYECKUX METOA0B onpe-
JerneHus 3arpasHeHnil, a UMeHHO: 0B6pabaTbiBalOT NOCNEA0BATENbLHO ropsiyeit BOAOW, MOIOLWUM CPeaCTBOM,
AUCTUNIIMPOBAHHON BOAOW 1 pacTBOpUTENEM (METAHONOM BbICOKOW CTENEHU YNCTOThI), @ 3aTEM BbICYLUMBAIOT.

9.3 CTeKnAHHYI0 NoCcyay cyLuaT B CyLumnbHOM wwkady npu Temneparype 250 °C He meHee 1 4. N3agenusa
n3 TeproHa u HepxaBetoLen ctanu cywart npu Temneparype 110 °C B TeyeHune 1 u.

10 MNMoaroToBKa akTUBUPOBAHHOIO YIIis

10.1 B HacTosiLeM MeTode WMCNOMb3YHT XOPOLUO NPOMbLITLIN AKTMBUPOBAHHLIN YIOMb, U3MENbYEHHbIN
0o npoxoxaeHus He meHee 90 % yvacTuy yepes cuto 325 mew (45 MkMm), NOABEPTHYTLI MOKPOMY NpoCenBa-
HWIO MU 3KBUBANEHTHOMY crnocoby paccesa.

10.2 B yertbipe cknsHkM (7.3) BMECTUMOCTbIO 250 cM3 kaxaas noMeLaloT npubnuanTensHo no 25 r
nopoLUKooBpasHOro akTUBMPOBaHHOrO yrnsA. OcTaBLMiica 0ObEM CKAAHKW 3anOSHAT AUCTUINIIMPOBAHHOM
BOAOW.

10.3 CKNSAAHKM repMETUYHO 3aKPbIBAIOT KpbiLLkamu u 3—>5 pas nepesopayumBaloT AN NepeMeELLNBaHUA
coaepXXMmoro.

10.4 CknsAHKM nomeLLaT B LeHTpudyry u npu ckopoctu BpaweHuss 2000 06/MUH BbiAEPXMBAIOT
15 MMH, 4TOGbI AATb aKTUBMPOBAHHOMY YIIIO 0CECTb Ha AHO CKIIsIHOK. He oceBLumii Ha AHO NOPOLLOK CNMBa-
0T U NOBTOPSIIOT LIEHTPUYrMpoBaHNe A0 TEX MOP, MOKA BEPXHWUIA CNOW BOAbI B CKMSIHKAX HE CTAHET YUCTbIM.
[aloT akTUBUPOBAHHOMY YITIIO €LLE HEKOTOPOE BPEMS OTCTOSATLCH W AEKAHTUPYIOT XUAKOCTb, HAX0AALLYIOCA
Hag ocagKoM.

10.5 BnaxkHbili aKkTUBMPOBAHHbIN Yronb BbICYLLMBAIOT B CYLLUMIBLHOM LWkaddy npu TeMmnepatype 110 °C go
NOCTOSAHHOW MAaccChbl U NEPEHOCAT B 3KCMKATOP ANSA OCTbIBAHUS.

10.6 AnbTepHATMBHO aKTUBUPOBAHHbIW Yronk MPOMbIBAIOT 9KCTpakumen B annapate Cokcnera ¢ guc-
TUNNUPOBaHHOI BOAON (8.1) B Te4YeHne 1 Hegenu.

10.7 BbICYLLEHHbIN aKTUBMPOBAHHLIN Yrornb NEPEHOCAT B DaHKU U3 KOPUYHEBOTO BOPOCUITMKATHOIO CTEK-
na BMecTUMOCTbIO 1 AM3 C TePNOHOBLIMU BKNAALILLIAMN B KPLILUKAX U 40 UCMOMNE30BAHUSI XPAHST B MHEPTHOM
aTMocdepe, Hanpumep, B aTMocdepe asora.

2) ppb — parts per billion (41cno YacTeit Ha MUNINapR).
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11 B3BewunBaHWe aKTUBMPOBAHHOIO YIiA Arisl UCMbITAaHUS

11.1 JaHHbIn pasgen ycTaHaBnuMBaeT NPOLEAYpPYy B3BELUMBAHUS AKTUBMPOBAHHOIO YINs B atmocdepe
nabopaTtopum ¢ BBELEHWEM NONPaBKK Ha MOrMOLLUEHHYIO Yrmem Briary U3 Bosayxa.

