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Method for determination of vanadium

MKC 75.080
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Jlara seenenma 01.01.92

Hacrosummii craHgapT pacnpoCTPaHSAETCSI Ha CHIPYIO He(PThb, MPOAYKTBI €€ MEPETOHKH, TSDKEJIbIE
IUCTWUISTHBIE TOIUIMBA, OCTATOUHbIE HEPTEMPOAYKTH M YCTAHABIUBAET (DOTOMETPUUECKHIT METOM ONpe-
IEJICHUST BAHAIUS TPH COACPXKAHUU €r0 HE MEHEE 2 MI/KT MpPOIyKTa.

CraHIapT He PacIpOoCTpaHsIeTCs Ha OTpabOTaHHBIE Macia U HEQTENPOLYKTH ¢ 307000pa3yloLMHU
TIpUCaIKaMu.

CylIHOCTh MeTONa 3aKmoyaeTcd B 06paboTKe MCHBITYeMOH MPOOBI KOHLEHTPUPOBAHHON CepHON U
a30THOI KUCIOTaMU WJIN SIEMEHTAPHOMN Cepoii, WU COXcKeHUM NMpoOsl. TlomyyeHHas npu CXXUraHuM 30714
TIOIBEPTacTCsl KUCIOTHON 00paboTKe ¢ MOCAEAYIOIHM HOTOMETPHPOBAHMEM PACTBOPA KOMILIEKca dhocdo-
PpOBOIEGPAMOBOKHCIIOTO BAHANMS HA JJIMHE BOJHBL 436 HM.

1. AIIIIAPATYPA, MATEPHUAJIbBI 1 PEAKTHUBBI

CnexrpodoroMeTp min GOTOKOIOPUMETP, OCHAIEHHBIA (UIETPOM, 00ECTICUMBAIOIIMM MOJIOCY MPO-
myckauus 10—20 HM nmpu [IHHE BOJIHBI 436 HM; KIOBETHI H3MEPUTEIIBHBIC C TOMUMHOM CTost 1; 2 Witk 5 cM.

IMeus MydenbHast, obecnieunBalomas HarpeB 10 (525+25) °C wiuu npu 030aeHIH poos (825+25) °C.

DEeKTPOIDIMTKA 3aKPBITAs ¢ TEPMOPETYIISITOPOM.

Yauiku 1151 BEITAPUBAHKS U3 TEPMOCTOMKOTO M XHMHUYECKH CTOMKOTO CTEKJIA MJIM TUIATHHOBBIC YAIIKH
muamerpoM 80—110 MM BMecTuMOCTBIO S0—400 cm3,

IManoyka CTeKISTHHAS.

Crakanst o T'OCT 25336, smectumocTteio 50, 150, 250 u 400 cm3.

Kon6er meprsie mo FTOCT 1770, sMectumocTeio 25, 50, 100, 500 u 1000 cm3.

Crakansl papdoposere mo 'OCT 9147.

IMunetku BMectumocthio 0,5; 1,0; 2,0; 5,0; 10,0; 25,0 cM3 mo TOCT 29227.

JlamMna uHbpakpacHas WK Ipyrue HarpeBaTeIbHBIE YCTPOMCTBA, MO3BOJSIOIINE BHIIAPUBATL MPOOY
6e3 pa3OpBI3THBAHMSL.

T'openka rasosasi.

Kanensuuia mo T'OCT 25336.

Boponka crekinsaunas mo T'OCT 25336, nuametpoM 55—60 MM.

TTpoMeIBanka.

Bymara unouKaropHas.

Bymara buibTpoBasibHas ¢ comepxanueM 306l He 6osee 0,015 % wim 06e330¢HHBIH DUIBTP.

Bona muctuiiMpoBaHHag u GuoucTwUMpoBanHas, pH 5,4—6,6.

Kucnora azotnas mo TOCT 4461, xodueHTpupoBaHHasa u pas6aeiaeHHast 1:9. [Ipu npuroToBIeHUU
pa30aBieHHBEIX KUCIOT K 06beMaM BOIBI OCTOPOXKHO TOOABISIIOT KOHLIEHTPHPOBAHHYIO KUCIIOTY.

Kucnora oprodocdopuas mo T'OCT 6552, 85 %-Haa u pazbasieHHas 1:2.

Kucnora cepras no TOCT 4204, KoHIeHTpUpOBaHHAS U pa3basiaeHHas 1:1, 2 Moxb/oM3.

Wsnamme opmmansuoe ITepeneyaTka BocHpeleHa
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Hartpuii yrnexucnetit 6e3Bonnsiii mo 'OCT 83.

