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Mpeaucnosue

Lien, OCHOBHbIE mNpuHUMNBI U O0OWME npaBuna npoBeAeHUst paboT no MEeXrocyaapCTBEHHON
craHaapru3auumn ycradosneHnol FOCT 1.0 «MexrocyaapcreeHHas cucrema crangaprusauum. OCHOBHbIE No-
noxenuay n NOCT 1.2 «MexcrocyaapcTBeHHasa cucrema ctaHgaptu3auuun. CTaHaapTbl MEXTOCYAapCTBEHHbIE,
npasuna n peKoOMeHAALMN Mo MEXroCyAapCTBEHHON cTaHaapTusauuu. MNMpasuna pa3paboTku, NpuHATUA, 06-
HOBMNEHUA N OTMEHbI»

CBeaeHUA o cTtaHpapre

1 PABPABOTAH ®epepanbHbiM  rocyqapCTBEHHbIM — YHUTapHbIM  npeanpusatuem  «Hay4Ho-
UcCneaoBaTenbCKUii UHCTUTYT XMMUYECKUX PEAKTUBOB U 0CO00 YMCTLIX XMMUYECKUX BELLECTB» HauuoHanbHOro
nccneaosarenbckoro LueHtpa «Kypuatosckuini MHCTUTYT» (PIYT HUL, «KypuaTosckuit MHCTUTYT» — UPEA)

2 BHECEH TexHuyeckum KOMUTETOM NO cTaHaapTusauum TK 60 «Xumusa»

3 MPUHAT MexrocyaapCTBEHHbLIM COBETOM MO CTaHAapTU3auuu, METPONorMM U ceptudukaumm
(npotokon ot 30 uonga 2019 r. Ne 120-M)

3a npuHATME NPOronocoBanu:

KpaTKO& HanMeHoBaHUe CTpaHbl KO[] CTpaHbl CoxpameHHoe HanMeHoBaHWe HaLMoHaribHOro opraHa
no MK (UCO 3166) 004—97 no MK (UCO 3166) 004—97 no cTaHAapTU3aLmm
Benapycb BY loccTangapt Pecnybnuku Benapycb
Kupruauns KG KelprelactaHgapt
Poccus RU PoccraHpapt
TaaXukucTaH TJ TagxXukcTaHgapT
Y3bekucraH uz YacTangapT
YkpavHa UA MWH3KOHOMpPa3BUTUS YKpauHbl

4 TMpukasom degepanbLHOro areHTCTBa N0 TEXHUYECKOMY PETYNMPOBaHUIO U METPOSIOrMK OT 8 aBrycra
2019 r. Ne 465-cT mexrocygapcTBeHHbln ctaHgapt FOCT 17319—2019 BeBegeH B AENCTBUE B KayecTse
HaUMoHanbHOro craHgapta Poccuinckon degepauum ¢ 1 uona 2020 r.
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Ungpopmayus o eeedeHuu e delicmeue (npekpawjeHuu delicmeust) Hacmoawe2o0 cmaHoapma u u3me-
HeHull K HeMy Ha MepPUMOPUU yKa3aHHbIX ébiwe 20Cy0apcme MmybiluKyemcs 8 yKka3ameJsisix HayUuOHalbHbIX
cmandapmos, u30asaeMbix 8 IMuxX 20cydapcmeax, a markxe 6 cemu MiumepHem Ha caiimax coomeemcmey-
IOWUX HayUOHallbHbIX Op2aHoe no cmaxdapmusayuu.

B cnyuae nepecmompa, USMEHEHUST ullu OMMEeHbl Hacmosawez0 cmandapma coomeemcemeyloujas UH-
¢hopmauust 6ydem onybnukoeaHa Ha oghuyuansHoOM uHmepHem-caiime MexzocyOapcmeeHHO20 cosema 10
cmaHOapmu3ayuu, MempoJio2uu u cepmughukayuu 8 Kamanoze «MexeaocydapcmeeHHble cmaHOapmbi»

© CrangaptuHcopm, odopmMmneHue, 2019

B Poccuiickoit defepauum HaCTOALWMIA CTAHAAPT HE MOXET OblTb MOMHOCTbHIO UMK
YacTMYHO BOCMPOU3BEAEH, TUPaXUpoBaH MU pacnpocTpaHeH B KavyecTBe oduuuanibHoro
n3naHus G6es paspelleHuss deiepanbHOro areHTCTBa No TEXHUHECKOMY peryrnmpoBaHuio 1
METPONoruu
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M E X T oOCYA.APCTBETUHHB H CTAHAODAPT

PEAKTUBbI

MeTtoabl onpeaeneHnda npumMmecu TaxernbiX MeTanmnoB

Reagents. Methods for determination of heavy metals

Hara BBegeHna — 2020—06—01

1 OGnacTb NpUMeHeHnA

Hactoawmin cTtaHgapT pacnpoCTpaHSeTCs Ha peakTuBbl W YCTaAHaBNMBAET CEPOBOAOPOAHbLIA WU
TMOALETaMUIHbIA METOALI ONPEAENEHUS NPUMECU TSDKEMNbIX METANMOB B HEOPraHWYECKUX U OPraHn4ecKux
peakTuBax, OCHOBHOE BELLECTBO KOTOPbIX HE pearnpyet ¢ CEpOBOAOPOAOM U TMOALIETAMUAOM.

