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HacTtosamuit cranmapT ycTaHaBIMBAET METOMBI ONPEACTIEHUS €MKOCTU KaTHOHHOTO O6MeHa B ITOYBaX
€CTECTBEHHOTO ¥ HapYIIEHHOTO CIIOXEHMA.

CranmapT IpUMeHSAETCA IIPY BHIIOJIHEHUM TTOYBEHHBIX, arPOXMMMYECKIX U MEJTMOPaTUBHBIX 00CIe-
JOBAaHUI C 1IEJIBIO OIPEAEICHUS KAYECTBA IUIOAOPOIHOIO CJIOA €CTECTBEHHOTO CIIOXEHMS, a TakKe UL
OLIEHKY TIPUTOTHOCTH HAPYNIEHHOTO IUIOMOPOMHOTO CJIOS IUIA 3eMJIEBAaHUA MaJIONIPOXYKTUBHBIX YTOOUI U
PEKYIIETUBUPYEMBIX 3€MEJTh.

1. OBIIME INIOJIOXEHHUA

TlocTynaroniass Ha aHaaM3 110YBA JOJDKHA OBITH IPEABAPUTEILHO HOBEJEHA JIO BO3AYIIHO-CYXOTO
COCTOSTHUS, U3MENTbYeHA U IIPOITYIIeHA 9epe3 CUTO ¢ KPYITIBIMU OTBepcTHsAMU auameTpoM 1—2 mm. Tlousy
XOPOIIIO TIePEMEIIMBAIOT ¥ PACIIPEAEIIAIOT IT0 POBHOI IIOBEPXHOCTHU CJIOEM TOMIUMHOIT He 6osee 1 cM. TIpoGy
JUIS aHAIM3a Maccoil 2,5 T oTOMPArOT JIOXKKOM WU IIIIaTeIeM 110 METOAY KOHBEPTA U3 IIATH Pa3HBIX MECT,
PaBHOMEPHO DACIIONOXEHHBIX 110 TUIOILAIM.

2. AIITTAPATYPA, MATEPHAJIbI, PEAKTUBbI

Becrl maGopaTopHBIe 2-TO Kjlacca TOUHOCTHU ¢ IIpefesbHoN Harpyskoir 200 T u Bechl 1abopaTopHbIE
3-ro KJacca TOYHOCTHU ¢ IIpeneabHoi Harpyskoit 500 r mo I'OCT 24104—88*.

Hosatopser ITTI-115 1 JAXK-115 wm 6operku 1 munerku mo 'OCT 29169—91 u T'OCT 29252—91,
2-To Kjacca.

KacceTs IeCATUITO3UIMOHHEIE C TEXHOJIOTMUYECKAMY EMKOCTAMU BMECTUMOCTEI0 200 ¢M3 M KONGbI
CTEKJITHHEBIE KOHIYeCKMe BMecTuMocThio 200 cv3 o TOCT 25336—82.

Kianan Bynsena mo 'OCT 25336—82.

Kon6sr meprbie mo ['OCT 1770—74, HaIuBHBIE.

Memanka MarHUTHAS LIS IIepeMeIIMBaHUA PACTBOPA IIPU TUTPOBAHUM.

CriextpodoToMeTp aTOMHO-a6COPOIIMOHHBIN M JTAMIIA C IIOJIBIM KAaTOHOM IJIS OIIPENEICHUSA MarHus.

Crakansl crexgHHbIe T0 OCT 25336—82.

Porarop P-120 mist B36GanThiBaHM ITIOYBEHHBIX CYCIIEH3MII ¢ obGoporoM emkocreil Ha 360 °C, ¢
yacroroit BpameHnsa 30—40 MuH~—! WM BCTpAXMBATENIb ¢ BO3BPAaTHO-IIOCTYIIATEILHBIM IBIDKEHUEM C
YaCTOTON KOJIeOaHUN 75 LIMKI/MUH.

pH-MeTpsl — MIIIMBOIBTMETPHI ¢ 6I0KOM aBTOMATUYECKOTO TUTPOBAHMS, IIOTPEITHOCTD U3MEPEHUS
He Gonee +0,05 pH (5 MB).

VeTaHoBKY (OWILTPOBAILHEIE MECATUIIOSUIMOHHEIE WIX BOopoHKM auamerpoM 8—10 cm o I'OCT
25336—82.

DOoTOSIEKTPOKOTIOPUMETP WIN APYTUE aHAJIOTMYHEBIE TIPUOOPHI, TIO3BOJIAIONIME paboTaTh IIpY AJIMHE
BOJIHBEI 535—555 HM.

* C 01.07.2002 BBemeH B meiicteue T'OCT 24104—2001.

H3znanue opummaibHoe IlepeneyaTka Bocmpemena
Ilepeuszdanue. Ageycm 2008 .
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Bymara ¢wisrposanbHag mo TOCT 25336—82.

Ammuax Bogabiit mo 'OCT 3760—79, pactBop ¢ MaccoBoii moneit 10 %.

AmvmMonmit xitopuctsiit mo T'OCT 3773—72.