Harpwuii BonshpamoBokucistit 2-pogustii mo T'OCT 18289, pacteop 185 r/mm3,

Cepa 3meMeHTapHast C conepXaHueM 3076l He 6onee 10 Mr/KT.

Kucnora comsaras mo 'OCT 3118 u pasbasnenHas 1:1.

Harpusa runpookucs o TOCT 4328, pactBopst 0,5 u 2,0 Monb/am3,

HM3onponaHo, X. 4, Wi 4. 1. a.

Banagusa msatuokucek mo HJI, x. 4.

AmMoHUI BaHanueBOKKCbI Meta o TOCT 9336, x. u.

Kcunon, x. 4. wm 4. 1. a.

1,4-TonyoncynbhoKHUCIOoTa, X. 4. WIH 4. 1. a.

®eHondranenH, 1 %-Hplil paCTBOP B 3THJIOBOM CITHPTE.

Becol nabopatopHble 00LLETO HAa3HAUEHUs ¢ MpeaeaoM B3BeuiuBaHus 200 r He HMXKE 2-TO Kjacca
TOYHOCTH.

Bce ucnonb3zyeMble peakTHUBBI JOIKHBI OBITh KBATU(UKAIIUM X. U, WIH Y, 1. a.

JlomyckaeTcsl MPpUMEHATh UMITOPTHBIC PeaKTHBHI KBATHGHUKAIIMN He HIDKe YKa3aHHON B CTaHIApTe.

(ITompaska, UYC 9—92).

2. ITIOATOTOBKA K UCITBITAHHUIO

2.1. Ot60p ipo6 — no 'OCT 2517.

2.2. Tlpurorosnenne cepuoii kucaornl ¢ (H,SO,) = 2 moas/mm3.

B dapdopossrii cTakaHunk BMecTUMOCTBIO 150 ¢M3 HammBaor 70 cM3 IMCTWUIMPOBAHHOM BOOB M
OCTOPOKHO, MO KaIUISM, NMPH TMOCTOSHHOM IEePeMEIIMBAHNM, H00aBIAOT 11 ¢M3 KOHLEHTPHPOBAHHOMN
cepHoil kucaoTel. ITocie OXJMaXmeHUS CONepKNMOE CTAKAHYHKA KOJUYIECTBEHHO MEPEHOCAT B MEPHYIO
KOJIOy BMECTHMOCTBIO 100 ¢cM? M TOBOIST 10 METKH IMCTHLIHPOBAHHOMN BOIOM.

2.3. IlpuroToBieHne pacTBopa BoJb()paMOBOKUCIOro HaTpusa 185 r/am3.

B crakane BMmecTuMOcTBIO S0 cM? pactBOpsiioT 18,5 I IBYXBOZHOrO BOJMB(PAMOBOKMCIOIO HATPHS
(Na,WO,-2H,0) B ropg4eii IMCTWUIMPOBAHHOI BOIE, OXJIAXAAIOT 0 KOMHATHOH TEMIIEPATYPhl, KOJIMYECT-
BEHHO IEPEHOCAT B MEPHYIO KOJI0y BMeCTUMOCTEIO 100 ¢cM? M TOBOIAT KO METKH AUCTWUIMPOBAHHOM BOIOH.

2.4. TIpurorosnenmne ruapookucu natpus ¢ (NaOH) = 0,5 moms/am3.

B crakan BmectMocThio 100 ¢Mm3 momemaior 20,0 I ruApOOKMCH HATPHSA, OCTOPOXHO PACTBOPSIOT B
IMCTHUUTUPOBAHHOM BOZIE, KOMIMUECTBEHHO MEPEHOCIT B MEPHYIO KOJIGY BMECTUMOCTBIO 1000 ¢cM3 M moBOAAT
O METKU TUCTWLINPOBAHHON BOXOI.

2.5. TIpurorosienne ruapookucu Hatpusa ¢ (NaOH) = 2 moan/mm3.

B crakan BMeCcTMMOCTBIO 50 CM3 IIOMEINAIOT § T TMAPOOKMCH HATPHSA, OCTOPOXHO PACTBOPSIOT B
JIUCTWIIMPOBAHHOM BOME, KOJTUUECTBEHHO MEPEHOCAT B MEPHYIO KOJIOY BMeCTUMOCTHIO 100 ¢M3 M 1oBOIAT
10 METKU TUCTWILINPOBAHHOMN BOXOM.