2 HopmaTtuBHbIE CCbINKU

B HacTosilem cTaHaapTe UCMONb30BaHbl HOPMATUBHBIE CCbINIKU HA CREAYIOLIMEe MEeXroCyAapCTBEHHbIE
CTaHaapThbl:

FOCT 12.1.004 Cuctema ctaHgaptoB O6esonacHocTu Tpyaa. [loxapHaa 6esonacHocTb. O6wme
TpeboBaHus

FOCT 12.1.007 Cuctema crangaprtoB besonacHocTu Tpyaa. BpeaHoblie Bewectea. Knaccucukaums n
obwme TpeboBaHna BezonacHoCcTu

FOCT 12.4.009 Cuctema cTaHaapToB 6e3onacHoOCTM Tpyaa. MNoxapHasa TexHUKa ANnst 3aLmMTbl 0O bEKTOB.
OcHoBHble Buabl. PasmelyeHne n obopyaosaHme

FOCT 12.4.021 Cuctema crtaHgaptoB 6e3onacHocTu Tpyaa. CUCTEMbl BEHTUNSLMOHHbIE. OO6WMe
TpeboBaHua

FOCT 61 Peaktusbl. Kucnora ykcycHas. TeEXHUYECKMe ycrnoBus

FOCT 1770 (MCO 1042—83, NCO 4788—80) Mocyaa mepHas nabopaTopHas CTeKNAHHasA. Lununapsol,
MEH3YPKK, KONObl, Npobupku. OBLmue TeEXHNYeCkne ycroBus

[OCT 2053 PeaktuBbl. HaTpuit cepHUCTLIN 9-BOAHLIW. TEXHUYECKMEe YCIoBUA

[OCT 3117 PeaktnBbl. AMMOHUI YKCYCHOKUCHbIW. TeXHUYeckne ycnosus

[OCT 3118 PeaktuBbl. Kucnora conaHasa. TexHu4eckme ycrnoBus

[OCT 3760 PeaktuBbl. AMMUaK BOAHbIN. TEXHUYECKUE YCNOBUSA

FOCT 4171 Peaktusbl. HaTpua cynedat 10-BOAHbIA. TEXHUYECKME YCIOBUA

[OCT 4204 Peaktusbl. Kucnora cepHas. TeXHU4ECKME yCrnoBuA

FOCT 4212 PeaktuBbl. MeToabl NPUrOTOBAEHUA PacTBOPOB ANA KOMOPUMETPUYECKOTO M Hedpeno-
METPUYECKOro aHanusa

[OCT 4328 Peaktubl. HaTpna ruapookuck. TexHu4ieckue ycnosus

[OCT 4461 PeaktuBbl. Kucnora asotHada. TexHuyeckme ycrnosus

[OCT 4517 PeaktuBbl. MeToabl NPUrOTOBNEHWA BCMOMOraTesibHbIX pPeakTMBOB W pacTBOpPOB,
NpUMEHSIEMbIX NpY aHanu3e

[OCT 5845 Peaktusbl. Kanun-Hatpuii BUHHOKUCIbINA 4-BOAHBIN. TEXHUYECKWNE YCNOBUA

FOCT 6709 Boga guctunnupoBaHHas. TexXHUYECKUE yCnoBus

FOCT 9147 Mocyaa u ob6opyaosaHne nabopatopHble apdopoBblie. TeXHMYeckue ycrnosus

M3paHue ocpuuymanbHoe
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IOCT 24104 Becnl naGoparopHble. OfLme TexHnyeckue TpeboBaHna

MOCT 25336 lNocyna v obopyaoBaHne nabopaTopHble CTEKNAHHbIE. TUNbl, OCHOBHLIE MapameTpbl U
pasmepbl

FOCT 27025 Peaktusbl. ObOLUMe ykaszaHus no NPoBeAEHUI0 UCNbITAHUI

MOCT 29227 (MCO 835-1—81) Mocyna nabopatopHaa creknsHHaA. [UNETKU rpaayupoBaHHLIE.
Yactb 1. Obwme TpeboBaHmus

MpumMmevyaHune —IpuNonL30BaHUN HACTOALLMM CTaHAapTOM LienecoobpasHo NPOBEPUTL feACTBUE CChINTOYHBIX
CTaHAapToB U KnaccuuKkaTopoB Ha oduLManbHOM UHTepHeT-calTe MexXrocyaapcTBEHHOro coBeTa NO cTaHAapTUsaLmu,
METPONnorun n ceptudukaLum (www.easc.by) unu no ykasatensiM HauuoHanbHbIX CTaHAAPTOB, U3jaBaeMbIM B rocyaap-
CTBaX, yKasaHHbIX B MpefUCIIOBUA, UNN Ha oULManbHbIX caidTax COOTBETCTBYIOLMUX HaLMOHanNbHLIX OpraHoB Mo CTaH-
fapTusauun. Ecnu Ha AOKYMEHT [JaHa HefaTMpOBaHHas cCbinika, TO cCrnefyeT WUCMOoNb3oBaTb AOKYMEHT, AeNCTBYIOLLMIA
Ha TeKyLLWA MOMEHT, C Y4ETOM BCEX BHECEHHbIX B HEr0 U3MeHeHWn. Ecnn 3aMeHeH CCbINOYHbIA JOKYMEHT, Ha KOTOpbIid
flaHa jaTupoBaHHas ccbifika, TO CNneayeT UCMOoMb3oBaTb YKasaHHYIO BEpPCUIo 3TOro AokyMeHTa. ECnu nocne npuHSATUs
HacTosllero craHaapTa B CCbUNOYHbLIA AOKYMEHT, Ha KOTOpPbIA JaHa AaTMpoBaHHas CCbifka, BHECEHO W3MEHEHME,
3aTparmBarollee nonoXxeHune, Ha KOTOpoe AaHa Cehlflka, TO 3TO MOMOXeHWe NpUMeHsieTca 6e3 yJYeTa AaHHOro U3MEHEHUS.
Ecnn ccbinoYHbIn JOKYMEHT oTMeHeH 6e3 3aMeHbl, TO MONoXeHWe, B KOTOPOM JiaHa CChiflka Ha Hero, NpUMeHsIeTCS B
4acTu, He 3aTparvBatoLeit 3Ty CCbINKY.