Bapwmit ykcycnoxkucsrii mo HTJIL.

Bapwmit xmopuctstit 2-Boanstit o T'OCT 4108—72.

Bopa mucrwumposanHas o F'OCT 6709—72.

Tunpoxcwiamud congHokucisi 1o FOCT 5456—79, pacTBop ¢ MaccoBoii moneit 5 %.

Kamuit xmopuctsrit mo I'OCT 4234—77.

Kanplmii XJI0puCTBIil KpUCTAUIMIECKIA 6-BOIHBIIA.

Kucnora cepHas mo TOCT 4204—77, koHUeHTpUpoBaHHast; pacTBop ¢ (1/, H,S0,)=0,05 mons/mv3.

Kucnora congHag no I'OCT 3118—77, KOHUEHTpUpOBaHHasd, pa3GaBlieHHAs AUCTWIIHPOBAHHON
Bomoii 1:250 n 1:60; pacTBop ¢ MaccoBoit moieit 25 %.

Kucnora ykcychaa mo 'OCT 61—75, pactBop ¢ MaccoBoii moneit 10 %.

Maruuit ykcycHoKucbIi 4-somubiii o HT/.

Harpua munpookuck mo T'OCT 4328—77, pactsop ¢ (NaOH)=0,1 moms/mM® 1 pactsop ¢ (NaOH)=
=) MOJIb/IM>.

Oxuch Maraug 1o I'OCT 4526—75, x. 4.

Counp stmnenanamuH-N, N, N’, N’-TeTpayKCycHO# KMCIIOTBEI IUHATpUeBas 2-BoAHas (TpuwioH b) 1mo
T'OCT 10652—73.

Crupr nomuBuHwiIoBsli 110 N'OCT 10779—78 wm xenatux o T'OCT 11293—89.

Crupt stwioBslil pektuduxkoBanabiit o F'OCT 18300—87.

CrpoHuuit xiaopucTeiid, 6-pomusit mo T'OCT 4140—74.

TuTaHOBEIN KEJITHIMN.

TpustanonaMuH, pa3daBiIeHHBIN AUCTWLIMPOBAHHOI Bomoii 1:4.

®eHondTaIENH CITUPTOBOI pacTBOP ¢ MaccoBoit poeit 1 %.

3. IIOAT'OTOBKA K AHAIIA3Y

3.1. IIpurorosienue OydepHOro pacTBOpa XJOPHCTOro Oapus

61,0 r xs10prcTOro 6apus 2-BoaHOro 1 68,0 I yKCYCHOKUCIOro 6apud pacTBOPSIOT AUCTILINPOBAHHOM
BOJIOM B MEPHOI K0JI0€ 1 TOBOIAT 06beM pacTBopa 1o 1 aM3. TonydeHHBIA pacTBOp Jojoked uMeTh pH 6,5.

3.2. IlpurorosieHne pacTBopa yKcycHokucIoro maraus ¢ (Mg(CH,COO),)= 0,5 moms/am3 pH=7,0.

107 r YKCYCHOKHUCIIOTO MarHus 4-BOTHOTO PACTBOPSIOT TUCTWLIMPOBAHHON BOMOI B MEPHOI KOJIGE
1 06beM pacTBopa moBomar o 1 mv3. Ecim pH pactBopa He paseH 7, H0GABIIOT PACTBOP ¢ MACCOBOM
JosIedt yKeycHom xucitorsl 10 % mam pacTBOp ¢ MaccoBoi goneil ammuaka 10 %.

PactBop ykcycHokucioro Maraus ¢ (Mg(CH,C00),)=0,25 mons/om3, pH=7,0 momny4ator pa3seze-
HueM pactBopa ¢ (Mg(CH,CO0),)=0,5 Monb/aM? AMCTIUIMPOBAHHON BOJOI B 2 pasa.

PactBop ykcycHokucioro Maraus ¢ (Mg(CH;COO),)=0,025 mMos/aM3 TOTOBAT pasBeNECHUEM IHC-
TWUIMPOBAaHHOM Bonoil B 10 pa3 pactBopa ¢ (Mg(CH,COO0),)=0,25 mMomn/om>.

3.3. IlpuroroBaenue pacrsopa xiaopucroro kamsa ¢ (KCl)=0,5 moan/nm3.

37,3 r com KCl pacTBOpsIIOT JUCTIWUIMPOBAHHOI BOJOM B MEPHOI KOJIOE M 0OBEM PacTBOpa JOBOIST 1O
1 m3.
3.4. IIpuroToBiieHue XJIOPUIHO-AMMHAYHOTO Oy(hepHOro pacTsopa
20 T XJIOPUCTOrO aMMOHUSA pacTBopsioT B 100 cM3 AUCTWUIMPOBAHHOM BOABL, cMenmBaior co 100 cm3
pacTBOpa ¢ MaccoBOM Jojell aMMuaxa 25 % U JOBOIAT 0OBbEM pacTBOpa JTUCTWUIMPOBAHHON BOIoi 1o 1 a3,

3.5. IlpuroToBjieHHe pacTBOpa HHIAMKATOpPA

0,5 T KHCIIOTHOTO XpOMa TEMHO-CHHETO pacTBOpaioT B 10 cM3 xjopmmHO-aMMuadyHoro 6ydgepHoro
pacTBOpa U A0BOAAT 06beM 10 100 ¢M3 ITWIOBBIM CIIMPTOM.