2.6. IlpuroroBienne >TajaoHHOrO pacTBopa sanammsi 1000 mr/kr (1 ¢cmM3 pacrsopa comepxur 1 mMr
BaHATHA).

B crakane BMecTuMocTRIO 100 cMm3 pacTBOpstior 0,5740 r MeTaBaHAAUE BOKHCIOTO aMMOHUS B 40 ¢cm3
pa30aBIeHHOIN a30THOM KHUCJIOTHI, KOJIUUYECTBEHHO MEPEHOCIT B MEPHYIO KOJIGY BMECTHMOCTBIO 250 cM3 M
IOBOIAT OO METKU AUCTWLTUPOBAHHON BOIOI.

2.7. TIpuroToBijeHHEe ITAJOHHOTO pacTBopa Banamua 50 mr/kr (1 ¢cm3 pacrBopa coaepxur 0,05 mr
BaHATMSA).

IMunerkoit oT6MpaloT 5 ¢cM3 3TaIOHHOrO pacTBopa BaHamust 1000 Mr/Kr, KOJIHYECTBEHHO MEPEHOCIT
B MEpHYIO K0JI0y BMecTHMOCTBIO 100 cM3 ¥ HOBOIAT 10 METKH THCTH/UTMPOBAHHOM BOMOIA.

2.8. IlpuroToBaeHHe ITAIOHHOTO PACTBOPA BaHausA W3 nATHOKHCH Banamus (V,0;)

2.8.1. TIpuroroBieHne 3TAJIOHHOTO pacTBopa BaHamus 100 mr/kr (1 cM3 pactBopa comepxut 0,1 Mr
BaHAINA).

B crakan BMecTuMOCTBIO 50 ¢cM3 mometraioT 0,1785 r MATHOKKMCH BaHAAMS, TPEABAPUTEILHO MPOKA-
JICHHOTO B IUIATMHOBOMH vaiuke mpu Temmeparype 500 °C—550 °C B teueHue 2 4. JIoGaBsgiOT B CTaKaH
1,5 cM3 2 MoB/nM3 pacTBOpa TMAPOOKMCH HATpUS M HEMTPAIM3YIOT MO KaIUIIM 2 MOJb/IM3 pacTBOPOM
cepHOM KUCTOTH (mpubausureabHo 0,2 ¢M3) B MPHUCYTCTBUU JIakKMycoBoi Gymarn xo pH or 6 mo 7 ¢
HeOOMBIIMM U30BITKOM (TMPUOIM3UTENBHO OTHA KaTIlIsd).

3ateM B cTakaH 106aBagioT 10 cM3 TUCTWLIHPOBAHHOM BOIBI, COMEPXKUMOE KOTHIECTBEHHO MEPEHO-
CAT B MEpPHYI0 KoJ0oy BMecTMMOCTBIO 1000 ¢cM3 u moBOZAT O METKH AUCTWUIMPOBAHHOM BOmoi. Bce
OMEPALIMH TPOBOAAT MO BO3MOXHOCTH OBICTPO, MOCTOSTHHO TTEPEMEIITHBAs.
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2.8.2. TIpuroTtoBnenue pactBopa Banamus S0 mr/kr (1 cM3 pactBopa comepxur 0,05 Mr BaHagus).

IMuneTkoit oTOMpaloT 25 ¢cM? 3TAIOHHOTO pacTBopa BaHamus 100 Mr/Kr, KOJMUYECTBEHHO MEPEHOCST
B MEPHYIO KOJIOY BMECTUMOCTBIO 50 ¢M3 U IOBOAST N0 METKM TUCTHLIHPOBAHHOM BOMIOIA.

2.9. IlocTpoenue rpaayMpoBouHOro rpaguxa

2.9.1. B marte crakaHoe BMecTuMOCTBIO 100 cM3 otMepstior mmunerkoii 0; 5,0; 10,0; 20,0 u 25,0 cm3
pacTBopa BaHamus koHueHTpauun 50 mr/kr (1 cm3 = 0,05 Mr BaHanus).

JTOGaBIISTIOT K KaXKIOM aJIMKBOTHOM YacTH 2 CM3 CepHOM KMCIOTHL 1:1, 5 cM3 pas6asieHHO#M opTodoc-
(OpHOI KUCIIOTH U 2,5 ¢M3 BOIB(MPaMOBOKHCIOrO HATPHUS, TIIATENBHO MEPEMELIMBAIOT TOCIIE OOABIEHUA
KaXIOTO peaKkTUBa.

(ITonpaska, NYC 9—92).

2.9.2. PactBops! HarpepaT m0 40—70 °C, oxJaXaaioT 10 KOMHATHOM TEMIIEPATyPhI, KOJMYECTBEHHO
MEPEHOCIT B MEPHBIC KOJOBI BMECTUMOCTBIO 50 CM3, TOBONAT DO METKHM MUCTHUIMPOBAHHON BOIOM U
BBUIEPXUBAIOT B TeueHue 60 muH. TMonyyennsie pactBophl comepxar 0; 0,25; 0,50; 1,0; 1,25 BaHamus B
50 cM3 pactBOpa. PacTBOpBI HOKHBI OBITH MPO3PAYHBIMH.