3 Obwwme TpedboBaHUA

3.1 O6wwue yka3aHus no npoBeaeHuto aHanusa — no MOCT 27025.

Mpu BbINONHEHWUM ONepaLuii B3BELLUMBAHUA NPUMEHAIOT BeCbl nabopatopHsie no FOCT 24104 BbICOKOrO
knacca ToyHoctm (Il) ¢ ueHon geneHus (4UCKPETHOCTLIO oTcueTa) He Bonee 0,01 r ¢ HauGonbLMM Npeaenom
B3BeLumBaHua 800 r.

3.2 HaBecky aHanu3npyemMmoro peakTusa, B 3aBUCUMOCTU OT COAEPXKaHUA B HEM TSXKESNbIX METANSOB, U
npeaenbHO A0OMYCTUMYIO MACCy TSXKESbIX METANNOB B MUINMIpaMMax, a Takke npeasaputenbHyio 0opaboTky
HaBeCkn (HewTpanusauus, yaaneHue rasoobpasHbiX NPOAYKTOB C MOMOLLBIO KUCHOT, ynapuaHue u T. A.)
YKa3bIBalOT B JOKYMEHTE NO CTaHAapTM3aLUuKu Ha aHANM3UpyeMbIi peakTUB.

3.3 Macca TaxenbIx METanNnoB (B nepecyeTe Ha CBUHEL) B HaBeCKe aHanM3upPyeMoro peakTusa A0JDkHa
ObITb:

ot 0,01 go 0,1 Mr — npu onpeaeneHnn cepoBOAOPOAHLIM METOAOM;

ot 0,005 ao 0,1 Mr — npu onpeaeneHnu TuoaLeTaMuaHbIM METOAOM, NPU 3TOM B pacTBOpaX CPaBHEHUS
ONA NOCTPOEHMA rpagyupoBOYHOro rpadhuka macca ceBmHUa aomkHa 6eitb: 0,005, 0,010, 0,020, 0,030, 0,050,
0,075 1 0,100 wmr.

3.4 Haecky aHanu3npyemoro peakTuea, a Takke HaBeCKU PEaKkTMBOB ANA NPUrOTOBNEHUSA HEOOXOAUMBIX
pacTBOpOB, NPUMEHAEMbIX ANS ONpeaeneHus COAepXaHus TSHKENbIX METANMoB, B3BELUMBAIOT, pe3ynbrar
B3BELUMBAHUA B rPaMMax 3anuCbIBalOT C TOYHOCTbLIO 10 BTOPOr0 AECATUYHOIO 3HaKa.

3.5 CogepxaHue NpUMECH TSDKEMbIX METAnNsoB ONpeaensioT He MeHee YeM B ABYX napansnenbHbiX
HaBeckax; 3a OKOH4YaTeNnbHbI pesynbrar adHanusa MPUHUMAIOT cpefHeapudMeTudeckoe 3HaueHue
napannenbHbIX onpeaeneHui.

3.6 Ina npurotoBneHms pacTBOPOB pPeakTUBOB, NMPMMEHSEMbIX ANA aHanu3a, UCNOoMb3YIOT peakTUBbI
KBanuuKkaymm «<XMMU4€CKN YUCTbIN» UITM KYUCTLIN ANA aHanu3a».

HonyckaeTca ucnonb3oBaTb peakTuBbl Oonee BLICOKOW KBanudukauuu UM MMNOPTHLIE aHAnNoOru, no
Ka4yecCTBY He yCTynalowme ykasaHHbIM B HACTOSILIEM CTaHAapTe, ecru B AOKYMEHTe N0 CTaHaapTu3auum Ha
aHanu3aupyemblii peakTuB HET APYrux yKasaHuii.

3.7 PacTtBOp € KOHUEHTpauuei ceuHua 1 mr/cmd rotossiT no FOCT 4212.

3.8 Ecnu npu pacTBOpPEHUM UMW Pa3fOKEHMM HABECKU aHanu3upyemoro peakTupa NPUMEHAIOT
peakTuBbl, coaepXawme NpPUMEChb TSHKEMbIX METansoB, B pe3ynsrar BBOAAT MONPAaBKY Ha coaepxaHue
TSOKENbIX METaNMOoB B NPUMEHAEMbIX PeakTMBax, onpeaensieMylo KOHTPONbHbIMU ONbITaMKu (HE MEHee ABYX).

3.9 MNpu npoBeaeHnn aHanu3a nocne NpUOAaBNEHNs KAKAOTO PeakTuBa pacTBOPbI NEPEMELLUBALOT.

3.10 Ecnu npu Bu3yansHOM CpPaBHEHUM OKPACKU aHaNM3MPyeMOoro pacTBopa U pacTBOPOB CpaBHEHUA
MMEIOT pasHble OTTEHKU, B PAcTBOpP CpaBHEHWUS BBOAAT 4YacTb (0T 1/5 o 1/2 HaBecku) aHanu3upyemoro
peakTuBa U COOTBETCTBEHHO YBENUUUBAIOT HABECKY A8 aHanu3nupyemoro pacreopa.