3.6. Ilpurorosaenune pacrsopa ¢ (Tpwiona 5)=0,025 moan/am3

9,3 I com PacTBOPAIOT B TUCTWUIMPOBAHHOM BOIE U JHOBOINSIT 00beM pacTsopa mo 1 mvs.

3.7. IlpuroToBieHue pacTBOPa ¢ MACCOBOI oJeli TuTanosoro xexroro 0,05 %

0,5 r peakTHBA PACTBOPSAIOT B IUCTWUIMPOBAHHOI BOJIE, JJOBOAAT 0OBEM pacTBopa Jo 1 M3, nepeme-
IIMBAIOT 1 (OWIBTPYIOT Uepe3 IUIOTHBII GyMaxXHbIA (iIbTp. PacTBop XpaHAT B TEMHOI CKIITHKE.

3.8. IIpuroroBieHne pacTBOpa MOJHBHHIIOBOIO CHHPTA ¢ MACCOBOI aonei 2 %

20 T ITOJIMBUHIWIOBOTO CITMPTA IMTOMEIIAIOT B KOHMYECKYIO KOOy, IPWIMBAioT 1 M3 AMCTWIIMpOBaH-
HOI BOHBI, 3aKPHIBAIOT KOJIOY PE3UHOBOI Mpo6GKOIl ¢ KianaHoM byH3eHa u HarpeBalOT Ha KUIISIIEH GaHe
TIpY TIEPUOAUYECKOM TIOMENIMBAHUY JO IHOJHOro pacTBopeHus. I1oIydeHHBIA PACTBOP MOXET XPAHUTHCH
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B TedeHMe Mecsaua. [IpM TOsSBIEHUM MYTH DPACTBOpP cieiyeT NpodmibTpoBaTh. JIOMycKaeTcd 3aMEHA
pacTBopa IOJIMBUHIIIOBOTO CIIMPTAa PACTBOPOM € MaccoBOi Hojieil xemartnHa 0,5 %, IpUroToBIeHHBIM B
JIEHb IIPOBEIEHUS aHAIU3A.

3.9. IlpuroroBieHue pacreopa xjopucroro kaismus ¢ (CaCl)=0,5 monn/mm3

109 r conmu CaCl-6H,O pacTBOPSIOT B MepHOU KOJIGe TUCTIWLIMPOBAHHON BOXON M JOBOAAT 0OBEM
pactBopa mo 1 am3.

3.10. IIpuroroBieHne OKPALIHBAIOMIEIO PEAKTHBA

5 cM? pacTBOpA XJIOPUCTOTO KAIBIMSA, IIPUTOTOBIEHHOTO I10 I1. 3.9, pa36aBiIaioT MpuMepHo 1o 600 cm3
MMCTWUTNPOBAHHOM BOmoH, mpubasisior 12 cM3 pacTBopa ¢ MacCoBO JoJieil ruapoKcwIaMuHa 5 %, 25 cm3
TPUATAHOTAMUHA, Pa30aBICHHOTO MUCTWUIMPOBAaHHOI Bomoii 1:4, 50 cM? pactBopa ¢ MaccoBoOi HOJEi
tutaHoBoro xejroro 0,05 % u 5 cM3 pacTBOpa IMOJIMBUHUIOBOTO CIIMPTA ¢ MACCOBOI Hoeit 2 % wim 10 cm3
pacTBopa ¢ MaccoBoi foneit xemaruHa 0,5 %. TiuatenpbHO IMEpeMENIMBAIOT CMECh IIOCIE IIPUOaBIEHUA
KaXJIOTO PeakTuBa. 3areM HOBODAT 00beM a0 1 AM3 DUCTWUIMPOBAHHOM BONON M ONATH IEPEMEIINBAIOT.
PacTBop roToBAT B IEHb IIPOBEIEHUS aHAIN3A.

3.11. IlpuroToBieHHe OCHOBHOIO PACTBOPA ¢ MACCOBOI KOHIEHTpamueii crpounusa 20 mr/cm3

60,8 T XJIOPUCTOrO CTPOHLMA PACTBOPAIOT B 600 ¢M3 IUCTWLUIMPOBAHHOM BOABI, IpWINBaOT 160 cM3
KOHLIEHTPUPOBAHHOM COAHOM KMUCIOTH U JOBOAAT 06BEM ANCTHLIMPOBAHHONK BoIoil Jo 1 am3.

3.12. IlpuroToBieHne pabo4ero pacTBopa ¢ MACCOBOI KonnenTpamuei crponuus 2,08 mr/cm3

CumemmBaior 500 cM3 OCHOBHOIO PAacTBOpPA XJIOPUCTOrO CTPOHIIMSA, IIPUTOTOBIEHHOTO Mo 1. 3.11, u
4300 cM? IMCTWUIMPOBAHHO BOJIBL.