2.9.3. PactBOpBI, MPUIOTOBJICHHBIE U3 PEAaKTUBOB 1O Il 2.9.1 u 2.9.2, He comepXallMe BaHAIuA,
HMCTOJBE3YIOT B KAUeCTBE KOHTPOJBHOTO PacTBOpA.

(Ilonpaska, UYC 9—92).

2.9.4. N3MepsAI0T ONTHYECKYIO TUIOTHOCTH paboyvyero pacTBopa Ha CHEKTPO(OTOMETpPE TPH THHE
BOJIHBI 436 HM 00 HAa (POTOBNEKTPOKONOPUMETPE CO CBETODWILTPOM, OGECIIEYMBAIOLIEM IIOJIOCY IMPO-
myckanus oT 430 no 450 HM.

Tonwmny K10BeTHI (1, 2 wiKn 5 M) BLIOMPAIOT B 3aBUCUMOCTH OT COACPXAHHS BAHAIMS B HCIIHITYEMOM
TIPOLYKTE.

B KI0BeTY CpaBHEHUS MOMEIIAIOT KOHTPOJIBHEII PacTBOp.

KioBeTy TOMUMHON 5 CM MCMOMB3YIOT MPH KOHLIEHTpauuu BaHammsa 10 10 Mr/kr (mMpH 3TOM IS
TIOCTPOCHMS TPanyMpoBOYHOro rpadmka orMepsior mumnetkoit 0; 2,0; 4,0; 6,0; 8,0; 10,0 cm3 pactBOpa
Ba"anus 50 mr/kr). Ilpu koHIeHTpauu BaHagust 6onee 10 MI/Kr MCITONB3YIOT KIOBETHI TOMIUMHOM 1 WM
2 cM.

2.9.5. Ins mOCTPOECHUSI TPALyMPOBOYHOrO rpacduka Mo OCH OPIMHAT OTKJIAIBIBAIOT ONTHYECKYIO
TJIOTHOCTH PacTBOPA, a IO OCH abCUMcC — conepxaHue BaHamus (Mr B 50 ¢cMm3 pacTBopa).

3. ITPOBEJEHUE UCIIBITAHUA

3.1. O0paboTKa NPOOLI KOHIEHTPHPOBAHHOH CEPHOM KHCJIOTOMH

3.1.1. JInsa DOoCTHXXEHHUS OMHOPOIHOCTH MpoOy mepel ucnbiTaHueM HarpesaioT ot 20 °C xo 100 °C B
3aBUCUMOCTH OT BSI3KOCTH. EC/TM TIPORYKT BBICOKOBS3KHII, TO €ro HarpeBaior oT 3 mo 10 muH npm
HETMPEPHIBHOM NepeMeltuBaHun. Ocanok Ha JHE OCTOPOXHO MEPEMEIIHBAIOT.

3.1.2. Macca nipo6bI He(pTenpomyKTa 3aBUCUT OT TIPEATIONATAEMOTO CONEPKAHUS BAHAIUS, TOMIIHHEI
€104 PacTBOpa B U3MEPUTEIILHON KIOBETE M KOHEUHON KOHUEHTpaLUuH (pa30aBiacHHs) MPOOHL.

Maccy npo6sl () B rpaMMax BEIUHCIISIOT IO (hopMyre

m=?,

rie K — ko3 dummenT s pacyeTa Maccsl MpooH (Tabi. 1);
¢ — TIpeAnoiaraeMast KOHUEHTPALIMST BAHAMUS, MT/KT.

Tabnunma 1
BmectMOCTD KOMOHL IS Koaddumment wis pacyera
TONIKMHA KIOBETH, CM pasGaBieHys IpOBs, CM° Maccsl IIpo6s1 K
1 50 500
1 25 250
2 50 250
2 25 125
5 50 100
5 25 50
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3.1.3. HcnoeiTyeMyo Tipo6y B YalllKe T BEIMApUBAHHUS CTABST MO, JJaMITy MHDPpaKpacHOTO U3JTy4eHUS
WIM JPYroro HAarpeBaTe/IbHOIO YCTPOMCTBA. BomapuBaloT mpu6IM3uTeNbHO A0 50 % MepBOHAYAILHOIO
obbema, usberas pa3bpBI3TUBAHUA.