* B Poccuiickonh enepauuu aeiicteyet MOCT P 53228—2008 «Becbl HeaBTOMaTU4eCckoro gencteuns. Yacto 1.
MeTponoruyeckue n TexHuyeckue TpebosaHus. McnbiraHns».
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3.11 lMpu onpegeneHun TSXKenNbIX METANNIOB B peakTuBax, pacTBOPUMbLIX B BOAE, MMEKOLMX
HEeNTparnbHYIO peakuuio pacTBopa M HEe pearnpyroLmx ¢ CePOBOAOPOAOM (ANsi CEPOBOAOPOAHOIO MeTona)
Wnu C TMOAUETaMMAOM M MMAPOOKUCHLIO HATPUA (ANA TUOoAUETaMMAHOrO MEeToAa), onpeaerieHne npoBoaAT
HEeNoCpeaACTBEHHO B BOAHBLIX PACTBOpAX aHANU3NPYEMbIX peakTUBOB.

3.12 MNpumeHsieMble ANst HeWTpanu3auuuM peakTUB M MHAWUKATOP YKasbiBalOT B JIOKYMEHTE MO
cTaHaapTU3auuM Ha aHanM3UpPyeMblil peakTUB.

3.13 MNpu onpegeneHun TSHKENbLIX METANSMIOB B PeakTUBAX, HEPACTBOPUMbLIX B BOAE, OonpeaerneHue
NpoBOAAT MOCNE pPacTBOPEHUS peakTuBa B CONSIHOM kucnote. WM3ObITOK COMSIHOM KUCMOTbI yAansior
HerWTpanu3aumen unu BoinapuBaHUEM.

3.14 lMpu HeBO3MOXHOCTU HENOCPEACTBEHHOIO ONPEAENEHNA TSHKEMbIX METamnmnoB, a Takke B
peakTuBax, HEPaCTBOPUMBbIX B COMAHOI KUCMNOTE UMW pearmpyrowmx ¢ CepoBoA0pOAOM MIU TUOALIETAMUAOM,
NPOBOAAT NPeABapUTENbHYIO NOATOTOBKY K aHanu3y COrnacHo yka3aHusiM B JOKyMEHTe No craHaapru3auuu
Ha aHanu3upyemblit peakTus Unu NO 0OAHOMY M3 cnocoboB, ONMCAaHHLIX B pasaene 6.

3.15 Bce paboTbl, CBA3aHHbIE C HAarpeBaHUMEM MpEenaparoB U UX PacTBOPOB, NMPOBOASAT B BbITSHKHOM
wkady.

3.16 [onyckaerca ucnonb3oBaHWe ApPYrMX CPEACTB U3MepeHur, obopyaoBaHusi, BCMOMOraTenbHbIX
yCTpOMCTB U nabopaTopHOi NOCYAbl C AHANOTMYHLIMU UNKU Gonee BbICOKUMU TEXHUYECKUMU U METPOSIOTU-
YECKUMM XapakKTepuCTUKaMMm.

4 TpeboBaHua 6e3onacHOCTH

4.1 Pab6otatowme B naboparopum J0mkHbI cobnioaark TpeboBaHUSt MHCTPYKLMIA MO OXpaHe Tpyaa, npa-
Bun 6€30MacHOCTH M NPOXOAUTL NPeBapUTENbHbIE U NEPUOANYECKME MEANLIMHCKME OCMOTPbI B COOTBETCTBUN
C NOPSALKOM U CPOKaMM, YCTaHOBIEHHbIMIU OpraHamu 3gpaBooxpaHeHust. Jluua monoxe 18 net u 6epeMeHHble
KEHLLMHBI K paboTe He AoMyCKaloTCA.

4.2 BHOBb nocTynawowme Ha paboTy AOMYCKATCA K WCMOMHEHUIO CBOMX 00si3aHHOCTEN nocne
NPOXOXKOEHWA BBOAHOTO MHCTPYKTaXxa 0 cobniogeHun mep 6e30nacHOCTH, MHCTPYKTaxka Ha pabouem mecrte u
cobecenoBaHMs Mo BONPOCaM TEXHUKM Ge30nacHOCTHU.

4.3 Bce pabortaiowue B nabopatopun A0OMmkHbl OblTb oBecneyeHbl HEOOXOAMMOW cneuoaexaoi u
cpeacTBaMu MHAUBUAYANbLHOW 3aLUUThI.

4.4 MomelleHns nabopaTopum AOMKHbI COOTBETCTBOBATL TPeBOBaHUAM NOXapHON 6e30nacHOCTU no
MOCT 12.1.004 1 umeTb cpeacTaa noxapoTyweHus no NOCT 12.4.009.

4.5 Mpu pabote B nabopatopun HeobxoaMmo cobnopaTb TPeOoBaHWUA TexHWUKM GEe30macHOCTM no
MOCT 12.1.007.

4.6 Mpou3BoACTBEHHbIE NOMELLEHUA U naboparopuu, B KOTOPbIX NPOBOAATCS paboThl, AOMKHbI ObITh
obecrneyeHbl NPUTOYHO-BLITSXKHON BeHTunAuMen no FOCT 12.4.021. Takke AOIKHbI ObITb NPedyCMOTPEHbI
MECTHbIE BbITS)KHbIE YCTPONCTBA.

PaboTy C KOHLEHTPMPOBAHHBIMU KUCMOTAMW M LUENOYaMU NPOBOAAT TOMbKO B BbITSDKHOM LKAy
U C MCMOMb30BAHMEM 3aALUMTHLIX CPEACTB (Mep4varTok, O4KoB). B MecTax xpaHeHuss KucrnoTr HeAonycTUMO
HaxoXaeHne NerkoBOCNIaMEHSIOLLIMXCA BELLECTB.

4.7 B cny4yae nonajaHuWsA KUCMOTbl HA KOXY MOPaXKEHHOE MECTO credyeT HeMEeASIEHHO MPOMbITh B
TeyeHne 10—15 MrH nNog CTpyen Boabl, 3aTEM 00MbITb 2 %-HbIM PacTBOPOM MUTHEBOW COAbI UMW MbINIbHBLIM
BOAHbLIM PacTBOPOM U HAMNOXUTb CYXyH NMOBA3KY.

