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HactoswuiA ctaHAapT ycTaHaBAMBAeT 3KCTPaKLMOHHO-OTOMETPK-
Yeckme ¥ nonsporpagpuuyeckne MeTofbl OMpeAeneHns cypbMbl  (Mpw
MaccoBoili gone cypbMbl 0T 0,0005 go 0,01 %) u aToMHO-a6CcoOpOLMOH-
Hbll MeTOf onpeaeneHns CypbMbl (MPXM MaccoBOi A0Me  CypbMbl  OT
0,001 go 0,05%) B HUKeneBbIX WU MeLHO-HWKENEBLIX  CMjaBax Mo
FOCT 492 n FOCT 19241.

I. ObIUME TPEBOBAHUA

O6wwe TpeboBaHMa K meTogam aHanm3a — no FOCT 25086 ¢ po-
nosnHeHuem no pasg. 1 TOCT 6689.1.

2. 9KCTPAKLUMOHHO-®OTOMETPUYECKUIA METOJ,
OMPEAENEHNA CYPbMbl C MPUMEHEHVEM
BPUTTMAHTOBOIO 3EJIEHOIO

21. CywHocTb MeTOfa

MeTog OCHOBaH Ha 006pa3oBaHMM MSTUBA/IEHTHON CypbMOIA B CONs-
HO-KMC/o cpefle rexcaxnopcTnbata GPUNANAHTOBOrO  3€/1EHOr0 3KC-
TpakuMmn ero TOMYO/IOM W U3MEPEHUWN OMTUYECKON MMOTHOCTW 3KCTpak-
Ta. B cnyyae MefHO-HWMKeNeBbIX CMAaBoOB CypbMy MpefBapuTeSibHO OT-
[enstoT COOCaKAEHHEM C METa0/IOBAHHON KNCMOTOWA.

22. AnnapaTtypa, peakTuWBbB U pacTBOpPbI

D 0TO3NEKTPOKONOPMMETP UK CNEKTPO(OTOMETP.

W3paHne oduumansHoe

® W3pgatenscTBo craHgapTos, 1992

HacTosimii cTaHAapT He MOXET 6biTb MOMHOCTLIO WM YAaCTUYHO BOCMPOW3BEsEH,
TUP@KMPOBAH 1 pacnpocTpaHeH 6e3 paspelleHus MoccTaHgapTa Poccum

2 33k 1524



C. 2 TOCT 6689 15-92

Kncnota aszotHas no FOCT 4461 n pasbaBneHHas 11

Kucnota consHasa no FOCT 3118 u pas6asneHHas 1:1.

CMecb KUCNOT AN PacTBOPEHWUSA: KOHLEHTPUPOBaHHad a30THasa W
CO/NIAHAsA KMC/oTa H COOTHOLEHNN 1:3.

Kwncnota cepHas no FOCT 4204 n pasbaBneHHas 1.5.

Kucnota ¢pTopuctosogopogHas no MOCT 10484.

AMMOHUIA a30THOKMCAbIN Mo FTOCT 22867.

Xugkoctb npombiBHas: 10 r a30THOKMCNOr0 amMMOHMA pPacTBOPSA-
toT B 200 cm3 Bonbl, A06aBNAOT 10 CM3 KOHLEHTPMPOBAHHOM a30THOA
KUCNOTbI, [ONMBAKOT BOAOW 40 1 AM3 W NepeMeLLmnBaloT.

Onoso pggyxnopuctoe no HT/, CBeXenpuroTOBMEHHbIA PacTBOp
10 r/gm3B consHoOM KucnoTe, pasbasneHHol 1:1.

Hatpuii asotuctokmeneiin mo FOCT 4197. pacteop 100 r/gm3.

Kapbamug (moueBnHa) no OCT 6091, HacblILleHHbIA pacTBop:
JOO r.mouyeBMHbI pacTBOpAtOT B 100 CM* ropsdein Bogpl.

BpunanMaHTOBLI 3eM1eHbIN, BOAHBIA pacTBop 2 r/aM3.

Tonyon no FOCT 5789.

Hatpuit cepHokucnblii 6e3sogHbli no FOCT 4166.

ONOBO  MeTaIMYEeCKoe, C  COAEpPXaHWEeM  CypbMbl He 6oree
3-10*3 %.

Cypbma mapku CyO no TOCT 1089.

CTaHfapTHbIe pacTBOPbI CYpPbMbl.

Pactsop A: 0.05 r cypbMbl pacTBOPAIOT MPWU HarpesaHun B 25 cMm
KOHLIEHTPUPOBAHHOM CEPHON KMCNOTbl. PacTBOp OxfaxpalT, NomeLa-
0T B MepHYt0 Koniby BMeCcTMMOCTbi0 500 cM3, f0N1BalOT A0 METKM cep
HOH Kucnotoi (15).

1cm3 pacTtBopa A cofepxut 0,0001 r cypbMmbl.

PactBop B: 10 cm3 pacTBopa A NOMeLlalOT B MepHYH Konby BMec-
TumMocTbio 100 cM°, [OAMBAIOT A0 METKM ConaHoW kucnotoi (1:1) w
MepemeLLnBatoT: rOTOBAT B [ieHb NMPYMEHEHNS.

1cm3pacTteopa b cogepxunt 0.00001 r cypbMmbl.

PactBop B: 10 cm3 pactBopa B nomelsatoT B MepHyt0 Konby BMmec-
TuMocTbio 100 cm3, fonmBalOT 4O METKW consHoi kucnotoid (1:1); ro-
TOBAIT B IeHb NPUMEHEHUS.

1cm3pacTteopa B cogepxkmt 0,000001 1 cypbMbl.
23. MpoBefeHMe aHanusa

231 [na cnnaBoB C MaccoBOW Aoneii KPEMHUS U XpoMa MeHee
0.1 %. He cogep>Kaliux Bonbpama

HaBecky cnnaBa (cm. Tabn. 1) nomewar0T B cTakaH BMECTUMOCTLHO
250 cm3 pob6aBnsaoT 20 cM3 a30THOM KucnoTbl (1:1), HaKpbIBalOT Ya-
COBbIM CTEK/IOM, CTEKNSHHOW WAM NNacTUKOBOW MNAaCTUHKOW H pacT-
BOPSAOT MPY HarpeBaHuu.
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Ta6bnunuya |
Maccosas eypbua, % Macc» HaBcom, T qawéﬁ%ﬁ“&%? o
OT 0,0006 go 0,001 BKAMOY. 0.5 Becb paabop
Cs. 0X01 » 0,0025 » 1 10
» 0.0025 » 0.0C6 » 0.5 10
» 0.005 * 0.01 » 0.25 10

Mocne pacTBOPEHWS HABECKM YacOBOE CTEKNO WM MAACTUHKY U
CTEHKM CTaKaHa OrnofiackuBalT BOAON, [06aBNAOT 3 CM3 KOHLEHTPU-
POBaHHOI CepHOi KUCNOTbl H yrnapuBalOT A0 Hayana BblaeneHus Ge-
noro AbiMa cepHoli KucnoTbl. CTEHKU CTakaHa OMonacKuBaloT BOLOM
1 NOBTOPAIOT yNapuBaHWe [0 Hauana BbljeneHus Genoro [piMa cep-
HOI KMCMOTBI ellie [Ba pasa.

Mpn MmaccoBoii gone cypbMbl B cnniaBe MeHee 0.001 % ocTaTok
OXNaXAaT W pacTBOPSAT NpW HarpeBaHun B 20 cM' CONSIHOW Kucno-
Tol (1.1). PacTBOp OXnaxgawT, MOMELLAT B AeMTENbHYH BOPOHKY
BMeCTUMOCTbIO 250 CM3 M CTEHKM CTakaHa ononackmsarT 5 cm3 co-
naHoW kuenoTel (1:1). K pactBopy fo6aBnswT | -2 kannu pacTBopa
[Byxnopuctoro onoBa, NepeMeLIMBalOT U OCTaBAAT HA 1 MUH, 3aTeMm
fJobasnsaoT 1 cm3 pacTBopa a30TMCTOKWC/IONO HAaTpuUs, XOPOLUO mMepe-
MeLUMBAOT U OCTaBNAOT Ha 5 MuH. [106aBnaoT 1 cm3 HacblleHHOro
pacTBopa Mo4eBWHbl, nepemewvsatoT 30 r. BBoaaT 140 cm3 BoAbl.
I cM3 6punavaHToBoro 3eneHoro, 30 cm3 ToAyona U BCTPSXMBAKOT BO-
POHKY B TeueHue 1 muH. lMocne pasgeneHns a3 HWDKHWIA  BOLAHON
CNoit BbIGpacbIBalOT, a OPraHMYecKWiA Cnoii MOMELLArT B CyXOi CTa-
kaH BMecTumocTbio 50 cm3 cogepxawmii 0,3 0.5 r 6e3BogHOro cep-
HOKWCNOTr0 HaTpus AN (UNbTPYHOT 4epe3 Cyxol OyMaxHbIN QuabTp.
Uepes 10 MWH M3MePAIOT OMTUYECKYH MAOTHOCTb 3KCTpakTa Ha (oTo-
3/1EKTPOKONOPUMETPE C KPacHbIM CBETOPUNLTPOM B KHOBETE C TONLM-
HO/ HOrNOLLAIOLICTO CBETA €10 5 CM WM Ha CNeKTpodoToMeTpe npu
640 HM B KiOBETE C TO/ILLMHOMA NOrfiowarLLero ceet cnos 1cm. Pact-
BOPOM CPaBHEHWSA CNYXWUT 3KCTPAKT KOHTPO/IbHOrO OMbITa.