3.1.4. K yacTHYHO BHITIAPEHHOM TPoOe MTOOABIISIOT TIPUMEPHO PaBHBIN 00BeM KOHLICHTPUPOBAHHOM
CEPHOM KUCIIOTH (IIPUMEPHO B COOTHOLIEHHH MEXIY KOJTHIECTBOM KUCIOTH U mpo6oii 1 cm3 Ha 1 1).

IMoaroroBneHHYIO TakuM 00pa3oM MpoOy OCTABJSIOT HAa HECKOJIBKO 4acOB B KOHTAKTE C CEPHOIl
KUCJIOTON Ui JIYYIIErO €€ BO3ACHCTBUS W MpEeNoTBpalleHWs pa3OpbI3TMBaHMS PacTBOpa B IIPOLIECCE
HarpeBaHWs HA 3IEKTPOIUTUTKE.

3.1.5. Jo6Gapnsior 1 cM3 u3omponaHosa LI MpeaoTBpalllcHUST WM YMEHBIICHHS TTIEHO00Pa30BaHMS.
Yauky ¢ mpoOoii CTaBsAT HA DJIEKTPOTUIUTKY.

3.1.6. TToCTOSHHO MOMENIMBAsA CTEKISTHHOM MAJIOUKOii, Mpo0y MOIOTPEBAIOT HA JIEKTPOIUIMTKE 0
Hayvasa 3aryCTeHUs U MOSBJICHUS OeJIoTo IbIMa. DIEKTPOIUTUTKY 3aMEHSIOT TOPETKOM.

Ipu NMOCTOSSHHOM TepeMENIMBAHUN PA3JIOKEHHe TPOOBI BELYT OO MCUYE3HOBEHHMsS O€0ro JpiMa M
TOJTyYeHUS OOYTIMBILIETOCS OCAIKa.

3.1.7. CTeKNgHHYIO MaJIOuKy OYMIIAIOT (buiabTpoBanbHOII OyMaroi. ByMmary kinanyT B yaluky st
BBIMAPUBAHUSA, B KOTOPOU O0yrIMBajics oOpasel.

3.2. O6paboTka mpobnl cepoii

3.2.1. B moaroromneHHyo0 cormacHo mi. 3.1.1—3.1.3 npoOy m00aBasgioT cepy B Konuuecrse 10 %
MacChl IPOOBI, TIIATENHLHO NMEPEMEIMBAIOT U MPOBOIAT MCIIBITAHKE coracHo mm. 3.1.5—3.1.7.

3.2.2. Ocrarok, moMyuYeHHBIH mocae o0paboTKH Cepoii MM CEPHOUM KUCIIOTOM, MEPEHOCAT B Mydeb-
HYyIO TI€Ub, HArpeTylo IO TeMmiepaTypbl He MeHee 120 °C, moBomsaT B TeueHHE 2—3 4 TeMIepaTrypy IO
(525425) °C.

st obneryeHus mpoliiecca O30JCHHS OCalka B MeYb MOAAETCH MOTOK BO34yXa WM KUCIOPOIA.

3.2.3. K monyueHHOM Cyab)aTHOM 30/¢ JO0ABISIOT 2 CM3 KOHICHTPHPOBAHHOMN a30THOM KHCJIOTHI,
2 cM3 KOHLICHTPUPOBAHHOI CEPHOM KHCIOTH U MOIOTPEBAIOT HA JJICKTPOIVIMTKE IO MOSBJICHUS Gesioro
IOpIMa.

3.2.4. CHHUMAIOT YAUIKy C 3JEKTPOIVIMTKH M TIIATEJIHLHO OOMBIBAIOT CTEHKH Yaliku 15 cM? aucrui-
JHpOBaHHOI BOmbl. CHOBA HArpeBalOT Ha SJICKTPOIUIMTKE A0 TOSBICHWSA OGElOro AbIMa M OXJIAXHAIOT.
HoGaestior pactBop ruapookucu Hatpus ¢ (NAOH) = 0,5 mMoab/aM3 B NpUCYTCTBUM WHAMKATOPHOM
oymaru 10 poctixeHust pH ot 6 mo 10. 3atem 106aBiIgIOT MO KAIUIAM pa30aBlIeHHYIO CEpHYIO KucoTy 1:1
mo pH ot 3 mo 5.

(ITonpaska, TYC 9—92).

3.2.5. TlonyyeHHBIH PaCcTBOP KOJHMYECTBEHHO MEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 50 ¢M3 H
JIOBOJAT A0 METKU JUCTWUITMPOBAHHOM BOJOW.

3.2.6. Ecnu MmOJYyYEHHBIH pacTBOP MYTHBIH, €ro (GWIBTPYIOT OO OCBETICHHS Yepe3 CTEKITHHYIO
BOPOHKY ¢ OYMaXXHBIM DUIBTPOM.