Takke npegycMOTpPEeHbI CreayoLmue Mepbl NepBoi NOMOLLU:

- MPU UHransUMOHHOM BO3AEVWCTBUM XMMUYECKNX BELLECTB — CBEXMUIA BO3AYX, MOKOW;

- Npu nonagaHuu BHYTPb — NPONONIOCKaTh POT BOAON;

- Npu nonagaHuu B rnasa — oOuUNbLHO NPOMbITL GOMbLUUM KONU4ECTBOM BOZAbI B TeYeHne 10—15 mMuH.

Bo Bcex crniyyasx criefyeT 06patuTbCs K Bpavy.

5 MopgroroBKa K aHanu3y

5.1 Annapatypa, peaktuBbl U pacTBOpbI

MuneTku 6(7)-2-5(10) no MOCT 29227.
Turenb chapdoposbliii o MOCT 9147.
Uununap 2-50 no NOCT 1770.
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Ammuak BogHbin no MOCT 3760, pacteop ¢ maccoson aonen 10 %.

AmMoHMI ykcycHokucnbin no NOCT 3117, x. 4., pactBop ¢ maccosoun gonen 50 %.

Bymara nHaukatopHas yHusepcanbHas.

Boaa aucrunnuposanHasn no NOCT 6709.

Kucnora asortHas, X. 4., no FOCT 4461, KOHUEHTPUPOBaAHHAA U PacTBOpP ¢ MaccoBol gonen 25 %.
Kucnora cepHas, x. 4., no NOCT 4204.

Kucnora consHas, x. 4., no FOCT 3118, pacteop ¢ MaccoBoi aonein 25 %.

Hartpuii cepHokucnbiit 10-BoaHbINA, X. 4., no FOCT 4171, pactBop ¢ maccoeou aonen 10 %.

5.2 Metoabl yaaneHma opraHU4eCcKoro BeuecTsa

5.2.1 YpaneHue opraHM4YecKoOro seuwectTea npokanueaHuem npu 500 °C (ana nerko pasnararoowmx-
CSl BELLECTB)

Hagecky npenapara nomewyatot B papcdopoBbili TUrenb, 00yrnMMBaloT Ha necyaHow 6aHe unmu anekTpo-
NAUTKE 1 NpokanueaioT B MydenbHoi nedu npu 500 °C ao nonyyeHusi octatka 6enoro ysera.

MpoKaneHHbIi 0CTAaTOK NOCNE OXNaXAEHU PacTBOPAIOT B 1 cM3 pacTBOpa CONSHON KUCNOTbI, PACTBOP
KONMYECTBEHHO MEPEHOCAT BOAOW B LMAMHAP, HEWTPANU3yloT paCTBOPOM aMMuaka no yHMBepCcarnbHOW WUH-
aukatopHon Bymare go pH 7 u gosoaat o6bem pacrsopa Boaow Ao 30 CM3, ecnu onpeaesnelne nposoaaT
CepoBOAOPOAHLIM METOAOM, unn A0 20 cM3, ecnu onpeaeneHne NPOBOAAT TMOALIETAMUAHBIM METOOM.

5.2.2 YpaneHue opraHM4yecKkoro BelecTsa npokanueaiuem npu 500 °C ¢ go6aBneHnem cepHomn
KMCNOTHI (4119 BELWECTB, He pa3naratowmxcsi npu 500 °C)

Hagecky npenapara nomewatot B hapcdopoBblii TUrenb, 06yrnMBaloT Ha necyaHov 6aHe unu dneKkTpo-
NNUTKE, OXNAKAAIOT, CMaUMBaIoT 1 CM3 CEpHOIl KUCNOTBI, HarpeBaloT Ha NecyaHoi GaHe UNK ANEKTPONNUTKE
00 yaaneHuss napoB CEPHOW KUCMOTbI, 3aTeM NpoKanuealoT B MydEenbHOW Nevn npu TeMmneparype He Bbille
500 °C po nony4eHus ocrarka 6enoro ugera.

Ecnu ocTtatok coaeput 4aCTUYKM HECTOPEBLLETO YIMS, HA YTO YKa3biBAeT TEMHbIW LIBET, OCTaTOK CMa-
4YKMBAKOT BOAON, BLICYLUMBAIOT HA BOASIHON DaHe M CHOBA NpoKanuBsaioT npu Toi e Temnepartype. MNpu Heob-
XOAMMOCTW ONepaLuio NOBTOPSIOT.

lMpoKarneHHbIi 0CTATOK NOCHe oXnaxaeHns 06pabaTbiBaloT 2 cM3 pacTBOpa CONSHOI KUCTOTHI M 1 cm3
pacTBopa a3oTHOWM KUCHOTLI UnK 2 cM3 pacTBopa YKCYCHOKMCIION0 aMMOHUS, BbINAPUBAIOT HAa KUNALLEN BOAS-
HOW BaHe A0CyXxa, OCTATOK OXNAKAAIOT U PACTBOPSIOT B 1 M3 pacTBOpa COMAHOI KUCNOTHI, PACTBOP KOMNYe-
CTBEHHO NEPEHOCAT BOAOM B LIUANHAP, HEWTPaNU3yioT pacTBOPOM aMMUaKka no YHUBEPCanNbHOW UHANKATOPHON
6ymare go pH 7 n aooasTt o6vem pacTeopa Boaon A0 30 cM3, ecnu onpeaenexne NPoBOAAT CEpOBOAOPOA-
HbIM METOAOM, Unn Ao 20 cm3, ecnn onpeaeneHne NPOBOAAT TMOALIETAMUAHBIM METOOM.