11.2 TMpoby nopoLkooBpasHOro akTMBMPOBAHHOTO YIS Ha 24 Y NOMELLAIOT B 9KCUKATOP C HACbILLEH-
HbIM PACTBOPOM COMU, KOTOPbIN CO34aEeT B 3KCMKATOPE Cpeay C BMaXKHOCTbIO, CPABHUMOW C BIIAXKHOCTLIO aT-
mocdepbl nabopatopumn. B TeueHne 3TOro BpemeHW, Noka akTMBUPOBAHHLIA Yroflb MPUXOAUT B COCTOSIHWE
paBHOBECUSA CO CPEfOi B 9KCUMKATOPE, HEMb3A AOMYCKATh KOHTAKTa Yrns C napaMu OpraHMYeCKuX BELLECTB.

11.3 [Onsa onpeneneHusa Bnaru, NOrfoOLEHHONW aKTUBUPOBAHHbLIM YINeM B NpoLecce AO0BeAEeHUA ero Ao
COCTOSIHUSI paBHOBECUS, B3BELLMBAIOT NpubnuautensHo 500 Mr 4OBEAEHHOTO A0 paBHOBECUS YINs B NpeaBa-
pUTENBLHO B3BELLEHHOM GIOKCe, cyLuaTt GloKC C HAaBECKON B TeueHue 2 4 npu Temneparype 110 °C, oxnaxaaior
B 9KCUKAaTOpe U CHOBA B3BELUMBAIOT A4 onpeaeneHns nameHeHua maccol (B coorsercreun ¢ ASTM D 2867).
BblUMCNAIOT OTHOLLEHWE MaCC HaBECKU A0 U NOCME CYLUKU, KOTOPOE Aariee UCTONb3YIOT B KAYECTBE KOPPEKTU-
pytoLero chaktopa npu otéope HaBeCOK akTUBUMPOBAHHOTO YITIsl, HAXOASILLErocsi B COCTOSIHUM PaBHOBECUSA C
OKpY>KatoLLen cpeqon.

11.4 HaBeckn paBHOBECHOrO aKTUBMPOBAHHOIO YIMA ANA UCNbITAaHUA OTOMPaIoT cneaylowmum 06pasom:
Heobx0aMMOe KONMMYECTBO YITsi B3BELUMBAIOT B NpeABapuUTENbHO B3BELUEHHOW NOAOYKE, NEPEHOCAT Yronb B
ckrsAHKy (7.3), nocne 4ero NoAoyKy CHOBa B3BeLUMBAKOT. Maccy HaBECKM BbIYUCASAIOT Kak pa3HOCTb Macehbl
NOA0YKM C YINEM N KOHEYHOW MaceChbl NOA0YKU. 3aTemM Maccy HaBeCKU NePECUUTLIBAIOT C MOMOLLbIO KOPPEKTH-
pytoLLero aktopa, NoNyyYyeHHbIN pesynsrar 3anuchiBatoT.

12 AnbrepHaTuBHas npoueaypa nomelieHust B CKISHKU U3BECTHOro
KOnuuyecTBa akTUBUPOBAHHOTO YIS

12.1 AnerepHaTuBHas npoueaypa no3BonsieT UCMOMb30BaTh NPOMbBITHIA U BbICYLLUEHHbLIN aKTUBUPOBAH-
HbI Yronb, MPUrOTOBIEHHbIN B COOTBETCTBUM € pasgenom 10. Ee cyTb 3akmnioyaercst B 40OaBNEeHUU B CKNSAHKY
onpeaeneHHoro o6bLema yrornbHON CyCrneH3nu U3BECTHOW KOHLIEHTpaLuu.