3.13. IlpuroToBieHue pacTeopa ¢ MACCOBOI KoHmeHTpanueii maraus 0,6 mr/cm3

0,996 T oxWCM MarHus, NPEeIBApUTEILHO NOBEAEHHON JO IIOCTOSHHON MACCH IPOKATHBAHHEM B
Mydene mpu temreparype 500 °C, pacTtBopsioT B 15 cM? coydHOM KMCIOTBL ¢ MaccoBoil moneit 25 % u
pasGasisior puMepHo 10 600 ¢M3 TUCTWIIMPOBAHHON BOHOM. B IOMYYeHHOM cMecH pacTBOPAIOT 37,3 T
XTOPUCTOTO KATINUA U TOBOIAT 06BeM PAacTBOpA AUCTWLIMPOBAHHONM Bogoi go 1 a3,

3.14. IlpuroToBieHue cepud PacTBOPOB CPABHEHHA JJISI ATOMHO-a0COPOMHOHHOro MM (hoTOKOJIOpH-
METPUYECKOT0 OnpenesieHns MATHUA

B MepHble K0JIGbI BMeCTUMOCTEI0 100 ¢M3 HanMBalOT PacTBOP ¢ MAacCOBOM KOHLIEHTpallMeil MarHus
0,6 mMr/cm? B ciienyronux o6bemax: 0; 1; 3; 5; 7; 10; 15; 20 cm3. JIo METKM JOIUBAIOT PACTBOPOM XJIOPHCTOTO
KaJaus, IIPUTOTOBIEHHBIM II0 I1. 3.3.

3.15. IlpuroToBieHHe paGoOYMX pPACTBOPOB CpPABHEHUS IJISi ATOMHO-a0COPOLMOHHOrO ompene/ieHus
MAarHus

PaGouue pacTBOpbI CpaBHEHUS OTOBST B I€Hb IIPOBEACHMS aHaMM3a. M3 xaxmoit Koiuosr 1o 1. 3.14
GepyT 1o 2 ¢M? pacTBOpa M IIEPEHOCAT B CYXHe KOJIOHI WIM APYIUME TEXHOJIOIMYECKUE EMKOCTH, 3aTeM
H0GaBJISIOT 110 48 ¢M? pacTBOpa ¢ MacCOBOM KOHLEHTpaumei crportms 2,08 mr/cms.

3.16. IlpuroTosienne paGoYMX PACTBOPOB CPABHEHHS AIA (POTOKOJIOPUMETPHYECKOrO OMpEAETeHHs
MATHHS

PaGouue pacTBOpbI cpaBHEHUS TOTOBAT B JI€Hb IIPOBEASHMS aHaMM3a. M3 xaxmoii Koi6sr 1o 11. 3.14
J03aTOpOM GepyT 110 2 ¢M3 PACTBOpA U IIEPEHOCAT B CYXUE KOJIGBI WM APYIUE TEXHOJIOIMYECKUE EMKOCTI.
IIpwmBarot 110 50 cM? OKpPAIIMBAIOIIETO PEAKTUBA, IIPUTOTOBIEHHOTO 110 II. 3.10, 1 IIepeMelInBaoT. 3aTeM
IIPY HEIIPEPHIBHOM IIEPEMEIIMBAHNY PACTBOpa NpwinBaioT B TedeHue 10—15 ¢ u3 GlopeTKM B KaXOylo
Konby 10 5 ¢M3 pactBopa runpookucy Hatpus ¢ (NaOH)=2 monb/am3.

