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FOCYLAPCTBEHHbBIMN CTAHOLAPT POCCUMCKON SELEPALWNU

CbIPbE N MPOAYKTbI MU EBbIE

ATOMHO-a6COPOLMOHHBIA METOZ, ONpeseNeHNs MblLLUbSKa

Raw material and food-stuffs.
Atomic absorption method for determination of arsenic

[ata BBefieHns 2002 —07—01

1 O6nacTb NpPUMEHEHUs

HacToawwnii cTaHfapT pacnpoCcTpaHseTCs Ha Cbipbe W NWLLEBbIE MPOAYKTbl U yCTaHaBIMBAET aTOM-
HO-a6CoPOLMOHHBIV METOZ, OnpefeneHNs MbILLIbsKa.

MeTof OCHOBaH Ha MUHepan3aLuMm NpPoAyKTa CMeCbi0 KUC/IOT 1 peareHTOB — OKUCAUTENEN OaHUM
13 Tpex cnoco6oB (Cyxoe 030/1eHMe, aBTOK/IaBHasA MUHEPaNN3aL s UAN KUCNOTHas 3KCTpaKLus), npoBese-
HWW peakuun rMapupoBaHns MbllbsKa B MONYYEHHOM PacTBOpe — MUHepanm3aTe ¢ MOMOLLb0 6opruapu-
fia HaTpus, OTFOHKM NeTyyero ruapuja MblllbfKa MOTOKOM aproHa B pasorpetyio KBapLieByl KioBe-
Ty —aToMMn3aTtop W W3MEPeHUW [0 MbllbAKa aTOMHO0-abCOPOLUMOHHBLIM METOAOM MO  BEANYMHE
aTOMHOIO MOT/IOWEHNS1 HA PE30HAHCHOM A/IMHe BOMAHbI 193,7 HM.

2 HopMmaTuBHbIe CCbI/IKK

B HacToALemM cTaHAapTe UCMONb30BaHbl CChINIKW Ha CriefytoLine CTaHAapTh:

FOCT 1770—74 MMocyga mepHas nabopaTopHas CTekNnsiHHasA. LinnnHapsl, MeH3ypKu, Konbbl, Npo-
6upkn. O6LLMe TEXHNYECKUE YCNOBUSA

FOCT 3652—69 KwucnoTta MMOHHAaA MoHorugpaT u 6e3BofHas. TeXHUYeCcKne ycnosums

FOCT 4328—77 Harpua rugpookucs. TexXHUYecKme ycnosmus

FOCT 5457—75 AueTWIEH pacTBOPEHHbIN 1 ra3006pasHblli TEXHUYECKUIA. TeXHUYECKNe YCnoBus

FOCT 6691—77 Kapbamug. TexHUuYecKue ycroBus

FOCT 6709—72 Boga guctunnnposaHHas. TeXHNUYECKUE YCNOBUA

FOCT 10157—79 AproH rasoobpasHblii U XXUAKWUIA. TeXHNYECKME YCIO0BUSA

FOCT 1112584 KwucnoTa a30THas 0C060/ YMCTOTbl. TeXHUYecKune ycnosus

FOCT 14919—83 3neKTpONANTbI, ANEKTPONIUTKA ¥ XKapOUHble 3neKTpoLKadbl 6biToBble. ObLymMe
TeXHWYeCcKune ycrosus

FOCT 20448—90 [asbl yrneBofoOpOAHbIE CXMKEHHbIE TOMAMBHbLIE 15 KOMMYHaNbHO-6bITOBOr0
noTpebneHms. TexXHUYeCcKne ycnosms

FOCT 24104-88* Becbl nabopaTopHble 06LEro HasHavyeHus 1 06pasoBble. O6LLLME TEXHUYECKNE
ycnosus

FOCT 25336—82 [Mocyma u o6opyfoBaHue abopaTopHble CTEKNAHHbIE. TWMbl, OCHOBHbIE Mapa-
METpPbI 1 pa3mepbl

FOCT 26929-94 Cblpbe 1 NpPoayKThbl NuLLeBble. MoAroToBka npob. MuHepanusauua ans onpeje-
NEeHNA CofepXKaHNs TOKCUYHBIX 3/IEMEHTOB

FOCT 29169—91 (MNCO0 648—77) MocypanabopaTopHas CTeknsHHas. MUNETKM ¢ OAHOM OTMETKON

¢ C 1lwwonsa 2002 r. BeeneH B aeiictene FTOCT 24104—2001. Ha Tepputopumn Poccuiickoit ®epepaluun feicTay-
eT FOCT P 53228-2008.

M3gaHne oduunanbHoe
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3 AnnapaTypa, MaTepuanbl U pPeaKTuBbI

ATOMHO-ab6cop6UMOHHbIM cnekTpomeTp Tuna «KBAHT» |1]| ¢ paboyeit 06nacTbio CNeKTpa, BKIOYa-
fOLLIeV 4IMHY BOMHbI 193.7 MM, YKOMMIEKTOBaHHbIA aTOMW3aTOPOM, COCTOALLMM U3 KBapLeBOii KIOBETbI 1
YCTPOICTBA ee pa3orpesa, MCTOYHWKOM PE30HAHCHOMO M3/MyYeHUS MbllUbsSKa, KOPPEKTOPOM HeCeneKTuB-
HOro )OHOBOrO MOr/OLLEHNS.

TMapuaHbIA reHepaTop, COBMECTMMBIA CO cneKTpomeTpom Tuna Pl (reHepatop pTYTHO-TUapug-
HbliA) 111 UM aHaNOrMYHbIA, OCHOBAHHbIW Ha NPOBEAEHUN PeakLun rmapupoBaHns 1 aTOMU3aLUN Tnapu-
[l0B B pa3orpeToii KBapLeBoi KioBeTe.