Mpn maccoBoii fone cypbMbl B chnase cBbiwe 0.001 % ocTaTok
nocfie BbIMApMBaHUA C CEPHOM KUCNOTON OXNaXAalT W pacTBOPAIOT
npu HarpesaHun B 30 cM3 consiHoi kucnotel (1:1). PacTBop oxnax-
[aloT. NMoMeLwalT B MepHyt Konby BMmecTuMocTbio 50 cm3 v fonumBsa-
10T [0 MeTKU COnsHoW kucnotoir (1:1), anuksBoTHyt0 uyactb 10 cm3
NOMELLAIOT B [eNINTENbHYIO BOPOHKY BMecTMMOCTbio 100—150 cm* po-
6aBnaoT 1 -2 Kannu pacTBopa [ABYXIOPUCTOr0 0/10Ba W OCTaBAAIOT
Ha 1 muH. 3atem fo6aBnswT | cM3 pacTBopa a30TMCTOKWC/IOFO HaT-
pusa. XOpoLUO MepemeLLMBalOT 1 OCTaBNAKOT Ha 5 MUH. [locne 3aToro Ao-
6aBnstOT 1 cM3 MoYeBUHbI M nepemelumBaloT 30 c. 3aTem fo6aBnswoT
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55 cm3 BoAbl, 2 cM3 pacTBopa 6punMaHToOBOro 3eneHoro, 30 cM* Tony-
0/1a 1 BCTPAXMBAIOT B TeYeHue 1 MHU.

[anee nocTynawT, Kak YyKa3aHO Bbllle Mpu aHannse CniasoB C
MaccoBoil foneil cypbMun MeHee 0,001 %.

2.3.2. ina cnnaBoB C MaccoBOi A0Meil xnopa uan KpemHus 6onee
01%

Hasecky cnniasa (cMm. Tabn. 1) momeTtalT B MAaTUHOBYIO YalLKY,
po6aensoT 20 cM* asoTHoM kucnotel  (1:1), 1 cM3 (hTOpPUCTOBOAO-
POAHOM KMCMOTbI H PacTBOPAKOT MpU HarpeBaHuW. locne oxnaxgeHus
CTEHKM YallKy OMONAaCKMBAlOT BOAOW, [06aBNAOT 3 CM3 KOHLEHTpK-
POBAaHHOWM CEpPHON KUCMOTbl U ynapuBaloT A0 Hayana BblgeneHus Ge-
NOro fAbiMa CepHOM KUCMOTbl.  YallKy OXNaXAakT, OnofackmsarT
CTEHKM YallKW BOZOW W NOBTOPSAOT ynapuBaHWe A0 Havana BblaeneHus
6enoro fbiMa CepHOi KWCNoThl elle ABa pasa. [anee aHanvs BegyT
Kak yKasaHo B n. 2.3.1.

2.3.3. ns cnnaBoB, coAep>Kalyux Bonbgpam

Hasecky cnnasa (CM. Tabn. 1) mOMeLalOT B CTakaH BMECTVMOCTbIO
250 cm5 pgobasnsaT 40—60 cM3 cMecU KUCNOT ANsi pacTBOPEHMUS, Ha-
KpbIBAIOT 4aCOBbIM CTEK/OM, CTEKISHHOW WAM NNACTUKOBON MNAACTUH-
KO W pacTBOPAKOT NpU HarpeBaHWW. CTEeKNO WK NIACTUHKY W CTEHKU
cTakaHa OMofackMBalT BOAOW, [06aBAAOT 5 CM* KOHLEHTPUPOBaH-
HOVi CepHOli KMcnoTbl 1 ynapusatoT fo 10 -12 cm'.

Mocne oxnaxpgeHun K pactBopy fobasnaoT 30 cM* BofAbl U Bbl-
naBLwuii 0cagok BONb(PAMOBOA KWUCMOTbI OT(MMALTPOBLIBAIOT Ha ABOWA-
HOV MAOTHbIA hunbTp. CTakaH M 0cafoK MpoMbiBaloT 5—6 pa3 rops-
yeli consHoi kucnotoir (1:1). Ocafok ¢ hunbTPoM BbIGpPackIBalOT, a B
(unbTpaTe ONpefensloT CypbMy B [eHb NPOBeAeHWs aHanusa. Ju
3TOro ynapusatoT pacTBOpP, HC JOMYCKas KUMeHus, [0 Hayana Bblfene-
HWA 6enoro AbiMa CepHOi KMCnoTbl. OMONAacKMBalT CTEHKWM CTakaHa
BOLOW W MOBTOPANT ynapvBaHuWe A0 Hauvana BblheneHws 6enoro Abl-
Ma CepHoOi KuC/oThbl, elle ABa pasa. [anee aHanu3 BefyT, Kak ykasa-
HO B n. 2.3.1.

2.34. fina mMefHO-HWKeneBblX CNnasoB

Hasecky cnnaea (cM. Tabn. 1) momewaroT B CTakaH BMECTUMOCTbHO
250 cm3 pob6asnaT 0,01 r metaniumyeckoro o0noBa, 20 cM3 a30THOM
Kncnotbl (1:1), HaKpbIBAOT YacOBbIM CTEK/IOM, CTEK/SHHON Wan nmaac-
TUKOBOW NNAacTUHKOI 1 PacTBOPAIOT MpW HarpesaHuu. MocTe pacTBope-
HWS HaBECKWM CTEK/I0 WM MIACTUHKY W CTEHKU CTakaHa Ononackua-
0T BOAOW, f06aBnsA0T 20 cmM3 BOAbl, HEOOMbLLIOE KOMNYECTBO (hMbTPO-
6ymMaKHO/ Maccbl M OCTaBNAT Ha 1—2 4 Ha Tennoi 6aHe. OcafioK
OT(UNBLTPOBLIBAIOT Ha MNOTHbLIA (UNLTP, CTakaH U 0CafOK NPOMbIBa-
toT 10- 12 pa3 MPOMBIBHOIN >XUAKOCTbIO. PuILTP C 0CagkoMm nomelua-
10T B CTakaH, B KOTOPOM MPOBOAMNOCH  OCaXJeHue, [06aBnaloT
10 -15 cM3 KOHLEHTPUPOBAHHON CepHOI kucnotel, 20—35 cM3 KOH-
LIEHTPUPOBAHHOW a30THOM KWCMOTbl M pPacTBOP ynapuBalT A0 Havana
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BbleNeHNs rycToro 6en0ro fbiMa CepHON KUCAOTbl. [enn ocTasLumiica
pacTBOp OKpalleH, f06aBnatoT eue 5—10 cM3 a30THOIM KMUCAOTbI U Mo-
BTOPAIOT ynapuBaHWe A0 Hayana BbIfeNeHus TycToro 6enoro Abima
cepHol KmcnoTbl. CTakaH OXNaXAarT, CTEHKU OMOMacKWBarT BOAON
1 ynapuBalT pacTBOp LO MOAYYEHUS BNXKHbLIX CONEil.

Mpn maccoBoii fone cypbMbl B cnniaBe MeHee 0,001 % K ocTaTky
nocne oxnaxpaeHws fob6aenaT 7 cMm3 consHol kucnotbl (1:1) Harpe-
BalOT [0 PacTBOPEHWs, PacTBOP MOMELIAKT B [Ee/IUTE/IbHY0 BOPOHKY
BMeCTUMOCTbI0 100—150 cM3 H CTeHKWU CTakaHa ornofiackmsarT 3 cm3
consHoi kmenoTbl (1:1) w ganee aHanu3 BedyT, Kak yKasaHo B M. 2.3.1
npy onpeaeneHny cypbMbl B crnnase mMeHee 0,001 %.