3.3. Coocod coxoxeHns: npodsI

3.3.1. Croco6 COXCKEHUS MPUMEHSIOT TPH AaHATU3E TSKENbIX JUCTHUIATHBIX H OCTATOYHBIX TOTLIHB,

B miaTHHOBYIO YallIKy MOMEIIAIOT 06€330M€HHBIN MWIBTP TaK, YTOOBI OH TUIOTHO MPWICTAN KO AHY
M CTeHKaM Yamku. Yaumky ¢ GMIbTpOM B3BEIIMBAIOT.

3.3.2. Maccy ucmeITyeMoro HedTenpoaykra 6epyT B COOTBETCTBUHM ¢ TaOi. 2.

Tab6nuupa 2
KoHueHTpamys BaHagusi, Mr/Kr Macca mpoGs1, T
Jo 10 Ot 25 mo 50
Cs. 10 » 15 » 30

3.3.3. Bropoii 06e3301eHHbII GUILTP CKIAOBIBAIOT BIBOE U CBOPAUMBAIOT B BUIE KOHYyca. BepxHioio
YacTh KOHYCa Ha PacCTOSAHUHM 5— 10 MM OT Bepxa OTPe3aloT HOXHULIAMH U TTOMEIIAIOT B YallKy. CBepHYTHIi
B BHUIIE KOHyca (DWIBTP OMYyCKAlOT B YAIIKy ¢ HeGTENMPOLYKTOM OCHOBAaHMEM BHU3 TaK, YTOOBI OH CTOSUI
YCTOWUYMBO, 3aKPHIBas GOJBIIYI0 YaCTh HePTEeMpoayKTa.

3.3.4. Yamky ¢ UCTIBITYeMBIM He(DTEMPOMIYKTOM HarpeBaloT Ha SJIEKTPOIUIUTKE B TeueHue 20—30 MuH
IO TIpeKpalleHUs JISTKOTO BCIICHUBAHUSA U TponuTKU GubTpa HedrenponykToM. TTocae Toro kak duiabTp
mponuTaeTcs HeGhTENMPOLYKTOM, €ro momkuranT. CxuUraioT HeDTenponyKT OO MOMYYEHUS CyXOro YIIUC-
TOTO OCTaTKa.
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3.3.5. IInaTHHOBYIO YallIKy ¢ CYXHM YIJIMCTHIM OCTATKOM MOMELIAIOT B Mydenb, HArpeThlil 1O TeM-
nepatypbl He Huxe 200 °C, B TeueHHe 2—3 4 mogAHUMAIOT TeMmrepatypy a0 (550+20) °C u BbIIEPXHUBAIOT
YallIKy ¢ OCTATKOM IIPH 3TOM TEMIEepaType A0 MOJHOro 030aeHus (1 4 u 6onee). OxMaxaaoT 10 KOMHATHORM
TeMrnepatypbl. Jlo6asnsnor 5 cM3 pa30aBaeHHOM CONSHON KMCIOTH M MOXOTPEBAIOT COAEPKMMOE 0 pac-
TBOpeHHS 30bl. [IoXydeHHBHT pacTBOP ymapHBaloT 10 2—3 cM3 M H06aBIgI0T K Hemy 0,5 © Ge3BOAHOrO
yrekucnoro Harpus. ITomydeHHBI pacTBOP YMApHBAIOT HA TECUYAaHOI 0aHe OO HCUE3HOBEHHMS BJIArH
(BU3YyaJIbHO). 3aTeM 4Yallky MoMelaloT Ha 2—3 MUH B Mydenb, HarpeThlit 10 (800+20) °C.

(ITonpaska, UYC 9—92).

3.3.6. Cias B yallKe OXIaXOAIOT 10 KOMHATHOM TEMIIEPaTypPhl H PacTBOPAIOT B 10 cM3 THUCTHILIM-
poBaHHOI BoapL. ITomydeHHBII pacTBOp ABAXIbl PUIBTPYIOT Y€pE3 OAUH U TOT XK€ PUIBTP B MEPHYIO KOJIOY
BMECTUMOCTBIO 50 cM3.

®OuUABTP ¢ 0CATKOM MPOMBIBAIOT HEGONBIIMMH MOPIMAMH TUCTHUIHPOBAHHOM BOIBI 10 HEMTPANIbHOM
peakuum no (eHojdTaieuHy, MPOMBIBHBEIE BOIBI MPUCOCANHSIOT K (GDUIBTPATy B MEPHOI KOIOEe M JOBOAAT
JIO METKU TUCTWJIMPOBAHHOM BOIOM.