12.2 KOHLEHTpAaLMK YrombHbIX CYCNEH3Nit BbIGUPAIOT Takum 06pa3om, 4Tobel 5, 10 1 20 cm3 kadkaoi Cy-
CNEH3MN COAEepXarnu Takoe KONMYECTBO akTUBUPOBAHHOIO YIS, KOTOPOE HEOOXOAUMO NOMECTUTbL B CKIISIHKM
BMECTUMOCTbIO 250 cmP.,

12.3 Heobxoaumblii 06beM CycneH3uu oToupaloT NMNETKON U NEPEHOCAT B NPeABAPUTENBLHO B3BELLEH-
HYI0 CKNAHKY. CKINAHKY C CYCreH3nen NOMELLAIoT B CYLUMILHBIN LUKad, re BblAepXXMBaloT A0 NOCTOSIHHOW Mac-
cbl Npu Temnepatype 105 °C, nocne 4ero 0xnaxxaatoT U B3BELLMBAIOT, YTOObI ONpeaenuTb TOYHOE KONUYECTBO
aKTUBMPOBAHHOTO YINA B CknsiHke. Takaa npoueaypa otéopa HaBecku aacopBeHTa No3BONsiET He NPOBOAUTD
onpeaeneHue coaepxaHua Bnarm B akTUBUPOBAHHOM Yrfe, KONMYECTBEHHO NEPEHOCUTDL Yrosb B CKNSHKY My-
TEM NPOMbIBAHWA NUMNETKN B TY XKE CKIISIHKY, a TaKke NPMBOAUT K NPUIUMAHUIO YaCTUL, YIS K CTEHKAM CKISIHKU,
4YTO AENnaeT NoTepu Yrnsa Npu 3anonNHEHUU CKNAHKU BOAOW MUHUMATbHBLIMU.

12.4 CKNsHKM C aKTUBUPOBAHHLIM YFfeM A0 BHECEHUA B HUX BOAbI AePXKaT repMETUYHO 3aKPbITLIMU.

13 BbluMcneHue KonuyecTBa akTUBMPOBaHHOIO YIns, Heo6xoauMoro ans
UcnbITaHUuNA

13.1 [AnAa npeaBapuUTenbHbLIX PAcYETOB 3HAYEHUA KOHCTAHT ypaBHeHusa dpenHanuxa K u 1/n 6epyt mus
0ny6rMKOBAHHBIX UCTOYHUKOB UNU OLIEHWBAIOT C NOMOLLLIO TEOPHN NONMMONEKYNAPHON aacopbumu Monsauud).

13.2 BbluMCNSAIOT HAUMEHbLLYIO U HAMBONbLUYIO MacCbl aKTUBUPOBAHHOTO YrNs, HeoGxoaAuMbIE ANst NMO-
rnoweHuns coorsetcreeHHo 10 % u 90 % aacopOupyemoro BelecTsa. Maccy akTUBUPOBaAHHOIO YIS, KOTOPYIO
HEO06X0AMMO MOMECTUTL B KOHKPETHYIO CKMAHKY ANA NOMyYeHUsi NOCNe UCMbITAHUA KOHEYHON KOHLEHTpaLuum
aacopGupyemoro BewwecTsa, paBHon C,, BbIMUCAAIOT NO copmyre

3 Speth, T. F., «Predicting Equilibria from Single Solute and Multicomponent Aqueous Phase Adsorption onto Acti-
vated Carbon», Master’s Thesis, Michigan Technical University, Houghton, MI, 1986.
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V(Cy -C
e
rae M — Heobxoaumasn macca akTMBUPOBAHHOTO YA, T;
V — BMECTUMOCTb CKITSIHKMN, AMS;
Cy — HauanbHas KOHLEHTpauua ancopGupyemoro BeLLecTsa, mr/am3;
C, — KOHEYHas KOHLieHTpaLma aacopGupyemoro BeLiecTea, Mr/gmS;
Kwn 1/n — xoHcTaHTLl, onpeaensemMblie no 13.1.

14 MpurotoBneHue pacTBopa ANa UCNbiTaHUA

14.1 ina npoBeAeHUA UCTILITAHUA HACTOALLMM METOAOM UCNOSb3YIOT NPOGY CTOYHLIX BOA, OTOGPaHHYIO
B cootBeTcTBUM CASTM D 3370, unu pacteop, NpUroTosneHHbIn B naboparopumn n3 AUCTUNNUPOBAHHON BOAbI
(8.1) M XMMMYECKM YNCTBIX peakTMBOB. B nioGom cnyyae pacTeop ANA UCTILITAHUIA HE AOMKEH CoAepPXaTb Npu-
Mecen B BUAE TBepAblx Yactul. pH pacTBopa npoBepsioT U yCTAaHABNUBAIOT B COOTBETCTBUU C HACTOALLUM
CTaHaapToMm.