Mpn maccoBoii gone cypbMbl B cnnase cBbite 0,001 % ocTaTok
pacTBopstoT npu HarpeBaHun B 30 cm3 consiHoi kucnoTel (1:1), pacT-
BOP OXNa@XAatoT, MOMELAOT B MEPHYH Konby BMecTUMOCTbio 50 cm3
N JONMMBAKOT A0 METKM consiHoi Kucnotoil (1:1). ANMKBOTHYH 4acTb
10 cm5 nomellaoT B [AENUTE/IbHYHO BOPOHKY BMeECTUMOCTbIO 100—
—150 cm3 [Oanee aHanu3 BefyT, KakK ykasaHo B n. 2.3.1 npwu onpege-
NieHun cypbmbl cebiwwe 0,001 %.

PacTBOPOM CpaBHEHUA CNYXWUT PacTBOp  KOHTPO/LHOrO  OMbITa,
MPOBeAEeHHbI Yepe3 BeCb XOf aHanusa.

2.3.5. TlocTpoeHne rpagympoBOYHbIX rpatrkos

2351 TpapgyvwpoBOYHbIN rpaduk Aana onpegene-
HMAa cypbMmbl MeHee 0.001 %

B fenuTenbHble BOPOHKM BMeCTUMOCTbIO Mo 250—300 cm3 nome-
waroT 1,0; 2,0; 3,0; 4,0; 5.0 n 6.0 cm1 cTaHgapTHoro pactsopa B cy-
pbMbl. LOAMBAIOT consHOW kmcnotol  (1:1) go 25 cm3  po6aBnsaloT
1—2 kannu pacTBopa [BYX/IOPHCTOr0O 0/10Ba W OCTaBAAKT Ha 1 MUH.
[anee aHanu3 BegyT, KakK ykKa3aHo B M. 2.3.1 mpu onpefeneHun cypb-
Mbl MeHee 0,001 %.

2352 TpapyupoBOYHbIA rpathmuk pgnsa onpepene-
HUA cypbMbl cBbiwe 0.001f0

B penuTenbHble BOPOHKM BMeCTMMOCTbIO no 100—150 cm3 nome-
waroTt 1,0; 2.0; 3,0; 4,0; 50 m 6,0 cm3 cTaHAApTHOrO pacTeopa B cy-
pbMbl, fob6aBnaT consHyto kucnoty (1:1) po 10 cm3 1—2  kanau
pacTBopa [ABYX/IOPHCTOrO 0/10Ba M OCTaBnAT Ha | muH. [anee aHa-
N3 BeflyT, KaK yKa3aHo B N. 2.3.1 npH onpeAeneHnWn CypbMbl CBbILLE
0.00l V

24. O6paboTka pe3ynbTaToB

2.4.1. Maccosyto fonto cypbMbl (A) B MPOLEHTax BblYACNAOT
thopmyne
v W-100
m 1
rge m, — macca CypbMbl, HaligeHHas Mo rpagympoBOYHOMY rpatu-

Ky, I

HO
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T — Macca CnfaBa, COOTBETCTBYHOLIAS &IMKBOTHOM 4acTu pac-
TBOpA, T.
24.2. PacxoXzaeHusi pe3ynbTaTOB Tpex NapassieNibHbIX onpegene-

HUiA d (nokasaTeNlb CXOAMMOCTM) W pe3ynbTaToB ABYX aHanu3o D
(noka3aTenb BOCMPOM3BOAMMOCTM) He A0/DKHbI MPEeBbIAaTh 3HAYeHWH
[OMNYCKAaeMbIX PacxXxoXieHWid, NpuBeeHHbIX B Tabn. 2.

Tabnuuya 2
AonyckacMuc pacxoxpageHus, «4
M accoaay a<MSA %
A 0
OT 0.0005 g0 0.001 BKtOY 0.0003 0.0004
cse <\001 » 0.005 - (KC006 oQoc7
» 0.005 -~ 0.010 * 0.001 0.001
» 0.010 ~ 0.025 > 0,002 0.003
> 0.025, 0.050 » 0.001 C',006
2.4.3. KOHTpPO/Ib TOYHOCTM pe3ynbTaToB aHanm3a npoBoAAT no lo-

CyJapCTBeHHbIM CcTaHAapTHbIM obpasuyam (FCO) wunu no oTpacneBbiM
CTaHfapTHbIM o6pasyam (OCO). unm mo cTaHAapTHbIM  o6Gpa3uam
npeanpuatus (COWN) HUKens, HWKENEeBbIX WM MeAHO-HUKeNeBbIX Cha-
BOB, YTBepXAeHHbIM no MOCT 8.315. unu meTofoM [06aBOK uaAu Co-
MOCTaB/IEHNEM pe3yNbTaTOB, MOMYYEHHbIX  MOAAPOrpapuyecknuM wm
aTOMHO-abCcopO6UMOHHBIM MeToAOM, B cooTBeTcTBMM ¢ TOCT 25080.

3. 9KCTPAKLIMOHHO-®OTOMETPUYECKUN meTop
OMPEAENEHNA CYPbMbl C MPUMEHEHVNEM KPUCTAJIJIMYECKOI O
®UNOMETOBOIo (MPU MACCOBOV AONIE CYPbMbI OT 0,001 A=>0,01 %)

31 CylwHocTb MeTOAa

MeTog OcHOBaH Ha 06pa30oBaHUM MATWBAJEHTHOW CYpbMOlA B CONfA-
HOKUCNOW cpefe rekcaxnopueTnbara KpUCTanIMyeckoro ¢moneToBoro,
3KCTPaKLWM ero ToNyonoM ¥ HaMepeHUW ONTUYECKOW NNOCTHOCTU OKpa-
LLIEHHOrO 3KCTpaKTa Mocne OTAENEHWUA CYpbMbl OT OCHOBHbLIX KOMMO-
HEHTOB CMNNaBOB COOCAXAEMNVEM C JBYOKUCHIO MapraHua.

3.2. AnnapaTypa, peakTuUBbl U pacTBOpHI

POTO3NEKTPOKONOPUMETP UM CNEKTPODOTOMETP.

KucnoTa asotHasa no MOCT 4461 v pas6asneHHas 1:1 n 1:100.

Kwucnota consHaa no MOCT 3118 u pa3baBneHHasa 7:3.

CMecb KWCNOT ANsi PacTBOPEHUS- KOHLIEHTPUPOBAHHbIX a30THOW 1
CONSIHOM KUCNOT B COOTHOWeHUN 1:3.

Kwucnota cepHas no FOCT 4204 v pas6asneHHas 1.1
Kucnota dropuctosogopogHas no MOCT 10484.
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AmMuak BogHbIn no MTOCT 3760.

Kanuii mapraHuoBokucnbiii no FOCT 20490, pactBop 40 r/gv*.

MapraHe, cepHokucnblli no FOCT 435, pacteop 100 r/gm\

Onoso Aasyxnopuctoe no HTJ, CBeXenpuroToBfeHHbIA PacTBOP
100 r/gm3B consiHoli kucnoTte (1:1).

HaTtpun asoTHcToKMcnbln no TOCT 4197, pacteop 100 r/gm3.

Kap6amug (moueBnHa) no MOCT 6691, HacbILleHHbIA pacTBop:
100 r Mou4eBMHbI pacTBopAOT B 100 cM™ ropsyeii Boabl.

Kpuctannnyeckuii groneToBbIii, BOAHbIA pacTsop 2 r/gm3.

Tonyon no FOCT 5789.

Hatpuii cepHokucnblii no FOCT 4166, 6e3B04HbIA.

Cypbma mapkun CyOO unm CyO no MOCT 1089.

CTaHfapTHbIE PaCTBOPbI CYPbMbI

PactBop A: 0,1 r cypbMbl pacTBOpAT nMpu HarpesaHun B 50 cm3
KOHLEHTPMPOBAHHOW CEepHOI KWCNOTbl. PacTBOp OXNaXAalT, Mnome-
TalT B MepHyl Konby BmectumocTbio 1000 cm3, gob6aBnaoT 175 cm3
cepHoi kmcnoTbl (1:1), oxnaxgalT W JONMBAIOT BOLOW [O METKM

1cm3 pacteopa A cogepxut 0,0001 T cypbMmbl.

PactBop B: 10 cm3 pacTBopa MOMeLLalOT B MEPHYH Kofiby BMecTu-
mocTbto 100 cm5 pfo06aBnsoT 70 cM3  KOHLEHTPMPOBaHHOW  CONMSHONA
KWUCNOTbl W pa3baBnAaT 40 METKU BOAOW; rOTOBAT B fleHb MNpUMeHe-
HuA.

1cm* pacteopa b cogepxut 0,00001 r cypbMbl.