4. TPOBEJEHUE AHAJIN3A

4.1. Merog Bo6ko-Ackunasu-Anemunna B mogupukamun [ITUHAO

4.1.1. dna HeKapOOHATHBIX IIOUB

Hagecky mouBsl m1s1 aHanu3a Maccoit 2,50 T B3BeIIMBalOT Ha JIAGOPATOPHBIX BecaxX M ITOMEIIAIOT B
XMMUYECKE CTAKaHBI BMECTMMOCTBIO 50 cM3, samusaior 25—30 cM? Gy(epHOro pacTBopa XIOPHCTOTO
Gapys 1 THIATEIHHO IEPEMEILNBAIOT. 3aTeM ITOJIYYeHHEIE CYCIIEH3UN ITepeHOCAT Ha GyMaxHbIe DWIBTPEI
B QMIBTPOBATIBLHON YCTAHOBKE WJIX BOPOHKAX, TIIATEIBHO CMBIBAst OCTATKY ITOUBEI U3 CTAKAHOB HA GMILTPHL
OyhepHBIM PacTBOPOM XJIOPUCTOTO Gapusd. HacemieHre TTOYBH GapueM IIPOAOJIKAIOT, IIPWIMBAsA K HaBEC-
KaM II0YBHI Ha (pwibTpax OydepHBIl pacTBop xopucToro Gapus mopumsaMu mo 10—15 cm3. Kaxnyo
TIOCTIEAYIOIIYIO ITOPITMIO PACTBOpa IPWJIMBAIOT ITOCIE TOTO, KaK ITOJTHOCTBI0 OT(HMIBTPYETCA IPeabIIyILas.
711 TIOJTHOTO BBITECHEHUS KATMOHOB U3 B3ITON HABECKU ITOYBLI U HACHIIIEHUS ee GapueM PacXOLyIoT: I
JIETKHX 1T0YB — 150—200 cM3, cpenne- u TkenocyrmmHnCThIX — 200—225 cv?. HachlmeHne KUCTBIX TTOYB
IIPOIOJDKAIOT [0 TeX Top, TToka pH (uuibTpara He cTaHeT paBHBIM MCXOmHOMY 3HaueHuio pH 6,5.
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ITo oxoHuaHuM HachHIeHUA GapueM IIpoby IToYBBI Ha GMIbTpe U (GUIBTP IPOMbIBAlOT 1 pa3
IUCTIWUINPOBAHHOM BOMOM 1 OCTABISAIOT Ha BO3MYXe Ha HOYb. IIOACYIIEHHBIN GIIBTP ¢ ITOYBOI IIEPEHOCAT
B TEXHOJIOTMYECKYIO EMKOCTh, YCTAHOBIEHHYIO B KACCETY WIK B KOJI6Y BMeCTUMOCTLIO 200 cM3, H03UpyroT
B Hee 100 cM3 pactBopa cepHoit xuciotsl ¢ (1/,H,S0,)=0,05 Momb/aM3, B3GAITBIBAIOT COLEPKUMOE B
TeyeHMe 5 MUH U oTQWILTPoBHBawT. OT6UparoT gozatopoM Io 20 cM3 ¢uibrpara B KOHUYECKUE KOIOBI
WIN XUMHUYECKUE CTAKaHEL BMecTUMOCThIo 100 cM? 1 TuTpyIOT pacTBopoM ruapookucy Harpusd ¢ (NaOH)=
=0,1 Mosnp/mM? 10 €1a60-PO30BOM OKPACKM B IIPUCYTCTBMM 2 Kalleilb (GheHoNpTAIENHA WIK ¢ IIOMOIIBIO
6J10Ka aBTOMATUYECKOTO TUTPOBAHMS J0 YCTAHOBJIEHHOTO Ha IIpubope 3HaueHus pH—S§,3. 3arem nipoBogsat
KOHTpPOJIbHOE TUTpoBaHue 20 cM3 MCXOMHOTO pacTBopa cepHoit kuciotst ¢ (1/, H,S0,)=0,05 mons/mm3.

4.1.2. JIng xapOOHATHBIX TUIICOCOAEPKAIINX 1 3aCOJICHHBIX ITOUB

Ilepen ompemeneHneM €MKOCTHM KaTHOHHOIO 0OMEHA HEOOXOMMMO YOAIWTHh M3 ITOYBBI KapOOHATHI,
TUIIC ¥ JIETKOpacTBOpMMEIE conu. T 3Toro Ha j1aGopaTOpHBIX Becax OepyT HaBecKy ITouBsl 2,50 T,
IIOMEIAIOT €€ B XMMUYECKMII cTakaH BMecTMMOCThi0 50 cM® M 06pabaThIBAIOT PAacTBOPOM COJITHOM
KUCJIOTHI, pa3baBieHHOM 1:250, cauBast OoTCTOM Ha (IIBTP OO0 MCYEC3HOBEHUS PEAKIIMU Ha KalbLUH B
wpTpaTe ¢ MHAMKATOPOM KHCIOTHBIM XpPOMOM TEMHO-CMHUM. EC/IM T0YBa COMEPXKUT OOIBIIOE KOTMYIe-
CTBO KapOOHATOB WJIM TUIICA, HABECKY BHadaje 00pabaTeIBaloT 2—3 pa3a pacTBOPOM COJISTHOM KUCIIOTHI,
pasbasienHoi 1:60, a 3aTeM IIPOIOIKAIOT 00pabOTKY IIPOGEL PACTBOPOM COJISTHOM KUCIOTHI, pa30aBIeHHOM
1:250. TTocie 3TOTO K IIpobe ITOYBBL MPWINBAT 25—30 cM? GydepHOro pacTsopa XJIOPUCTOro Gapus U
IIpoGY TIOYBHI ITOJTHOCTBIO ITEPEHOCAT Ha GWIBTP. Jlajee IIpOBOAAT HACKHIIIEHHE TTOYBHI OapreM U IpoIoi-
XKarT aHaJM3 KaK yKa3aHo B II. 4.1.1.