14.2 B na6opatopuu pacTBOp FOTOBAT B KOHTeliHepe (7.4) BMecTUMOCTbIO 10 AMS U3 HepxaseloLen
ctanu 316, 060pyaoBaHHbLIN NNABaoOLLEN KPbILIKOW W LWAPOBLIM KNanaHoM Ansi PEryNMPOBKU NOTOKA.

14.3 Ecnu ana npurotoBneHusi pacteopa UCNONb3ylOT AUCTUIINMPOBaHHYI0 Boay (8.1), TO B Hee Ao0-
6aBnsIoT Bychep Ans ycTpaHenns BnusaHua pH Ha aacopBumio opraHudeckux npumeceit. Ha 1 am3 soael ao-
BaensoT 1 cM3 pacTeopa 0gHOOCHOBHOTO hbocdarta kanus (8.3), nocne yero gosoasT pH pacrsopa o 6,0
aobasneHvem pacteopa rmapokcuaa Hatpua (8.4). Ucnonb3osaHue doccarHoro Gychepa MEHAET UOHHYIO
CuIny pacTBopa U MOXET aKTMBM3MPOBATb GUONOrMYECKYIO akTMBHOCTL. [lonyckaercs Ucnonb3oBatb Apyrue
Gydhepupytoime pacTBOpbl, €CNM OHU HE BAMSAIOT HA NpoUecc aacopouun.

14.4 VicxogHbI pacTBOp, coaepXaluuin agcopoupyemMble BELLECTBA, TOTOBAT B CKNSAHKE BMECTUMOCTbLIO
250 cM3, B KOTOPYIO HAaNMBAIOT ANCTUNNNPOBAaHHYIO BOAy (8.1) M BHOCAT uncTble BewecTsa. Ecnu Bewjecrsa
MMoXo pacTBOPUMbI B BOAE, CKIISIHKY FePMETUYHO 3aKpbIBaIOT U HarpeBaloT 40 TemnepaTypbl He 6onee 40 °C.
Mpu HeoGxoanMOCTH, A0O6ABNSAIOT COPACTBOPUTENL — METAHON BbICOKOW CTENEHU YMCTOTHI (8.2). 3anonHeH-
HYIO MOYTU JOBEPXY CKISAHKY rEPMETUYHO 3aKpbIBAIOT M MOMELLAIOT B NEpeMeLIMBaloLLee yCTporMcTso 40 Norsi-
HOro pacTBopeHusi 4o6aBneHHbIX BeLecTB (00bIMHO HA 1—3 aHs). CoaepxkaHne aacopompyemblX BELLIECTB B
MCXOAHOM pacTBOpe onpeaendarT aHanmTn4eCKMMn MeTogamMu.

14.5 B koHTenHep, cogepaLumin AMCTUNNMPOBAHHYIO BoAy ¢ A06aBkoi Oydepa, BHOCAT UCXOAHbIN pac-
TBOP, NPUTOTOBMEHHLIN NO 14.4, 1 NOMELLAIOT NOBEPX PaCTBOPA NNaBaloLLYIO KPbILLUKY AfS NpeaoTBpaLleHus
ucnapeHus.

14,6 Cogep>xMmoe KOHTENHepa TLUATErNMbHO NepeMeLLIMBaloT Ha MarHUTHOW MeLlarnke C NOMOLLbLIO Me-
Tannu4eckoro 6pycka B TecpnoHoBO 060504Ke, NOMELLEHHOTO B pacTBop. [NepemMelunBaHue npoaorpKaloT 40
Tex nop, NoKa aHanua nopLuuii pacteopa, 0ToMpaembiX ¢ MOMOLLLIO LLIAPOBOIO KrianaHa, He NOKaXXeT NOCTOSAH-
CTBa KOHLEHTpaLUMI pacTBOPEHHbIX BeLecTs. [ocne aToro pacTeop rotoB AnNs 3an0OfIHEHUSA UM U30TEPMUYE-
CKMUX CKMSAHOK.