33. lMpoBepeHne aHanusa

33.1. ns cnnaBoB C MaccoBoil goneit KpeMHusi meHee 0,/ %, He
cofiep>Kallyx XpoM 1 Bonbpam

HaBecky cnnaBa Maccoii 0.5 r MOMeLaloT B CTakaH BMeCTUMOC-
Tbto 250 cm3 gobasnsatoT 20 cM* a3oTHOM KmcnoTbl (1:1), HakpbiBalOT
4acoBbIM CTEKNOM, CTEKNAHHOW WM MNacTUKOBOW MIaCTUHKON W pac-
TBOPAT WMpH HarpeBaHuWW. CTEHKM CTakaHa M 4aCOBOe CTEK/I0 WM
MNacTUHKY OMNONMacKWBaloT BOAOW, [06aBnstoT BOAbl A0 100 cMm*, HeiT-
panu3yoT aMMuUakoM A0 MOABMAEHMA MYTW, He Mcuesatolleli BO Bpems
nepemeLurBaHnsa (pH 3 No yHWBepcansbHON MHAMKATOpPHON 6ymare), 4o-
6aBnaoT 0,5 CM3 KOHLEHTPUPOBAHHOM a30THOM KMCAoTbl U 1 cM* pac-
TBOpa MapraHLoBOKMCIOr0 Kanus. CTakaH HakpblBalOT YacoBbIM CTEK-
JIOM. CTEKNAHHOW WM MNacTUKOBOW MNAaCTUHKOW H pacTBOp Harpesa-
0T MOYTW [0 KuneHws. [06aBnswT 2 cM* pacTBopa CEPHOKWCIOro
MapraHua u KunataT 2 MuH (NpyM MaccoBO Aofie Mapradua B chna-
Be 6onee 2% pacTBOP CEPHOKMCIOIO MapraHua He go6asnstoT). Pa-
CTBOp OCTaBnsAlT Ha 1 4 npu 30—40°C. Bblgenueliniics ocafok oT-
(hMNbTPOBBLIBAIOT Ha MMOTHLIN (DUILTP W MpOMbIBalOT 4—b5 pa3  rops-
yeli a30THOM KucnoToit (1:100). dPunbTp C ocagkoM NomeTarT B CTa-
KaH, B KOTOPOM MNPOM3BOAWNOCL OcaxieHue, fobasnsawT 10—15 cm'
KOHLEHTPMUPOBAHHOW CepHON KMcnoTbl. 20—25 cM3 KOHLEHTPUPOBaH-
HOW a30THOM KMCNOTbl W ynapuBalT A0 Hayana BbILENEHWS TYCTOro
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6enoro AbiMa CepHO KUCnoTbl. Ecnm ocTaBlumiics pacTBOP OKpaLleH,
n006aBnAlT 5—10 cM3 KOHLEHTPMPOBAHHO a30THOW  KUCNOTbl W MO-
BTOPAIOT ynapueaHue. ocne OXnaXAeHWs CTEHKM CcTakaHa orofna-
CKMBAIOT BOAOA W ynapuBalOT pacTBOp [0 MOAYYEHWS BA@XHbLIX CO-
nei.

Mpu maccoBoii fone cypbMbl B cniaBe MeHee 0.005 % K ocTaTky
nocne oxnaxgeHus Ao6aBnawT 7 cM* consHoi  kucnotbl (7:3) W Ha-
rpeBatoT [0 pacTBOPEeHWs coneil. PacTBop MOMeLLalT B LeNUTEbHYHO
BOPOHKY BMecTUMOCTbi0 100—150 cm3 cTakaH ornonackusalT 3 CM3
CONAHON KucnoTbl (7:3).

Mpv maccoBoii gone cypbMbl B cnnase cBbiwe 0,005 % K ocTaTky
nocne oxnaxgeHus fobaensawT 10 cm3 consHoli kucnotel  (7:3). Ha-
rpesaloT A0 pacTBOPEHMS COMell M Nocne OXNaXAeHWs pacTBOp MoMme-
LalT B MEPHYI0 KONby BMECTUMOCTbIO 25 CM3 M JOMMBAKOT O METKU
consiHoii kmcnotoid (7:3). ANMKBOTHYH 4acTb pacTBopa 10 cm3 mome-
WAKT B [eNUTeNlbHY0 BOPOHKY BMeCTUMOCTb0 100—150 cm3 pobas-
NAT 1—2 Kaniu pacTsopa [ABYX/IOPHCTOro onoBa [0 06ecuBeynBa-
HVA pacTBopa, NepemMelunBaloT W OCTaBNAT Ha 1 MWH. B genutenb-
HYI0 BOPOHKY [00aB/s0T 1 cM3 pacTBOpa a30TUCTOKMCIONO Hatpus,
BOPOHKY 3aKpbIBAKOT MPOGKOW, BCTPAXMBAIOT 2 MWUH U BOPOHKY OTKPbI-
BaloT. Uepes 2 MnH go6aBnsoT 1 cM3 pacTBOpa MOYEBUHbLI U Mepeme-
wueatoT 30 ¢, nocne yero gobasnsatoT 70 cm3 BoAbl, 10 kanenb pact-
BOpa KpucTannnyeckoro uonetosoro, 25 cM3 To/lyona u BCTpsAXuBa-
t0T B TeyeHne 1 MHW. [Nocne pasgeneHns a3 HWKHUIA CMoi oTépachl-
BAlOT. a OpraHWyeckuii CMoii NomewarT B CyXOi CTakaH BMECTUMOC-
Thto 50 cMm3, cogepxawmit 0,3—0,5 r 6e3BOAHOr0 CEPHOKMCNOro Hat-
pus. UAM QUALTPYIOT Yepe3 Cyxol OyMaxHbIA  uabTp 1, cnycTs
10—15 MuWH, M3MepAIOT ONTWMYECKYID MMIOTHOCTb 3KCTpakTa Ha (oTo-
3/IEKTPOKO/IOPUMETPE C KPacHbIM CBETOMUILTPOM B KIOBETE C TOJLU-
HO/ MOr/OLLAIOLLErO CBET CMOS 2 CM WM Ha CreKTpooToMeTpe npu
610 HM B KIOBETe C TOMLIMHON MornoularoLlero cBet cnos 1cm. PacT-
BOPOM CpPaBHEHUSA CMYXWUT 3KCTPaKT KOHTPOJIbHOIO OMbITa.

llpHMmevyaunne. Ecnm aHii.um He ByfeT 3aKOHYEH B TeYeHWe [HS, OH MOXer
6bITb MpepBaH Mocfie OCaXAeHUst CypbMbl C [BYOKMCbIO MapraHua wav nocne ynapu-
BaHWS C CEPHOV KUCNOTONA.

3.3.2. [lna cnnaBOB C MaccoBoil goneii kpemuuii 6onee 0,1 %

HaBecky cnnaBa maccoii 0.5 r momewladT B NAATUHOBYH YallKY,
pob6asnsaoT 20 cm3 asoTHoi kucnoTel (1:1), | cm3 dTopncToBOAOPOA-
HOW KWUCNOTbI W PacTBOPAOT Npu HarpeBaHuu.  locne  oxnaxpeHus
CTEHKM YallKX OMONacKMBalT BOAOW, [A00aBns0T 3 CM3 KOHLEHTPU-
POBaHHOI CepHOM KWUCMOTbI M ynapuBaloT pacTBOp A0 Hayana Bblaene-
HVs 6enoro AbiMa CepHoi KUCMOThl. YalluKy oxnaxpaatT, OnosiackmBa-
0T CTEHKM YallKn BOAOV WM MOBTOPSAIOT ynapuBaHue pacTsopa [0 Ha-
Yyana BbleneHns 6enoro fAbiMa CEpHO KUCMOThI elle 4Ba pasa.



FOCT Ne 9 1592 C. B

[Mocne oxnaxpgeHWs pacTBOPAKOT COAM Npu  HarpeeaHuu B 20 cm3
a30THOM KucnoTbl (1:1), NepeHOCAT pacTBOpP B CTakaH BMECTUMOCTbIO
250 cm3, pasbasnstoT Bogor A0 10 cM3 M HEMTpanM3yoT amMMUakoM
[0 NOSBMEHUS MyTW, He ucuyesarowein npu nepemewwBaHuy (pH 3 no
YHMBEPCANbHON  MHAMKaTOpHOW 6ymare). [o6asnswT 0.5 cml KoH-
LIeHTPMPOBAHHOM a30THOIM KUCMOTbI U fjafiee aHann3 BeAyT, Kak yKasa-
Ho B n. 3.3.1.