5.2.3 YoaneHue opraHM4ecKoro BewecTsa npokanueaiuem npu 500 °C ¢ no6aBneHnem cepHon
KUCNOTbI U nocnegyowen o6padcoTkon a3oTHOM KMCIOTOM (4ns BewecTs, Tpebylowmx Nnpy pasnoxeHumn
JOMOSNHUTENBHOTO OKUCTIEHUS)

HaBecky npenapara nomewaior B ¢apdopoBblit TUrenb, npubasnsAor 1 cM3 cepHOi KUCHOTbI U Ha-
rPEBAKOT HA NeCHaHOW BaHe UK SNEKTPONNUTKE A0 yAANEHUs MapoB CEPHOWM KMCNOTbl. OCTaToK OXNaXAaloT,
06pabarbiBaloT 1 cM3 KOHLEHTPUPOBAHHON a30THON KMCNOTON W CHOBA BbINApUBAIOT HA NECYaHOI B6aHe unu
NEKTPONMUTKE, 3aTeM NpoKanueatloT B MydpenbHOI neun npu temneparype He Bobiwe 500 °C Ao nony4vyeHus
ocrartka 6enoro Lera.

HanbHeriwyto 06paboTKy NPoKaneHHOro ocrarka npoBoAsAT no 5.2.2.

5.2.4 Ypanenne opraHuMyeckoro BewecTBa npokanuBaHuem npu 650 °C ¢ poGasneHuem
10-BOAHOIr0 CEPHOKMUCIIOrO HATPUS U CEPHOWU KMCMOThI (AN TPYAHO pa3naraloLmxcs BeLecTB)

Haeecky npenaparta nomewjaior B capdoposblii Turens, npubasnsior 0,5 cm3 pacteopa 10-8oaHOrO
CEPHOKUCIIOTrO HaTpusl, BLICYLLMBAIOT HA BOAAHOM 6aHe, 00yrnuBaloT Ha necyaHon 6aHe unu dNeKTPoNnuTKe,
OXMaX/aloT, cMaumBaloT 1 cM3 CepHOIl KUCNOTbI, HArPEeBaIOT Ha NecyaHoli GaHe UK sNekTponnuTKe 40 yAa-
NeHnsa napoB CEPHOM KUCAOTbI, 3aTeM npokanueaioT B MydenbHou neuu npu 650 °C A0 nony4veHusa ocrartka
Genoro ugeTta. JanbHeliwyio 06paboTKy NPOKaneHHoro ocrarka npoBoAAT no 5.2.2.

6 CepoBoaopoaHbIn MeTon

6.1 CywHoOCTb MeTOAA

CyLUHOCTbL METOAA 3aKMICYaeTcsl B 06pa3s0oBaHNK OKPALLEHHbIX CYNb(UAOB THKENbIX METANNOB, NHTEH-
CMBHOCTb OKPACKM KOTOPbIX CPAaBHMBAIOT BU3YanbHO C OKPACKOW PACTBOPOB CPABHEHUs!, COAEPXaLLMX onpe-

4
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OeneHHyIo maccy CBUHLUA B MunnurpamMax. OnpeaeneHme npoBoaaT B YKCYCHOKUCNON cpeae B NPUCYTCTBUM
YKCYCHOKMCNOro ammoHus. YyBCTBUTENBHOCTL MeToaa cocTasnsert 0,01 Mr ceuHua B 30 om3 pacrteopa.

6.2 Annaparypa, peakTuBbl U PacTBOPbI

Kon6a Kn-1-100-14/23 TXC no MOCT 25336.

MuneTku 6(7)-2-5(10) no MOCT 29227.

Mpo6upka M4-50-29/32 XC no MOCT 25336.

Uununap 2-50 no MOCT 1770.

AMMOHMIA YKCYCHOKUCIbINA, X. Y., N0 FTOCT 3117, pacteop ¢ maccoBon gonen 10 %.
Boaa auctunnupoBanHas no MOCT 6709.

Boaa ceposogopogHas; rotoBsat no NOCT 4517, cBeXXeNpUroToBrneHHas.

Kucnora ykcycHas, X. 4., negsaHasa no NOCT 61.

Hartpwii cepHUCTbIN 9-BOAHBIN, Y. A. a., o FTOCT 2053, cBexenpuroToBNEHHbLIN.

6.3 MNpoeeaeHune aHanusa

6.3.1 30 cM3 HeilTpanbHOro aHanM3MpyeMoro pactBopa, OTMEPEHHOTO LMAUHAPOM, MOMELLAIOT B KO-
6y Unu NPOBUPKY C NPUTEPTLIMM UIM PENHOBLIMU NPOBKaMKU, NPUBABNSIOT 1 CM3 YKCYCHOM KMCNOTLI, 1 cm3
pacTBopa YKCYCHOKUCIIONO aMMOHUsi, NepeMeLmeaiot, 1o6asnsioT 10 cm® cepoBoaOpOAHOI BOALI MAK 2 CM3
pactBopa cynbduaa HaTpus W 3akpbiBaloT konby unu npobupky npobkoi. OQHOBPEMEHHO FOTOBAT pacTBop
CpaBHEHUS, coaepxaLumii B TakoM xe o0beme Maccy CBMHLA B MUNIIMIpaMMax, yKasaHHylo B CTaHaapTe Ha
aHaNU3npyeMmbIii PeakTuB, U Te Xe KONM4ecTea peakTUBOB.