15 3anonHeHue N30TEPMUUECKUX CKISIHOK U NepeMellMBaHue UX COaepPXXUMOro

15.1 N30Tepmuyeckne CKNsAHKU 3anosHAI0T Yepes TePNOHOBLIN LUNAHT, COEAMHEHHDbIW C LLAPOBbLIM Kna-
MaHOM NUTAIOLLEro KOHTEWHepa. 3anonHeHne NPoBOAAT HACTONBLKO ObICTPO, HACKOMNBKO 3TO BO3MOXHO, UTOObI
BO3MYLLEHMEe pacTeopa Oblno MUHUMAnNbHbLIM. TehnOHOBLIN LUNAHT HE AOIMKEH KacaTbCs pacTBopa B M30Tep-
MUYECKON CKNSAHKE BO M3bexaHue NpuUnunaHust K Hemy 4acTul, akTMBMPOBAHHOIO YIMsS U U3MEHEHUS] MACChl
HaBecCku yrnsa BcreacTeue 3toro. [na npeaoTBpalleHus NoTepb akTMBMPOBAHHOIO YrNs NpU repMETUYHOM
3aKyNOPUBAHWN U30TEPMUYECKMX CKASHOK NpuBnnauTensHo 1 cM® 06bema CKNAHKM 0CTaBNAT CBOBOAHBIM.
Takoii manblii 06beM NyCTOro NPOCTPAHCTBA B CKIISIHKE CMOCODCTBYET NEPEMELLMBAHMIO COAEPXKUMOTO U, B TO
e BpeMsl, AenaeT He 3HAYUMbIMU MOTEPU AAKE OYEHb NETYUMX aacopOMpPyEMbIX BELLECTB.

15.2 Mpu 3anonHeHUn CKNSHOK B Hayane, cepeanHe 1 B KOHLE 3TOW NpoLeaypbl PACTBOPOM 3aMOSHAIOT
CKITSIHKU, HE coaepKalLlme akTUBUPOBAHHOTO YIIs.
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15.3 Ong npoBeaeHMsa ABYX XONOCTbIX UCNbITAHUI B Hayane U B KOHUE npoueaypbl 3anofiHEHUS Mo
OHOW CKMSIHKE 3anOonHAT AUCTUNNMPOBAHHON BOAON ¢ Aobaskon Bydepa, He cogepxKalleli pacTBOPEHHbIX
agcopbupyembix BELLECTB.

15.4 N30TepMmuYecKne CKNSHKA B3BELLUMBAIOT TPUXAbI: 40 U NOCME NOMELLEHNS B HUX aKTUBUPOBAHHOTO
yImis, a TaKke Nocne 3anonHeHus ux pacTeopom. Mo pesynsrataMm 3TUX B3BELUMBAHUI BbIYMCIISIOT Maccy pac-
TBOpA, BHECEHHOIO B KAXAYIO CKISHKY.

15.5 N3oTepMuyeckue CKNAHKM NOMELLAIOT B NEpemMeLLnBaioLLee YCTPOMCTBO, YCTAHOBIEHHOE B MOME-
LLEHMMN C NOCTOAHHONW Temnepatypon (06b14HO 20 °C £ 1 °C), M nepeMeLUnBaoT COAEMKUMOE B TEYEHUE NATU
CYTOK CO CKOPOCTbIO 25 nepeBopaynmBaHuini B MUHYTY. Takaa NpoaomKUTENbHOCTb NPOLEAYPLI NO3BONSAET A0-
CTUYb MOJIHOTO MepeMELUMBaHNS COAEPXXMMOro BO BCex cny4vasx. B oTcyTcTBme nepemeLrumBatoLlero ycrpoui-
CTBa nepes 3anofHEHNEM CKNSAHKU PacTBOPOM B KaXAYI0 U3 HUX KNagyT MeTannmyeckuii 6pycok B TedroHo-
BOI 060N0YKe M NPOBOAAT NEPEMELUMBAHUE HA MArHUTHOW MeLuarnke.

15.6 lNocne nepemMelUMBaHUS CKMNSIHKM NMEPEHOCAT B LeHTpudyry u ¢ yactoton spailenus 2000 o6/muH
LeHTPUYrMpyoT B TedeHne 15 MUH AN ocefaHus akTUBUPOBAHHOTO Yrns. 3TO No3BONseT usbexars punb-
TPOBAHUsi PaCTBOPOB, 00pabOTaHHbIX aKTUBUPOBAHHbLIM YIMEM, NEPea ux aHanusoMm. Bmecto ueHTpudyrupo-
BaHWUA AN yaaneHus U3 pactBopa 4acTul, aKTUBMPOBAHHOIO Y MOXET ObITb MCNOMb30BaH LUNPUL, CHaO-
JKEHHbIN hunbTpom. Basecb 06paboTaHHOrO pacTBopa M akTMBUMPOBAHHOIO YIMS HaNMWBAKT B LUNPULL U NOA
JaBneHneM NopLUHA NPonycKaT Yyepes hunestp.