Becbl nabopaTopHble 06LLEro HasHaueHWUs He Huke 2-ro knacca TouHocT no FOCT 24104 ¢ Hawu-
6onbWwKNM npegenom B3sewwvsaHns 200 T.

"ocyaapCcTBeHHbIA CTaH4APTHbIA 06paseL, cocTaBa pacTBOpa MOHOB MbILLUbSKA MacCOBON KOHLEHTpa-
umm 0.1 mr/em1(FCO 3397) uam 1,0 mr/em5(FCO  7237) |2| ¢ OTHOCUTENbHOW MOFPELIHOCTLIO aTTec-
TOBAHHOr0 3HAYEHUA MacCOBOW KOHLEHTpauuu He 6onee 2 %.

Komnpeccop BO3AYLIHbIA, COOTBETCTBYIOLWMI TPebGOBaHWAM PYKOBOACTBa MO 3JKCnuyatauuu g
CMEKTPOMETPA, WK CKaTbIi BO3AYX B HGanioHax.

AnekTponnTKa 6bITOBas € 3aKpbITOi cnupansto no TOCT 14919,

Konbbl mepHble 2-50-2, 2-100-2, 2-500-2, 2-1000-2 no TOCT 1770.

Munetkn 1(2)-1-2-1, 1(2)-1-2-2, 1-2-2-5, 1-2-2-10 no FOCT 29169.

CrakaH H-1-25, H-1-50, H-1-100 no FOCT 25336.

Lnnungpel mepHble 1-20. 1-25, 1-100 no FOCT 1770.

J03aTopbl NUNETOYHbIE OAHOKaHaNbHbIe |3| 06bemMoM fo3upoBaHna 50 cm-' 1 10,0 cmj » MOrpewl-
HOCTbIO [J03MPOBaHUA He 6osniee 2 %.

AproH rasoobpasHbiii no FOCT  10157.

AUETUNEH PacTBOPEHHbIV U ra3o06pasHblil TexHUYeckuid B 6annoHax no FOCT 5457,

Bopa auctnnnuposaHHas no NOCT 6709.

KncnoTta a3oTHast 0C.4., KOHLeHTpupoBaHHas no TOCT 11125. pacTBop B AUCTUINMPOBAHHON BOAE
(1:1) no o6bemy v pacTBOP B LUCTUNNNPOBAHHON BOAe MONAPHON KoHUeHTpauun dHNO,) = 2 monb/gm'.

Kuncnota numoHHas MoHorugpart 1 6essogHas no FOCT 3652. X.4.. pacTop MaccoBoii gonein 2 %
B AUCTUNNNPOBAHHON BOJE.

Kap6amumg no MOCT 6691, pacTBop MaccoBoii goneii 20 % B AUCTUNIMPOBAHHON BOfE.

Hatpus 6oprugpug x.u. |4].

Hatpus rugpookucb no FOCT 4328. x.u.

MponaH-6yTaH, cMecb B 6annoHax no FOCT 20448.

®unbTp 06€330M€HHLIA (CMHAS neHTa) |5].

JonyckaeTcs npuMeHeHne Apyrux CpescTB U3MepeHus, 060pyf0BaHNA U PeaKTUBOB MO METPO/Oru-
YECKUM, TEXHUYECKUM XapaKTEPUCTMKAM W Ka4yeCTBY HE HUXKE YKa3aHHbIX B HACTOALLEM CTaHAapTe.

4 MofroToBKa K NPOBEAEHNI0 N3MEPEHUS

4.1 OT6op npob

OT60p 1 NOArOTOBKY NabopaToOpHOW NPO6bI K UCMbITAHWIO MPOBOAAT B COOTBETCTBUM C TpeboBaHUsA-
MW HOPMATMBHOMO AOKYMEHTA Ha KOHKPETHbIA BWA MPOAYKTa.

4.2 ToaroToBka nabopaTopHO nocyppl

4.2.1 JlabopaTopHylo Mocyay nocfie MOKM B pacTBOpe N1060ro MOLLEro CpescTBa NPOMbIBAIOT BO-
[OMNPOBOAHON W OMONACcCKUBAIOT AUCTUNNMPOBAHHOW BOAOW. HenocpedCTBEHHO nepef WMCMONb30BaHWEM
nocygy o6pabaTbiBatOT BOLHbIM PacTBOPOM ropsuei a3oTHOM KmcnoTbl (1:1) no o6beMy, ononackvBatoT
OUCTUNNMPOBAHHOW BOAON W CyLuaT.

4.2.2 Mocygy, UCnonb3yemyto A1 XpaHeHUA PacTBOPOB MbllbAKA C 3a[jaHHON KOHLEHTpaLuen,
Heo6Xo4UMO Mepes MCNonb30BaHWeM 3anofiHUTL PacTBOPOM, MOA/EXALMM XPaHeHWo, Bbl4epXKaTb
2—3 CyT, CANTb PacTBOP W OMOJIOCHYTb ANCTUNNNPOBAHHON BOLOM.

4.3 MuHepanusauus npoosl

MwuHepanusaumio nNuLLEeBbIX NPOAYKTOB U MPOLOBO/ILCTBEHHOIO ChIpbA (38 UCKNOYEHMEM MPOJYKTOB
C cofepXaHuem xupoB 6onee 60 %) npoeogaT no FOCT 26929 cnocobom Cyxoii MUHepannsaumm um B
aBTOKNaBax a30THOW KuUCNOTOW 6e3 fo6aa3eHHA nepekucn Bofopofa. MeToamKa aBToKNaBHol npo6onog-
rOTOBKM U3/10XeHa B |5].