3.4. Coxcxenne npodnl ¢ J00ABICHHEM Cepbl H PACTBOPHATE €

3.4.1. Ins noCTHXXK€HHMSI ONHOPOTHOCTH Mpo0y HArpeBaloT, Kak onucaHo B 1. 3.1.1.

3.4.2. Maccy npoOsl 6epyT B COOTBETCTBHH C Ta0i. 3.

Ta6bnuua 3
Konmuecteo no6aBok
Konuenrparnus
BAHANMS, MI/KT Macca nmpoGel, T
Cepa, 1 Kcunon, cm’ HsonponaHon, fiv
Jo 10 Or 30 mo 50 0,1-0,2 8 3
Cs. 10 mo 200 » 15 » 30 — 4 1,5

Maccy HedTenpoaykTa U 100aBKU B3BEIIUBAIOT WJIH OTMEPSIOT B IVIATHHOBYIO YAIlIKY.

JlomyckaeTcss HICoib30BaTh OT 2 10 7 T 1,4-Tonyoncynb(hOKHUCIOTH BMECTO JOOABOK, Ha3BAaHHBIX B
Tabm. 3.

3.4.3. TInaTHHOBYIO YAIIKY CTABAT HA TPEHOXHUK C KEPAMUICCKUM TPEYTOIBHMKOM M OCTOPOXHO,
u3berast CONPUKOCHOBEHUS TIATMHOBOM YalllKM ¢ YCTAHOBJICHHBIM TIaMeHEM (CHHUIT KOHYC), HarpeBaloT
IO CAMOBO3TOpaHMS MPOOBL. 3aTeM ropeiKy yIAISIOT U JaloT npode cropeTh. [Tocie ncue3HoBeHU TIAaMEHHU
YaIllKy BHOBb OCTOPOXHO IMOLOTPEBAIOT OO UCYE3HOBEHMS TyMaHa NBYOKUCH cepbl (SO;) M MOJIHOro
KOKCOBaHHUS MPOOHL.

Bce onepammy mpoBOAAT MPU XOPOIIO pabOTAIONMIeHi BBITSIKKE.

3.4.4. TInaTHHOBYIO YAILIKy ¢ KOKCOBBIM OCTaTKOM TIOMEINAIOT B HarpeTyio o (550+25) °C mydens-
HYI0 TIeYb M BBIACPXKMBAIOT IO IOMHOTO O30JIEHUSA OT | U 10 HECKONBKHUX YacOB B 3aBUCHUMOCTH OT
HUCTBITYEMOTO MPOAYKTA.

ITo okoHYaHMM O30JIEHUS YAIUKY BHIHUMAIOT U3 TCYH M OXJTAKIAIOT.

3.4.5. Tlocne OXJMaXOEHUS YALIKU IO KOMHATHOM TeMIepaTypbl K COACPXUMOMY H0GABISIOT 2 ¢M3
KOHLEHTPUPOBAHHOM CEPHOM KUCIOTBL U OCTOPOXHO MOMOTPEBAIOT HA TTUTKE (MJTU TOPENTKOM ) O TOTHOTO
PacTBOPEHMS 30JIbl U MCUE3HOBEHUS MApOB ABYOKHUCH cepbl. [1MaTHHOBYIO JallIKy OXJIaXIAl0T.

3.4.6. ITocne oxnaxneHus 1O KOMHATHOM TEMIIEPATYPhl CTEHKH TUIATHHOBOM YALIKH OMOJIACKHUBAIOT
OMIMCTWIIMPOBaHHON Bomoil. T1omyyeHHBI pacTBOp HArpeBalOT A0 MOSBICHUS GEIOTO IbIMA M KOJIUYe-
CTBEHHO MEPEHOCAT B MEPHYIO KO0y BMeCTMMOCTEIO 50 cm3. TTocie oxmaXaeHusa 10 KOMHATHOM TeMIIe-
paTyphel pacTBOP AOBOIAT OO METKH OMOMCTILIMPOBAHHOM BOMOM.

3.5. ®oromeTpHpOBaHHE

3.5.1. B crakan BMecTuMOCTEIO 100 ¢cM3 MOMENIaoT aTMKBOTY pacTBOPA B 3aBUCHMOCTH OT OXHIae-
MOTO COAEP:XKaHMS BaHAAMS, TTOJYUSHHOTO WM TIO 1. 3.2.5, v 1. 3.3.6, win 1. 3.4.6 (Iipu KOHLEHTPALlUK
BaHanus mo 50 Mr/kr cremyer Opath 40 cM3 pacTBopa), 2 ¢M3 pa3baBieHHOM CepHOil Kucnotel 1:1, S5 cM3
pas6arneHHOM opTodochOopHO KUCTOTH U 2,5 ¢cM3 pacTBOpa BOIB(hpaMOBOKKCIOro Harpus. Kaxmprii pas
COIEPKMMOE CTaKaHa TePEMEILIUBAIOT BCTPSIXUBAHUEM.

