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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 PASPABOTAH AkumoHepHeIM 06LecTBOM «Pycckuii antoMuHnin meHeaxkmeHT» (AO «PYCAT MeHen-
#MeHT»), Accoumnaunen «ObbegmMHeHne Npon3BoanTenein, NoCTaBLWWKOB 1 NnoTpebuTenen antoMmuHmsa»

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryrmpoBaHUio M METPONorim

3 NMPUHAT MexrocyoapCTBeHHLIM COBETOM MO CTaHA4apTU3auuuv, MeTponorum u cepTudurkaumm
(npotokon ot 29 Hoabpa 2024 r. Ne 179-11)

3a NMPUHATWE NporofiocoeBanu:

KpaTkoe HauMmeHoBaHUe CTpaHbl Kog cTpaHbl CokpaleHHoe HanMeHOBaHWe HaunoHaneHoro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTuaayum
AzepbangxaH AZ AzcTtaHgapTt
ApmeHus AM 3A0 «HauuoHanbHBIA OpraH no craHgapTu3auum

1 meTponoruny» PecnyBrnvkn ApMeHus

benapycb BY lNocctangapt Pecnybnunkv Benapycb

Knprmnaums KG Kelpreiactangapt

Poccusa RU PoccraHgapt

YabekucTaH uz Y3beKkckoe areHTCTBO MO TEXHWYECKOMY perynupo-
BaHUIO

4 lMpwukasoMm PefepanbHOro areHTCTBa N0 TEXHUHECKOMY PErynupoBaHuIo U MeTponorvm ot 16 aHBaps
2025 r. Ne 8-cT meskrocygapctBeHHblid ctangapt FOCT 25542.4—2024 BBefieH B AeNCTBUE B KAYECTBE HALKO-
HanbHoro ctaHgapTta Poccuitickon ®enepaunn ¢ 1 noHa 2025 r. ¢ NpaBoM AOCPOYHOTO NpUMEHeHUs

5 B3AMEH MOCT 25542.4—93, TOCT 25542.6—93, TOCT 13583.10—93, TOCT 13583.11—93

Hugpopmayus o esedeHuu 8 delicmeue (npekpaweHuu delicmeus) Hacmosweao cmaHdapma u u3me-
HeHUl K HeMy Ha meppumopuu ykaszaHHbIX ebille 2ocydapcme nyBnukyemcs 8 ykazamensax HayluoHanbHbeIX
cmaHdapmos, uzdasaeMbix 8 amux 2ocydapcmeax, a makxe 6 cemu MHmepHem Ha calimax coomeemcmey-
FOLUX HaULUOHAansHbIX 0paaHo8 no cmaHéapmusauull.

B cny4ae nepecmMompa, U3aMeHeHUs Ufiu 0mMeHs! Hacmosuje2o cmarndapma coomeemcmaeyrouias UH-
copmayus bydem onybnukosaHa Ha oghuyuansHoM uHmepHem-calime MexzocydapcmeeHHo20 cogema 1o
cmaHOapmu3ayuu, Memponozuu U cepmugbuxkayuu 8 kamanoee «MexzocydapcmeeHHbie cmaHOapmbly

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuuy», 2025

B Poccuiickon ®egepaummn HacTOALWMIA CTaHAaPT HEe MOXKET BbiTb MONMHOCTLID UMK
YacTU4YHO BOCNPOU3BEOEH, TUPAXKMPOBAH N pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelleHns PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUiD
W MeTpONorun
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

FMWHO3EM

MeTogbl onpegeneHUs okcuaa BaHagus, oKcuga mapraHua,
oKcupa Xxpoma U gUoKcuaa TUTaHa

Alumina.
Methods for the determination of vanadium oxide, manganese oxide, chromium oxide and titanium dioxide

Data BeepeHua — 2025—06—01
C NpPaBOM [OCPOYHOTO NPUMeHeHUA

1 ObnacTtb NnpumMeHeHunA

HacTosawmi ctaHgapT pacnpocTpaHsaeTcs Ha MWHO3eM W yYCTaHaBMNMBAET:

1 doTomeTpuyeckue MeTodbl onpegenenuns okcunaa saHagus (V).

- ¢ npuMmeHeHnem N-6eHson-N-heHnnrugpokcunammia — npyv MaccoBol gone okcuaa BaHagua (V) ot
0,0005 % po 0,2 %, ecnu MaccoBas AONA OKCUAAa Xpoma M AMoKCKMAA TUTaHa He NpeBbIWaeT COOTBETCTBEHHO
0,002 % wn 0,006 %;

- ¢ npumeHeHnem docopHOBONL(PaMOBOM KUCIIOTE — NPU MaccoBol Aone okcuaa saHanusa (V) ot
0,005 % pno 0,02 %.

2 mMeTogbl onpenenexHua okcuga mapranua (11):

- (POTOMETPUYECKUI — NMPU MaCCoBONM Aone okcuaa mapraHua ot 0,0001 % go 0,002 %;

- aToMH0-abcopbUMOHHbLIM — NpKU MaccoBoi gone okcuaa mapradua ot 0,0005 % go 0,007 %;

3 MeToabl onpedeneHua okcuga xpoma:

- aToMH0-abcopbUMOHHbLIR — NpK MaccoBow gone okcuaa xpoma ot 0,0015 % go 0,01 %;

- hoTOMETpMYECKMA — NpW MaccoBol gone okcuga xpoma ot 0,0002 % go 0,01 %.

4 (oTOMETpUYECKUA MeTo[ onpeaeneHns AUOKcMAa TuTaHa — npy Maccoeon gone oT 0,001 % mo
0,02 %;

5 meTon aTOMHO-3MWCCUOHHOW CMEKTPOCKONUU C MHOAYKTUBHO CBSAI3AHHOW NNa3mMon onpefeneHus oKcu-
0a BaHagus, oKkcuMaa MapraHua, okcuga xpomMma W guokcuaa TuTaHa.

2 HopmaTuBHbIE CCbINKK

B HacTosiwlem cTaHOoapTe Mcnonb30BaHbl HOPMATUBHBIE CCHIMKA Ha criefylolue MeXrocygapCTBeHHbIe
cTaHgapThl:

FOCT 83 PeaktuBbl. HaTpuia yrnekucnblid. TexHUYecKne ycrnosusa

FOCT 612 Peaktusbl. Mapraney, (II) xnopucTblil 4-BogHbINA. TEXHUYECKME YCNOBUSA

FOCT 804 MarHuin NepBUYHLINA B YyLLKax. TEXHUYECKUE YCITOBUSA

FOCT 2603 PeakTtuBbl. ALETOH. TEXHUYECKNE YCMNOBUS

FOCT 3118 PeaktuBbl. Kucnota congHasa. TexHuuyeckue ycnoBusi

MOCT 4038 Peaktuebl. Hukens (1) xnopug 6-BogHbIA. TEXHUYECKNE YCNOBMS

MOCT 4165 PeaktuBbl. Megb |l cepHokmcnan 5-sogHas. TexHWYeckMe ycnosus

FOCT 4199 PeaktuBbl. Hatpuin TetpabopHokmcnbid 10-BoaHbIA. TEXHWYECKME YCIOBUSA

FOCT 4204 PeakTtuebl. Kucnota cepHas. TexHUYecKkne ycrnoBus

FOCT 4220 PeakTtuBbl. Kanui 4ByXpOMOBOKUCHEIA. TeXHUYECKue YCnoBus

FOCT 4328 PeakTtuBbl. HaTpusa ruapooknck. TeXHUYECKME YCIIOBUSA

FOCT 4461 PeaktuBbl. KucnoTta azoTHas. TexHUYecKue ycrnosus

MapaHune ochbuumnansHoe

GostExpert.ru
https://GostExpert.ru/gost/gost-25542.4-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69814
https://gostexpert.ru/gost/gost-25542.4-2024?utm_source=pdf&utm_medium=69814&utm_term=page

FOCT 25542.4—2024

FOCT 4658 PTyTb. TexHu4yeckMe ycrnoBus

FOCT 5457 AueTuneH pacTBOPEHHbIN 1 ra3o06pa3Hbiil TEXHUYECKUIA. TeXHUYECKNE YCINOBUS

FOCT 6008 MapraHel, MeTannM4Yeckuil 1 MapraHel, a30TUPOBaHHbIA. TEXHUYECKMNE YCIOBUA

FOCT 6552 PeakTuebl. Kucnota optodoccopHas. TexHu4eckne ycnoBus

FOCT 7172 PeakTuBbl. Kanuin nMpocepHOKUCIILINA

FOCT 9656 Peaktuebl. Kucnota bopHas. TexHn4eckme ycrnoBusi

FOCT 10157 AproH razoobpasHblii U XXUAKWA. TeXHWYeckue ycrnoBus

rOCT 10929 PeakTtuBbl. Bogopoga nepokcug. TexHU4eckne ycnosms

rOCT 11069 AntoMUHWMIA NepBUYHbIA. Mapku

FOCT 18289 PeakTtuBbl. HaTpuii BONbpamMOBOKUCTILIA 2-BOOHbLIA. TEXHUYECKUEe YCIOoBUS

FOCT 18300 CnupT 3TUnNoBbIA PeKTUUKOBAHHBIA TEXHUYECKUA. TEXHUYECKME YCIOBUSA

rOCT 20015 Xnopodopm. TexHU4eckne ycrnosusi

rOCT 20478 PeaktuBbl. AMMOHWIA HAACEPHOKUCTIbIA. TEXHUYECKNE YCIOBHS

rOCT 20490 PeakTtuBbl. Kanuii mapraHuoBOKUCHbIA. TEXHUYECKUE YCroBma

MOCT 23201.3 MuHozeM. MeToabl pasnoxeHusa npobbl U NPUrOTOBNEHWS PacTBOPOB

MOCT 24104 Becbl nabopaTtopHble. ObLine TexHu4eckne TpebosaHUsa

OCT ISO/IEC 17025 Obwwue TpeboBaHUA K KOMMNETEHTHOCTU MCMbITATEeNbHbIX U KanMbpoBOYHbLIX Na-
Boparopui

M pupMmeHaHne — I'ipm nonb30BaHM HacToAWMM CTaHOapToOM LI,BJ'IECOOGpaBHD NpoOBEPUTH ,ELEI;‘ICTBI/Ie CCbIno4-
HbIX CTAHOAPTOB W KNaccUUKaTopoB Ha ohMLMANbEHOM MHTEPHET-caiTe MexrocynapCcTBeHHOIo COBETa Mo CTaHOapTu-
3aUWK, METPONOTMKM U cepTUKMKaLuu (Www.easc.by) Unu no ykasaTensm HaluWOHamNbHbIX CTaHO4apTOB, U3AaBaeMbIM B
rocynapcTBax, ykasaHHbIX B MPEAUCIIOBUM, UMK Ha OhULIMATbHBIX CaiiTax COOTBETCTBYIOLMX HALMOHAMNBHBIX OPraHoB Mo
CTaHgapTu3aunn. Ecnu Ha AOKYMEHT aHa HeOaTnpoBaHHAaA CCbiNKa, TO cnefyeT UCnonb30BaTh JOKYMEHT, ,D,eﬁCTByIOLLLV]I?i
Ha TEKyLLWIﬁ MOMEHT, C Yy4eTOM BCEX BHECEHHbLIX B HEro nameHeHuin. Ecnn 3amMeHeH cCbiNoYHbIN AOKYMEHT, Ha KDTOpblﬁ
[JaHa [aTWpOBaHHas CCbinka, TO CriedyeT WCMOoMb30BaTh yKa3aHHYK BEpCUI0 3TOTo AOKYMeHTa. Ecnu nocne npuHATHA
HaCTOSLLEro CTaHAapTa B CCbINOMHbINA AOKYMEHT, HA KOTOPLIA JaHa AATUPOBAaHHAs CChiNka, BHECEHO M3MEHeHMe, 3aTpa-
rvBarwLlee NonoXxeHWe, Ha KOTOPOE 4aHa CChinka, TO 3T0 NonoXeHne NpUMeHsieTcs be3 yyeTa 4aHHOTo M3MeHeHus. Ecnu
CCbINOYHbIA AOKYMEHT OTMEHeH Be3 3amMeHbl, TO MOMOXKEHWE, B KOTOPOM JaHa CCbINKa Ha Hero, NPMMEHSIETCS B YacTu, He
3aTparvBaroLllen 3Ty CCbINKY.

3 doTtomMeTpUYECKUA MeToA onpeaerneHna okcuaa BaHagus
C n-6eH3ounn-n-theHNNrnapoKCuNaMmmHOM

MeTon ocHoBaH Ha LLEeNOYHOM pasnoXeHun npobbl, oKMCNeHn BaHaaua Ao saHaaws (V) nepmaHraHa-
TOM Kanus B pacTBOpe CepHOM KUCMOThl 4,5 Monb/AM3, 06pa3oBaHuM HUONETOBOro KOMMMEKCHOro coeauHe-
Hua BaHagusa (V) ¢ N-beH3oun-N-cdbeHnrnapokcunaMmHoM, 3KCTPaKLUKM KOMMNIMEKCHOTO COeQUHEHUS XITOpO-
hOpMOM W M3MEPEHMN ONTUYECKOM NMOTHOCTM pacTBOpa Npy ANWHE BOMHbI 524 HM.

3.1 Annapartypa, peakTuBbl U pacTBOpbI

ObbluHOe nabopaTtopHoe obopynoBaHue.

CnekTpodoTOMETp unv hoTOSNEKTPOKONOPUMETP ¢ ddMNbTpaMu, obecnevynBalnMKU MakcMMansHoe
ceeTonornoweHne ot 520 go 530 HM.

[enuTenbHble BOPOHKN C O4EHb Y3KUM FOPMbILIKOM BMECTUMOCTLI0 250 cmS.

Bo Bpemsi npoBefeHus aHanWaa UCNoNb3yT TONbKO PEakTHBbI MO KAYECTBY HE HWXe 4.4.a. U AUCTKN-
NIMPOBaHHY0 BOAY WK BOOY IKBMBANEHTHOM YMCTOTHI.

Kucriota cepHasi no FTOCT 4204, pactBopbl 16 1 8 monb/am3. OcTopoxHo HanwsatoT 450 cm® cepHoit
kucnotel (p = 1,84 rICM3, npubnuantensHo 96 %-HbI NO Macce pacTBOp) B cocya, cogepxalunin 500 cm3 BOAbI,
oxnaxaatT, aooaaTt obvem go 1000 cmS nepemMeLlnBaloT.