MwuHepanunsaLmnio X1poBbIX MPOAYKTOB U CbIPOB NPOBOAAT CNOCO6OM KWUCMOTHON 3KCTpaKLUun BOS-
HbIM PacTBOPOM a30THOW kucnoTbl no TOCT  26929.
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[ns npoBeaeHus MyHepanu3aunn n3 06beaMHEHHOR nabopaTopHON NPo6bI ANA UCMbITaHWUIA 0T6Mpa-
10T AABe NapasiiefibHble HaBECKWU WCMbITYeMOro NPOAyKTa B KOMYecTBe, ykasaHHOM B Tabnuue 1

Ta6bnuya 1
Macca HaBecku 19 MUHepanu3aumm, r
HanmeHoBaHWe npogykTa CyXan MMHepanu3aUMs Wik
KUC/IOTHaS KCTPaKLM MuHepanm3aLumm 1 aBToK1aBax
PpyKTbl, 0BOLWM, KapTodenb 5 2
MpoayKTbl MepepaboTkn (pyKTOB, OBOLIENA. Kap-

Tothens 2 2
M#co 1 Maco nTuubl 5 2
MeyeHb, NOYKKN N Ap. CYBNPOAYKTHI 2 2
KoHCepBbl MACHbIE U MACOPACTMTC/IbHbIC 2 2
XXenatux | 0.5
Auo, menaHx 5 2
ANYHBIA NopoLw oK 1 0,5
PacTuTenbHble Macna v NPoAyKThl UX nepepaboT-

KW. XXUBOTHbIE XWPbI 5
Pbliba, MOpCKMe MCKONMTalOLWNC. MOPCKue bec-

NO3BOHOYHbIE. BOAOPOC/N W MPOAYKTbI UX nepepa-

60TKM 2 1
3epHO 1 NPOAYKTbI ero nepepaboTku 2 1
Xne6 n xne6obynoyHble n3genuns 2 2
KoHauTepckue nsgenns 2 1
MO0M0KO ¥ MONOYHbIE NPOAYKTbI:

XuUakue 10 3
cyxue 1 0.5
TBOpPOT, CbIpbl 2 2
MOJIOYHbIE KOHCEPBbI 3 2
CNNBOYHOE Macno 5 —
BvHO 1 KuHOomaTepuansl 3 3
KOHbAK M KOHbAYHBIA CAMPT 3 3
Muso 3 3
MwuHepanbHas Bona 5 5
BesankorosnbHble HanUTKN 5 5

O[HOBpPEMEHHO FOTOBAT [Ba KOHTPO/bHbLIX PacTBOpa — MUHepanu3ata 6e3 HaBeCOK MpOLYKTOB,
NPOBOASA OfHU Y Te Xe cTafuu 06paboTKu ¢ 406aBEHNEM TeX e KOMYEeCTB PeakTUBOB U C UCNO/b30Ba-
HVWEeM OAMHAKOBOW MocyAbl.

4.4 TlpuUroToBfieHNe UCMbITYeMOro pacTsopa

4.4.1 3ony, Nony4YeHHyYH MO Cnocoby Cyxoro 030/1€HUA, pacTBOPSAIOT Npy HarpesaHuu B 15cm3a30T-
HOW KWUCNOTbl MOJIAPHOM KOHLEHTpaumm 2 monb/gm3 [opsuunid pacTBop (MIbLTPYHOT B MEPHYHO KOnby
BMecTUMOCTbO 100 cM3 cMblBasi OCTaTKM MUHepanusata Ha unbTp 20 cM3 ropsyero BOAHOrO pacTeopa
a30THOM KMCNOTbl MOASIPHON KOHLEHTpaLMu 2 MOAb/AM’, OXNaX4aloT A0 KOMHATHOI TemnepaTypbl, 40-
6aanstoT 5 cm3pacTeopa kapbamuaa maccoBoii goneit 20 %, 1cm3pacTBopa IMMOHHO K1CNOTbI MacCOBOWA
ponei 2 %, foBoAsAT 06beM pacTBOpa B KOJIGE A0 METKM PacTBOPOM a30THOW KMCMOTbl MONSPHOA KOHLIEH-
Tpaumm 2 Monb/gm3 1 nepemeLLvBaroT.

4.4.2 PacTBOp, NONYYEHHbI MO CNOCOBY KUCOTHOW 3KCTPaKLW, KONMYECTBEHHO NEPEHOCAT B Mep-
HYH0 K0by BMecTMOCTbi0 100 cM3 CMbIBaKOT OCTaTKM pacTBOpa MNOPUMAMY AUCTUAIMPOBAHHON BOAbI, f,0-
6aBna0T 5 cm3pacTBopa Kapbamuaa maccoBoit goneli 20 %. | cM3pacTBopa IMMOHHO KUCNOTbl MacCOBOW
poneit 2 %, [oBoaAT 06beM pacTBopa B Konbe 40 MeTKW AUCTWANNPOBaHHOW BOAON WM NepeMeLLIMBatoT.
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4.4.3 MwuHepann3aT. MONYYeHHbI B aBTOKNaBe, KO/IMYECTBEHHO MEPEHOCAT B TEPMOCTONKNIA XUMU-
YEeCKMiA CTakaH BMEeCTUMOCTbIO 50 CM3, 0MoNacKMBaloT aBTOKNaB 2 CM' AUCTUAIMPOBAHHONR BOAbI, OCTO-
POXHO, He flonyckas 6ypHOro KUMeHWs, ynapmsatoT C OTKPbLITOM KPbILLKOW Ha 31eKTPOnInTke Ao 06bema
1—2 cm3 TonyYeHHbI pacTBOP JOMKEH ObITb GECLBETHLIM MU Crerka XentoBaTbiM. B cTakaH fobaats-
0T 10 CM’ AMCTUNAMPOBAHHON BOfbI, LOBOAAT PacTBOP A0 KMMEHWUA U KANATAT 10 MuH. Mocne oxnaxzie-
HWS pacTBOP KOMMYECTBEHHO MEPEHOCAT B MEPHYIO KONBY BMECTUMOCTbIO 50 CM5, 0M0NackuBaloT CTEHKK
CTakaHa MopuMsMM pacTBopa a30THOW KUCNOTbl MOSAPHON KOHLEHTpauuu 2 monb/gm3, fo6aBnsoT
2.5 cMm' pactBopa kap6amuga maccoBoii fgoneit 20 %, 0.5 cm5pacTBopa IMMOHHOW KUCMOTbl MaccoBoii f0-
nei 2 %, OBOAAT 06beM pacTBopa B Konbe [0 MeTKM pacTBOPOM a30THOIN KUCNOTbl MOMIAPHOI KOHLEHTpa-
uMn 2 Monb/AM3 M NepemeLLnBatoT.