3.5.2. PactBop HarpesaioT 10 40 “C—70 °C, oxaxxmaioT 10 KOMHATHOM TeMIepaTyphl, KOJTUYECTBEH-
HO TIEPEHOCAT B MEPHYIO KOJOY BMECTUMOCTBIO 50 ¢M3, HOBOAAT 10 METKH NMCTHWIIMPOBAHHOM BOXON U
OTCTaMBalOT B TeueHUe 60 MuH. PacTBOp HODKEH OBITH MPO3PAYHBIM.
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3.5.3. TOoTOBAT KOHTPOJBHELI pacTBOp. B K00y BMecTHMOCTBIO 50 ¢cM3 moMenaioT 2 ¢cM3 pa3GaBieH-
HOM cepHOM KuCHOTH 1:1, 5 ¢M3 pas6asneHHo# oprodocdopHoil KMCIOTH U 2,5 ¢cM3 pacTBOpa BOIb(dpa-
MOBOKMWCJIOTO HATPHS. XOPOILIO MepeMENIMBAIOT BCTPIXUBAHUEM M TOBOAAT IO METKH AHCTHUTHPOBAHHOIM
BOIOW.

3.5.4. B K10BeTy HAJIMBAIOT pabOUHii pacTBOP, MPUTOTORIEHHBIH MO 1. 3.5.1. ONTHYECKYIO IIOTHOCTD
HU3MEPSIOT TIO 1. 2.9.4 OTHOCUTENBHO KOHTPOJMBHOrO pacteopa (m. 3.5.3).

3.5.5. Maccy BaHanys. B MWUIMTPAMMAaXx, COAEPXaIrylocs B 50 ¢M3 HCMBITYEMOro pacTBOpa, onpeae-
JIAI0T MO TPagyupoOBOYHOMY Ipaduxky (mm. 2.9.1—2.9.5).

4. OBPABOTKA PE3VIIbTATOB
4.1. KoHLeHTpalmio BaHAous (¢) B MIWUIMTPAMMax Ha KWIOTPaMM BBIYMCIISIOT IO opMyrne

_ my-1000 - 50
€= m-V ’

TOe m; — Macca BaHAIUSA B UCIBITYEMOM PacTBOpE, OTIPEACNICHHASA TIO TPATYHPOBOYHOMY IpadHKy, MT;
m — Macca o0pasia, T;
50 — obmmmit 00bEM HCCIAEAYEMOIO PacTBOpa, U3TOTOBIEHHOIO I (POTOMETPHPOBAHHS, CM3;
V — anukBOTa pacTBOpa, B3ATAd OIS (POTOMETPUPOBAHUS, CM3,
4.2. Maccoyio momo BaHamus (X) B IPOLIEHTaX BBIYMCSAIOT TIO (hopmyJie

X=c- 104

4.3. 3a pe3yabTaT MCHBITAHUSA MPUHUMAIOT CPeaHEeapu(MMETUUECKOE PE3YIBTATOB ABYX ONpPEACICHMIA.

4.4, TounocTs MeTOAA

4.4.1. CXxoouMoCTh

JlBa pe3ynbraTa OMpEeAeAeHHUM, MOMYUYEHHbIE OMHUM UCIOJTHUTEIEM, IPU3HAIOTCA TOCTOBEPHBIMHU
(¢ 95 %-Hoii 1OBepUTEIBLHOM BEPOSATHOCTHIO), ECITU PACXOXKACHUE MEXIY HUMU HE TIPEBBILIAET 3HAYCHHIA,
YKa3aHHBIX B Ta0. 4.

Taonuua 4

KonueHtpatust BaHagus, Mr/Kr CxonumocTb Bocnpomssogumocts, %
Jo 2 0,3 Mr/kr
Cs. 2 10 %
o 6 50
CB. 6 17

4.4.2. BocnpoM3BOOUMOCTh

JIBa pe3yabTraTa UCTIBITAHMIA, MTOJIyYEHHBIE B IBYX Pa3HBIX JIaGopaTopusx (C 95 %-Hoi n1oBepuTeIbHOM
BEPOSTHOCTBIO), MPU3HAIOTCS JOCTOBEPHBIMH, €CTH PACXOXACHHS MEXIY HUMH HE MPEBHIIIAI0T 3HAYCHUIA,
YKa3aHHBIX B Ta0. 4.
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