Kucnota consnas no MOCT 3118, p = 1,19 r/cm®, npubnuantensHo 38 Y%-Hblit pacTsop.

Kanuit mapraHuoBo-kucnblit no FTOCT 20490, pactsopbl 0,6 r/am3 u ¢ maccosoit gonei 0,5 %.

Hatpua rugpokcug no FOCT 4328, pacteBop ¢ maccoBon gonen 5 %. PacTBop rotoBAT 1M XpaHAT B Mo-
NM3TUIEHOBOM COCYAE.

Kap6oHat HaTpua 6e3eogHbiin no MOCT 83.

Kucnota 6opHasa no FTOCT 9656 unu Tpexokuck bopa.

Hatpwin TeTpabopHo-kucneii no FOCT 4199, o6e3BoxeHHbIA Npu Temnepatype 400 °C.
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PacTtBop-poH 12 r yrnekvmcnoro Hatpusa v 4 1 6opHoir kucnoTel unv 10,3 r yrmekucnoro HaTpmsa m 3,3 1
TeTpaboOpPHOKUCIIOrO HaTpUa NMOMELLAKT B NMAaTMHOBYH YallKy, NepeMeLllMBaloT U pacTBOPSAKOT NpWU Harpeea-
Hum B 100 cm3 BoAbl. PacTBop oxnaxgarT, NepeHoCAT B cTakaH BMecTumMocTbio 400 cm3, cogepxawmn 48 cm3
pacTeopa CepHoil KUCNoTbl 8 Monb/aM3. PacTBop oxnaxaatoT, nepeHocsT B MepHY Konby BMECTUMOCTBIO
250 CM3, OOnMBaKT 40 MeTKM BOAOW M NepemMeLlLnBatoT.

XnopodopmMm, He cogepxawmini atunosoro cnupta, no NMOCT 20015. OuuwakT xnopodopmMomM,
p=1,49 r/cM3, NPOMbBIB €ro NATb-LIECTb pa3 KONMYeCTBOM BOfbl, COCTABMSIIOLLMM NonoBWHY B3siTOro 0bbema
xnopodpopma. BeicylumeatoT B npucyTcTBMM 6€3BOAHOMO Xnopuga Kansuus v neperoHsatoT, cobupasa guctun-
NAT B COCYA M3 TEMHOrO cTekrna. XpaHaT B TEMHOM NpOXNagHOM MecTe npu Temnepartype Hmke 25 °C.

N-6eH3oun-N-beHUnrngpokcunaMmmnH, pacteop ¢ maccoeoi gonei 0,1 % B xnopodopme. PacTeop xpa-
HAT B cOCyOe M3 TEMHOTO cTekna — He bonee 7 cyT.

Banagwa (V) okcua.

CraHgapTHble pacTBOpbl BaHaOWUs:

a) Pacteop A: 0,25 r npegBapuTenibHO BbicyweHHoro npu Temnepatype 110 °C B TedeHme 1 4 1 oxnax-
OEHHOTo B 3KCcMKaTope okcvaa BaHagua (V) pacTeopsioT B 8 cm® pacTeopa rugpokeuaa Hatpusi. [Jo6asnsioT
10 cm3 pacTBopa cepHon KUCNoThl 16 MOHb/,ElM3, nepeHocAT B MepHyto Konby BMecTuMmocTeio 1000 CM3, no-
nMBawT 40 METKM BOAOW M NepemMeLlBatoT.

1 cm® pacTteopa A cogepxut 0,00025 r okcvaa raHagus (V).

6) Pacteop b: 10,0 cm3 pacTBopa A NepeHocsT B MEpPHY0 komnby BMecTUMocTbio 250 cm3, jonvBaoT Ao
METKM BOOOW W NepeMelunBatoT. PacTBop roToBAT nepen npuMeHeHUeM.

1 cm3 pactBopa b cogepxut 0,00001 r okcuaa BaHagus (V).

3.2 NpoBegeHne aHanusa

3.2.1 ANUKBOTHYH 4YacTb CEPHOKWCIIOro pacrteopa npobbl, NPUIOTOBEHHOMO MO METOAY Pa3noXeHUs
npobbl cnnaenednem no MOCT 23201.3, otbupatoT B Konuyectee 50 cm3 npyv MaccoBoW Aore oKcuaa BaHa-
avs (V) go 0,01 % vnn 25 cm? npu MaccoBoii gone ero cebiwe 0,01 % 1 nomeLLawT B OEenUTENbHYIO BOPOHKY
BMecCTUMOCTbI0 250 cM3, npeaBapuTENbLHO CMOYMB KpaH BOPOHKM xnopodopMmoM. Ecnu anukBoTHas 4acTb
coctasnseT 25 cmd, pobaensiT 25 cm? pacTeopa-toHa. B gen UTEMNbHYK BOPOHKY fobaensawT 15 cm? pacTBo-
pa cepHOW KMcroTel 16 MOHb/ﬂM3, npeaBapuTenbHO OXNaXaeHHOW Ao TemnepaTypbl Huxe 20 °C, gobasnsioT
No Kannsam pacTBOp MapraHLOBOKMCIOrO Kanus A0 YCTOMYMBOW GrefHO-pO30BON OKPAaCKW, BCTPAXMBAKT U
OCTaBMsOT Ha 5 MuH. 3aTtem gobaensioT 10 cm3 pacTtBopa N-6eHzoun-N-tbeHunrngpokcunaMmya u 32 cm3
CONSAHON KACMOThI, NpeasapuTensHo oxnaxaeHHon ao 10 °C, n scTpsxueaoT 1 MuH. lNocne paccnoeHns Xno-
pochopMHyto hasy CNMBAKOT B CyXyH MEpHYK Komndy BMecTUMOoCTh 50 cM3. DKCTPaKLUMIO MOBTOPSIKOT C HOBOW
nopumen 10 cm3 xnopodopma, cnvsas XxnodopMHyo dasy B Ty e MepHyto konby. PacTBop aonuearT o
MEeTKMN XNopodopMOM U NepemMeLlnBaltoT.

M3amepslT ONTMYECKYD NNOTHOCTL pacTBopa Ha (DOTO3NEKTPOKONOPUMETPE UMW CNekTpodoToMeTpe,
YUMTbIBast, 4TO MaKCUMYM CBETOMOrMOLEeHNs1 pacTBOPOB COOTBETCTBYET ANWHE BONHbl 524 HM. PacTBopom
CPaBHEHWA CMYXWUT pacTBOP KOHTPOMbLHOMO OMbITa, NPOBEOEHHbLIN YEpPE3 BCe CTaAMW aHanvaa.

Maccy okcmaa BaHagus (V) B pacTBope HaxoasaT no rpagyvupoBOYMHOMY rpaduky.

3.2.2 [na nocTpoeHusi rpafyMpoBOYHOrNO rpauka B BOCEMb OeNUTENbHbLIX BOPOHOK BMECTUMOCTbIO
250 cm? kaxaasi, KpaHbl KOTOPLIX MPeABAPUTENBHO CMaYMBaIoT XxnopodopmoMm, oTMepsikT 0; 0,5; 1,0; 2,0; 4,0;
6,0: 8,0 n 10,0 cm3 ctaHgapTHoro pacteopa b, 4to cooTtBeTcTByeT 0; 0,000005; 0,00001; 0,00002; 0,00004;
0,00006; 0,00008 un 0,0001 r okcuga saHagus (V). Bo Bce BopoHky gobaensawT no 20 cm3 pacTeopa cepHoWn
KncnoTel 16 Monb/gm3, npeaBapuTenbHO OXNaXAEHHON A0 TemnepaTypbl Himke 25 °C (20 °C), o6bem pac-
TBOpOB AoBOAST Ao 70 cm® Bopoit, fo6asnsoT 3—4 kannv (no kannam) pacTBopa nNepmMaHraHarta kanusa go
yCTOM4YMBON BNegHO-po30BOM OKpacku 1 fanee nocTynawT cornacHo 3.2.1.

[na npenoTBpalleHMa BOCCTAaHOBMNEHUS BaHAAUS COMAHYIO KUCIOTY 0o0BaBnsaT HEMNOCPEACTBEHHO Me-
pen akcTpakuwei. Moatomy npouedypy aHanvsa crieqyeT NpoBOAUTE A0 KOHUA, Kaxablh pas obpabaTthiBas
TOMNMbLKO OHY Npoby.

PacTBopom cpaBHeHWsI CMYXKUT pacTBOp, He cofepXalluii cTaHAapTHOrO pacTBopa BaHagus.

Mo nony4YeHHbIM 3HaYEHUAM ONTUYECKUX NNOTHOCTEN M COOTBETCTBYOLWMM MM Maccam OKcuaa BaHaaus
(V) cTposaT rpagynpoBOYHbIN rpaduk.
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3.3 Ob6paboTka pe3ynbLTaToB

3.3.1 MaccoByto gonto okcnaa saHagous (V) B npoueHTax BblMUCAAT no dopmyne

_m-W
X = Zga+100, (1)

rae m, — macca okcuaa BaHaams (V), HalgeHHas no rpagympoBO4HOMY rpadmky, T
V, — obbem ocHoBHOrO pacTeopa, cm3;
m — macca HaBecCKW rmuHo3ema, T;
V, — o6bem anuKBoTHOW YacTu pacTeopa, cm3.
3.3.2 [Jonyckaembie pacxoXOeHUs pesynsTaToB napannenbHbliX onpeneneHunii U peaynsTaTos aHanuaa
He JOMXHbI MPeBbIllaTh 3HaYeHWN, ykasaHHbIX B Tabnvue 1.

Tadbnuua 1
Donyckaemoe pacxoxaeHue, % (abc.)
Maccogas pons okcuaa saHaaws (V), %
npegen NoBTOPAEMOCTH, I npegen eonpounssoaMmMocTv, R
Ot 0,0005 go 0,0010 kY. 0,0004 0,0008
Cgs. 0,0010 » 0,0030 » 0,0008 0,0015
» 0,003 » 0,005 » 0,001 0,002
» 0,005 » 0,010 » 0,002 0,003
» 0,010 » 0,020 » 0,003 0,005

3.4 lNpoTtokon aHanu3a

npOTOKOJ'I aHanmaa AOJKEeH codepXaThk crnefyrune JaHHbIe!

= VI,EIEHTI/ICDMKBLI,MI-O umccnegyemoro matepuana;

CCbIIKY Ha I'IpVIMeHFiEMbIl?I MeTon,

peaynbraTtbl aHanmaa,

OCDGGHHOCTM1 OTMEe4YeHHbIe B NpoLecce aHanmaa;

nobble onepauuvn, He npegycMOTpeHHble HacTodAwWMM CTaHgapToM Wk CcHUTarwwmnecs Heobs3a-
TeNnbHbIMW.

4 doTOMeTpUYECKUWN MeTOoA onpeaeneHUs okcuaa BaHagus
¢ dpochopHOBONBLGPaMOBON KMCNOTOMN

MeTog OCHOBaH Ha WenoYyHoM pasnoxeHun npobbl, 06paszoBaHMK XKeNToro coeanHeHnst BaHagus ¢ goc-
(hOpHOBONbMPAMOBOW KACMOTOWM U M3MEPEHMN ONTUYECKON NMOTHOCTK pacTBopa nNpu anvHe BorHbl 400 HM.

4.1 AnnapaTtypa, peakTUBbI U pacTBOpbI

CnektpodoTomMeTp Mnu hOTOSNEKTPOKONOPUMETP.

KucnoTta asotHasi no FOCT 4461, pacteop 8 Monb/am3.

Kucnota optodocdopHas no MOCT 6552.

HaTtpuin Bonbdpamoso-kucnblia no FOCT 18289, pacTBop ¢ maccoBoi gonen 16 %.

Hartpua rugpokcua no MOCT 4328, pacteop ¢ maccosoi gonen 5 %.

Banagusa (V) okcug,.

CTaHpapTHble pacTBOpbl BaHaOus:

a) Pacteop A: 0,2500 r npegBapuTensHO BhicyLeHHOro npu temnepatype 110 °C B TedeHue 1 4 1 ox-
na)eHHOro B akcukaTope okcwaa BaHaaums (V) pacteopstoT B 8 cm® pacTBopa rugpokcuaa HaTpusi, fo6aens-
toT 10 cm3 pacTBopa a30THOW KUCNOThI, MEPEHOCAT B MEPHYI0 Konby BMecTumocTsi 1000 cM3, JonueatT 4o
METKW BOOOW U NepeMEeLLWBALOT.

1 cm3 pactBopa A cogepxut 0,00025 r okcuga saHagus (V).

6) Pacteop b: 10,0 cm® pacTBopa A nepeHocsiT B MepHY konby BMecTuMocTbio 250 cm3, gonueaioT go
METKW BOOOW WU NepeMeLLMBaloT. PacTBop rotoeAT nepes npyMeHeHUeM.

1 cm3 pactBopa b cogepxut 0,00001 r okcuaa BaHagus (V).
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4.2 NMpoBegeHue aHanu3a

4.2.1 AnuKBOTHYH YacTb o6bemom 50 cM® a30THO-KMCTOro pacTBopa Npobbl, NPUTOTOBMEHHOTO Pa3no-
*eHueMm npobel cnnasnennem no NOCT 23201.3, noMeLLawT B cTakaH BMecTMMocTbo 250 cm3, pgobasnsAT
20 cm3 pacTBOpa a30THOM KUCMOThI U HarpeBaloT 4o Temnepatypbl 90 °C.

3atem gobasnsioT 4 cm® opTothocthopHOM KUCNOThI, 4 cM3 pacTBopa BONb(MPaMOBO-KUCIOrO HAaTPUs 1
nepemelvBeatoT. [ocne oxnaxgeHus pacTBopa NepeHoCcAT B MepHyt konby BmectumocTee 100 cm3, ponu-
BAlOT A0 METKM BOLOW W NepeMeLLnBatoT.

Yepes 15 MWH M3MeEPAIOT ONTUHECKYK MMOTHOCThL pacTBopa Ha OTO3NeKTPOKONOpUMETPE UMK Crek-
TPOHOTOMETPE, YHUTbLIBAS, HTO MakCUMYM CBETOMNOIMOLLEHWUS pacTBOpa COOTBETCTBYET AnvHe BOMHbl 400 HM.
PacTBOpOM cpaBHEHUsI CNYXUT pacTBOP KOHTPOMNBLHOrO onbiTa, NPoBEAEHHbIN Yepes BCce cTadumn aHanusaa.