4.2, Dkgcopecc-meron [IMHAO pjia KapOOHATHBIX, THICOCOAEPKAIMX U 3ACOJEHHBIX NOYB € COAep-
JKaHHEM OPraHWYECKOro BelecTBa He Oonee 6 %

4.2.1. O6paboTKa IIOYBHI

Hagecky mmoussr Maccoit 2,50 1, B3BeLIEHHYIO Ha J1ab0paTOPHEBIX BeCax, IOMEIAIOT B TEXHOJIOTMYEC-
KYIO €MKOCTb, YCTAHOBJIEHHYIO B IECATUIIO3ULIIOHHYIO KACCeTy, WM B Komoy. K 1mpobe 1mouBsI T06aBIAIOT
50 cm? pactBopa ykcycHoxucoro Maraus ¢ (Mg(CH,CO0),)=0,25 momns/mm? ¢ pH 7,0 1 B36anThBalOT Ha
porarope Wix BcTpsaxuBarese B TeueHue 30 MuH. [IoYBEHHOM CYCIIEH3UU HAI0OT OTCTOATHCS B TEUEHUE 5 MUH
U OTCTOSABIIMICS pacTBOp (IIBTPYIOT, He IIepEeHOCS YacTHIBI ITOYBH Ha ¢wisTp. K mnpobe oyl
nobasmsor 50 cm? pactBopa ykeycHokucmoro maraust ¢ (Mg(COO),)=0,5 monb/aM3 ¥ B3GAaNTHBAIOT HA
poTaTope WIM BCTpSAXUBaTeNle B TeueHue 15 MUH.

TTouBeHHYIO CYCIIEH3UIO OTCTAMBAIOT 5 MIUH, IIOCJIE YeTO PACTBOP HaJ IIOYBOM OCTOPOXKHO CMBIBAIOT
Ha GWIBTp. 3aTeM K II04Be cHoBa IpwimBaloT 50 cM® pacTBopa YKCYCHOKHCIIOTO MATHMSA
¢ (Mg(CH,COO0),) = 0,025 mMoib/mM* 1 NHTEHCUBHO B30AITHIBAIOT. II0YBEHHYIO CYCIIEH3UIO OCTOPOXHO,
He JIOIlycKasl IIOTePh ITOYBBI, IIEPEHOCIT Ha TOT Xe (uwibTp. Ilociae Toro, Kak pacTBOP ITOJIHOCTHIO
OTQWIBTPYETCSA, OCTATKU IIOYBHL M3 TEXHOJOTUUECKON eMKOCTY WK KOJIO CMBIBAIOT HA (PWIBTP AUCTIILIH-
poBaHHOIT Bomoii. [To okoHUaHUM (PMIBTPOBAHNA ITOYBY Ha GMIBTpe 2 pa3a IPOMBIBAIOT AUCTWIIMPOBAH-
HO¥ BOHO¥ M OCTaBJISAIOT HA BO3MyXe Ha HOYB JUIA IToacylnuBaHuA. OOImii 06beM BOMIEI, 3aTpaYeHHON Ha
IIPOMBIBAHME ITOYBLI OT MEXAHWYECKU 3aJEPXKAHHBIX COJIEN MAarHus, TOJDKEH COCTaBUTh He Gomee 120 cmd.
HacpommeHne 1mmouBsI MarHMeM M IIPOMBIBKY IIOYBEHHEBIX TIPO0 DMCTWIIMPOBAHHONM BOXOM HEOOXOMHMMO
BBITTOJTHUTD B TeUECHWE OMHOTO MHA. Ha cremyroniuii 1eHb BOPOHKY € (PMIBTpOM IIOMELIAOT Had YUCTOM
CYXOH KOHMYECKOM K0JIb60i BMecTUMOCTBIO 200 cMm3. TIOMIOMEHHEIN MarHuii 13 ITPOGEL IIOYBEL BLITECHAIOT
100 c¢m3 pactBopa xtopuctoro kamms ¢ (KC1)=0,5 Monps/mm3. PacTBOp XI0pUCTOro Kajius IPYIIMBAIOT HA
GWIBTP ¢ TOYBOH B YeThIpe TpHeMa MopuuAME 10 25 ¢M3. HoBYIO NMOpLMIO BBITECHAIOIIETO pacTBOpPA
MNPWINBAIOT II0CJIE TOTO, KaK MOJTHOCTHIO OT(PMILTPYETCS IIPEIBIIYILAS.

B ¢dwiwrpate omnpemendiorT comep:kaHWe MarHus, KOTOPO€ SKBHBAJICHTHO €MKOCTM KAaTHOHHOTO
o0MeHa, KOMIUIEKCOHOMETPUYECKIM, (DOTOMETPHMYECKIM HIM aTOMHO-a0COPOLIMOHHBIM METOAOM. AHAIN3
COIIPOBOXKIAIOT KOHTPOJIGHBIM OITpeAeIeHNeM, IIPOBOASA €r0 4epe3 Bce ITaIlbl, KPOME B3SATUSA HaBECKU
IIOYBEI.