15.7 T10 OKOHYAHWUM UCMBbITAHMA CKIAHKN OTKPbLIBAKOT M M3 KaXKAOW OTOMpPaloT No ABe NOpUMM pacTBopa
06beMoM TouHo 40 cm3 ana aanbHelwero ananuaa. Mpoueaypa oT6opa anuKBOT A0MKHA BbITh TLLATENLHO
oTpaboTaHa, 4ToObl HE AONYCTUTb NOTEPb NETYYMX OPraHUYECKUX COeAUHEHUN.

16 ObpaboTtka pe3ynbraToB

16.1 KonuuyecTtBO BellecTBa, agcopOUPOBAHHOIO aKTUBMPOBAHHLIM YITMIEM B KaXAOM OTAENbHOM UG-
NbITaHWW, BLIMUCTIAIOT NO hopmyne

X=CyV-Cy, @

rae X — macca aacopbupoBaHHOIO BELLECTBA, MF;
C, — HavanbHasi KOHLEHTPaLWs afCcopGUPYEMOro BELECTBA B PacTBOpe, Mr/amS;

V — obbem pacTBopa, NOMELLEHHOrO B AAHHYIO U30TEPMUYECKYIO CKIISIHKY, BbIYUCNSAEMbIN AerneHnemM
macchbl pacTeopa (Kr) Ha NMOTHOCTb ANCTUMNMPOBAHHOI BoAbl (kr/AMS) Npu Temneparype UChbITa-
Hus, am3;

C; — KOHUEHTpauma ancopbupyemoro BeLecTsa B pacTBope nocne o6paboTku pacteopa aKTMBUPOBAaH-
HbIM yrmieM, Mr/ams.

16.2 Maccy BewyecTa, aacopbupoBaHHOIO eAMHULEN MACChl aKTUBUPOBAHHOTO YINS, BbIYUCHSAIOT NO
chopmyne
X _CoV-CV
M- M ®)

rae X, Cy, Cn V — cm. onpeaenennsi B 16.1;
M — Macca cyxoro akTMBUPOBAHHOIO Yrisl, MOMELLUEHHOro B JaHHY0 M30TEPMUYECKYIO CKMSIH-
Ky, I. ECnu HaBecKy akTMBMPOBAHHOIO yrnsi oTbupatoT B COOTBETCTBMM C pasgenom 11,
M Bbruncnaor no cpopmyne [M = M, (100 — % snaru)/100], B koTopoi M, — macca ak-
TUBUPOBAHHOTO YIS, OBEAEHHOTO A0 COCTOSIHMSA PaBHOBECUS CO CPeAoN aKkcukaTopa ¢
HaCblILLEHHbIM PacTBOPOM COMU, T.

17 lMpepcTaBneHune pesynLTaToB

17.1 Pesynbrartbl UCMbITAHWI PEKOMEHAYETCA 0POPMIIATL B Buae Tabnuupl 1.
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Tabnuuya 1 — Pesynktarbl UCNbITaHUA

Macca ObLem KoHueHTpaumns PasHOCTE KOHUEHTpaumi
NaeHTndnkaunon- AKTMBIPOBAHHOTO pacrsopa V, pacteopa nocne pacrBeopa 40 u nocne XM,
Hblid N2 M 3 oBpa6otku yrnem Cg, o6pabotku yrnem C, — Cy, mr/r
yra My, T AM mr/gmd mr/gm3
231 0,0102 0,247 4,0024 4,118 101,1
23-2 0,0219 0,247 1,9953 6,125 70,02
23-3 0,0562 0,247 0,5022 7,618 33,94
23-4 0,1005 0,249 0,1531 7,967 20,01
23-5 0,2003 0,247 0,0382 8,082 10,10
23-6 0,5007 0,249 0,0031 8,117 4,09
23-7 0,7508 0,247 0,0015 8,118 2,71
23-8 1,0002 0,247 0,0006 8,119 2,03
B paHHbIX MCMbITAaHMAX MaccoBas AONs Brarv B akTMBUPOBAHHOM yrie, NPMBEAEHHOM B paBHOBECUE CO Cpeaom
akcukaropa, pasHa 0,040 %, a C,, = 8,1196 mr/gm3.