4.4.4 OAHOBPEMEHHO C WCMbITYEMbIMW PacTBOPamy NPOBOAAT MOLIOTOBKY KOHTPO/bHbIX PacTBoO-
POB, BbIMO/HAN BCe CTafuu NOArOTOBKW B TOW XK€ MOCMef0BaTeNlbHOCTY.

4.5 TlpurotoBneHne pacTsopa 6oprunpuga HaTpus

PacTBop 6oprunpuaa HaTpus, NPUMEHSEMbIA A1 NPOBEAEHUA Peakuun rMApUpoBaHMs MbILbSKA,
roTOBAT COMNacHO 3KCMayaTalMOHHO-TEXHUYECKOW AOKYMEHTaLMM Ha WCMO/b3yemblil TWM FeHepaTopa
rmapuaoB. PacTBop CTabuaMsMpyoT TMAPOOKNCHI0 HATPUsA, MaccoBas [0NS KOTOPOro B pacTBOpe COCTaB-
nset 1%. Mocne NpuroToBneHWs pacTBop 60prHapuna HaTpus cpasy NepenvBatoT B NONMITUNEHOBYIO UK
(hTOPONNACTOBYIO MOCYAY, BblAepKuBalOT | 4 Mof 4acoBbIM CTEKIOM, MpW Hanvyum OCafika Wmm
B3BELUEHHbIX YacTuL, —UIbTPYIOT. PacTBOp rOTOBAT B fIEHb UCMO/Ib30BaHUSA.

4.6 TlpuroTosfeHne cTaHAAPTHBLIX PacTBOPOB

4.6.1 MMpurotoBneHune (hOHOBOroO pacTeopa

B MepHyto konby BmecTuMoCTbio 1000 cm5BHOCAT 400 cM5AMCTUANMPOBAHHON BOAb!, J06ABNAOT
10 cm3pacTBOpa MMMOHHOW KUCMOTbI MaccoBoi fonein 2 % n 128 cm5a30THON KUCNOTbI 0C.4. KOHLEH-
TPMPOBaHHOW, A0BOAAT 06LEM pacTBopa B KO/6€ 0 METKM AUCTUANNPOBAHHOW BOAOW 1 NepemeLLnBatoT.

®OHOBbIN PacTBOP UCMOMbL3YIOT AN pa3baBneHns CTaHAAPTHLIX U UCTIbITYEMbIX PACTBOPOB, & TaKkxke
B KauecTBe HY/eBOro CTaHfapTa.

4.6.2 TlpUroToBneHVe OCHOBHOrO CTaHLAPTHOrO pPacTBOpa MbllbAKA MACCOBOW KOHLEHTpaLuu
5 mKr/cm5

BCKpbIBaKOT aMny/ly CTaHAapTHOro obpasLia cocTasa pacTBopa MOHOB MblwbAka (0,1 Mr/cm3), BbiMBaOT
B CyXOli CTakaH, MepPHOI NUMETKON 0TOMparoT 5 cm3 NoMeLLatoT B MEPHYHO KONBY BMECTUMOCTbIO WX cM3 f0-
BOAAT 06BbEM pacTBopa B Konbe [0 METKV (DOHOBLIM PAacTBOPOM W MepemMeLLnBatoT. BbiaepxumsatoT 6 u.

PacTBOp XpaHAT He 6onee 3 Mec.

4.6.3 TpuroToBneHve CTaHAapTHbIX Pabounx pPacTBOPOB MbILLUbAKA

CTaHfapTHbI pabounii pacTBop | (MaccoBas KOHLEHTpaums Mbllwbsaka 0,5 MKr/cmM3 rotoBsT nytem
pa3baBneHns OCHOBHOrO CTaHAAPTHOro pacTBopa Mblllbsika B 10 pa3 POHOBLIM PacTBOPOM.

CraHpapTHbIA pabounin pactBop Il (MaccoBas KOHUeHTpauusa Mbiwbska 0,1 Mrk/cm5 rotoeaT ny-
TeM pa3baBfieHNss OCHOBHOIO CTaHAapPTHOro pacTeopa Mblwbaka B 50 pa3 GOHOBbIM PacTBOPOM.

PacTBOpbl XpaHAT He 6onee 10 AHENA.

4.6.4 TlpurotoBneHve rpagyvpoBOYHbIX PacTBOPOB

KOHUeHTpauusa MblllbsKa B rpagyrpoBOYHbIX pacTBOpaXx AO/HKHA HAXOAUTLCS B NpeAenax AunanasoHa
pabounx KoHueHTpauwii: ot 0,001 go 0,020 mkr/cm3.

[OTOBAT NATb rPagyMpOBOYHbIX PACTBOPOB MAcCOBOW KOHLeHTpaummu Mbiwbska: 0.001,0,002,0,005,
0.010 n 0.020 mkr/cm3,

"pagyvpoBOYHbIe PacTBOPbI C Pa3HOW KOHLEHTPaLUeil MblllbSKa FOTOBAT MyTeM pa36aB/ieHns cTaH-
JapTHbIX paboumx pacteopos lull ¢hoHOBLIM pacTBOpPOM.

PacTBOpbI rOTOBAT B ieHb MCMONL30BaHMA.