OkpacKy aHanu3Mpyemoro pactsopa U pactsopa CpaBHEHUA CpaBHUBAIOT Yepe3 10 MUH Ha MONOYHOM
NN YEPHOM MaTOBOM (POHE B NPOXOAALLEM CBETE NEPNEHANKYNAPHO K NPOAONBHOW OCU NPOGUPKM UK Kon-
Obl.

Ecnu okpacka pactBopoB crnabas, HabnmogeHne NnpoBoasaT BAOMNb NPOAONbHON OCU B PaCCEAHHOM CBeTe
UNKN Ha MONOYHOM CDOHeE.

Okpacka aHanM3mpyemoro pacteopa He A0mkHa GbiTb MHTEHCUBHEE OKPACKU pacTBOpa CPaBHEHUS.

6.3.2 Mpu HeobxoaumocTu onpegenenus 0,005 Mr CBUHUA pacTBOpPeHNe HaBeCcku NPOBOAAT B 00beme
10 cm3, onpegeneHne NPOBOAAT C TAKMMM e KONMYECTBAMU PEakTUBOB M C BbIAEPXKONA PacTBOPOB nepej
CpPaBHEHWEM B Te4EHME 15 MuH.

7 TwoauetamugHbIN MeTOL,

7.1 CywHoCTb MeTO4a

CyLHOCTb MeToAa 3aKniyaeTcs B 00pasoBaHUM OKPALLEHHbIX CyNbMWAOB TSKENbIX METannoB, WH-
TEHCUBHOCTb OKPaCKU KOTOPbIX ONPeAensioT BU3yanbHO, CPaBHMBAs C pacTBOPOM CPaABHEHMS!, COAEPXaLLUM
onpeaeneHHyl0 Maccy CBMHLUA B Munnurpammax, unm (otomeTpuyeckn. PoToMeTpUYECKoe onpeaeneHue
NPOBOAAT, €CNU aHanNU3UpPyeMblii PeaKTUB COAEPXKUT TSHKENbIe METansbl TOMbKO B BUAE CBUHLIA UMM MEaW.
OnpeaeneHne NpPoOBOAAT B LLENOYHON cpeae. [na CBA3bIBAHUSA Xenesa, MeLIaloLLero onpeaeneHuio, npume-
HSIOT BUHHOKUCTIbIA Kanuin-HaTpui.

YyBCTBUTENBHOCTL MeTOga coctasnsert 0,005 mr ceuHua B 20 om® pactBopa.

7.2 Annapartypa, peakTuBbI M PacTBOPbI

dOTO3MNEKTPOKONIOPUMETP C MOTPELLUHOCTLIO U3MepeHus He bonee 1 % nboro TMnNa ¢ BO3MOXHOCTbIO
M3MepPEeHUs NOrMoLLeHNs1 Ha BbIGPAHHON AMWHE BOMHbI MM CHABXEHHBIA CBETOMUIILTPOM Mnu Nnpubop ¢ Takon
>KE MOrPEeLLHOCTLIO, UMEIOLLMI CBETOMUNBTP C MAKCUMYMOM nponyckanus (400 £ 5) Hm.

Kon6a Kn-2-50-22 TXC no MOCT 25336.

Kon6a 1-25-2 no MOCT 1770.

Munetkn 6(7)-2-5(10) n 6(7)-2-25 no NOCT 29227.

MpoGupka M4-50-29/32 XC no NOCT 25336.

Unnuuap 2-50 no MOCT 1770.

Boaa auctunnupoeanHas no MTOCT 6709.

Kanuit-HaTpuit BUHHOKMCTbIA 4-BOAHBIN, Y. 4. a., no TOCT 5845, pacteop ¢ maccoson aonen 20 %.

Hatpus ruapookucs, 4. 4. a., no FOCT 4328, pactesop ¢ Mmaccoson gonen 10 %.
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Tuoaueramuz, pacTBop ¢ MaccoBoi aonei 2 %; rotoBat no FOCT 4517, counsTpyloT Yepes obes3oneH-
HbIl OUNBTP KCUHAA NEHTA, TOAEH B TEYEHUE TPEX CYTOK.

7.3 BusyanbHo-KonopumeTpuyeckoe onpegesnieHue

20 cm3 HeilTpanbHOrO aHanNM3MpyeMoro PacTBopa, OTMEPEHHOTO LIMAMHAPOM, NOMELLAIOT B KOHUYe-
cKyto konby unu npoBupky, npubasnsoT nuneTkamm 1 cM3 pacTBopa 4-BOAHOTO BUHHOKMCIIONO KanWsi-Ha-
Tpus, 2 cm® pacTBopa rMapookucH Hatpus, 1 cm3 pacteopa Tuoauetammaa u 1 oM Bogbl. OBLMIt 06bEM
pacteopa — 25 cmS.

OnHOBPEMEHHO FOTOBAT pacTBOpP CPAaBHEHUSA, COAEPXKALLUMIA B TaKOM e 06beMe Maccy CBUMHLA B MUJI-
nurpammax, ykasaHHylo B JOKyMEHTE N0 CTaHAapTu3auuu Ha aHanuaupyeMblit PEakTuB, U TE e KOnM4ecTsa
peakTuBoB.

Oxpacky aHanu3upyemoro pactBopa U pacTBOPOB CPaBHEHMS cpaBHMBAIOT Yyepe3 10 MUH Ha )OHE MO-
NOYHOTO CTEKNa B NPOXOAALLIEM CBETE.

Oxkpacka aHanM3Mpyemoro pactsopa He J0IkHa GbiTb UHTEHCUBHEE OKPACKU CPABHEHUS.