Maccy okcmaa BaHagusa (V) HAXOOAaT no rpagynpoBOYHOMY rpadhuKy.

4.2.2 N9 NOCTpOeHUs rpagyMpoBOYHOMO rpadmka B BOCEMb MepHbIX konb BmecTumocTeio 100 cm3
kaxnas otmepstoTt 0; 1,0; 2,0; 4,0; 8,0; 12,0; 16,0 n 20,0 cm3 cTaHgapTtHoro pacteopa b, uTto cooTBeTCTBYET
0; 0,00001; 0,00002; 0,00004; 0,00008; 0,00012; 0,00016 u 0,00020 r okcuga BaHagus (V). Bo Bce KonoObl
pobasnsoT Bogy Ao obvema 50 cm3, 3aTem — no 20 cm® pacTBOpa a30THOM KUCMOThI, HArPEBaKT A0 TEMMe-
patypbl 90 °C n ganee noctynatT cornacHo 4.2.1. PacTBopoM CpaBHEHWsI CMYKUT pacTBOp, HE codepKallunii
CTaHOapTHOroO pacTeopa BaHaaus.

Mo nony4YeHHbIM 3HAaYEHUAM OMTUYECKNX NNOTHOCTEN M COOTBETCTBYIOLWMM MM Maccam OKcuaa BaHagus
(V) cTposiT rpagynpoBOYHbIN rpadumk.

4.3 ObpaboTka pezynsLTaToB

4.3.1 Maccosyto gonto okcuga BaHagmsa (V) (X) B npoueHTax BeIYMCAAT No chopmMyne

-
¥ =4 2
m . vz r ( )
rae m; — macca okcuga BaHaaws (V), HalileHHas no rpagyMpoBOYHOMY rpadbuky, T;

V, — ofbem 0CHOBHOrO pacTBopa, cm3;

m — Macca HaBeCKW MmMunHo3ema, I,

V, — ofbem anuKBOTHO YacTu pacTBopa, cm3.

4.3.2 [lonyckaemble pacxoxOeHWUs pe3ynbTaToB napannenbHblX onpeaeneHuin U pe3ynsTatoB aHanvsa
He JOMXKHbI NPEBbLIAaTh 3HAa4YeHUN, yKasaHHbix B Tabnuue 1.

5 doTtomeTpUUECKUI MeTod onpederieHUs oKcuaa mapraHua

MeTog, OCHOBaH Ha LLeno4YHOM pasnoxeHunn npobbl, Bel4eneHn okcurngpaTta mapraHua Ha Konnektope,
OKUCNEeHWN MapraHua nepuMogaTomM Kanus u M3MepeHui oNTUYeCKon NMOTHOCTM OKpPalleHHOro pacTeopa nep-
MaHraHarta Kanus npu arnunHe BomnHbl 525 HM.

5.1 AnnapaTypa, peakTUBbl 1 pacTBOpbI

CnekTpocoToMeTp Unu hoTO3MNEKTPOKONOPUMETP.

Kucnota cepHas no FOCT 4204, pacTteopsl 1:1 1 1:15.

Kucrnota asotHasa no NOCT 4461.

Kucnota optochoccopHas no MOCT 6552, pacTteop 1:1.

KucnoTta 6opHaa no FTOCT 9656.

Kucnota congHas no NOCT 3118 pacteop 1:1.

Hatpuin yrnekucnein no FOCT 83.

Hatpusa rugpokcua no FOCT 4328, pacteopsbl ¢ maccoson gonet 20 n 2 %.

AMMOHMIA HagcepHokucnblin no FOCT 20478, pacTBop ¢ MaccoBoi gonen 20 %.

CnupT aTunoBkIiM pekTudukoBaHHbin no TOCT 18300.

Marumit metannmyeckunia no MOCT 804.

MarHuin cepHokucnblin, pacteop: 3,0 r mardua pacteopsT B 20 cm? pacTeopa cepHoW kucnoTtel 1:1,
nepeHOCAT B MEPHYI0 konby BMecTUmMocTsio 1000 cm3, [onMBaloT [0 METKM BOAOI M NepeMeLlnBaloT.

Kanus nepuogat unw Hatpus nepuogart.

Bonopona nepokcua no MOCT 10929.
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Bopa, He copgepxawasa socctaHosBuTenen: k 1000 cm3 ANCTUNNWPOBaHHOM BOoAbl AobaesnawT 5 cm3

pacTBopa CepHOM KMCnoThl 1:1, HarpeBakT A0 KUNeHWs, 40BaBNAT HECKOMBLKO KpUCTaNMoB nepuoaara Kanus
U kunaTaTt 10 MuH.

Kanuin mapraHuosokucnblin no FMOCT 20490.

MapraHeu metannuueckuin no MOCT 6008.

CTaHgapTHble pacTBOpbl MapraHua:

a) PacteBop A: 0,2228 r mapraHLOBO-KMCIOTO Kanusa pacTBOpsIOT B Boge, fobasnsawoTt 20 cm?3 pacTeopa
cepHow kucnoTel 1:1, 5—6 Kanenb pacTBopa Nnepokcmaa BOAOPOAa W yNapuBaloT A0 nosiBneHns 6enbix napos
CepHOM KUcnoThl. PacTBop OXNax4akT, NepeHocAaT B MEPHYHK konby BmecTumocTsio 1000 cm3, JonuvearT oo
MEeTKW BOOOW U NepeMeLlUBaloT.

Wnu 0,0774 r mapraHLa noMeLLaT B cTakaH BMecTuMocTbio 200 cm3, gobaensiot 20 cm3 pacTeopa co-
nAHon kMucnotel 1:1, cTakaH HakpbIBaOT YaCOBbLIM CTEKNOM U HarpeBalT A0 pacTBopeHus Mapradua. [Nocne
OXMaXeHNs1 PAcTBOP NEepPeHOCAT B MepHylo konby BMecTumocTbio 1000 cm3, fonmBaloT 40 METKM BOAOH U
nepeMeLLnBatoT.

1 cm3 pacteopa A cogepxut 0,0001 r okcuaga mapranua (11).

6) Pacteop B: 20 cM3 pacTBopa A nepeHocsT B MepHyto konby BMecTumocThio 1000 cm3, gonueatoT oo
MeTKW BOOOW U NepeMeLlnBatoT. PacTBop roToBAT nepen ynoTpebneHnemM.

1 cm3 pactBopa b cogepxut 0,000002 r okcuaa mapranua (I1).

5.2 MNpoeepeHue aHannsa

5.2.1 4,8 r yrmekucnoro Hatpus 1 1,6 r BOpHOM KUCNOTLI NOMELL AT B MNATUHOBLINA TUremnb U NepemMeLLun-
BatT. [lobaenawT 2 r npobbl M BHOBL TLATENBHO NepemMeLlnBatoT. TUrernbs NOMeLLAT B MeYb C TeMnepaTypon
500 °C. lNocne npekpalleHus BypHOW peakuun TeMmnepaTypy nocrteneHHo noeeiwawT go 1100 °C v Bbigepxu-
BatT npu ator Temnepatype 20—30 MUH 40O NOAyYeHUs1 NOABMXHOIO FOMOreHHOro nnasa. Turenb BbIHUMAKT
M3 Me4yun 1 oxna)aarwT. 3atemM nomeLlalrT B cTakaH BMecTUMocThio 400 cm3, cofepxawun 250 cm3 ropsyen
BOAbl, M HArpeBaloT 40 NONHOro pacTBopeHus nnaea. Turenb M3BNeKarT M3 cTakaHa, OMonackuBakT ropsden
BOAOW B CcTakaH, 3aTtem gobasnsoT B TUrens 15—20 cm3 ropsyen Bogbl U 10 Kanenb a30THOW KWUCMOThI U Ha-
rpeBakwT 00 PaCTBOPEHMS BO3MOXHbLIX OCTATKORB MNaBa Ha CTeHkax Turns. [ony4eHHLIR pacTBOp NepeHocsT
B TOT X CTakaH, TUreflb BHOBbL OMOMack1eawT ropadein Bogoi. MNpu onucaHnm guanasoHOB MPOCTaBUTL 3HAK
npoLeHTa nocrne MUHUManbHOro 3Ha4eHUs guanasoHa.

5.2.2 K pacTtBopy gobaensawT 20 cM3 pacTBOpa rugpokcuaa HaTpust ¢ MaccoBoit goneit 20 %, Harpe-
BalT [0 MONy4YeHUs Npo3padHoro pactesopa W npunueatoT ewe 5—10 cm® pacTBopa ruapokcuaa HaTpus.
3aTem npunuealT 5 cM3 pacTBOpa HaACEpPHO-KUCMOrO aMMOHMUS, KUMSTST 5—7 MuUH v go6aensiot 0,5 cmd
3TUINOBOrO CNMpTa Ansl BOCCTAHOBMEHUSI NEpPMaHraHarta, KOoTOpbld MOXET 0b6pa30BaThbCA B pe3ynbrate OKUC-
TNEeHUs HaACepHO-KUCNbIM amMoHeM. K pacTBopy npy NOCTOAHHOM NepemellnBaHmum obaensioTt 5 cm? pacT-
BOpa CEPHO-KMUCMOro MarHWs, HarpesawT 4O KWNeHWs, 3aTeM OCTaBMnAT Ha BOAAHOW DaHe 4O Koarynsiumu
ocagka. Tennblii pacTBOp PUILTPYIOT Yepe3 hunbTp «benas neHTa», NPoMbIBasi CTakaH U (PUILTP C 0CagKoM
2—3 pa3sa ropa4MmM pacTBOpOM rMAapoKcuaa HaTpusa ¢ MaccoBoi aonen 2 %. danee unsTp ¢ ocagkom nome-
LLAaKT B CTakaH, rae NpoBoAuNoCckL ocaxgeHue, gobaenawTt 15 cm3 pactBopa cepHon kucnotel 1:15, 10 kanens
azoTHoit kucnoTel 1 10 cm® Bogbl. PacTBOp HarpesatwT 40 Temneparypbl 70—80 °C, paspywasa ¢unsTp cTe-
KNsAHHOW nanouykor. CTakaH HaKpbiBaT YaCOBLIM CTEKNOM M PACTBOP BLIAEPKMBAKT MPU 3TON TEMNepaType
10 MUH, 3aTeM PUNBLTPYIOT B KOHUYECKYIO konby BMecTUMOocTbio 150 cm3 ¢ HaHeCeHHOI Ha Hee MeTKOW, COOoT-
BeTCTBYIOL e obbemy 20 cM3. CTakaH 1 unbTp NPOMbIBalOT 5—6 pas ropsiyei Bofoit. PacTBop BbinapuBaT
fo obbema 20 cm3. K nofy4YeHHoOMYy pacTBopy 4obaBnsatT 3 cM3 pacTBopa opTOhoccOpHOM KUcnoTsl, 0,25 1
nepvogarta Kanus unv HaTpus, HakpbIBaKT KONBy YACcOBLIM CTEKIIOM U KUNATAT 5—7 MWH, 3aTEM OCTaBMAKT
npw Temnepatype, bnuskoi Kk TemnepaType KAMNeHus, 40 NosBMEHUS YCTOMYMBOW (DMONETOBOW OKpAaCcKu nep-
MaHraHaTa Kanusi, nogaepxueasi o6bem pactsopa okorno 20 cM3, Ans 4ero no Mepe Hago6HOCTW NPUNMBAKT
BOAY, HE CcoOepXallylo BoccTaHoBuTenen. PacTBop BblAepMBaOT Ha BogaHoW baHe 10 muH. [lanee pacTeop
OXJT@XOA0T M NEPEeHOCAT B MepHYI Konby BMeCTMMOCTbIo 25 cM3, oNMBaIOT 10 METKM BOAON, He cofepxa-
el BOCCTaHOBUTENENW, U NepeMeLLMBaloT.

5.2.3 Yepea Bce cTaguv aHanuaa npoBOASAT KOHTPOMbHbLIA ONbIT, NPUYEM CNMaBrNeHue CMECK yrnekuc-
1NOro HaTpusa 1 BOPHOM KMCMOThLI NPOBOAAT TOMNbLKO A0 MOMY4YeHUA NPO3padYHoOro nnaea.

5.2.4 OnTyvyecKky MNOTHOCTb pacTBOpa U3MepsloT Ha cnekTpodoToMeTpe unv oTO3NEeKTPOKONopHK-
MeTpe, y4nTblBas, YTO MaKCUMyM CBETOMOIMOLLEHWSI pacTBOPOB COOTBETCTBYET AfMHE BOMHblI 525 HM. Pac-
TBOPOM CPAaBHEHUS CNYXWUT PAacTBOP KOHTPOSbLHOIO ONbITa.

Maccy okcua MapraHua B pacTBope HaxogaT no rpagyvpoBOYHOMY rpaduky.
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5.2.5 [Ina nocTpoeHna rpagympoBO4HOro rpadiMka B CeMb CTakaHOB BMecTUMOcTbio 400 cm® kaxabii
pobasnstoTt 0; 1,0; 3,0; 5,0; 10,0; 15,0 n 20,0 cm3 pactBopa b, 4to cootBetcTtByeT 0; 0,000002; 0,000006;
0,00001; 0,00002; 0,00003 u 0,00004 r okcupga mapraHua. B kaxablil cTakaH gobaenswT 250 cm3 BObI,
20 cm3 pacTeBopa rmgpokcuaa Hatpusa ¢ maccoBow gonein 20 %. Pacteop Harpesatot, gobaenstTt 0,5 cmd
3TWUMAOBOIO CNUpPTa, NPWY NepemeLllnBaHnm 5 cm pacTeopa CEPHO-KMCIMOro MarHus, HarpeearkT 4O KUNeHus u
jaree aHanva npoaonkarkwT cornacHo 5.2.1.

PacTBopom cpaBHEHWA CNyXUT pacTBOp, HEe CoAepXallnii cTaHAapTHOrO pacTeBopa MapraHua.

Mo nony4eHHbIM 3HA4YEHUAM ONTUYECKUX MNNOTHOCTEN M COOTBETCTBYIOLWMM MM MaccaM OKcuaa mapraH-
La CTpPoAT rpagyupOBOYHbLIA rpaduK.