5 TpoBefgeHUe N3MepeHwuii

5.1 TlogrotoBka npu6opa H BbIGOP YCNOBWIA 3MEPEHNS

MofknoyeHne reHepaTopa, BK/IKOUEHME, HACTPOMKY W BbIBOA Ha paboume pexumbl reHepatopa u
CMEKTPOMETPa NPOBOAAT NO MpuiaraeMbiM K Npubopam TEXHUYECKUM WMHCTPYKLMAM.

Ycnosusa n3mepeHus.

Pexxum paboTbl CNEKTPOMETPa —aTOMHO-26COP6LNOHHDBI C KOPPEKTOPOM HECENIEKTUBHbIX MOMEX U
N3MEepPEHNEM MHTErpasibHbIX 3Ha4YeHuiA abcopbuuun.

OnuHa BonHbl — 193,7 HM.
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Cnocob pa3orpesa KBapL,eBoil KIOBETbl — 3/1EKTPOTEPMUYECKUI UK C MOMOLLbIO NiameHun (OKMcim-
TeNbHOE Nnamsa aueTuneH / BO3JYX WNKU CTEXMOMETPUYECKOe — nNponaH /  Bo3ayXx).

Pa3orpeB KoBETbl BbIMOJHAOT B ABE CTaAnM —B TeYeHUe 5 MWH pas3orpeBardT KHOBETY MpU OfHO-
BPEMEHHOM €ee MpoAyBe BO34yXOM, 3aTeM BKIHYalOT MpoAyB aproHOBO-BO3AYLLUHOW CMECbIO C 06BEMHONA
poneit Bogyxa 5—10 % W Npofo/HKatoT pa3orpes elle 5—7 MUH.

Pacxopf ncnbITyeMOro 1 rpaflyMpoBOYHbIX PacTBOPOB Ha OAHO OMNpefeneHne perfnamMmeHTUpyeTcs Tex-
HMYECKOI JOKYMEeHTauuell Ha NCMob3yemblidi TN FeHepaTopa rMApYAOB W ANA BCEX TUMOB reHepaTopoB
He fo/KeH npesbiwats 10 cmb

5.2 TlocTpoeHue rpagyvpoBOYHOrO rpatuka

5.2.1 TpoBOAAT M3MepeHWe aHa/IMTUYECKOTO CUTHaMa (OMTUYECKOA MAOTHOCTW) ANA FpajyupoBOY-
HOro pacTBOpa MbilUbsKa MaccoBOW KoHUeHTpauun 0.020 MKr/cM* He MeHee uyeTbipex pas. lMepeble 2—4
N3MEPEHUNA CNyXart ana ctabunusauum paboTbl reHepaTopa rmapuaos. PacxoxaeHve Mexay pesynbratamu
[BYX MOCNELHNX N3MEPEHUI He AOMKHO NpeBbiwaTth 14 % OT UX CpeaHeapuPMeTUYecKoro sHaveHus, J,
onpefeneHHoOro no gopmyne

(1)

roe A' v A' —pe3ynbTaTbl NOCNEAHNX U3MEPEHWIA.

Vi3amepeHne rpagyMpoBOYHbLIX PacTBOPOB MbllbsSKa MaccoBoi KoHueHTpauyum 0.010: 0.005; 0,002:
0.001 MKr/cM* MpoBOAAT MO fiBa pasa B NMOPSAAKE NMOHWKEHUSA KOHLEHTpaLUWU, U3MepeHue HyneBoro rpa-
JYVPOBOYHOrO pacTBopa MPOBOAAT YeTbIpe pasa. Haxogar cpefHeapuMeTUUECKUE 3HAYeHUs MOSyYeH-
HbIX Pe3ynbTaToB.

5.2.2 TIpoBOAAT KOHTPO/Ib HA YMCTOTY PEaKTUBOB, WCMOMb3YeMbIX AJ1 MPUTrOTOB/IEHUA TPafyupo-
BOYHbIX PacTBOPOB. Pe3y/bTaTbl KOHTPO/A CUMTAIOT Y0BNETBOPUTENBbHBIMU, ECNIN CPefiHee 3HayYeHune, no-
NyYeHHOe [/19 HYNEeBOro rpagynpoBoyHoro pactsopa A0, He MpeBbILIAET NMOMOBUHbLI OT CPEJHEro 3Ha4eHns
A,, MOMYYEHHOTO 415 rPagyMpOBOYHOIO PacTBOpa MbllUbAKa MaccoBoi KoHUeHTpauum 0.001 Mkr/cm5

N *0,5Ar 2

5.2.3 TlocTpoeHve rpaflyvpoBOYHOIO rpauka BbIMOMHAOT N0 MeTOY HavMeHbLUWX KBAApaToB C
MOMOLLLIO NPOrpaMMHOro obecneyeHns crnekTpoMmeTpa. pagink CTPOAT B KOOPAMHATaX «UHTerpasibHoe
3HaueHve abcopbunm» —«MaccoBas KOHLEHTpaLMA MbIWbAKa» C UCMOMb30BaHMEM ATA annpoKcumalum
JaHHbIX Napabonmyeckon QyHKLMN.

5.2.4 TlocTpoeHWe rpafyvMpoBOYHOrO rpagnka BbIMOSHAOT He peXxKe OAHOro pasa B Mecsl, a Takke
noc/ie 3amMmeHbl UCMONb3YEMbIX PEaKTUBOB, KBApLIEBON KIOBETbI WM CMEKTPa/IbHON famnbl Ha MbILUbSK.