3.3.3. 1na cnnasos, CoAep>KalLux Xpom

Hasecky cnnasa maccoin 0,5 r nomewlatoT B cTakaH BMECTUMOCTbIO
250 cm3, pobasnsAoT 30 35 cM3 cMecy KMCNOT AN pacTBOPEHUs, Ha-
KpbIBAIOT 4YaCOBbIM CTEKNOM, CTEKNSAHHOW WM MNACTUKOBON NNAacTUH-
KON H pacTBOPAKT MpW HarpeBaHuW. [locne OXNaXAEHWA  4acoBoe
CTEK/I0 WM NNACTUHKY W CTEHKU CTakaHa OnosjackusaloT BOAON W Bbl-
napmBatoT pacTBop gocyxa. Cyxoii ocTaTok pacTeopstoT B 20 cm3
a30THON kmcnoTebl (1:1) v NOBTOPSIOT BbiNapuMBaHWe elle [ABa pasa,
[06aBnAs kaxablid pa3 no 20 cm5 asoTHoM Kmenotbl (1:1). Cyxoi oc-
TaToK pacTtBopsAloT B 20 cm3 a30THoW kucnotel (1:1), pa3baBnsoT BO-
foin po 100 cM3 1 HEMTpPanu3yrT aMMWakoM O MNOSBAEHWUS MyTW, He
ucuesarowlein npu nepemewnsaHun (pH 3 Mo yHMBepcasbHOW WMHAUKa-
TopHO 6Gymare). [o6aBnsetca 0.5 cM3 KOHLEHTPUMPOBAHHON a30THON
KUCNOTbI 1 fanee aHanu3 BedyT, Kak ykasaHo B n. 3.3.1.

3.34. lna cnnaBoB, cofep>Kaliux BOAbpam

HaBecky cnnaBa Maccoli 0,5 r nomellatoT B CTakaH BMeCTUMOCTbHO
250 cm3, pobaBnstoT 40—45 cM3 cMecuM KUCNOT ANA pacTBOPEHMs, Ha-
KpbIBalOT YacOBbIM CTEK/IOM, CTEKNAHHOW WM NNacTUKOBOW NAACTUH-
KO 1 pacTBOPAIOT MpW HarpeBaHUW. CTEHKM CTakaHa W 4acoBOe CTek-
N0 WM MAACTMHKY OMOMacKMBalOT BOLOW, [06aBNAIOT 5 CM3 KOHLEHT-
PUPOBaHHOI CepHOW KucnoTbl 1 ynapmealT o 10—12 cm3. Tocne
oxNnaxaeHnsa B pacTeop Ao6asnsatoT 30 cM3 BOAbl M BbiNaBLWWiA 0CafoK
BO/Ib()PaMOBOI  KWCMOTbI OT(UILTPOBLIBAOT HA ABOWHOW  NMOTHBbI
tmnbTp. CTakaH M 0cafoK NpPOMbIBAOT 5—6 pa3 ropsyeii  CONsHOM
kucnotoir (1:1). Ocagok ¢ uabTPOM BbiGpachiBalOT, a GUIbTpaT Held-
TPasM3yloT aMMUaKoM [0 MOSIBMIEHUA MYTW, He MCyesatoLLein npu nepe-
mewmBaHuyn (pH 3 No yHMBepcanbHON MHAMKaTOpHON Gymare). [doba-
BNAOT 0,5 cM3 KOHLEHTPMPOBaHHOW a30THOW KUCMOTbl U Aanee aHanu3
BedyT, KaK ykasaHo B n. 3.3.1.

3.3.5. MocTpoeHne rpagynpoBOYHOro rpauka

B penutenbHble BOPOHKM BMecTUMOCTbIO 100—150 cm3 BBOAAT 0.5;
10, 15; 2.0, 25 un 3.0 cm3 cTaHgapTHoro pactsopa b cypbmbl, pas-
6asnatoT fo 10 cm3 consHoii kucnoton (7:3). OobasnswoT 1—3 kan-
NN pacTBOpa ABYX/OPHCTOrO 0/10Ba W OCTaBnaoT Ha 1 muH. [o6as-
nalT 1cm3 pacTBopa a30THETOKHENIOr0 HaTpus H fanee aHanu3 BefyT,
KaK ykasaHo B M. 3.3.1 mpw onpefeneHny Cypbmbl B CrMjaBe MeHee
0,005 %.

34. O6paboTKka pe3ynbTaToB
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3.4.1. MaccoByto fono cypbMbl (A) B NpOLEHTaX BbIYUCAAKOT MO
thopmyne
mt 100
X— 't
rge nii ¢ Macca CypbMbl, HaliijeHHas no rpagyvpoBOYHOMY rpadu-
Ky, T;
T macca CnsiaBa, COOTBETCTBYHOLLAA &IMKBOTHON 4acTu pac-
TBOpA, T.

3.4.2. PacxoxfeHusa pe3ynbTatoB Tpex napaiiefibHbiX ornpegesne-
HMiA <4 (NokasaTenb CXOAMMOCTM) W pe3ynbTaToB AByX aHann3oB D
(nokasaTtenb BOCMPOW3BOAMMOCTM) He AO/MKHbI MPeBbILlaTh 3HAYEHWI
[ONyCKaeMbIX Pacx0XAeHWi, NpUBeAEHHbIX B Tab. 2.

3.4.3. KOHTpPONb TOYHOCTW pesynibTaToB aHasm3a NpPOBOAAT, Kak
yKasaHo B . 2.4.3.

3.4.4. 3KCTPaKLMOHHO-(OTOMETPUYECKUI METOZ NPUMEHSAIOT B CNy-
yae pasHornacuM B OLEHKE KayeCTBa HWMKENEeBbIX W MeHO-HUKENEeBbIX
CMaBoB.

4. NMONAPOIrPA®PNYECKME METOAbI OMPEAENEH A CYPbMbI

41. CyuwHoOCTb MeTOAa

MeTog ocHoBaH Ha MpejBapuTe/IbHOM OTAENeHWM CYPbMbl COOCAX-
[leHHeM C TMApaTVpOBaHHOM [BYOKWCbIO MapraHua C  MoCiefyroLum
nonsporpapuyeckuM OnpefesieHnemM CypbMbl Ha COMSHOKWC/IOM (hOHe.

Mpu maccosoit fone cypbMmbl MeHee 0,005 % onpepaeneqve nposo-
OAT MEeTOLOM WMHBEPCMOHHOW BONbTAMMEPOMETPUN CO  CTaLMOHAPHbLIM
PTYTHbIM 3/1eKTpogoM. Mpu maccoBom fone cypbMbl  cBbiwe 0,005 %
orpefeneHNemM MpoBOAAT MONAPOrpaUyYecKM MeTOAOM C  PTYTHbIM
KanaroLyM 3/1EKTPOLOM.

42. AnnapaTtypa, peakKTuBbl W pacTBOpw

Monsporpag nepemeHHoro Toka MMT-1 wanv  ocuHANOrpadHYec
Kuii nonsporpag 110-5122. [lonyckaeTcsi MPUMEHEHWe aonsporpagoH
pyrux mapok. fAueiika  monsporpaduueckas, BMeCTUMOCTbO 30—
—40 cM3, BbINOSHEHHAA W3 CTEKNA, C BbIHOCHBIM 3M1EKTPOLOM CpaBHe-
HUA (HaCbILWEHHbI KanomeNbHbIA 3M1EKTPOA) W C PTYTHbIM CTauuoHap-
HbIM 3M1EKTPOAOM WM PTYTHLIM KanaroLum 3/1eKTPOAOM.

3NeKTpod PTYTHbIA MAEHOYHbIA (CM. YepTex): cepebpsHyt0 NpPOBO-
NIOYKY BMavBalOT B CTEKNAHHYI TPYOKY, HEBMasgHHYI0 4acTb NPOBOJIO-
YKU NOMMPYIOT 0 6/1ecKka KyCOUYKOM cepebpa Mn OTMOIMPOBaHHLIA KOHEN
MOMELLAIT B CTAKaHUYMK C METa//INYecKon PTyTbio Ha 1 MUH. [OMaib-
FHPOBAHHbIV 3NEKTPOJ, BbIHUMAKOT M3 PTYTU U OCTOPOXHO MPOTMpaoT
KYyCOYKOM YWCTON KanbKW Wnn TednoHa ANS paBHOMEPHOro pacnpege-
NeHNs PTYTW MO NOBEPXHOCTWM MeTanna. 3NeKTpoj TuiaTeslbHO NPOMbl-
BalOT BOAOIA.

A30T raszoobpasHbiii no FOCT 9293.
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Ptytb mapkn PO no FOCT 4G58, HC cofepxkawias Bnarm v o4u-
LLleHHas OT OKWUCHBIX MNJIEHOK.

Kucnota asoTHas no MFOCT 4461 u pa3baBneHHas 1:1, 1:100.

Kucnota consHag mo FOCT 3118 m  pas6aBneHHas 11 n
3 Monb/gm3 pacTBop.

CMmecb KMCNOT ANA pacTBOPEHWA: KOHLEHTPUPOBaHHAA a30THas MU
COMiiHaA KUCMOTbl B COOTHOLWEHNUM 1:3.

Kucnota cepHas no FOCT 4204 n pasbaBneHHas 1:5.

Kucnota dhtopuctosogopogHas no MOCT 10484.