7.4 doTromMeTpuyeckoe onpeaesieHue

7.4.1 TocTpoeHue rpaayMpoBOYHOro rpaduka

[nA noCcTpoeHus rpagympoBOYHOTO rpadouka rotToBAT CEMb PAaCTBOPOB CpaBHEHUS. [insi 3TOr0 B MEpHbIE
kon6bl NOMELLAIOT PacTBOPLI, copepatuue B 20 cM? cooTBercTBeHHo 0,005; 0,010; 0,020; 0,030; 0,050; 0,075
n 0,100 Mr cBuHUA.

OOHOBPEMEHHO rOTOBAT KOHTPOMbHbIN PACTBOP, HE COAEpXKaLLUMi CBUHLA.

K kaxgomy pactsopy npubasnsior 1 cm3 pacteopa 4-BOAHOTO BUHHOKUCIIOTO Kanusi-HaTpus, 2 cM3 pac-
TBOpA rMApookMcK Hatpusa u 1 cm3 pacteopa TuoauetamMuaa. O6bLem pacTBopoB AOBOASAT BOAON 10 METKM.

Yepes 10 MUH M3MEpPAIOT ONTUYECKME MITOTHOCTU PACTBOPOB CPABHEHUSI NO OTHOLLEHMIO K KOHTPOMbHO-
My pacTBOPY B KIOBETaxX C TOMLUMHON NorfoLLaoLlero ceet crnos 50 MM, npu anuHe BonHbl 400 HM. Mo nony-
YEHHbIM JaHHbIM CTPOAT rPagyMpPOBOYHbIN rpadmK, OTKNAAbIBas Ha ocu abCuUCC BBEAEHHbIE B PACTBOPbI
CpaBHEHWA MacChbl CBUHLA B MUNNUrpaMmax, a Ha oCu OpAuHaT — COOTBETCTBYIOLLME UM 3HAYEHMA ONTUYE-
CKMX NIIOTHOCTEM.

[ns noCTpOEHMA KaXaomn TOYMKM rpagdynpoBOYHOro rpadonka BbIMUCNSAIOT cpegHeapudmeTmyeckoe 3Ha-
YeHUe OMTMYECKON MIOTHOCTU TPEX NapannenbHbIX onpeaeneHnin. MpagympoBOYHbIN rpauk 4OIMKEH UMETL
BUA NPAMOW NIUHUMK.

Mpachuk NpoBEpAIOT HE pexe OAHOro pasa B TPU MECALa, a Takke npu 3aMeHe peakTuBoB Unmn ¢hoTo-
3MEKTPOKONIOpUMETPA.

7.4.2 MNMpoBeaeHue aHanusa

20 cm3 HellTpanbHOro aHanU3NPyeMoro PacTBopa, OTMEPEHHOTO LMMUHAPOM, NOMELLAIOT B KOHMYECKYIO
kon6y, npubasnsAloT nuneTkamm 1 cm® pacTeopa 4-BOAHOMO BUHHOKUCIIONO Kanus-HaTpus, 2 cM3 pacreopa
rMAPOOKMCU HaTpus, 1 cm® pacTBOpa TMoaLeTamuaa u 1 cm3 Boabl U nepeMelLuBatoT. O6Lmii 06bem pacTBo-
pa — 25 cm3.

OpOHOBPEMEHHO FOTOBAT KOHTPOJIbHBIN PACTBOP TaK XKe, KaK NpyU NOCTPOEHUU rPagyMpoBOYHOTO rpacu-
Ka.

Yepes 10 MUH U3MEPAIOT ONTUYECKYIO NNOTHOCTbL AHANM3MPYEeMOro pacTBopa NO OTHOLUEHUIO K KOH-
TPONMbLHOMY PaCTBOPY TakK Xe, Kak NPU NOCTPOEHUU rpaayupoBOYHOTO rpaduka.

Mo NONy4YEHHOMY 3HAYEHUIO ONTUYECKON NNOTHOCTU, NONbL3YACH rPaAYUPOBOYHLIM rpachUKOM, HAXOAAT
Maccy TSKeNbIX METANMOB B aHANU3UPYEMOM pacTBOPE B MUNMNMIpamMmax.

8 ObpaboTka pe3ynLraroB

8.1 MNpu dhoTOoMeTPHHECKOM ONpeaeneHnn 3a pesynsrar aHanusa npUHMMaloT cpeaHeapudmMeTuyeckoe
3HaQUEHWe pesynbLTaTtoB TPexX napannenbHbiX ONpPeaeneHnin, OTHOCUTENbLHOE 3HAYEHUE PACXOXAEHUS Mexay
KOTOPbLIMU HE MPEBLILLAET 3HAYESHUA A0NYCKAEMOro pacxoXaeHusi, ykasaHHoro B Tabnuue 1. Npeaens gony-
CKaemon OTHOCUTENbHON CYMMAaPHON NOrPELLHOCTU Pe3ynbTaroB aHanM3a npu A0BEpUTENbHONW BEPOSITHOCTH
P = 0,95 yka3saHbl B Tabnuue 1.
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Tabnuuya 1—Mpenens! JonyckaeMoi OTHOCUTENBHOW CyMMapHOM MOrpeLLlHOCTW pe3ynsTaToB aHanusa npu fosepu-

TenbHoi BeposiTHocTn P = 0,95

Macca cBuHuUa (Pb), mr

[onyckaemMoe pacxoxaeHue

Mpeaensl gonyckaeMoi cyMmapHoW

Ao % norpeluHocTu A, % oTH.
0,005 50 +25
0,010 30 +20
0,020 30 +20
0,030 20 +10
0,050 15 +10
0,075 15 +10
0,100 15 +10

8.2 OTHocuTenbHas owmbka Npu BU3yanbHOM KONMOPUMETPUYECKOM onpeaeneHun coctaensiet 20 %.
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