5.3 OnpegeneHne npegena 06HapyXeHWs

5.3.1 TMocne NoCTPoeHWs rpasyMpoBOYHOrO rpaguka nposogat 10—20-kpaTHoe M3MepeHWe macco-
BO/ KOHLIEHTPALMN MblLIbsSKa B HYNeBOM FpaflyMpoBOYHOM pacTBOpe. Ha OCHOBe MO/yYeHHbIX AaHHbIX pac-
CUYMTBLIBAIOT CPeAHEKBAAPATUYECKOE OTK/IOHEHNE NS eAMHNYHOIO u3MepeHus 50. MKr/cM*. no dopmyre

S0 (c, -c)2(n-1), ©)]

rfie ¢, —pe3ynbTar /-ro U3MepeHus;
C —CpefiHee 3HayeHne M3 N U3MepeHuii;
N —4nCcNo napannenbHbIX N3MePeHUi.
5.3.2 3a npefen o6Hapy>KeHUs MPUHUMAETCA YTPOEHHOe CTaH4apTHOe OTK/MOHeHWe —3”/. 3Haue-
H/e KOTOPOro He JO/IXHO MpeBblWwaTth 3afaHHOro 3HavyeHus, pasHoro 0.0003 MKr/cm*.
5.4 KOHTpOnb CTabWbHOCTM rPagyMpoBOYHOIO rpadimka 1 ero yTouHeHne
54.1 TlepnogUYHOCTL KOHTPONA
KOHTpO/b rpanyHpOBOYHONO rpagnka BbINONHAOT Nepes HauyanoM W3MepPeHW UCMbITYeMbIX N KOH-
TPO/bHBIX PAacTBOPOB, & Takxe B rpouecce paboTbl vepe3 kaxgble 20 n3mepeHunii. ns npoBefeHns KOoH-
TPONS UCNONb3YIOT rpagyvpoBOUHbIV PacTBOP MbllUbAKa MaccoBoi KoHueHTpauun 0.010 mkr/cm* u tho-
HOBBII pacTBop.
5.4.2 KOHTPONb M YTOUHEHWE HaKNOHa rpagyvpoBOYHOro rpafuka
BbI6MpatoT B MEHIO NPOrpamMMHOro o6ecreveHns npoLefypy YTOUHEHUs TpagyupoBOYHOrO rpagmka n
MPOBOAAT ABa M3MEepPeHMs rPafyMpoBOYHHOIO PacTBOPa MblLbsiKa MacCcoBO KOHUeHTpaummn 0.010 MKr/cm™*.

5
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Ecnv KOHTpObHas npoueaypa BbINOMHAETCS B Havase paboTbl, TO NPOBOAAT ele 3—4 AONONHUTENBHBIX W3-
MEpEHNs 1 OCTaB/AIOT ABa NOCNeAHUX pe3y/bTaTa. 10 NoMyYeHHbIM JaHHbIM BbIYUCAAOT MOMPaBOYHbIA KO-
3(pOMLMEHT K. PaBHbI OTHOLUEHWIO MACCOBOW KOHLIEHTPaLMM MbILLIbSKA B rpafyMpoBOYHOM PacTBope C, K
MaccoBOW KOHLEHTpaLuu, pacCuMTaHHOW Mo rpagyvpoBOYHOMY Fpadimky cu:

K = c,/cK. @)

3HayeHve K [O/MKHO HaxoauTtbes B npegdenax 0,9—1,1.

5.4.3 KOHTPONb CMeLleHNs rpagympoBOYHOrO rpafuka

MpoBogAaT 2—3 n3MepeHns (POHOBOIO PacTBOpa A4/ OUUCTKM reHepaTopa v fjBa KOHTPO/bHbIX U3Me-
peHus 3TOro Xe pactsopa. Haxofat cpefiHeapMeTUYECKOe 3HAYEHWE Pe3yNbTaToB KOHTPO/bHBLIX U3Me-
peHnit. ABCONOTHAA BENMUYMNHA PACXOXAEHUA MEXAY pe3y/ibTaTaMn W3MEPeHNUs MacCOBON KOHLIEHTpaLum
MbILLbSKA B DOHOBOM PacTBOPE, MONYYEHHLIMU MPU BbINONHEHUW KOHTPO/MIbHON Npoueaypbl U Npy no-
CTPOEHMU PaLlyMpoBOYHOIO rpagmka, He fo/mxHa npesbiwaTs 0.0003 MKr/cm3.

5.4.4 Pe3ynbTaTbl KOHTPONA

Mpu oTpuLaTeNbHbIX pesynbTatax KOHTPOS CTabUNbHOCTW rpafyvMpoBOYHOrO rpadmka npoBoAsT
€ro rnoBTOPHOE MOCTPOEHNE.

5.5 TlpoBefeHVe N3MePeHNI UCMbITYeMbIX W KOHTPO/IbHbLIX PacTBOPOB

55.1 W3mepeHus Kaxgoro KOHTPO/bHOrO pPacTBOPa BbIMOMHAOT ABX/Abl. PesynbTaTbl M3MepeHuii
MacCOBOI KOHLIEHTPaLMM MbIlbAKa B KOHTPO/IbHbIX PacTBOpPax He JO/MKHbI npesbiwaTb 0.001 MKr/cm'. a
abCo/IOTHAA BENNUYMHA PACXOXKAEHUA MEXAY MapanielbHbIMU 3HAYEHUAMU KOHLEHTpaLUK Jo/mKHa ObITb
He 6onee 0,0003 MKr/cm3.

5.5.2 Tlocne TOro Kak rnosy4eHbl fJaHHbIE MO KOHTPO/IbHBIM PacTBOpam MPOBOAAT M3MEPEHUA UCMbI-
TyembIxX pacTBopoB. C KaxblM pacTBOPOM MPOBOAAT ABa M3MepeHus, Mo pesynbTatamMm KOTOPbIX HaxoasT
cpefHeapudMeTNYECKNe 3HA4YeHMS1 MAacCOBON KOHLEHTpaLun MblbsKa.