Kanuii mapraHuesokucabli no FOCT 20490, pactsop 40 r/gm3.

MapraHeu, cepHokucnblii no FOCT 435, pacteop 100 r/gv*.

mppasnH cepHokucnbliA no FOCT 5841, pacteop 10 r/am3.

AmMMunak BogHbIli no FOCT 3760.

Kanuii xene3kcTocHHepoaucTbiih no FOCT 4207, pacteop 30 r/am3.

Cypbma mapku CyO no TOCT 1089.

CTaHfjapTHble pacTBOPbl CYPbMbl

PactBop J1: 0.1 r cypbMbl pacTBoOpAOT B 50 CM3 KOHLEHTPMpPOBaH-
HON CepHOM KWCMOTbl. PacTBOp OXNMaxzawT, MEpPeHOCAT B MEepHYH
Konby BmecTMMOCTbtO 1000 cmM3 [0AMBAKOT A0 METKM CEPHOR Kucno-
Toi (1:5) ¥ NepemeLLMBatOT.

lcm" pactsopa A cogepxut 0,0001 r cypbmu.

PactBop B: 10 cm3 pacTBopa A NepeHocAT B MepHYyH Konby Bmec-
TuMocTblo 100 cm3 po6aBnAoT 20 CM3 KOHLEHTPUPOBAHHOM COASHONM
KUCNOTbI, [ONMBAOT A0 METKM BOAOW W MepemeluvBaloT: FOTOBAT He-
NOCPeLCTBEHHO Nepes N3MepPeHUsAMU.

1cm: pacteopa b cogepxut 0,00001 r cypbMmbl.

43. lMpoBepeHne aHanusa

4.3.1. [na cnnaBoB ¢ maccoBoil goneit kpemHusi meHee 0.1 %, He

CoZep>KallyX XpoM 1 Bo/bthpam
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HaBecky cnnaBa Maccoii 1 r momelialoT B CTakaH BMECTMMOCTbHO
250—300 cm3, fobaBnaoT 20 cm3 a3oTHONM KucnoTel (1:1), HakpbiBalOT
4acoBbIM CTEK/IOM, CTEKMSHHOM WA NNacTMKOBOA MNacTUHKOM W pac-
TBOPSIOT MpPW HarpeBaHUW. Y[answT KUMNSYeHUeM OKCuAbl asoTa, pa-
CTBOP OX/TaXXAAtOT, CTEHKN CTaKaHa M 4YacOBOe CTEKNO WM NNACTUHKY
0MofackMBalT BOAOW, pa3baBnsAT pacTBop Bogoh Ao 100—120 cm3
1 [06aBnAOT pacTBOP aMMuaka Ao pH 2 (no yHMBepcasbHON WHAW-
KaTopHoi 6ymare). Lo6asnatoT 0,5 cM3 KOHLEHTPMPOBaHHOI a30THOA
KMcnotel, 1 cM3 pacTBopa MapraHLEeBOKLENoro Kanus, HaKpblBalOT
CTaKaH 4acoBbIM CTEK/IOM, CTEKISIHHOM WAM MIaCTUMKOBOM MAaCTUHKON
W HarpeealT pacTBOP MOYTW A0 KuneHws. [1o6aBnsatoT 2 cMm3 pacTBopa
CepHOKMC/IOro MapraHua (npu aHanuse CnjaBoB, COAEPXKaLUMX CBbile
0,5 % mapraHua, pacTBOp CepHOKMCNOro MapraHua He [006aBnatoT),
pacTBOp KUNATAT 2 MAH M OCTaBAAT Ha 1u.

PacTBop ¢uAbTPYIOT uepe3 (DUALTP CPeAHeil NAOTHOCTM U MHOTO-
KpaTHO (10—12 pa3) NpoMbIBAIOT ropsa4YMM pPacTBOPOM a30THOMN KWuc-
notel (1:100) go oTpuuaTenbHON peakuuMm Ha Medb (Mpoba c pacTBo-
POM >KCM1€3HCTOCUHCPOAUCTOrO Kanums).

DUAbLTP C 0CafKOM MNEPeHOCAT B CTakaH BMEeCTUMOCTbO 250 —
- 300 cM* npubaBnaT 15 cM3 KOHLEHTPUPOBAHHOI CEPHOW KMCNOThI,
25 cM3 KOHLEHTPMPOBAaHHOI a30THON KWUCNOTbl M ynapuBaroT O NOsB-
NeHns rycToro 6en0ro AbiMa CEPHOR KMUCNOTbI.

B cnyuae XenToil OKpacku pactsopa mnocfe ynapusaHusa fob6aBns-
toT ewe 10 cM3 KOHLUEHTPMPOBaHHOW a30THOM KUCNOTbl U MOBTOPSIOT
ynapuBaHue. Onepauuio ynapvBaHus C a30THON KWCNOTOW MOBTOPSHOT
[0 VMCYE3HOBEHWS >KEeNTOW OKpacku pacTBopa. PacTBop BbinapuBaioT
[0 BNaxHbIX coneil. Conm pacTBOPSAKT MpU  cnaboMm HarpeBaHUM B
20 cm* 3 monb/aMa pacTrnopa COMSIHOM KWCMOThbl, f06aBnAAlT 1 r cep-
HOKWCNOro ruapasMHa u KUNATAT 2 MUH. PacTBop MNepeBOfAT B Mep-
HYl0 KONBy BMecTMMOCTbO 50 cm3 1 f0/MBalOT 40 MeTKM 3 MOMb/IM3
pacTBOPOM COMSIHOM KWUCMOTBI.

4.3.2. [ina cnnaBoB C MaccoBoil foneil Kpemuusa csbiwe 0,1 %

HaBecky cnjiaBa Maccoil | r momellaroT B NAATUHOBYH  HallKy,
npubasnstoT 20 cml azoTHoW kucnoTel (1:1), 5 cM* dTopucToBOAO-
POAHONM KWCNOTbl M PacTBOPSAOT MPW HarpeBaHWW. OXnaxgatoT pacT-
BOP, OMNOMAaCKMBAKOT CTEHKM YallKW He6ONbLIMM  KOMMYECTBOM  BOAb,
£06aBNAT 3 CM3 KOHLEHTPUPOBAHHON CEepPHOW KUCMOTbI W ynapusaoT
pacTBop 0 NOSBNEHWS TycToro 6enoro ApimMa cepHol Kucnotbl. OcTa-
TOK OXMXAAlT, OMOMACKMBAIOT CTEHKM Yallkn Heb6ONbLUMM Konmnue-
CTBOM BOZbl W MOBTOPSAIOT ynapuBaHUe pacTBopa [0 MOsBAeHUU 6eno-
ro fbiMa CepHO KUCMOTbI.

PacTBopsAloT conm npu HarpeBaHMu B 20 cM3 a30THON  KWCNOTbI
(1:1), nepeHoOCAT pacTBOp B CTakaH BMeCTUMOCTbiO 250 cm*, pa3bas-
nAT Bodon Ao 100—120 cM* 1 fanee aHanu3 BefyT, Kak yKasaHo B
n 4.3.1.
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4.3.3. 4na cnnaBoB, COLep>KaLlnX XpoMm

HaBecky cnnaBa maccoi 1T nomewlalwT B CTakaH BMECTMMOCTbIO
250—300 cm\ npubasnstoT 30—35 cM3 cmMecy KUCNOT ANsi pacTBope-
HUs, HaKpPbIBAIOT YacOBbIM CTEK/IOM, CTEKMSHHOW WAW  MAacTUKOBON
NMaCTUHKOA W pacTBOPSAIOT MpW HarpeBaHuu. [locne ypaneHws OKwmc-
/I0B a30Ta KMNAYEHWEM, OXNaXalT PacTBOP, OMOMACKUBAOT CTEK/O
WM NNAaCTUHY W CTEHKM CTakaHa HeboMbLUMM KOMMYECTBOM BOAbI U
BbIMapyBalOT pacTBOp fgocyxa. Cyxoli ocTaTok pacTeopstoT B 20 cm3
a3oTHOM kucnoTbl (1:1) 1 BHOBb BbINapMBalT pacTBOp Aocyxa. One-
paunto BbimapueaHua ¢ 20 cm3 asoTHOM kucnoTel (1:1)  mpoBogsAT
TPVXAbl, MOC/ME Yero Cyxoii OCTaTOK pacTBOpsAlT B 20 cM3 a30THON
kucnotol (1:1), pas6asnstoT Bogoh go 100—120 cm3 u  panee BeayT
aHanm3, Kak ykasaHo B n. 4.3.1.