4.2.2. KOMIUIEKCOHOMETPUUECKOE OIPENETIEHNE MAaTHUA

Ko BceMy 06beMy dumbTpara, IIOIyIeHHOTO IIPY BEITECHEHUY MarH1s pacTBOPOM XJIOPUCTOIO Ky,
mpwiMBaoT 2 ¢M3 pactsopa ruapookucy Hatpust ¢ (NaOH)=2 monb/mM3 5—7 xaiiesib pacTBOpa KUCIOTHOIO
XpoMa TEMHO-CHHETO UM THTPYIOT PacTBOpPOM TpWIOHA B 0 mepexoma po30Boil OKpacKM pacTBopa B
cupeHeBylo. O0beM TpwiIoHa b, ITomreammiit Ha IIEpBO€ TUTPOBAaHME, HE VUMTHIBAIOT. 3aTeM pacTBOP
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HelTpaiusyior congHol kucioroi ¢ (HCI)=2 moms/oM? mo nepexona cUpeHeBON OKPACcKy MHAMKATODA B
PO30BYIO, IIPWINBAIOT 5 ¢M? XJIOPUIHO-AaMMUAYHOrO 6y(hepHOTo pacTBOpa U TUTPYIOT MATHUM PACTBOPOM
TpwioHa b 1o mepexoma po30Boil OKpaCKU PacTBOpa B CHHIOIN.

4.2.3. ATOMHO-aGCOPOIIMOHHOE OIIPENEIEHIE MarHus

Marnuii onpenesIsoT Ha aTOMHO-abCOPOLIMOHHOM CIIEKTPODOTOMETPE IIPU ITIOBOPOTE HAKOHEYHMKA
ropenky Ha 30 ° OTHOCUTEIBHO JIy4ya CBETA JIAMIIBL ¢ TIOJTHBIM KaTOIOM 110 aHATUTUYECKOMN MHuK 285,2 HM.
B TEXHOJIOTMYECKUE EMKOCTY TIOMEIIAIOT 110 2 ¢M3 PUIBTpaTa, [10Iy9eHHOTO IIpU 06paboTKe IIPOGHL TOYBLE
PacTBOPOM XJIOPUCTOTO KU, T00aBILIOT K HeMY 48 ¢M? pacTBOpa ¢ MacCOBOM KOHLIEHTPALIMEN CTPOHLIUS
2,08 Mr/cM? M TepeMemmuBaioT. 3areM paboune PacTBOPLI CPABHEHUA, IPUIOTOBJIEHHEE IO I 3.15, u
aHAIM3UPYEMEBIe PACTBOPEL BBOAAT B BO3AYIIHO-IIPOIIAH-OYTAHOBOE WM BO3IYIIHO-ALETIIEHOBOE IUIaMS
aTOMHO-a0COPOLIMOHHOTO CIeKTPOo(hOTOMETPA U 3aIIKCHIBAIOT TTOKA3aHUS IIprbopa.

4.2.4. ®oroMeTpryecKoe OIpeAeIeHIe MAarHUa

B xonmyeckue Kosobl BMecTMOCTBI0 100 cM? oT6mparor o 2 cm® (uibTpaTa, IMOMYYEHHOTO IIPU
06paboTKe TIPOBHI ITOYBEI PACTBOPOM XIOPUCTOrO Kamusa. IIpmmusaror mo 50 ¢cM3 OKpalMBaIOIIEro peak-
TUBA, IIPUTOTOBIIEHHOTO 110 I1. 3.10, ¥ ITepeMeIIBaT. 3aTEM IIPU HEIIPEPHIBHOM II€pEMEIIMBAHNUY PACTBOpa
B TeueHue 10—15 ¢ IpWINBAIOT U3 GIOPETKY B KAXIYIO EMKOCTD 110 5 ¢M3 pacTBOpa THAPOOKUCH HATPUA
¢ (NaOH)=2 monp/mm3. ONTHYECKYIO IUIOTHOCTh PabOUYMX PACTBOPOB CPABHEHMS, IPUTOTOBJIEHHBIX 110
1. 3.16, ¥ aHAIM3UPYEMEIX PACTBOPOB U3MEPSIOT: TIPU UCIIOIB30BAHUH TTOJIMBUHIIIOBOTO CITUPTA HE paHee
YeM 4depe3 5 MUH ¥ He II03[IHEee YeM depe3 2 4 Iociie IPpUbaBIeHMsT pacTBOpa THAPOOKKUCH HATPUS; IIpU
HCITOTIb30BaHNM XKeJIaTHHA He paHee yeM depe3 10 MMH U He no3fHee 4eM depes3 1 4 mocie mpubapiieHUs
TUIPOOKUCU HATPUA, TaK KaK CTaOWIBHOCTh OKPAIIMBAHMS B 5TOM CIIydae COXpAaHSAETCS B TeueHue 1 4.
OINITUYECKYIO IUTOTHOCTDb U3MEPSIOT OTHOCUTENIBHO HYJIEBOIO PAacTBOPA, COAEPXKAILETO BCE KOMIIOHEHTHI,
KpOMe MarHus, B KIOBETE ¢ TOJIIIITHOM TTOIIONIAIOIIETO 0 3 ¢M IIPY JUMHE BOIHBE 535—555 am. HyneBoit
PacTBOpP CPaBHEHMS B KIOBETE IPUOOpa 3aMEHSIIOT HA CBEXCIIPUTOTOBICHHBINA KaXIbIE 2 4 IIPH UCIIOJB30-
BaHUU ITOJIMBUHWIOBOTO CIIMPTA, a IIPU MCIIONb30BAHUY XeJlaTuHA — Jepe3 1 4.