Ecnwn pe3ynbTaTbl U3MepeHnii MacCoBO KOHLIEHTPALMM MbIlWbAKA B UCMbITYEMOM PacTBOpPE MpeBbi-
watot 0.020 MKr/cM3 npoBoAAT ero pasbaateHne HOHOBLIM pacTBopoM. KoathdmumneHT pasbasneHus U
onpefensoT Kak OTHOLLeHWe obbema pacTBopa nocne pasbaateHns YO K 06beMy anukBoTbl I, B3ATOM AN1a
pasbaBneHus

F- MY, (5)
6 O6paboTka pe3ynbTaToB M3MepeHuii

MaccoByto oM MbllbsAKa B Npobe T, MH-1 (Mr/Kr). paccumTbiBaloT no qopmyne
(cxF-cK)Y
P
rfie CX — MaccoBasi KOHLEHTPaL s MbllbsKa B UCMbITYEMOM PacTBOpe, MKI/CM3;
CA— MaccoBasi KOHLEHTPaUUS Mbilibsika B KOHTPONLHOM pacTBope, MKI/cMm5;
V—WNCXOAHbI 06bEM MCMbITYEMOrO pacTBopa, CM3:
P — HaBecka npo6wl, T;
F— ko3athmumneHT pasbaBneHns UCMbITYEMOro pacTBopa.

Ecnmn pasHoCTb (c9 —cK) 0KasblBaeTCsi MeHbLLUE HUKHEN rpaHuLbl FpagynpoBOYHOro rpadmka, pas-
Hoin 0.001 mKr/cm3 TO AaeTcs OLHOCTOPOHHSS OLEHKa MaKCHManibHO BO3MOXHOW MacCOBOW [0/M

MbllUbSIKA B NPOAYKTE

(6)

T, <nll MH- 1 (Mr/Kr). ()

3a OKOHYaTe/IbHbIli pe3ynbTaT U3MEepPeHNs NPUHMMAIOT CpeAHeapudmMeTYecKoe T1pe3ynbTaTos, Mo-
NYYEHHbIX 415 ABYX NapanesbHbIX UCMbITYeMbIX PaCTBOPOB, /N1, U T2, eC/IN PaCXOXeHNE MEXAY HAMU He
NPeBbILLIAET HOPMATMBA ONEePaTUBHOIO KOHTPOASA cxogumoctu d

m*~"-1mid. 8)

3HauyeHMe HopmaTyBa OMepaTMBHOFO KOHTPONS cxoAumocTy d npuBefeHo B Tabnuue 2.
OKOHYaTeNbHbIA pe3ynbTaT M3MepeHNs OKPYrASKOT L0 BTOPOro JeCATUUYHONO 3HaKa.
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7 XapakTepuCTWUKM MOrpeLHoCT MeTofa

3HayeHne XapakTepuCTVK MOrPeLLIHOCTA M HOPMATUBOB €€ KOHTPO/NSA B AManasoHe U3MepeHuii mac-
COBOW fonu Mbiwbska oT 0,01 fo 20 MAH-1 (Mr/Kr) npuBefeHbl B Tabnmue 2.

Tabnuya 2

FpaHuLa OTHOCMTENbHOW NOTPewHoCcTyn HopmaTHu onepaTUBHO koutpona llopviatun «uwe pi>1MuUHOro Kou hona
metona 5, % (P - U.95: N - 2) cxoanmoctn d.% {P- 0.9S:it- 2) noeHpou utonumoctn D. % (P - 0.9S: 1'- 2>
35 28 50

paHnLbl abCONOTHON NOrpelHOCTM Pe3ynbTaToB M3MEPEHUS MAcCOBOW A0MMN MblllbsKa A, MAH-1
(mMr/kr), npy goBepuTenbHOlM BeposiTHOCTU P = 0,95 paccunTbiBalOT No opmyne

0=10,01/»<& 9)

rge /v, —OKOHYaTeNbHbIA pe3ynbTaT M3MEPeHNs MacCOBOW JONM MbllUbAKa B Npobe. MAH~" (Mr/Kr);
5 —rpaHuua 0THOCUTE/IbHON NOrpeLIHoCcTy. %.

8 OdopmneHne pe3ynbTaTOB U3MEPEHWI

PesynbTat n3smepeHus B NPOTOKOJIE U AOKYMEHTAX, NpeayCcMaTpuBatoLLnX ero Ucrnonb3oBaHue, npea-
CTaB/IAKOT B BUAE:

Tx1 Anpu P = 0,95, (10

rfe T X —OKOHYaTeNbHbIA pesynbTaT M3MepeHUs MaccoBOi 0N Mbllubsika B Npobe, MAH-1 (Mr/Kr);
[ —rpaHuua abcontoTHOW NOrpelHocTh, MAH-" (MI/Kr). paccunTaHHas no dopmyne 9.

9 KOHTPO/b TOYHOCTM PE3yNbTaTOB M3MEPEHHUt

9.1 OnepaTVBHbIA KOHTPO/b CXOAMMOCTM

OnepaTVBHbIA KOHTPO/Ib CXOAMMOCTM MNPOBOAAT AN KaXXAOA aHaM3Mpyemoi npobbl MMLLIEBOro
npojyKTa 0 COOTBETCTBUM C anropuTMOM, NPUBELEHHLIM B pasgene 6.

9.2 OnepaTVBHbI KOHTPO/b BOCMPOM3BOANMOCTY

O6pa3suaMun ana KOHTPONS ABAAITCA NPo6bl NULLEBLIX NPOAYKTOB. Macca 0To6paHHOl Ans KOHTpPO-
N5 Npo6bl 4OMKHA COOTBETCTBOBATL YABOEHHOW Macce, HEOOX0AMMOW AN NpoBeAeHMs aHanu3a. OTobpaH-
HYI0 Mpoby AensT Ha ABe paBHble YacTU U aHaM3MPYHOT B TOYHOM COOTBETCTBUM C HACTOALMM CTaHAap-
TOM, MO/My4aloT ABa pesy/bTaTa B pas3HbIX 1abopaTopusx WM B OAHOW, MNpUYeM B 3TOM Crydae
MaKC/MasbHO BapbUpYOT YCNOBUSA NPOBEAEHNS aHann3a, T.e. UCMO/b3YHT pasHble Habopbl MEPHON Mocy-
Obl, pasHble MapTUK peakTMBOB, B paboTe y4acTBYOT pasHble onepaTopbl. OTHOCUTE/IbHOE PacXOXAeHWe
MeXay ABYMs MOMYYeHHbIMU pe3ynbTatamu usmepeHuin (/a1 n TxX2) He JO/MKHO MpeBbIaTh HOpMaTuBa
onepaTuBHOrNro KOHTpPONA BOCMpPOMU3BOANMOCTHU