4.3.4. lns cnnaBoB, COAep>Kallyx Bonb(pam

HaBecky crnnaBa maccoit | r momewarT B CTakaH BMECTUMOCTbHO
250—300 cm3, npubasnstoT 40—45 cmM3 cMecM KUCNOT NS pacTeope-
HUS U pacTBOPAIOT Npu HarpeBaHuu. K nosnyyveHHoMy pacTsopy fo6as-
NAT 5 CM3 KOHLEHTPMPOBAHHOW CepHOW KMUCNOTbl U ynapusaloT [0
10—12 cm3 PacTtBop pa3basnaioT .30 cM3 BOAbI M (DUALTPYIOT  uepes
[BOMHOM NAOTHLIA (unbTp. CTakaH M 0CafjoK Ha (huabTpe NMPOMbIBAKOT
5—6 pa3 ropsadeil a3oTHoOM kucnotoli (1:1). OcTaToK €  (UNLTPOM
Bbl6packiBaloT. PactBop ynapusatloT fo 100—120 cm3 u ganee BegyT
aHanm3, Kak ykasaHo B n. 4.3.1.

Bo Bcex cnyyasax 4epes Becb XOf aHanuMsa MNPOBOAAT KOHTPO/ib-
HbIA OMbIT.

4.3.5. Monsaporpagmyecknii MeTog

ANVKBOTHYIO 4acTb pactsopa 20 cMml nomewiatoT B nonsporpagm-
UECKYI0 AYeliKy C PTYTHbIM KanalLWMM  3/IEKTPOAOM, AeaspupyroT
pacTBOop TOKOM a30Ta B TeyeHMe 3—4 MWH, MpekpawialoT nepeMeLLu-
BaHMe U (DUKCUMPYIOT KaTofHyt nognporpammy oT muHyc 0,1 go mu-
Hyc 0.5 B, pernctpupys BONHy (MWK) BOCCTaHOBNEHUS CYpbMbl OKO/IO0
MuHyc 0,25 B.

UyBCTBUTE/IbHOCTL PErUCTPUPYIOLLErO Npubopa BbIGMPAKT TakuM
06pa3om, 4TO6bl BbICOTa BOSIHbI (HWKA) BOCCTaHOBNEHUS CYpbMbl Gbi-
na meHee 10 mm. Mpwu paboto ¢ wmonsaporpagom [M0O-5122 nonspo-
rpaMmy CHMMAOT B PEXMUME «Aud. 2» Npy  CKOPOCTM  pasBepTKu
0,25 Blc.

4.3.6. MeTog VHBEPCUOHHOI BoMbTaMnep<}meTpuu

ANVKBOTHYIO 4acTb 10 cM3 COMSHOKWMCNOro pacTeopa MepeHocAT B
nonaporpanyeckyto Aueliky CO CTaLMOHapHbIM  PTYTHBIM 3/1EKTPO-
[OM, [leaspupytoT pacTBOp TOKOM aproHa 3—4 MWH, yCTaHas/nusaloT
Ha nonaporpade HarnpsXXeHune MuHyc 0.4 B v MpOBOAAT  3/M1€KTPOIN3
B TeyeHWe 1—5 MWH npu nepemelLnBaHuWM pacTBopa. 10 OKOHYaHWUK
3MeKTpO/n3a MpekpaLialoT nepeMellBaHve, Aat0T PacTBOpPY YCMOKO-
UTHCA W (MKCUPYIOT aHOAHYH0 BOJfibTaMmneporpammy oT MuHyc 0.5 fo
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MuHyc 0,05 B Mpu AMHEAHO W3MEHSHOWEMCS MOTEeHLUMane 3MeKTPosaa,
PerucTpmpys MUK 3M1EKTPOOKWUCNEHNUSA CypbMbl 0KONo MuHyc 0,2 B.

UyBCTBWTENbHOCTb PErNCTPMPYIOLLEr0 MNpubopa ¥ Bpems 31eKTpo-
Nnun3a BbIOMPAKOT TakMM 06pa3oM, 4TOObl BbICOTA NUKA CYypbMbl Gbina He
meHee 10 MMm.

ONeKTpoa BblAepXuMBaOT npyu Hanps>xeHun 0,05 B B TeyeHne 1muH
B HEMpepbLIBHOM MepemMeLlMBaeMOM pPacTBOpPe, MOCNe Yero MoBTOPSAT
n3MepeHme.

Mpu paboTe ¢ 3nekTpogoM, npunaraembiM K npubopy MMT-1. noc-
Ne Kax/Aoro “3MepeHus rnoayyatoT HOBYIO Karnno pTyTu.

*1.3.7. OnpepfeneHve cypbMbl METOLOM 106aBOK.

Mpu nonsporpaduyeckom onpegeneHnn cypbmbl 0.1—0,5 cM* cTaH-
[apTHoro pacteopa A [006aBnst0T B aHanM3Vpyemblid pacTBop, nepe-
MeLUMBAKOT PacTBOp 2—3 MHW U NONAPOrpaupyoT, Kak yKasaHO B
n. 4.35.

Mpu onpegeneHuy CypbMbl METO/IOM WHBEPCUOHHON BONbTaMMEpPO-
meTpun 0,1—0,5 cM3 cTaHAapTHOro pacteopa b cypbMbl f06aBAsAT B
aHanM3MpyeMblii pacTBOp, MepemeLlnBaoT pacTBop 2—3 MWH 1 Npo-
BOAAT onpefeneHune, Kak ykasaHo B n. 4.3.6.

BennunHy go6aBkn BbIOMPAOT TakuM 06pa3om, 4ToObl BbiCOTA MK-
Ka (BOMHbI) CypbMbl YBEMUUNACh B 2—3 pasa Mo CPaBHEHUIO C Bbl-
COTOM BOMHbI (NWKa) CYpbMbl /19 aHaIM3MPYeMoro pacTeopa.

44, O6pab6boTKka pe3ynbTaToB

4.4.1. MaccoByto [oNt0 CypbMbl (A) B MpoLeHTax BbIYACNAOT MO
thopmyne
X _  [N,-nx-c-ymcc
(r-n )T

roe J| — BbicoTa BO/HbI (MUKA) CYpbMbl ANSt aHaNM3Mpyemoro pacT-

BOpa. MM;

hx — BbicOTa BOMHbI (NMKA) CypbMbl B KOHTPO/LHOM OMbITE, MM;

C KOHLeHTpauusa cTaHfapTHOro pacTeopa, r/cm3;

\ 06bem f06aBKU, CM3;

JP — BbicOTa BO/HbI (NWUKA) CypbMbl MOC/e BBEAEHWS [A06aBKMH,
MM;

m — Macca cnnaBa, COOTBETCTBYHOLLAA aNUKBOTHOM 4acTW, B3si-
TOli Ha nonsporpagupoBaHHC. T.

4.4.2. PacxoxfeHua pe3ynbTaTOB TPeX napanfenbHbiX onpegene-
HUi d (nNokasaTenb CXOAMMOCTV) W pe3y/nbTaToB ABYX aHann3oB O
(nokasaTenb BOCNPOM3BOAMMOCTM) HE AO/DKHbI MPEBbILATb 3HAYEHWIA
[ONYCKaeMbIX PaCcXOXAEHWI, NpuBeLeHHbIX B Tabn. 2.

4.4.3. KOHTpO/Mb TOYHOCTW pe3ynbTaTOB aHaausa NpPoBOAAT HO
locyfapcTBeHHbIM CTaHAapTHbIM o6pasuyam (1CO) wam nmo oTpachne-
BbIM CTaHAapTHbIM o6pasuam (OCO), wim HO CTaHAapTHbIM 06pas-
uam npeanpuatua  (COTT) HWKens, HWUKeNeBblIX U MefHO-HUKeNEeBbIX
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CnnaBoB, yTBepXAeHHbIM no FOCT 8.315, uam mMeTofom A06aBoK, wWu
COMOCTaBMIEHNEM Pe3yNbTaToB, MOMYYEHHbIX 3KCTPAKLMOHHO-hOTOMET-
PUYECKM WM aTOMHO-abCOPOLMOHHBIM METOAamMu, B COOTBETCTBUM C
FOCT 25086.

5. ATOMHO-ABECQPELVIOHHLI METOA OMPEAE/IEHUA
CYPbMbI (MPU MACCOBOW AOJIE CYPbMbI OT 0,001 4O 0,005 %)

51 CylwHocTb MeTOAa

MeToz OCHOBaH Ha M3MepeHUM abcopbummu cBeTa aTOMamu CypbMbl,
06pasyloLlMMnca Npu BBEAEHWU aHAIM3MPYEMOro pacTBopa B Miams
aueTuneH-Bo34yX Mocne NpeaBapuTeNbHOro  BblAENEHUS  CYPbMbl CO-
OCaX[EHNEM ee C IBYOKMCbIO MapraHua.

52. Annapatypa, peakKTWUBbl W pacTBOpHI

ATOMHO0-a6COPOLMOHHDBIA CNEKTPOMETP C WCTOMHMKOM  M3/Yy4eHus
ANS CYpbMbl.