5.3 ObpaboTtka pesynLTaToB

5.3.1 Maccogyto gonto okcuga mapradua (I1) (X) B npoueHTax BbIYMCAT No hopmyne

X =21.100, (3)
m

roe my; — macca okcuga mapraHua (I1) B pactBope npo6bl, HaildeHHas No rpagyMpoBOYHOMY rpadiuky, T
m — Macca HaBecKW MWHo3ema, T,

5.3.2 ,D,OHyCKaerVIbIE PaCXoXOeHNA pe3ynbraToB napannesibHbiX OI'IDQ,HEHEHVM 1 pe3ynbratoB aHanumaa
HE OOIMKHbI NpeBbIlWaTh 3Ha4YeHnn, YKa3aHHbIX B TaGJ'II/ILLE 2

Tabnuua 2
[lonyckaemoe pacxoxaeHue, % (abc.)
Maccogas fons okcuaa mapraHua, %
npegen NoeTOpAEMocTH, I npeaen sonponssogumMocTtu, R
Ot 0,0001 go 0,0002 Bknto4. 0,0001 0,0002
Ce. 0,0002 » 0,0005 » 0,0002 0,0003
» 0,0005 » 0,0010 » 0,0003 0,0005
» 0,0010 » 0,0020 » 0,0004 0,0007
» 0,0020 » 0,0070 » 0,0005 0,0008

6 ATOMHO-abGcopOUMOHHBIM MeTo onpeaeneHus okcmaa mapraHua

MeTof, oCHOBaH Ha KMCMOTHOM WIMW LUENOYHOM PasnoXeHUn npobbl M3MepeHuM aToMHOW abcopbuun
MapraHua B nfiaMmeHu aueTuneH-so3ayx npw AnuvHe BonHel 279,5 Hm.

6.1 AnnapaTtypa, peakTUBbI U pacTBOpPLI

CnekTpomeTp aTOMHO-abCOpPOLMOHHBIA CO BCEMK MPUHAAMEXHOCTAMU M MCTOMHUKOM U3NyYeHus Ons
MapraHua.

AueTtuneH TexHudeckun no FOCT 5457.

Boga, gBaxabl AMCTUNNMPOBaHHAaNA, AN NPUrOTOBMEHUA PpacTBOPOB M NPOBEAEHUA aHanusa.

Kucnota consHas no NOCT 3118, pacteopbl 1:1 1 1:10.

KucnoTa azoTHas no FOCT 4461, pacTBop 8 Monb/amS.

KucnoTta 6opHaa no MOCT 9656.

Hatpwin yrnekucnbiin bessogHbiin no MOCT 83.

AuetoH no MOCT 2603.

AntomuHnin mapkm A995 no TOCT 11069, cTpyxka. CTpyXKy O4MLLAKT aueToHOM, BbICYLUMBAKT B CY-
wuneHoM wkady npu Temnepatype 100 °C 3—4 MUH 1 OXNaxaawT B SKCUKaTope.

Hukenb xnopucteiid no MOCT 4038, pacteop ¢ maccoBow gonen 0,2 %.

PT1yTe no NOCT 4658.

Pacteop antomMunHug 26,5 r/,qm3: 26,50 r antoMUHKUS MOMELL AT B cTakaH BMecTiUMocTbio 1000 CM3, Ha-
KpblBaKOT YaCcoBbIM CTEKNOM K Hebonbwnmmn nopunamu gobasnsatot 600 cm3 pacTBopa CconsaHowm kmcnothel 1:1,
aatem 1 cm® pacTBOpa XNOPUCTOrO HUKENS WK Kanmo pTyTu. Mocne npekpalienus GypHoil peakunn pacT-
BOp HarpesawT A0 MOMHOro pacTBOPEHUN CTPYXKW, OXMaxaarT, MEPEHOCAT B MEPHYHO Konby BMECTMMOCTbIO
1000 CIVIS, AONMBalOT 00 METKA BOLAOW N NepeMelluBaloT.

MapraHeL meTannudeckuin no FOCT 6008.

MapraHeL xnopuctelid no FTOCT 612.
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CraHgapTHble pacTBOpbI MapraHua:

a) Pacteop A: 0,7745 r mapraHLa nomeLLawT B cTakaH BMecTumocTbio 200 cm3, pobaensawT 20 cm3 pac-
TBOpa COMAHOM KUCNOThI 1:1, cTakaH HAKpbIBaKT 4YacOBLIM CTEKIIOM W HAarpeBatT 40 PaCTBOPEHUS MapraHua.
Mocne oxnaxaeHusi pacTBOP MEPEHOCST B MEpHylo konby BMecTUMocTbio 1000 cm3, [onvBaloT A0 METKU
BOZOW U NepemellnBatoT unu 2,7937 r npegBapuTensHO BeicyLLeHHoro npu Temnepatype 110 °C n oxnaxaeH-
HOrO B 9KCWKAaTOPe XMOPUCTOro MapraHua pacTBOpSIoT B cTakaHe BMecTuMocTbio 200 cm® B 80 cm® pacTeopa
consaHon kicnotel 1:10.

PacTtBop nepeHocAT B MepHyto konby BmectumocTbio 1000 cM3, AoNMBalOT A0 METKKU BOAOH U nepemMe-
LUIMBAIOT.

1 cm3 pacteopa A copepsxut 0,001 r okcuga MapraHua (.

6) Pacteop B: 50,0 cM3 pacTBopa A nepeHocAT B MepHy konby BmecTtumocTtbio 1000 cm3, JonueatT
00 MeTKM BOAOW 1 nepemMelunBaloT. PacTBop roToBAT nepen npuMeHeHnemM.

1 cm® pactBopa b copepxut 0,00005 r okcuaa mapranua (11).

6.2 NMpoeepeHune aHanusa

6.2.1 [Ona aHanusa Ucnonb3yT pacTBop Npobbl, npurotoBneHHbIi no FOCT 23201.3 (npu npUMeHeHuu
pacTeopa Npobkl, NPUrOTOBIIEHHONO METOAOM Pa3noXeHUsl Npobbl cnnaBneHneM, UCNonb3yKT a30THO-KUCTTLINA
pacTtBop).

PacTtBop koHTponbHoro onbita rotoeat no MOCT 23201.3, npobasnsas B MepHyto konby 20 cm? pacTBopa
anMUHUA NPY KUCMOTHOM paznoxeHun npobbi n 100 cm® pacTBopa amioMUHWS MPY LLEMOYHOM Pa3roXeHU
npobbl cnnaesneHUeM.

WamepsatoT aToMHyo abcopbuni MmapraHua B pacTBope npobbl napannenbHo ¢ pacTBopaMu Ans no-
CTPOEHUs rpadyMpOBOYHOrO rpadpuKa M KOHTPOMBHOrO OMbiTa B NfiaMeHu aueTuneH-so3ayx npy AnNUHe BOMHbI
279,5 Hm.

3 3HavyeHns atomHon abcopbumn pacTeopa Npobel BEIYMTAKT 3Ha4YeHWe atoMHol abcopbuun pacTteo-
pa KoHTponbHOro onbita. Maccy okcuga MapraHua Haxo4AaT no rpagyMpoBOYHOMY rpadomky.

6.2.2 [lnsg nocTpoeHus rpagyvpoBOYHOro rpadprka B WECTs MEPHLIX KOMd BMecTUMocTbio 250 cm3 Kax-
gasa otbupatot 0; 0,5; 1,5; 3,0; 50 m 7,0 cm3 cTaHgapTHoro pacteopa b, 4to cooteetcTeyet 0; 0,000025;
0,000075; 0,00015; 0,00025 1 0,00035 r okcuga mapraHua. Bo sce konbel gobaenatT no 100 cm3 pacTteopa
anlmuHus. B cnyyae paznoxeHuns npobbl METOOOM LLENOYHOTO CNMaBneHus Bo Bce konbbl 4o6aBnsaioT Tawke
no 12 r yrnekucnoro Hatpus, 4,0 r 6opHoi kucnotel n 50 cm3 pacTBOpa a30THOM KUCMOTHI.

WNamepstoT atoMHyto abcopbunio MapraHua B nnamMeHn aueTurneH-Bo3ayX nNpu AfWHe BonHbl 279,5 HM
HernocpeacTBEHHO 00 U Nocne U3MepeHnsa atToMHoi abcopbummn mapraHua B pacteope npobbl.

3 3HauyeHuit atomHor abcopbunn pacTBOPOB BLIYMTAKT 3HAYEHMe aToMHOM abcopbunn pacTeopa, He
coepallero cTaH4apTHbIA pacTBOp MapraHua, U rno nofny4YeHHbIM 3Ha4YeHWSM U COOTBETCTBYOLLUM MM Mac-
cam oKcuaa mMapraHua CTPOST rpagynpoBOYHbIN rpadumk.

6.3 Ob6paboTka pe3ynLTaToB

6.3.1 Maccosyto gonto okcuga mapradua (1) (X) B npoueHTax BblYMCNAKT Mo hopMyne

x =™ 100,

m (4)
rae m, — mMacca okcuga mapradua (I1), HangeHHas no rpagyvMpoBOYHOMY rpaduky, r;

m — MacCa HaBeCKW NmumHo3lema, rI.

6.3.2 ﬂOﬂyCKaeMble pacxoxoeHns peayanaTOB napannernbHbIX Ol'lpe,D,EJ'IEHVIFI % pe3yanaTOB aHanmaa
He OO0JKHbI NpeBbllaTh SHBHEHMFL yKa3aHHbIX B Taﬁnmue 2

7 PoTomMeTpuUeCKUi MeToa onpeaeneHus okcuaa xpoma

MeTon OCHOBAaH Ha LLEeNoYHOM PasnoXeHuy nNpobbl CrnaBneHneM, OKUCIEHWN TPEXBaneHTHOro XpoMa
00 LecTUBaneHTHoro, o6pasoBaHUM KOMMNMekca xpoma ¢ audeHunkap6asvoom 1 UaMepeHun onTUYecKom
MMOTHOCTM OKPALUEHHOTo PacTBopa MpW ANWHE BOMHbI 545 HM.

Ecnu maccosas gons okcuga saHaguns (V) Gonee 4em B Tpy pasa nNpesblilLaeT MacCoByH OO0 OKcraa
xpoma (lll), To NpenBapuTenbHO MPOBOOAT IKCTPAKUMIO XpOMa METUNM300YTUIKETOHOM U PE3KCTPaKLMIo
BOOON.
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7.1 AnnapaTypa, peakTuBbl U pacTBOpbI

CnektpocoToMeTp Unn hoTO3MNEKTPOKONOPUMETP.

Kucnota cepHasi no TOCT 4204 n pacTBopbl C KOHLEHTPAaLWEN 3KB1BaneHTa 8 n 2 Monb/amS.

Kucnota consiHas no FTOCT 3118, pacteopbl 6 1 0,5 Monb/am>.

KucnoTta cdocdopHasa no NOCT 6552, pasbaeneHHas 1:10. na npuroToBneHMs KUCNoThbl, cBOBOAHON
OT BOCCTaHOBWTENEN, B TOPAYMIA PacTBOP KUCIOThI 40DaBNAT MO Kannam pacTBOp NepmaHraHarta kanvsa go
Nony4eHus ycTon4meomn B TedeHne 10 MUH pO30BOM OKpacku pacteopa.

Bona, ceo6ogHas oT BoccTaHoeuTenei: k 1000 cm® Bogsl npunueatoT 2,5 cM® pacTBopa CepHoi KUcro-
Thi 8 MONb/AM3, HAarpeBarloT A0 KUNeHus, NPMGaBNAIT PAcTBOP NepMaHraHaTa Kanusi 40 YCTOWYNBON pO30BON
OKpacku pacTBopa v KunataT He MeHee 10 MuH.

Liepni--aMMOHMIA @30THO-KWUCTIbIN, PacTBOP ¢ KOHLeHTpaLuueit akeusaneHTa 0,04 Monb/aM® no uepuio B
pacTBOpPE CepHOI KNCNOoThbl 2 Monb/AM3: 2,19 I a30THO-KUCMOro LIepUsS-aMMOHNA PacTBOPAIOT B HeBoMbLLIOM
konuyecTee Boabl U Ao6aBnsoT 25 cm3 pacTBopa cepHOil KUCMOTkl 2 Monb/aAm3. PacTBop nepeHocsAT B Mep-
Hyto konBy BMecTuMocTbio 100 cm3, JONMBAKOT [0 METKU BOAOI N NepeMeLlMBaloT.

Kanwui nepuogar.

Kanuin mapraHuyosokucnblin no FMOCT 20490, pacteop ¢ maccosoi gonen 0,07 %.

MeTunusobyTtunketoH (MUBEK) oumLLieHHbIN: B AENMTENbHYI0 BOPOHKY BMECTUMOCTLI0 500 cm3 nomela-
toT 350 cm3 MMBK, oxnaxaeHHoro Ao Temnepatypsl 5—10 °C, 50 cm3 pacTBopa consiHow kuncrnoTbl 0,5 Morb/
AM3 1 ocTopoXHO BCTpsxuBaloT 1 MUH. ocne pasgeneHus croes BogHyio asy cnvMBaloT U oT6pachIBaloT.
OunieHHbin MUBK xpaHaT B nocyae ¢ nputepTon npobkoi.

AuetoH no MOCT 2603.

CnupT aTunoBbIi pektudukoBaHHbln no FOCT 18300.

Oudpennnkapbasug, pacteop ¢ MmaccoBon gonen 1 % B aLeToOHe, CBEXENPUrOTOBMEHHbLIN.

Kanwin gByxpomoBo-kucneiit no FOCT 4220.

CtaHnpgapTHble pacTBOpbl XpoMa:

a) Pacteop A: 0,1936 r npegBapvTeneHO BeicyweHHoro npy temnepatype 150 °C B TeveHue 10 4 u
OXMaXAEHHOTO B 9KCMKATOPE [ABYXPOMOBO-KVICMOTO Kanus NoMeLjaloT B cTakaH BMECTUMOCTbIo 400 cm3 u
pacTBOpsIOT NpuMepHo B 200 cM3 Boabl. PacTBOp NepeHoCsT B MepHyto konby BMecTuMocTbio 1000 cm3, fo-
NVBaKT 40 METKM BOAOW WU NEpEeMELINBaIOT.

1 cm® pacTteopa A copepxut 0,0001 r okcuaa xpoma ().