HIOS [ )
*Cr
rae Top —cpefHeapuMeTNUecKoe MoNyYeHHbIX Pe3yNnbTaToB U3MepeHnid, MaH-1 (Mr/Kr);
D —3HauyeHne HopmaTMBa ONepaTUBHOIO KOITTPaTa BOCMPOM3BOAUMOCTM, NPUBEEHHOE B Tabnuue 2.
Mpy npeBsbILLIEHU HOPMATKBA OMNEPaTUBHOIO KOHTPOMS BOCMPOMU3BOAUMOCTU 3KCMNEPUMEHT NOBTO-
pAtoT. Mpn NOBTOPHOM MpeBbILLEHNN HOpMaTUBA |) BLIACHAIOT NPUYMHBI, NMPUBOAALLME K HEY0BNETBOPU-
Te/bHbIM pe3ynbTataM KOHTPOAA, W YCTPaHAT UX.
9.3 OnepaTVBHbIA KOHTPO/b MOTPELLHOCTM
9.3.1 OnepaTuBHbIA KOHTPO/b MOTPELLHOCTM C MCNOMb30BaHMEM MeToAa [06aBOK
KOHTpPO/b MOrpeLHoCcT MeTo40M 06aBOK MPOBOANTE UCMO/b30BAHWEM MPO6 NULLEBBLIX NMPOAYKTOB.
O6bem 0TO6paHHO A1 KOHTPONA NPobbl [JOMKEH COOTBETCTBOBATL Y/BOEHHOMY 0ObeMy, HEO6X0-
AVMOMY AN NpoBefeHns aHann3a. OTo6paHHbIi 06beM LenAT Ha [jBe paBHble YacTu, NepBy M3 KOTOPbIX
aHasM3npytoT B TOYHOM COOTBETCTBUM C HACTOALLMM CTaHAAPTOM, W MOYYatoT OKOHYATe/bHbIA pesynbTar
M3MEpPEHNS MacCOBOI 0NN MbllbsKa B Mpobe —T X, BO BTOPY NPoby BHOCAT [06aBKY MblLbsKa (C uC-

7



FOCT P 51766-2001

Nno/sib30BaHMEM CTaHAAPTHbIX paCTBOpOB) N aHa/IN3NPYyKT B TOYHOM COOTBETCTBMW C HAacTOALLMM CTaHOap-
TOM, nony4asa OKOHYaTeNbHbIIA pesynbTat NUSMepeHna MaccoBoi 00NN MbllIbAKa B npo6e C,D'OﬁaBKOI‘/‘I —mf.

\TA- T x- g\£K. (12)

roe K—HopmaTtuB onepaTMBHOrO KOHTPOS MOFPeHoCT, MAH-1(Mr/Kr);
g —MaccoBas 4o MblllbsKa, BHECEHHOTO B MPoby ¢ 406aBKOi, MAH-1 (MF/Kr).
3HayeHMe HopMaTuBa OMEPaTUBHOIO KOHTPOAS morpewHoctu npu P = 0,95 paccumTbiBaloT no

thopmyne
K=084"A2+ (13)

rae in [, — rpaHuubl abCOMOTHOM MOrPELHOCTM U3MEPEHNS MacCOBOW 40NN MbilbsKa B NPobe 1 npobe
¢ po6aBKoi, MaH-1 (Mr/Kr), paccumTaHHble No opmyne 9.
9.3.2 OnepaTuBHbLIN KOHTPO/b MOFPELLUHOCTY C UCMO/b30BAHNEM aTTECTOBAHHbIX CTaHAAPTHbLIX 06-
pasLoB cocTaBa MULLIEBbIX MPOAYKTOB
BbINONHAIOT M3MEPEHUS MaCcCOBOI JONM MbllbsKa B CTaHAAPTHOM 06pasLie MpofyKTa B TOYHOM CO-
OTBETCTBUM C HACTOALLMM CTaHAAPTOM. PelleHune 06 yA0BNeTBOPUTENBHON MOFPELLIHOCTN Pe3ynbTaToB U3-
MGpEHVIVI NPUHUMaKT NpPU BbINO/THEHUW YCNOBUA:

| "»* - *re | ¥ Kx> (14)

rfe TX—OKOHYaTeNbHbIA pesynbTaT M3MepPeHNs MaccoBOW JOMN MbIlWbAKa B CTaHAAPTHOM obpasLie (npo-
6e), maH-1 (Mr/kr);
/Mor — aTTeCcTOBaHHOE 3HayYeHMe MacCOBOW [OMM MbllbsKa B CTaHAapTHOM obpasue, MaH-1 (Mr/kr);
K., — HOpMaTuB 0MepaTMBHOrO KOHTPOAS NOTPeLHOCTH, Ma»I™* (Mr/Kr).
3HauyeHne Hopmatuea K.inpu P —0.95 paccumTbiBatoT no opmyne

Kct =0,84 702 +12., (15)

rae Ai —rpaHuua abcontoTHOM NOrpelHOCTM aTTeCTOBAHHOMO 3HAYEHWs MacCOBOI 0NN MbllbSKA B
CTaHfapTHOM o6pasue, MaH-1 (Mr/Kr);
[ —rpaHnua abconoTHOW MOrpeLlHOCTY pe3ynbTaTa M3MEPEHWUS MacCOBOI [ONWN MbILbSKA, Bbl-
yncneHHas no gopmyne 9.
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