Kucnota asotHas no NOCT 4461, pasbaBneHHas 1.1, n pacTBop
15 mons/gm3.

Kucnota cepHas no FOCT 4204, pasbaBneHHas 1.1, pacTtBopu
14 n 2,5 mons/gm3.

Kucnota conaHas no FOCT 3118. pacteop 1 monb/gm3

Kwucnota dropuctoBogopoaHas no FOCT 10484,

AmMMumak BogHbIA no TOCT 3760.

MapraHew, asoTHokucblii no HT . pacteop 20 r/gm3.

Kanuin mapraHyosokucnblidi no TOCT 20490, pactBop 10 r/gm3.

Bopgopoga nepekmcs no FOCT 10929.

Cypbma no FTOCT 1089 ¢ maccoBoil goneil cypbMbl  He MeHee
99,9%.

CTaHfapTHbIE pacTBOPY CYPbMbl.

Pactsop A: 0.25 r cypbMbl pacTBopAlOT npu HarpesaHuy B 10 cm3
CEPHOM KMCMOTbI, PacTBOP OXNaXAatoT, MEPeHOCST B MEPHYK  Konby
BMecTuMOocTbio 500 cM3 H gonmBatoT A0 MeTkM 2,5 Monb/gM3 pacTBo-
POM CEpHOI KUCNOTbI

1cm pacTtBopa A cogepxut 0,0005 r cypbMbl.

PactBop B: 10 cm3 pacTBopa A MOMeLLalT B MepHYH Konby Bmec-
TuMocTbio 100 cM3 ¥ fonuBaKOT L0 MeTKM 2,5 MONb/AM3 pacTBOpom
CEepHO KWCNOTbI.

1cm3 pacteopa b cogepxut 0,00005 1 cypbMbl.

53. lpoBepgeHne aHanumsa

5.3.1. [na cnnaBoB C MaccoBoii goneid kpemHus go 0,05 %

HaBecky cnnaBa Maccoil 2 r NOMeLalT B CTakaH BMECTUMOCTbIO
250 cm3 1 pacTBOpAKOT Npu HarpeBaHuy B 20 cM3 a30THOW  KWUCMOTbI
(1:1). Okcmugbl a3oTa ypansdlT KuMAYeHWEM W pacTBOp pas3basnsioT
BoZon fo obbema 50 cm3 [ob6asnswT 5 cm3 pacTBopa a30THOKWCO-
ro mMapraHua, pacTBOp HeWTpa/M3yloT aMMMakoM [0 MOSBNEHWA ocaf-
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Ka TMApoOKMcK Meaw, fob6aBnsoT 18 cm3 asoTHoi kucnoTsl (1:1) u Bo-
Abl o obbema 90 cm°®. PacTBOp HarpeBalT 40 KuMeHWs, [06aBnsoT
10 cm3 pacTBOpa MapraHUeBOKWUCNOrO Kaiva U KUNATAT B TeYeHue
2 MuH. Yepe3 30 MWH 0CafoK OT(UNLTPOBbLIBAKOT Ha MAOTHbIA UALTP
M MPOMbIBAIOT CTakaH M 0cafoKk 4—5 pa3  ropsyMM  pacTBOPOM
15 monb/gm3 a3oTHON kucnoTel. OCafoK C  pas3BepHYTHOro uabTpa
CMbIBAlOT BOAONM B CTakaH, B KOTOPOM MPOBOAWAM OCaxAeHue, hunbtp
npombiBatoT 10 cM3 ropsiyero pacteopa CepHol kucnoTbl (1:4), copep-
Xallero HeckKofbkKo Kamenb Nepekucu BOLOPOAa, a 3aTeM Bogoi. IMpo-
MbITbIA PUALTP OTOpacbiBalOT, a PacTBOP BbIMapMBalOT A0  BAXHbIX
coneit. Mocne oxnaxpgeHna aobasnawT 8 cm3 1 monb/aM3 pacTeopa
CONMAHOM KMCNOTbl, NP MaccoBol fone cypbMbl Ao 0,02 % pacTBop ne-
PEHOCAT B MEPHYI0 KOMby Wnn rpagyumpoBaHHyto NpobupKy BMeCTUMOC-
Tbto 10 cM3 Mpu MaccoBoil fone cypbMmbl cBbilwe 0,02 % pacTBop nepe-
HOCAT B MEPHYI0 KOonby BMECTMMOCTbIO 25 CM3 H I0/IMBAOT [0  METKU
1 monb/gM3pacTBopa COMAAHOM KUCMOTBI.

M3mepsaoT aTtomMHyto abcopbumio CypbMbl B MJAMEHW  aleTH/eH-
BO34YyX MpW AJIMHe BOMHbI 217,6 nam 231,1 HM napanfienbHo ¢ rpagywv-
POBOYHBLIMW pacTBOPaMMU.

5.3.2. ,na cnnaBoB C MaccoBoil goneii kpemHus cebliwe 0,05 %

HaBecKy cnjiaBa Maccoil 2 I MOMELLAtT B MIATUHOBYH YallKy WU
pacTBOpAOT npyu HarpeBaHMn B 20 cM3 a30THOM kucnotel (1:1) u
2 cM3 (PTOPMCTOBOAOPOAHON KucnoTbl. lMocne pacTBOpeHust A06aBns-
toT 10 cm3 cepHoit kncnotbl (1:1) n pacTBOp BbiNapuBakT 4O NOsiB/E-
HWS 6enoro AbiMa CepHoii KucnoTbl. Ocaflok OXNMaxXgalT, Omnonackum-
BAlOT CTEHKU YallKW BOJOW VM BHOBb BbIMapuBaloT A0 NOSBAEHWS 6eno-
ro AbiMa CepHoi KucnoTbl. OCTAaTOK OXMaXAAKT, CTEHKU Yallku Orno-
nackmsatot 20 cM3, HarpeBaloT pacTBOp, MePeHOCAT B CTakaH BMeCTU-
mocTbio 250 cm4, fonuBaloT Bogoli Ao obbema 50 cm3  pobaBnsloT
5 cm3 pacTBopa a30THOKWC/IONO MapraHua H fjanee aHanu3 MpoBOASAT,
KaK yKa3aHo B . 5.3.1.

5.3.3. MNocTpoeHue rpagynpoBoOYHOro rpaduka

B ceMb 13 BOCbMM CTakaHOB BMeCTUMOCTbIO Nno 250 cM3 nomeLlaroT
0,4; 10; 2,0; 4,0; 6,0; 8,0 n 10,0 cm1 cTaHgapTHOro pacteopa b. Bo
BCE CTakaHbl J06aBnAlT BOAbl A0 06bema 50 cm3,  [06aBNAOT MO
5 cm3 pacTBopa a30THOKMCNOro MapraHua v ganee aHanu3 npoBOAAT,
Kak yka3aHo B Nn. 5.3.1. 110 nonyyeHHbIM [aHHbIM CTPOAT rpajyupo-
BOYHbIIA

5.4. . 60TKa pe3ynbTaTtos

5.4.1. MaccoByto oo cypbMbl (X) B MpOLEHTax BbIYMCAAT MO

thopmyne

X - -100,

N

w

rae C — KOHUEHTpauus CypbMbl, HaliieHHasi Mo  rpafyvpoBOYHOMY
rpauky, r/cm3;
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V —m06beM KOHEYHOro pacTBopa, CM*;

T — Macca HaBecku cnnasa, T.

5.4.2. PacxoxfeHns pe3ynbTaToB Tpex napasienbHbiX onpeaeneHuii
d (nokasaTenb CXOAMMOCTM) W pe3ynbTaToB ABYX aHanu3oB D (nmoka-
3aTenb BOCMPOM3BOAMMOCTM) HC [AO/KHbI MPEeBbIWAaTh 3HAYEHWn Aony-
CKaeMbIX PacxXoXAeHWii, NpuBeaeHHbIX B Tabn. 3.

5.4.3. KOHTpO/b TOYHOCTM pe3ynbTaToB aHanus3a MNpoBOAAT MO
locyaapcTBeHHbIM CTaHAApTHbIM o6pasuyam (FCO) wnm no oTpacne-
BbIM CTaHAapTHbIM o6pasyam (OCO), nam no cTaHAapTHbIM 06pa3uam
npeanpustua (COMM) Hukens, HUKeNeBbIX W MeLHO-HUKENEeBbIX Chfa-
BOB, YTBepXAeHHbIM no MOCT 8.315, nim meTtogoMm f06aBOK M cono-
CTaBMIEHNEM pE3YyNbTATOB, MONYYEHHbLIX 3JKCTPAKLMOHHO-(hOTOMETPUYE-
gggéwe unn nonsporpaduyeckuM metogamu B cootBetctBuM ¢ [TOCT
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