6) Pacteop b: 25 cm® pacTBopa A nepeHocsT B MepHyto Konby BMecTumocTeio 500 cm3, ponuBeaioT oo
METKM BOOOW W NepemellnBatoT. PacTBOp roToBAT Nepen ynotpebnexHuem.

1 cm® pacTeopa B cogepxut 0,000005 r okcuaa xpoma (lI1).

B) Pacteop B: 10 cm® pacTBopa b nepeHocsT B MepHyr konby BmecTtumocTsio 100 cm3, gonuBaloT fo
MEeTK/ BOOOW 1 nepemellunBatoT. PactBop rotoBAT nepef ynotpebneHuem.

1 cm® pacTBopa B copepxut 0,0000005 r okcuaa xpoma (11).

Hukenb xnopucteiid no MOCT 4038, pacteop ¢ maccoBow gonen 0,2 %.

PT1yTe no NOCT 4658.

Antomunuin mapkm A995 no MOCT 11069, cTpyxka. CTpy)KKY O4MLLAIOT B aLleTOHe, 3aTeM BbICYLLMBAIOT B
cywunbHoMm wkady npy Temnepatype 100 °C 3—5 MUH 1 OxXNaxgawT B 3KCUMKaToOpe.

PacTteop antomuHmna 26,5 rl,ﬂ,MS: 26,5 r anoMUHUEBOW CTPYXKM MOMELLalnT B cTakaH BMECTUMOCTbIO
1000 cm3, gobaenstoT 1 kannwo pTYTV unn 1 cm® pacTBopa XMopUCTOro HUKENs!, 3aTeM o yacTtsim 600 cmS pac-
TBOpA COMAHOI KncnoTbl 6 Monb/am3. Mocne npekpalleHna pacTBOPEHUs pacTBop oxnaxaalT, aobasnswoT
100 cm3 cepHOi KUCMOTbI, BbINAPUBAIOT A0 BblAENeHUs Benbix NapoB CepHO KUCnoThl U ele 10 MuH. Mocne
oxnaxaeHus gobasnsaot 400—500 cm3 Boabl U HarpesaloT A0 nony4eHuns npospavHoro pacreopa. MNMonyyex-
HbIA pacTBOp OXNaXOatoT, NeEPeHOCAT B MepHYyo konby Bmectumocteto 1000 cm3, JONMUBaKT A0 METKW BOAON
1 NnepemMeLl1BatoT.

7.2 MNMpoBeneHWe aHanuaa

7.2.1 OnpegenexHve MaccoBOW OONKM OKCMAa Xpoma Mpu COOTHOLEHWW okcuaa BaHagus (V), u okcuga
xpowma (I1l) He Bonee 3:1.

7.2.1.1 ANMKBOTHYK 4YacTb CEPHOKMUCMNOrO pacTeopa npobbl, NPUrOTOBNEHHOIO METOOOM LUIEMOYHOro
paanoxeHusi npobsl cinasnexvem no FTOCT 23201.3, o6bemMoM 25 cM3, NOMELLAIOT B CTakaH BMECTUMOCTLIO
100 CMS, pa3baenaAwT Ao obbema 30 cmd Bodon, npunueatkT 0,5 oM pacTBopa MapraHLOBOKMCIOro Kanus,
HarpeBaloT 4O KUMEHWS1 U BbIAEPXMBAIOT Npu Temnepatype kunenus 10 MuH, gobasnssa B crnyvyae MCHE3HO-
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BEHUA OKpackn 1—2 kannu pacTBopa MapraHuUOBOKUCIONO Kanusa. 3aTteMm B ropsvyvii pacteop gobaenstoT no
Kannam 3TWMNOBbIR CNUPT nNo4TM Ao obecuBedYnBaHWA PO30BOM OKpacKW nepmadraHaTta kanwus. [Nocne npu-
DaBneHWs KaXK[OoW Kanmu 3TUMOBOIO CNUPTa BbDKUOAKT HECKOMNMbKO cekyHa. Heobxoaumo uaberats M3bbITKa
BoccTaHoBUTeNs. NMocne oxnaxaeHus pacTBOpP NEepPeHOCAT B MepHy Konby BMecTMMocTbi 50 cm3, npea-
BapWTENbLHO OMOMNOCHYTYH BOOOW, HEe codepKallei BoccTaHoBuTene. JobasnswT 3 cm3 opTodocopHON
KUCMOTHI, 2 CM3 andenunkapbasuga, 4ONUBAKT A0 METKW BOAOW, He COAepallen BOCCTaHOBUTENen, 1 nepe-
mMewmnsatoT. OgHOBpEeMeHHO Yepes Bce CTaaun aHanuaa NpoBoOAT KOHTPONbHLIA OMbIT.

Yepez 15 MUH, HO He Noaxe, 4em Yepes3 1 4, MU3MepsaT ONTUYECKYI0 NNOTHOCTL PacTBOpPa Ha CMNeKTpo-
doToMeTpe Unu HOTO3NEKTPOKONOPUMETPE, YYUTbIBAS, YTO MakCMMYM CBETOMOrMOoLeHUs1 pacTBOPOB COOT-
BETCTBYeT OnnHe BOMHLI 545 HM.

PacTBopom cpaBHEHUA CYXWUT pacTBOP KOHTPOMNLHOMO onbITa.

Maccy okcmaa xpoma B pacTBope Haxo4AT no rpagyvupoBOYHHOMY rpadumky.

7.2.1.2 [na nocTpoeHusa rpagynpoBo4YHOro rpaduka B ceMb cTakaHos BmecTumMocTbio 100 cm® Kaxablil
nomewarT 0; 1,0; 5,0; 10,0 cm3 pactBopa Bw 2,0;6,0; 10,0 cm3 pactBopa b, 4to cooTBeTcTByeT 0; 0,0000005;
0,0000025; 0,000005; 0,00001; 0,00003; 0,00005 r okcmaa xpoma (I1).

B kaxablit cTakaH go6aenswoT no 10 cm® pacteopa amtoMunus, 1,0 cm3 pacTBopa CepHOW KUCMOThI
8 Monb/,u,MS. PasbasnsaoT go obbema 30 cm3 Bogon, npunueatT 0,5 cm3 pacTBopa MapraHLOBOKUCOro Ka-
NusA, HarpeBaloT A0 KMNeHus 1 ganee nocTynatoT, Kak ykasaHo B 7.2.1.1.

PactBopom cpaBHEHWA CyXWT pacTBOp, He CoAepXKallui CTaHA4apTHOro pacTBopa Xxpoma.

[Mo nony4YeHHbIM 3HAYEHUSAM ONTUHECKUX MIOTHOCTEN W COOTBETCTBYIOLMM MM Maccam okcuaa Xpoma
CTPOAT rpagyvpoBOYHbIN rpaduk.

7.2.2 OnpepeneHne MaccoBOW AOMKM OKCKMAA XpoOMa MpWU COOTHOLLEHUW okcuaa BaHagus (V) u okeuga
xpoma (I11) Bonee 3:1.

7.2.2.1 AnNWMKBOTHYK 4aCTb CEPHOKMCNOro pacTteopa npobbl, NPUIOTOBNEHHOMO METOAOM PasnoXKeHUs
npobbl cnnaenednem no MOCT 23201.3, obbemom 25 cm3 noMeLlarT B cTakaH BMmectumocTtbio 100 cm ¢ oT-
MEeTKOW, cooTBeTCTBYOWEN 06beMy 30 cm3. [doeoaaTt obbem pacTteopa ao 30 cm3 Boaon, noGaensawoT 2 cm3
pacTBopa a3oTHOKMCNOro uepusa-ammonus unu 0,1 r nepuogaTta kanusa. CTakaH HakpbiBalOT YaCOBLIM CTEKITOM
W OCTaBNAKT HA BOASHON baHe 25 MuH, obaBnsa Bogy NO Mepe UCNapeHusi, 3aTeM OXNaxaakwT 40 TeMnepa-
Typbl 5—10 °C.

OxnaxaeHHbl pacTBoOp NEepeHoCcAT B OeNIUTENbHY BOPOHKY BMecTUMocTbio 200 cm® ¢ HaHeceHHoI
Ha Hee OTMEeTKOM, COOTBETCTBYyloWEeR obbemy 45 cm3. PacTBop OonuBaloT A0 METKM BOOOW, OXNaxaeHHOW
4o Temnepatypbl 5—10 °C, pobasnstoT 4,5 cm3 pacTeopa COnAHOM KMCNoTbl 6 MOJ‘tb/,EI,Ma, oXNaxaeHHoOW Ao
Temnepatypel 5—10 °C, nepemelumeatoT, ganee gobaensawT 25 cm? MWBK, oxnaxgeHHoro oo temnepatypbl
5—10 °C, u BctpsaxusatwT 20 c. Nocne paccrnioeHus gas BogHyo qasy crnvBakT U oTopackiBaT. K opraHude-
ckoit dbase gobaensioT 25 cm3 pacTBopa consiHoi kncnoTsl 0,5 Monb/amS, BcTpsixueatoT 20 ¢, nocre paccro-
eHWsi BoOHYto hasdy crvBeatoT u otbpackiBatoT. K opraHunyeckown dgase gobasnawT 15 cm3 BOAbI U BCTPAXUBAKT
30 c. Onepauuio NOBTOPAKT ABaXabl, cOOMpasn BoAHbIe a3kl B MEPHYIO KONOy BMecTMMOoCTbio 50 cm3.

[Oanee B mepHyl konby BmectumocTbio 50 cm3 poBasnsioT 1,3 cM3 pacTBopa CepHON KUCMOThI
8 monb/am® u nocne nepemewmeaHua 2 cm?® pacTBopa agundeHunkapbaznga 4onuBakwT 40 METKW BOAOW,
He cogepallel BOCCTAaHOBUTENEN, U NepeMeLlnBatoT.

OpnHoBpeMeHHO Yepes BCe CTaauK aHanu3a npoBoAsAT KOHTPOSbHbLIA OMbIT.

Yepeaz 15 MUH, HO He No3xe, 4em vyepesd 1 4, MU3MepPHIT ONTUYECKYI0 NNOTHOCTL PAcTBOPAa Ha CMNeKTpo-
doTOMETPE UMK Ha (DOTOINEKTPOKONOPUMETPE, YYUThLIBAA, YTO MaKCUMYM CBETOMOIMOLLEHUA pacTBOPOB, CO-
OTBETCTBYET ANMHE BOMHbI 545 HM.

PacTBopom cpaBHEHWUA CryWUT pacTBOP KOHTPOMNLHOMO OnkbITa.

Maccy okcuaa xpoma B pacTBope HaxoaaT no rpagyvpoBOYHOMY rpaduky.

7.2.2.2 [Ina nocTpoeHus rpagyuMpoOBOMHOMO rpaduka B cemb cTakaHoB BmecTumocTsio 100 cm® Kkax-
OblA C OTMETKOW, COOTBETCTRYIoLW e 0b6bemy 30 CM3, nomewiatot 0; 1,0; 5,0; 10,0 cmi pacteopa B n 2,0; 6,0;
10,0 cm3 pactBopa b, 4to cootBetcTByeT 0; 0,0000005; 0,0000025; 0,000005; 0,00001; 0,00003; 0,00005 r
okcuga xpoma (l11).

B kawabin ctakad npunueatwT no 10 cm3 pactBopa antomMmuHud, 1,0 cm3 pacTeBopa CEPHOW KWMCMOThI
8 monb/am3, pasbasnswT Bogoit oo o6bema 30 cm3, gobaensioT 2 cmM® pacTBOpa a30THOKWUCIOrO Liepusi-am-
MoHus unu 0,1 r nepuogarta kanusa 1 ganee nNocTynakT, Kak ykazaHo B 7.2.2.1.

PacTBopom cpaBHeHUA CNYyXWT pacTBOp, He codepxallnin cTaH4apTHOro pacTeopa Xpoma.

[Mo nony4YeHHbIM 3HAYEHUAM ONTUYECKUX MIMOTHOCTEN W COOTBETCTBYHOLMM UM Maccam oKcuga Xpoma
CTPOAT rpafyvpoBOYHbIN rpaduk.
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7.3 O6paboTka pe3ynbLTaToB

7.3.1 Maccosyto gonto okcuga xpoma (lll) B npoueHTax BbluMcnaAwT no dopmyne

_m-
X =5 100, (%)

rae m, — Macca OKCuaa Xpoma B pacTBope npobbi, HanaeHHas Nno rpagyupoBOHHOMY rpadiuky, T;
V, — o6bemM OCHOBHOrO pacTBopa, cm3;
m — macca HaBecKW IMUHo3emMa, T;
V, — ofGbem anuKBOTHOI YacTu pacTeopa npobsi, cm3.
7.3.2 [onyckaemble pacxoXOeHUsi pe3ynsTaToB napannenbHbiX onpedeneHuii U pesynsTaTtos aHanvsa
He JOMKHbI NpeBLIWAaTe 3Ha4YeHU, yKkasaHHbIX B Tabnuue 3.

Tabnwuua 3
[lonyckaemoe pacxoxaeHue, % (abc.)
Maccoeas gonst okcuaa xpoma, %
npegen NosTopseMocTy, I npeaen sonponssogumoctu, R
Ot 0,0002 go 0,0005 BKntoM. 0,0002 0,0003
Cg. 0,0005 » 0,0010 » 0,0003 0,0004
» 0,0010 » 0,0020 » 0,0004 0,0006
» 0,0020 » 0,0050 » 0,0006 0,0009
» 0,0050 » 0,0100 » 0,001 0,002

8 AtomMHO-abcopOUUMOHHBIM MeTO onpeaeneHUsa okcmaa Xxpoma

MeTon OCHOBaH Ha KUCMOTHOM WK LWENOYHOM pasnoxeHun I'Ip06bl N U3MepeHn aTOMHON aGCOpﬁLIMM
Xpoma B nnamMeHu auetuneH-eo3ayx Urnn aletlneH-3akmMcb a3oTa npuv ArHe BOJHbI 357,9 Hm.

8.1 Annapartypa, peakTUBbI U PpacTBOpPbI

CnektpomeTp aToMHO-abCcOopOLIMOHHLIA CO BCEMU MPUHAATMEXHOCTAMU M UCTOYHMKOM W3nyyeHusa gns
Xpowma.

3akuck asora.

AueTtuneH TexHudeckuin no MOCT 5457.

Bopa, aoBaxabl OUCTUNNUMpPOBAHHAsA, NS NPUrOTOBMNEHUS PACTBOPORB M MPOBEAEHUs1 aHanuaa.