5. OBPABOTKA PE3VYJIbTATOB

5.1. Meroa Bobko-Acknnasu-Anemuna B Mmogunkamu [IMHAO
EMxocts katnonHoro oomeHna (£KO) B Mr-3k8/100 r oYBBI BRIYUCIISIOT 110 (hopMyJie

V—V,) C-V, 100
V, -m ’

EKO =

rae V' — o06beM pacTBOpa TMAPOOKUCH HATPUS, M3PACXOMOBAHHBIN HA KOHTPOJIBHOE TUTpoBaHue 20 cm3
CEpHOI KUCIIOTBI, CMS;
V;, — 0o0BeM pacTBopa I'MAPOOKUCH HATPHsI, M3PACXOZOBAaHHBII Ha TuTpoBaHue 20 cM? dwisrpara,
IIOJIy4EHHOTO IIPU BBITECHEHMM Ba* cepHoOIT KUCIOTOI, cM;
C — MoJdpHas KOHLUEHTPALUS PacTBOpa TMAPOOKMCH HATpMA, MOJb/aM3;
V, — 00beM CepHOM KUCIOTHI, B3ATHIA [T BEITECHEHUS IIOITIOILEHHOTO TT0YBOit Gapus, cM3;
m — Macca HaBeCKM BO3MYITHO-CYXOil IIOYBHI, T;
V; — obbem wibTpaTa, B3ATHIA I TUTPOBAHNA, oM
100 — xoaddumment nepecyera Ha 100 T TOYBHL.

5.2. Okcnmpecc-meron IIMHAO
5.2.1. KoMiiekcoHOMeTpHIeCKOe ONpeaeieHNe
EMxocTs kaTnornHoro o6MeHna (EKO) B Mr-3kB/100 T 1TOYBBI BEIMUCIIAIOT IO (hopMyIie

(V—V,)-C-2-100
EKO = p :

e V— o6beM TpuwioHa B, M3pacXoHOBaHHBIA HA TUTPOBAHUE MATHUS, CM3;
V; — obbeM TpwioHa B, M3pacXxomoBaHHEI Ha KOHTPOJIBHOE OIpeeeHNne, cM?;
C — MoJApHas KOHIEHTpalua pacTBopa TpWiIoHa B, Moss/mv?3;
2 — K02 UIMEHT IIEPEBOAA B MI-9KB;
100 — xoaddurnment mmepecuera Ha 100 T ITOYBEL;
m — Macca BO3AYIIHO-CYXOM ITOYBHI, T.
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5.2.2. AtoMHO-aGCOpOIIMOHHOE U (POTOMETPUIECKOE OIPEIEICHIA

Jta 3TUX OIIpefeieHi CTPoAT IpamyupoBodHEbIe Tpadumku. IIpu rmmoctpoeHmu rpaduka IO OCH
OPOMHAT OTKJIAMBIBAIOT 3HAYCHUA U3MEPEHHBIX OITHYECKUX TUIOTHOCTEN B pacTBOpax CpPaBHEHMS, IIPUTO-
TOBIIEHHBIX 110 1. 3.15 wix mo 1. 3.16, a 1mo ocu abCLUMCC — COOTBETCTBYIOIINE KOJIMYECTBA MATHUS B
repecuere Ha Mr-5kB Ha 100 r moussr: 0, 2, 6, 10, 14, 20, 30, 40. I'pagyupoBodHble TpahUKU CTPOST B IEHD
aHamM3a TaK, YTOOBI YCPeOHAIONAA JIMHUS IIPOXOMIIa KaK MOXHO OIImKe K TOYKaM, ITOyYeHHBIM B
pe3ynapTaTe eIMHUYHOTO M3MEPEHUS DPACTBOPOB cpaBHeHMA. ComepskaHMe MarHUA B aHAIM3UPYEMBIX
pacTBOpPAxX, SKBUBAJIEHTHOE EMKOCTU KaTUOHHOTO 0OMeHa, HaXOIAT 110 IpaUKy M BEMUTAIOT U3 ITOTyYeH-
HOTO 3HAYEHUA Pe3y/IbTaT KOHTPOJIBHOTO OIIpene/IeHNS.

5.3. 3a OKOHYATENBHBIM pe3yJbTaT aHajlu3a, BEIIOJTHEHHOTO JOOBIM M3 TPHUBEIECHHBIX METOIOB,
MPUHUMAIOT Pe3yIbTaT eAUHIYHOTrO olpeneeHusd. JoryckaeMble OTKIIOHEHUSA OT aTTeCTOBAHHOTO 3Haue-
HUS CTAHZAPTHOTO o6pasla Wir OT cpeaHeapu(pMeTHIeCKOro ITOBTOPHBIX OIIPEASICHU IIPY OIIepaTUBHOM
KOHTPOJIE BOCIIPOU3BOAUMOCTY U3MEPEHUI B OMHOU 1PpoOE C ITOBEPUTENBHOU BepossTHOCThI0 P=0,95 He
JTOJDKHBI TIpeBbImath 20 %.
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