17.2 PesynbraThl UCTbITaHW OOPMNAIOT B BUAe rpacdvka W ONpeaensioT KOHCTaHTbl ypaBHEHUS
dpeitHanuxa.

17.2.1 PesynsraTbl nepeHocsT Ha Bymary ¢ norapudpmuyeckoi koopauHatHoit cetkoit (log/log), rae no
ocu abeumce onpefensiioT 3HadeHns Cp, Mr/am3, a no ocu opavHar — X/M. CTpOsT usotepmy aacopbumm B
BUAE NPAMOI NUHAKM, HanNy4LwuM 06pa3oM NpUBNMKAOLLENRCS KO BCEM TOMKaM (PUCYHOK 1).

1000

X/M, mrir

100 mi

yrieM 13 KOKOCOBO#A CKOpITyrbl
[

10 o

Konuuectso 6eHsona, agcopbvposaHHOro akTMBUPOBAHHbLIM

1
0,0001 0,001 0,01 0,1 1 10

Ocrartounas koHUeHTpauus Gexsona C;, lmr/mn3

Pucynok 1 — Usotepma apcopbumu

17.2.2 W3 Touku Ha ocn abcumce, rae Cy= 1, NpoBOAAT BEPTUKANbLHYIO NNHUIO A0 NEepeceyeHus ¢ u3o-
Tepmoil aacopbuumn, a 3atem onpeaensiioT Ha ocu opauvHaT 3HadyeHue X/M, COOTBETCTBYIOLLEE 3TOW TOuKe.
OnpepeneHHoe Takum o6pa3oM 3HadeHue X/M npeacraBnser coboi KoHCTaHTy K ypaBHeHWs aacopbuun
®peitHanuxa. TaHreHc yrma HakrnoHa npsiMoii, NoCTpoeHHou no 17.2.1, npeacraenset coboi KoHCTaHTy 1/n
ypaBHeHus aacopbuun dpeitHanuxa (tabnuua 2). Npacguyeckn TaHreHC yrna HaknoHa onpeaensioT AeneHn-
€M pasHOCTN norapngmos AByx 3HaueHui C; (0Cb abcuMce) Ha pasHOCTb ABYX COOTBETCTBYIOLMX Norapud-
MOB 3Ha4eHuit X/M (ocb opavHar).
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Tabnuuya 2 — KoHcTaHThl ypaBHeHUst DpeiiHanmnxa, BbIMUCIEHHLIE C MOMOLLbIO M30TEPMbI, N30BPaKEHHON Ha pUcyHke 1

K = 49,2 (Mrfr)(r/im3)
1/n=0,44
CpeaHekBagpaTuiHoe oTkloHeHue = 0,9964

17.3 Ucnonb3oBaHue ypaBHEeHUs U3oTepMbl PpenHagnuxa

17.3.1 KonuyectBo munnurpaMMm aacopbupyemoro BellecTsa, nornowaemoe 1 r akTMBUPOBAHHOIO

yrna (XIM), BbluncnsaoT ana noboi KoHueHTpauun agcopbupyemoro sewlectsa (C) ¢ NOMOLLbIO ypaBHEHUS
dpenngnuxa

XIM = Kc'/n, @)

rae Ku 1/n — KOHCTaHThbl ypaBHeHUA dpenHanuxa, onpegensemMolie no 17.2.2.



Mpunoxexnue AA
(cnpaBouHoe)
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CBeQeHUsA 0 COOTBETCTBUM MEXIoCyaapCTBEHHbIX CTAHAAPTOB CCbINMOYHbIM cTaHaaptam ASTM

Tabnwunya OA1

OBo3HayYeHWe CCbINoYHOro cTaHja pTa

CTeneHb
COOTBETCTBUSA

O6o3HayYeHne n HauMeHoBaHNe COOTBEeTCTBYHOLLEro
MeXrocygapcTBeHHOro ctaHgapTa

ASTM D1129

*

ASTM D1193

*

ASTM D3370

*

ASTM D2652

*

ASTM D2867

*

BaTbk NepeBod Ha pyCCKI/II7I A3bIK JaHHOro ctaHjapTa.

* COOTBETCTBYIOLLWI MeXTocyapCTBEHHbIA cTaH4apT oTCyTCTBYeT. [1o ero NpUHATUS peKOMEHZYETCS UCTIONB30-
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