Kucnota consHasa no MOCT 3118, pacteop 1:1.

Kucrnota asotHas no FTOCT 4461, pacTeop 8 Monb/omS.

KucnoTta 6opHaa no FTOCT 9656.

Hatpwia yrnekucnblii 6easogHbiid no MOCT 83.

AueTtoH no MOCT 2603.

Hukenb xnopucteih no NTOCT 4038, pacteop ¢ maccosou gonen 0,2 %.

Ptyte no TOCT 4658.

AntoMmudmuin Mapku A995 no NTOCT 11069, ctpyka. CTPY)KKY 04MLLAKT aLueTOHOM, BbICYLUMBAIOT B CY-
wuneHoM wkadcpy npu Temnepatype 100 °C 3—4 MuH 1 OXNaxaawT B 3KCUKATOpe.

PacTtBop antomMmuHmna 26,5 r/p,M3: 26,50 r antoMrHUA NnomMeLaroT B cTakad BMecTumocTbio 1000 cm3 1 He-
GonblyMu nopunsmu ao6asnsoT 600 cM> pacTBOpa CONSIHOM KACMOThI, 3aTeM 1 cM3 pacTBopa XNopUCToro
HWKens UNu Kanmnwo pTyTu. MNMocne npekpalleHus BypHOW peakuuu pacTBOp HarpeBarwT 40 NOMHOro pacTeope-
HWS CTPYIKKM, OXTTaXK/AAI0T, NePEHOCAT B MEPHYI0 konby BMecTUMocTbio 1000 cm?, fonuBaloT 40 MeTkW BOZOi
¥ NepemMeLLnBatoT.

Kanwui aeyxpomoBokucnbiin no MTOCT 4220.

CTtaHpapTHble pacTBOphLl XpoMa.

a) Pacteop A: 1,9355 r npegBaputensHo npocylweHHoro npu Temnepatype 150 °C B TeueHue 1 4 un
OXMaXAEeHHOro B 3KCMKaTope ABYXPOMOBOKMCIIONO Kanws pacTBOPSIOT B CTakaHe BMECTMMOCTbIo 250 cm® B
100 cm? BoAbl. PacTBop oxnaxaawT, MEPEHOCAT B MepHyto konby eMmectumocTteio 1000 CM3, OONWBaKT g0
MEeTKW BOJOW W NepemMellnBaloT.

1 cm® pacTBopa A copepxut 0,001 r okcuaa xpoma (1.
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6) Pacteop B: 50,0 cm3 pacTBopa A nepeHocaT B MepHYy konby BmecTtumocTtbio 1000 cm?®, gonuBsaioT
00 MeTKM BOAOW 1 nepemMelunBatoT. PacTBop rotoBAT nepeq npuMeHeHnemM.
1 cm3 pacTteopa b cogepxut 0,00005 r okcupa xpoma (I11).

8.2 MNpoBegeHue aHanuasa

8.2.1 [nsa aHanwu3a vcnonb3ykT pacTBop nNpobbl, npurotoBneHHsin no FOCT 23201.3. B cnyyae npu-
MeHeHus pacTBopa Npobbl, MPUroTOBNEHHOIO METOAOM pasnoxeHus npobbl cnnaBneHMeM, NCNonb3yoT a3oT-
HOKWCNbIA pacTBop.

PacTteop koHTponkbHoro onbita rotoeat no FOCT 23201.3, nobaensas B MepHyo konby 20 cm3 pacTteBopa
artoMUHNS NPY KUCNIOTHOM pasnoxeHnn npobbl 1 100 cm3 pacTBopa anoMUHUS NP LENOYHOM pasnoxeHuu
npobkbl cnnaeneHnem.

WamepsitoT atomHyto abcopbunio xpoma B pacTeope npobbl napannenbHo ¢ pacTBOpamu Ans rpagyu-
POBOYHOTO rpaduKa U KOHTPOMbHOMO ONbITa B NNaMeHW aueTUrneH-Bo3ayxX UMK aueTuneH-3akMcb a3ota npu
ONWHE BOnHbl 357,9 HM.

3 3HaueHns atomHOM abcopbuum pacTeopa Npobbl BEIMMTAKT 3Ha4eHWe aToMHon abcopbunm pacTeo-
pa KoHTponbHOro onbiTa. Maccy okcuaa Xxpoma HaxogaT no rpagyMpoBOYHOMY rpadhuky.

8.2.2 [Ing nocTpoeHus rpagyMpoBOYHOro rpaduka B ceMb MEPHbIX KONb BMecTUMocCThio 250 cm® Kkaxk-
nas otbuparwT 0; 1,5; 2,5;4,0;6,0; 8,01 10,0 cm® cTaHgapTHoro pacteopa b, yto cootBetcTtByeT 0; 0,000075;
0,000125; 0,0002; 0,0003; 0,0004; 0,0005 r okcupaa xpoma. Bo Bce konbbl gobasnswT no 100 cm3 pactBopa
anoMuHud. Npuy WwWeno4YHoM cnnaeneHun Bo Bce konbbl fobaBnawT Takke no 12 r yrnekucrnoro Hatpus, 4,0 r
BopHoR KMucnoTbl 1 50 cm3 pacTBopa a3oTHOW KMCINoThl. PacTeBopbl B konbax QoONMBAaKOT OO0 METKU BOLON U
nepemMeLLnBatoT.

MamepstoT aTomMHy abcopbLmMio XpomMa B NaMeHWU aueTUneH-Bo34yX UMK aueTurneH-3akncb azoTta npu
OTNMHe BOmMHbl 357,9 HM HenocpeaCcTBEHHO A0 WM Nnocne M3MepeHus aToMHOW abcopbunn xpoma B pacTeope
npobbl.

3 aTomHoOIM abcopbLuKM pacTBOPOB BLIYMTAKT aTOMHYH abcopbunio pacTBopa, He coaepKallero CTaH-
OAapTHbIA pacTBop Xpoma, W No NoNy4YeHHbIM 3Ha4eHUSAM M COOTBETCTBYIOLWLMM UM Maccam oKcuaa XxpomMa CTpo-
AT rpagyMpoBOYHbLIN rpadouK.

8.3 ObpaboTka pe3ynbTaToB

8.3.1 MaccoBytwo gonto okcuaa xpoma (1) (X) B npoueHTax BbIMMCNAIT Mo popMyne

_m 6
X =—1-100, (6)

rae m; — macca okcuia xpoma (), HamgeHHasn nNo rpagyvMpPoOBOYHOMY rpaduky, r;

m — Macca HaBecKW rmuHo3emMa, T.

8.3.2 [onyckaeMble pacxoxaeHWs pe3ynbsTaToB napannenbHbiX OnpefeneH i U pe3ynsTaToB aHanusa
He JOMKHbl MPeBbilWaTh 3Ha4YeHNI, yKasaHHblX B Tabnuvue 3.

9 doTtomeTpuuyeckui metoa onpeneneHUa AMOoKCUaa TUTaHa

MeTo4 OCHOBaH Ha LWENOYHOM pPasnoxeHun I'Ip06bl, OﬁpaSOBaHMM B KMCITOW cpede KOMIMITEKCHOro co-
eAWHEHNA TUTaHa ¢ ANaHTUMUPUITMETAHOM U U3MEPEHUN ONTUYECKOW NMOTHOCTK pacTBopa Npw AMMHE BOMHbI
400 Hm. Mewatowee sBnusaHne TpexBaneHTHOro Xernesa n NATBaneHTHOro BaHaama ycTpaHAKT BOCCTaHOBMNEe-
HWEeM nx aCKOp6MHOBOl7| KNCNOTON B NPUCYTCTBMK KaTanuniaatopa CepHOKMCJ‘IOFI mMeau.

9.1 AnnapaTtypa, peakTuBbl U pacTBOpbI

BropeTtka, rpagyvpoanHas no 0,05 cm3.

CnekTtpodhotomeTp wnuM  doTo3nekTpuyecknii  abcopbumometp, 0BOOpYLOBaHHbIA CheuManbHbIMK
duneTpammn, obecnevmBaLLMMM MakcUManbHy NPoXoauMocTs Npu 420 HM.

Kucnota cepHas no FOCT 4204 w pacteop 1:1.

Kucrnota consiHasi no FOCT 3118, pacteop 1 monb/amS.

Knucnota ackopBuHoBas, CBEXENPUIOTOBMNEHHLIA pacTBOp ¢ Maccoeoil gonein 3 %.

[lnaHTUNUpUNMeTaH, pacTBOp C MaccoBoi aonei 5 % B 1 Monb/aM3 pacTBope COMSIHOM KUCMOTHI.

Menb cepHo-kucnas no FOCT 4165, pacTBop ¢ maccoBoi aonen 5 %.
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Kanwuin nupocepHo-kucnbii no FTOCT 7172.
HaTtpuin nupocepHO-KUCTbIA.

Ouvkanuii TMTaHanoKcanaTa gurugpaTa.
Cynbat aMmmoHus.

Kanwna nepmanraHat = 1 monb/amS.
Kanui-tutan (IV) dbtopuctbii.

TwTana guokcua.

CTaHpapTHble pacTBOpPLI TUTaHA.

n puMmedaHUue — [na aHanuaa NCNOoNb3yT peakTUBbI KBaJ'IMCpVII{aLI,IfIIfI y.a.a, QUCTUNNMPOBaHHyW BOAY UK
BOOY 3KBMBANEHTHOW YMNCTOThI.

Pacteop A: 0,6015 r doTopucTOro Kanusa-TutaHa, npeasaputensHo BbicylweHHoro npu 50 °C B TedeHune
1 4, NOMELLaT B NMNATMHOBLIA TUrenb, YBNAXHAKT HECKONbKMMK Kannamu eodbl, aobaenswoT 10—15 cm3
CEepHOM KMCNOThl M OCTOPOXHO YNapuBalT NoYTK gocyxa. [Ina nonHoro yaaneHus MOHOB pTopa CTEHKU TUMMS
06MbIBaOT 5 CM3 CepHOit KMCMOThLI W MOBTOPSIOT ynapveBaHue, UCMonb3ys Kaxabli pas no 5—6 cm® Toit ke
KMCMNoThl. K oxnaxgeHHoMy ocTaTtky gobaensioT 3 cm3 CepPHOWN KMCMOThLl U HarpeBakT 40 pacTBopeHud. [Nocne
oxnaxaeHus TUrenes NoOMeLLaT B CTakaH, cogepxawmn cmeck 100 cm3 Boabl 1 50 cm3 pacTBopa CepHOW KUC-
notel. [locne NonHoro pacTBOPeHMs ocafka TUrenb BLIHUMAatT, 0OMbIBalOT BOAOW B CTakaH M HarpesarT pac-
TBOp 00 npoceeTneHus. lNocne oxnaxgeHus pacTBOp NEPEHOCAT B MepHYH Konby BmecTtuMocTsio 500 cm3,
OONMBAKT 40 MeTKK Bogon n nepemewwmsatot unu 0,2000 r guokecuga tTutaHa, npokanerHHoro npu 1100 °C go
NOCTOAHHOW Macchkl, CNNaenNAT B NNAaTUHOBOM Turne ¢ 20-KpaTHbIM KONMYECTBOM MMPOCEPHO-KUCNOro Kanus
npu 900 °C B Te4eHre 3—5 MUH 0O Nony4eHust Npo3padyHoro nnasa. OxnaX4eHHbI TUrenb ¢ NaBoM NomMe-
LWatoT B CTakaH, coaepxkatumii 100 cm3 pacTBopa CepHOM KUCMOTHI.

Mocne pacTBOpeHWUs NnaBa TUrelNb BBIHUMAKT U3 CTakaHa, 0OMbIBAKOT BOOOMW, pacTBOp HarpeeawT A0
NPOCBETNEHUS.

MMocne oxnaxOeHus pacTBOpP MEpPeHOCcAT B MepHyw konby BMmecTumocTtbio 500 cm3, cogepxatuyto
100 cm3 pacTBopa cepHOI KUCNOThI, AONMBAIOT 40 METKW BOAOH U NEpEMELLNBALOT.

1 cm3 pactBopa A cogepxut 0,0004 r gnokcKMaa TUTaHa.

CrangapTHbIR pacTBop A MOXHO NPUIOTOBUTL TakxKe cnegyowmm obpasom: 0,886 r gukanui TutaHgu-
okcanarta gurugpara (K,TiO (C,0,), - 2H,0) nomewatot B konby Keenbaans emectumoctsio 100 cm®. [lo6as-
nawT 0,80 r cynbdaTta ammoHus n 10 cm3 cepHoi kncnoTbl. OCTOPOXHO HarpeBaloT A0 OKOHYaHUA peakumMm 1
KunataT B TedeHne 10 MUH.

OxNaxgawT U NepeHoCsT pacTBop B cTakaH, cogepxaluuin 100 cm® Boabl. [Jo6aBnsioT No Kanmsm npu-
GnuauTtensHo 1 Monb/am3 pacTBopa nepmaHraHaTa Kanusi, noka pacTBop He npUMmeT YCTOWYMBYIO PO3OBYHO
okpacky. [epeHocAT pacTBOp B MepHyH konby BmecTMMocTbio 500 cM3, JoNMBaOT 4O METKW BOZO M nepe-
MELLNBAKOT.

1 cm® pacteopa A cogepxut 0,0004 r gnokcnaa TuTaHa.

Pacteop B: 25,0 cm3 pacteopa A nepeHocsiT B MepHyto konby BmectumocTbio 1000 cm3, mpunueatoT
20 cm® pacTBOpa CEpHOII KUCNOThI, AONMBAKT A0 METKU BOAOW M NepeMeLLMBaloT.

1 cm3 pacteopa b cogepxut 0,00001 r gnokcuoa TuTaHa.

9.2 MNpoBegeHne aHanuaa

9.2.1 ANMKBOTHYK 4acTb CEPHO-KACMNoro pactBopa npobbl, NPUrOTOBNEHHOIO METOLOM pPa3noXeHWUs
npobel cnnaeneHnem no NOCT 23201.3, otbuparwT obbemom 50 cm3 npu MaccoBOW gone guokcuaa TuTaHa
0o 0,01 % wvnu 25 cm3 npu MaccoBol Aone guvokcuaa TuTtana cebilwe 0,01 % v nomellarT B MEPHYIO Konby
BMEeCTUMOCTbI0 100 cmS.

B konby gobaenstot 10 cm3 pacTBopa cepHOM KUCNOThI, 3 M3 pacTBOpa ackopBUHOBOW KUCMOThI, TPY
Kanmu pacTBopa CepHO-KMCIOoW MeAu U nepemelunsatoT, Yepes 20 MuH (5 muH) gobasnstoT 10 cm? pacTBopa
OVaHTUNMpUIMeTaHa, 4oNMBatT 4O METKM BOLOW M NepemMeLlmBatoT.

Yepez 40 MUH M3MeEpPAIOT ONTUYECKYK MMNOTHOCTb pacTBopa Ha POTO3MNEKTPOKONOpUMETPEe UMK Crek-
TpodoToMeTpe, Y4MThIBasA, HTO MAKCUMYM CBETOMNOMMOLLEHWs paCcTBOPOB COOTBETCTBYET AMNnHe BomMHbl 420 HM
(400 Hm). PacTBopoM cpaBHeHUs! CMYXWT pacTBOP KOHTPOMBHOMO OMbiTa, MPOBEAEHHEI Yepes Bce cTagun
aHanuaa.

Maccy gvokcuaa TUTaHa B pacTBOpe Haxo4AT Mo rpagyupoBodYHOMY rpadmnky.

MpumeuvaHune — lNornoweHne pacTeopa YyCTOMYMBO NPUMEPHO B TedeHne 24 u.
13
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9.2.2 [Ina nocTpoeHusi rpagyMpoOBOYHOIO rpaguka B CeMb (BOCEMb) MEpPHbIX KONG BMEeCTUMOCTbH
100 cm? kaxgasa otbupatot 0; 1,0; 2,0; 3,0; 4,0; 6,0; 8,0 n 10,0 cmd cTaHgapTHoro pacteopa b, 4YTo cooTeeT-
cteyet 0; 0,00001; 0,00002; 0,00003; 0,00004; 0,00006; 0,00008 v 0,0001 r anokcuga TuTaHa. Bo Bce konbbl
pno6asnsoT no 25 cm3 (15 CM3) pacTBopa CcepHoW KMucnoThl, Bogy Ao obvema 70 cm3, 3 cm3 pactBopa ackop-
BMHOBOW KMCNOTLI M Aanee NocTynawT cornacHo 9.2.1.

PacTBopoM cpaBHeHWs1 CNYXUT pacTBOp, He codepXalluin cTaHgapTHOro pacTeopa TUTaHa.

Mo nony4eHHbIM 3Ha4eHUAM OMTUYECKMX MNTOTHOCTEN U COOTBETCTBYOLWMM UM Maccam AWOKCcUaa TuTa-
Ha CTPOAT rpagyupOBOMHbLIA rpadumk.

9.3 ObpaboTka pe3ynsTaToB

9.3.1 Mo rpagynposovHOMY rpadhuky onpeaensanT Maccy AMoKcuaa TUTaHa, COOTBETCTBYIOLL YK MOrMo-
LLEHWIO aHann3npyemoro pacTeopa W rMornoLweHnio KOHTPOSIbHOIo onbITa.
Maccosylo gomio TUTaHa B NpoueHTax B nepecyete Ha anokeua tutana (TiO,) (X) BeiumcnsoT no gop-
Myne
x =M= 250 100 (7)
1000 S50 mp’
roe my — macca AMoKcuaa TUTaHa, Coaepallerocs B anikKBOTHOW YacTu aHanuanpyeMoro pacTeopa, Mr;
m, — Macca gUMOKCUAA TUTaHa, COAepXKaLlerocs B COOTBETCTBYIOLEN annKBOTHOWN YacTh pacTBOpa KOH-
TPOMLHOTO OMbITa, Mr;
Mg — Macca HaBeCKW, MCMNoMnb3yemMon ANa NPUroTOBNEHUA aHanMavpyeMoro pacTeopa, I
9.3.2 MaccoByt gonto guokcuaa TutaHa (X) B npoLeHTax BeIYMCNAT no opMyne

Vi
x="1"7 10p, (8)
mg - V2
rae m1 — Macca guoKcunga TUTaHa, Haﬁ,D,EHHaﬂ O rpagympoBo4HOMY FpaCbVIKy, r;

Vi — 06bemM OCHOBHOIO pacTBopa, cm3;
m2 — Macca HaBeCKW rmmnHo3ema, T,
3

V, — obbem anuKeoTHOI YacTu pacTeopa, cm®.

9.3.3 [onyckaeMble pacxoXxaeHns pesynsTaTos napannernbHbiX onpegerneHuin U peaynsrtatos aHanuaa
He [JOMKHbI MPEBbILWATh 3HAaYeHWI, yKasaHHbIX B Tabnuue 4.

Tabnuuya 4
Honyckaemble pacxoxaeHus, % (abce.)
Maccosasa gona gvokcuaa tutada, %
npenen nosTopAEMOCTH, npegen sBonNpou3BoAUMOCTA, R

Ot 0,001 go 0,005 BKkntOUY. 0,001 0,002
Ce. 0,005 00 0,010 » 0,002 0,003

» 0,010 g0 0,020 » 0,004 0,006

» 0,020 go 0,050 » 0,006 0,010

10 MeTton aTOMHO-3MMUCCUOHHbLINA CMEKTPOCKONUU C MHOYKTUBHO CBA3aHHOW
nnasMoun onpeneneHus okcuaa BaHaguA, OKCuaa MapraHua, okcuaa xpoma
M AMOoKCUOa TUTaHa

10.1 CywHocTb MeToga

N3amepeHuss maccoBbixX AoMNel okcuaa BaHaaWs, OKCuAa mapraHLla, okcuaa XpoMma 1 AMoKcuaa TuTaHa
BbINOMHSOT METOAOM ONTUYECKON aTOMHO-3MUCCUOHHOW CNEKTPOMETPUN C MHAYKTUBHO CBA3AHHOW NNasmMoii.

MeTon ocHoBaH Ha pasnoxeHuu Npobbl, BO3BYyxAeHUN aTOMOB XWUAKOW Npobbl B aproHoBOW nnasme,
PasnoXeHUn B ONTUYECKOW CUCTEME M3NYYEHWS B CNEKTP W NocrneayoLwemM M3MepeHnn MHTEHCUBHOCTN NMHWUIA
onpegensemsix afemMeHToB (Tabnuua 5).
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Tabnwuua 5
3nemeHT [nuHa BonHbI, HM
BaHagui 311,071
Mapraneu 260,569
Xpom 267,716
TuTan 334,941

10.2 CpepcTBa M3MepeHui, BCNoMoraTenbHble YCTPOWCTBA, MaTepuanbl, PeakTUBbI

[onyckaeTca npuMeHeHWe OpYrux CPeacTB uaMepeHuin, 00opyaoBaHUsa U MaTtepuanoB ¢ MeTponoruye-
CKUMW 1 TEXHUYECKUMW XapaKTEPUCTUKAMU He XYKe YKa3aHHbIX.

MpuMeHsaieMble peakTUBbl JOMKHbI MMETh KBAaNMUKaLMI0 He HUXe 4.4.a.

OnTUYeCcKnin aTOMHO-3MUCCUOHHBIN CNEKTPOMETP C MHAYKTUBHO CBSI3aHHOW NIa3moii.

Becbl nabopaTtopHble cneynanbHOro U Bbicokoro knacca todHocty no FOCT 24104 ¢ BepxHMM npeae-
nom B3BELLMBaHWSA, He npeBbiwatwmm 220 .

AproH razoobpasHbiid UNK XUAKWIA Bbicwero copta no MOCT 10157.

INntna kapboHaT N0 HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTALMM N3rOTOBUTENS.

Kucnota azotHasa no FOCT 4461, pasbaBneHHas B cooTHoweHMK 1:1.

Kucrota asotHas no FOCT 4461, pacteop 8 monb/ams.

Kucnota conaHasa no FOCT 3118, pasbasneHHas B cooTHoweHun 1:1, 1:5, 1:10.

CrakaH CTeknoyrnepoaHblid Unu Keapueebli, BMecTumocTbto 500 cm3.

Banagua okcug.

Xpom.

MapraHey metannudeckuin no FOCT 6008.

MapraHeL, xnopuctbiid no FTOCT 612.

HaTtpuin nnpocepHO-KUCTbINA.

Kanui-tutan (IV) dotopuctbin.

TwuTana guokcug.

TutaH.

Bopa.

KucnoTta 6opHaa no FOCT 9656.

Hatpua rugpokcua no FOCT 4328, pacTeop ¢ maccoBoi gonen 5 %.

Kanuin gyxpomoBo-kucneiii no FOCT 4220.

Kucnota cepHas no NOCT 4204 u pacteop 1:1.

AntomuHuin mapku A995 no FOCT 11069, cTpyxka.

PacTBop antoMuHWsA: CTPYXKY antoMmuHua Mapku A995 B TeveHne 10 muH o6pabaTbiBaloT CONAHOM KMC-
notoi, paszbaeneHHo 1:5, NpombIBaOT OUCTUNNUPOBAHHOW BOAOM, BhicywuBaT. Harecky antomuHng 10 1
noMeLLaloT B CTEKNOYrMepoaHbIiA TUrerb UK KBapLeBbli cTakaH BMecTUMOCTbio 500 cm3, yactamu npunu-
BatoT 150 cM3 COMSIHOM KUCMOTHI, pasbaeneHHoi 1:1, 1 pacTBOpAKT Npu HarpeBaHuu. PacTBop oxnaxaawT,
nepeBoAsT B MepPHyI0 konby BMecTUMOCTblo 250 cM3, JOBOAAT A0 METKM AUCTUNANPOBAHHON BOAON, nepe-
MelwwuBatoT. PacTBop XxpaHAaT B MONUITUINEHOBON eMKocTu He Bonee 30 gH.

MpumeyaHue — 1cm® nonydyeHHoro pacTeopa cogepxuT 40 Mr anioMUHUA.

PacTBop-hoH: 28 I NUTUSA YINEKUCOro NOMELLalT B MEpHYI0 konby BmecTumocTbio 1000 cm3, no6ae-
ns0T 62 r GOPHON KUCNOTbI U MeaneHHo npunueaT 500 cm3 a30THON kUcnoTbl, pasbasnexHol 1:1. O6bem
OOBOOAT A0 METKM OUCTUNNUPOBAHHON BOAOW, NEpPeMeLLUBALOT.

n puMedaHue — PaCTBOp XpaHAT B MOSIM3TUINEHOBOM EMKOCTH.

10.3 CtaHgapTHble pacTBOpbI

10.3.1 CraHpapTHble pacTBOpbl OKCuaa BaHaaus

CTtaHpapTHble pacTBOpbl OKCuaa BaHagus:

Pacteop A: 0,2000 r npegeapuTensHO BhicyLleHHoro npu Temneparype 110 °C B TedeHue 1 4 1 oxnax-
[IEHHOTO B 3KoMKaTope okcuaa BaHagus (V) pacTeopsloT B 8 cm® pacTBopa rapokcuaa HaTpUs ¢ MaccoBON
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nonen 5 %, nobasnawT 10 cm? pacTBopa a30THOM KUCNOThbl KOHUEeHTpauuen 8 Monb/p,m3, NepeHocAT B Mep-
Hyto konby BMmectumocTtbio 1000 CM3, OOMMBaAKT 00 METKW BOAOW W NepeMeLlVBatoT.

1 cm3 pacTteopa A cogepxuT 0,20 mr okcuga BaHagus (V).

PacTBop XpaHAT B NONU3ITUINEHOBOK eMKOCTU He Bonee 30 gH.

Pacteop A1: 10,0 cm? pactBopa A NepeHoCcAT B MepHyl Konby BmectumocTbio 100 cm3, monueatoT
00 MeTKM BOAOW M nepemMellnBatoT. PacTBop rotoBAT nepeg npumeHeHuem. 1 cm? pactBopa A1 cogepxut
0,020 mr okcuga BaHagusa (V).

10.3.2 CTaHpapTHble pacTBOPbI OKCMAa MapraHua

Pacteop b: 0,0774 r mapraHua noMeLLaT B cTakaH BMecTUMmocTeio 200 CM3, pgobaensawoT 20 cm3 pac-
TBOpA COMsIHOM KUCNOThI 1:1, cTakaH HaKpbIBAKOT YaCOBLIM CTEKINOM M HAarpeBatoT 40 pacTBOpPEHUs MapraHua.
Mocne oxnax4eHWs pacTBOP NepeHOCAT B MepHyk konby emectumocTeo 1000 cm®, DonMBalT 4O METKM
BOOOW 1 nepemeluneatoT, unun 0,2794 r npeasapuTenbHO BbicyleHHoro npu temnepatype 110 °C u oxnaxgeH-
HOro B 9KCUKATOpe XMOPUCTOro MapraHua pacTBOpSAIOT B cTakaHe BmecTumMocTbio 200 cm3 B 80 cm?3 pacTBopa
consgHon kucnotsl 1:10.

PacTtBop nepeHocHAT B MepHyo Konby BmecTtuMocTbio 1000 cm3, nonuMBaloT 40 METKU BOLOM U nepeme-
LUMBAIOT.

1 cm3 pactBopa B cogepxut 0,1 Mr okcuaa mapranua (11).

Pacteop b1: 25 cm3 pacTBopa b nepeHocaT B MepHyo konby smectumocTtbio 100 CM3, JOonMBaloT aOo
METKN BOOOM U NepemeLLvBatoT. PacTBop roToBAT nepeg ynotpebnexHnem.

1 cm3 pacteopa B1 cogepxut 0,025 mr okeuaa mapradua (I1).

10.3.3 CtaHgapTHble pacTBOPbI OKCKMAa Xpoma

Pacteop B: 0,1936 r npeneaputensHo BbicylleHHoro npu Temnepatype 150 °C B TeueHue 10 4 1 oxnax-
OEeHHOro B 3KCHKaTope OBYXPOMOBO-KMCMOro Kanus noMellaroT B cTakaH BMmectumocTbio 400 cm3 n pacTBo-
pswT npumepHo B 200 cms BOAbl. PacTBop nepeHocsT B MepHyto konby BMectumocTbio 1000 CM3, aonveawT
00 MeTKM BOZOW M NepeMeLLnBaloT.

1 cm3 pacteopa B cogepxut 0,1 Mr okcuga xpoma (111).

Pacteop B1: 20 cm3 pacteopa B nepeHocAT B MepHyt konby emectumocTeio 100 cm3, gonuealoT 40
MeTKW BOOOW M NepeMeLlnBatoT.

1 cm3 pacteopa B1 cogepxut 0,020 Mr okcuaa xpoma (1.

10.3.4 CTaHpapTHble pacTBOPbI AMOKCKAA TUTAHA

Pacteop I": 0,2000 r guokcuaa TuTaHa, npokaneHHoro npy 1100 °C 0o NOCTOAHHOW Macckl, CNNaBnsaloT
B NNaTUHOBOM TUrne ¢ 20-KkpaTHbIM KONMUMYECTBOM NMpocepHo-kucnoro kanua npu 900 °C B TeyeHne 3—5 MUH
00 Mnony4YeHus npospadvHoro nnaea. OxnaxaeHHbIA TUrenb C NMaBoOM MOMELLAKT B CTaKaH, COAEPKallui
100 cm3 pacTeopa cepHoit kucroThl. ocne pacTBOPEHWs Mnaea TUrenb BLIHUMAKT M3 cTakaHa, o6MbiBa-
0T BOOOW, pacTBOP HarpeeawT A0 nNpocBeTneHus. [locne oxnaxgeHua pacTBoOp NEPEHOCAT B MEPHYIO Konby
BMecTUMocTbo 1000 CMS, cogepxauwyto 100 cm’ pacTtBopa CepHOW KWUCMOThl, 4ONMBAKT A0 METKU BOAOW W
nepemMeLlLnBaT.

1 cm3 pacteopa [ cogepxut 0,20 Mr ouokcuaa TUTaHa.

Pacteop '1: 10,0 cmd pacteopa [ nepeHocAT B MepHyk konby BmecTumocTtbio 100 cm3, npunmearwT
5 cm3 cepHO KUCMOTLI, AONUBAT 40 METKM BOAOW U NepeMeLLnBatoT. PacTeop roToBST nepeq NnpuMeHeHUeM.
1 cm3 pacteopa 1 cogepxuTt 0,02 Mr guokcunaa TutaHa.

Onga npurotoBneHuUs CTaHOapTHLIX PAcTBOPOB OOMNYCKAaeTCH NpUMeHeHue cepTUdUUUPOBAHHLIX CTaH-
OapTHbIX 00pa3LoB cocTaBa pacTBOPOB MOHOB.

10.4 MoaroToBKa K BbINOMHEHWUIO U3MEPEHUN

10.4.1 lMpuroToBneHne rpagynpoBOYHbBIX PACTBOPOB

10.4.1.1 lMpuroToBrneHne rpagdyvpoBOYHbIX PACTBOPOB OKCKMAA BaHaauA

B ceMb MepHbIX Konb BMecTumocTbo 100 cm3 Kaxaas nomelwawTt 12,5 cm3 pacteopa anmoMuHms, 50 cm3
pacTBopa-choHa, 3atem no 0; 0,5: 1,0; 2,0; 5,0; 10,0; 20,0 cm3 cTaHaapTHoro pacteopa A1, 4to COOTBETCTBYET
0; 0,01; 0,02; 0,04; 0,1; 0,2; 0,4 Mr okcuaa BaHagWus, JOBOAAT 0ObEM A0 METKM OUCTUINMPOBAHHOW BOOOM,
nepemMeLLnBatoT.

10.4.1.2 TMpuroToBrneHne rpagdyMpoBOYHbIX PACTBOPOB OKCMAa MapraHua

B wecTe MepHbIX kon6 BmecTumocTbio 100 cm® kaxgas nomewawT 12,5 cM3 pacTeopa amoMUHMA,
50 cm? pacTBopa-thoHa, 3atem no 0; 0,5; 1,0; 2,5; 5,0; 10,0 cm3 cTaHgapTHoro pacteopa b1, 4to COOTBETCTBY-
et 0; 0,0125; 0,025; 0,0625; 0,125; 0,25 Mr okcuaa MapraHua, 4oBoaaT 0O6beM A0 METKA AUCTUINMPOBAHHON
BOAOW, NepemMellnBaroT.
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10.4.1.3 lMNpwurotoBneHue rpagynmpoBOYHbLIX PacTBOPOB OKCKAa Xpoma

B ceMb MepHbIX konb BMecTMMocTbi 100 cm3 Kaxkgas nomewlatoT 12,5 cm3 pacteopa anwmMuHus, 50 cmd
pacTtBopa-oHa, 3atem no 0; 0,5; 1,0; 1,5; 3,0; 5,0; 10,0 cm3 cTaHgapTHoro pacTteopa B1, 4To cooTBeTcTBYET
0; 0,01; 0,02; 0,03; 0,06; 0,1; 0,2 mr okcuga xpoma, 4OBOAAT 0ObEM OO0 METKWM AUCTUNNMPOBaHHOW BOOOWA,
nepemeLLnBaT.

10.4.1.4 lpurotosneHue rpagynpoBOYHbLIX PacTBOPOB OMOKCKOA TUTaHa

B ceMb MepHbIX konb BMecTMMocTbio 100 cm’ Kaxgas nomelatoTt 12,5 cm pacTtBopa anwomMuHus, 50 cm
pacTteopa-doHa, 3atem no 0; 0,5; 1,0; 2,0; 5,0; 10,0; 20 oM cTaHgapTHoro pacteopa 1, 4To cooTBeTcTBYET
0; 0,01; 0,02; 0,04; 0,1; 0,2; 0,4 Mr AMOKCKMOA TUTaHa, AOBOAAT 00bEM 40 METKM AMCTUNINMPOBAHHOW BOOON,
nepemeLLnBaT.

[oTOBLIE rPadyMpOBOYHbBIE PACTBOPbI XPAHAT B NONIMITUIEHOBLIX eMKocTaAX He Bonee 1 mec.

10.4.2 oprotoBKy aTOMHO-3MWUCCUOHHOMO cnekTpoMeTpa K paboTe npoBogAaT B COOTBETCTBUM ¢ Pyko-
BOACTBOM MO 3KCMnnyataunm.

10.4.3 [Ong onpeaeneHna rpadyMpoBOYHON XapakTEPUCTUKA U3MEPAIOT MHTEHCUBHOCTL aHanuTu4ecko-
ro curHana rpagympoBOYHbBIX PACTBOPOB, MPUroToBrneHHbIx no 10.4.1, ncnonbaysa AnNuHbl BOMNH (no taénuue 6).
O6pabatbiBaloT pe3ynsbraThl M3MEPEHWUIA NMPY NOMOLLM NporpaMmmMHoro obecnedeHns cnekTpomeTpa, npuseo-
OALWEro UX K ypaBHeHUo Buaa

I=A+B-C, (92)

roe | — WHTeHCMBHOCTb CNeKTpanbHOW NMUMHUK ONPeaensaeMoro aNeMeHTa;
A, B — k03(hrLUNEHTLI perpeccuu, paccintaHHble MeTo40M HauMeHbLUUX KBaapaToB;
C — mMaccoBas KOHLEHTPaLMA OKcuaa onpeaernseMoro aneMeHTa B pacTsope, Mr/cm,
10.4.4 To nony4YeHHbIM AaHHbLIM CTPOAT rpagympoOBOYHbIA rpaduK 3aBMCUMOCTU MHTEHCUMBHOCTU U3NY-
YeHWUA CNeKTpansbHOW NMHMK ONpeaensemMoro afieMeHTa oT MacCOBOWM KOHUEHTpaLuuK oKkcuaa onpegensemMoro
anemeHTa B pacTBope.

10.5 BbinonHeHWe U3mMepeHUn

10.5.1 PacTtBopbl npobbl rMUHO3eMa WM KOHTPOSBHOTO OMbiTa, MOATOTOBIMEHHLIE B COOTBETCTBMM C
FOCT 23201.3 (nogpasgen 4.2), Npy NOMOLLM NEpPUCTansTMHECKOro HAacoca NoaaT B pacnbinMTeNnbHY Ka-
Mepy CrekTpoMeTpa. AHanNUTUYECKWE CUrHanMbl U3MepsaroT 1 0BpabaTbiBaoT NpyM NOMOLLM NporpaMmMHoro obe-
cnevyeHus cnekTpomeTpa.

10.5.2 lNpwn onpegeneHnn MaccoBOW OONW OKCUAa BaHaAWsA, OKCMaa MapraHua, okcuaga xpoMma v OUOoK-
cupa TMTaHa B IMUHO3eMe BbIMOMHAKT ABa NapannensHbiX onpegeneHus. PeaynstatoM eAMHUYHOrO onpegae-
NEeHnsa CYUTaKT 3HAYEeHWe MaccoBOW OONKW OKcMAaa BaHaaus, OKcuaa MapraHua, okcuaa xpoma v auokcuaa
TWTaHa, NoNy4EeHHOro NP pPasnoXeHnM OgHOW HaBecKn Npobbl.

10.6 ObpaboTtka pe3ynbTaToB

10.6.1 Maccosyto fonto OKcMaa BaHagus, oKkcuaa MapraHua, okcuga xpoma v guokcrga tutasa X, %, B
npobe paccynThIBaKOT C NOMOLLLK NPOrpaMmHoro obecneveHus cnekTpomeTpa no dopmyne

X=(C—Co)-\4(-100
m-103

, (10)

roe C — maccoBas KOHLUEeHTpaLUuWs oKkcuaa onpedenseMoro afieMeHTa B pacTeope npobbl, HangeHHas no rpa-
[YVMPOBOYHOMY rpacunky, MricmS;
Cy — MaccoBas KOHUeHTpauus OKCUaa onpeaensieMoro anemMeHTa B pacTBope KOHTPOMbLHOTO ONbITa, Hail-
[ieHHas Mo rpafyupOBOYHOMY rpacbuKy, Mr/cmS;
V|, — ob6bem pacTeopa npobbl (06bem mepHoi Konbel, paBHbii 100 CMS), cm3;
m — macca Haeecku npobsl, T;
103 — KoadPULUMEHT nepecyeTa Macchl NPo6bl U3 T B MT.

10.6.2 3a pesynbraTt M3MepeHUi NPMHUMAaKOT cpefHee apudMeTUHeckoe AByX napannenbHbiX onpeae-
NEHWA, pacxXoXOeHUs MeXOY KOTOPbIMU He JOMKHbI NPEBbILIATL 3HAa4YEeHUIN Npedena NoBTOPSAEMOCTH, yKasaH-
HbiX B Tabnuuax 6—9.
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Tabnuuya 6

Maccosas nona okcuaa saHagus, %

Honyckaemsle pacxoxaeHus pesynstatos, (% oTH.)

npenen noBTopAeMOoCTH, &

npeaen Bocnpou3BoaMMocTi, R

OT1 0,0002 oo 0,0010 BKNHOM.
Cs. 0,0010 » 0,0020 »
» 0,0020 » 0,0050 »
» 0,005 » 0,020 »

50
35
25
20

70
50
35
30

Tabnuuya 7

Maccosas nonsa okcmuaa mapraHua, %

Honyckaemble pacxokaeHus pesynstaTos, (% OTH.)

npenen NoBTOPAEMOCTH, F

npegen socnponseoguMocTm, R

Ot 0,0001 go 0,0005 BkntoM.
Cg. 0,0005 » 0,0020 »
» 0,0020 » 0,0070 »

45
30
10

60
45
20

Tabnuuya 8

Maccosag gons okcuaa xpoma, %

[onyckaeMble pacxoxaeHusa pe3ynsrartos, (% OTH.)

npegen NoBTOPAEMOCTH, F

npeden BOcnpou3soguMocTi, R

Ot 0,0001 no 0,0005 Bknto4. 40 55
Cs. 0,0005 » 0,0020 » 30 45
» 0,0020 » 0,010 » 20 25

Tabnuuya 9

MaccoBasi fons okcuga TutaHa, %

OnycKaemble pacxoXneHus pesynesratos, (% OTH.
Y Y.

npeaen noBTOpAEeMOCTH, I

npegen BOCnpou3BogMMocTH, R

Ot 0,0001 go 0,0010 BKNHOY. 40 55
Cs. 0,0010 » 0,0050 » 30 45
» 0,0050 » 0,020 » 20 25

10.7 MpoTokon namepeHUn

npOTOKOﬂ MSMEDEHHFI OOIDKeH coepXaTtb cnegyrwuuve aHHble (60]198 LUMPOKO npenctaBiieHbl B

FOCT ISO/IEC 17025):

= VI,EIEHTI/ICDMKBLI,MI-D umccnegyemoro matepuana;

CCbIIKY Ha HacToALWWA CTaHOdapT un I'IDMMEHGHHbIPI MeTon,
pesynbraTbl MSMEDEHMFI 1 MeTO[ UX Bblpa*eHnA;

OCDGSHHOCTM, OTMEe4YeHHbIe B Npouecce npoeeneHna M3M9p9HMI.7I;
nwobble onepauvn, He npeaycMOTpeHHble B HacTodAweM CTaHgapTe Wik CHUTarwuecH Heobsi3a-

TenbHbIM.
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YOK 622.712:543.06:006.354 MKC 73.060.40
71.100.10

Kntoveekle cnoea: rMUHO3eM, OKCWU BaHaaus, oKcua MapraHua, okcug Xxpoma v UoKCcKna TUuTaHa

19

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 23/ 24
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-25542.4-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69814
https://gostexpert.ru/gost/gost-25542.4-2024?utm_source=pdf&utm_medium=69814&utm_term=page

TexHuueckuih pegaktop M.E. Yepenkosa
Koppektop M.U. MNepwuHa
KomnbtoTepHas Bepctka MLA. HaneldkuHol

CpaHo B Habop 21.01.2025. [MoanucaHo B nedatb 07.02.2025. ®opmar 60%84%. [apHutypa Apuan.
Ycn. ney. n. 2,79. Yu.-u3a. n. 2,37.

MoaroToBneHo Ha OCHOBE ANEKTPOHHOW BEPCUM, NPEaoCcTaBNeHHoN paspaboTyMkoM cTaHaapTa

CosgaHo B eAVHUYHOM ncnonHednn B PIBY «MHCTUTYT cTaHaapTuaauumn»
ans komnnektoBaHust PegepanbHoro MHGopMaLMoHHoro hoHAa cTaHaapTos,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 24 ] 24
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-25542.4-2024



http://www.tcpdf.org
https://gostexpert.ru?utm_source=pdf&utm_medium=69814
https://gostexpert.ru/gost/gost-25542.4-2024?utm_source=pdf&utm_medium=69814&utm_term=page

