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MpeaucnoBue

1 PASPABOTAH OTKpbITbIM aKLMOHEPHbIM 06L1EeCTBOM «Bcepoccuinckuii Hay4Ho-uccneaoBaTenbCKui
WHCTUTYT KOMBUKOPMOBOW NpomblitLneHHocTu» (OAO «BHUWMKTI») n O6wectBOM C OrpaHW4YeHHON OTBETCT-
BEHHOCTbIO «[TFOMOKC-MAPKETUH (OO0 «JTIOM3KC-MAPKETUHI »)

2 BHECEH TexHu4yeckum KOMWUTETOM no craHgaptusaumm TK 004 «Kombukopma, 6enkoBo-
BUTAMWUHHO-MUHEparnbHbI€ KOHLUEHTPaTbI, MPEMUKChI»

3 YTBEPXXOEH 1 BBEAEH B JEVICTBWE Mpukasom degepansHOro areHTcTBa No TEXHUYECKoMy pe-
rynmpoBaHuio u metponorun ot 27 uioHa 2013 r. Ne 197-ct

4 BBEJEH BINEPBbIE

lpasuna npumeHeHuss Hacmosweeo cmaHO0apma ycmaHoeneHe! 6 FTOCT P 1.0—2012 (pa3den 8).
UHpopmayuss 06 UsMEHEeHUSIX K HacmosuwieMmy cmaHo0apmy ny6nukyemcs e exe200HOM (M0 COCMOSIHUIO Ha
1 aHeaps mekyuwjez2o eoda) UHGOPMAYUOHHOM ykasamene «HayuoHansHblie cmaH0apmei», a oghuyuars-
HbIL MeKCM U3MEHEHUl U NonpasoK — 8 EXeMeCAYHOM UHOPMayUOHHOM ykazamene «HauuoHanbHble
cmaHOapmbly. B cnydae nepecmompa (3ameHbl) unu OmmeHbl Hacmosuwie2o cmaHdapma coomeemcem-
syowee ysedomneHue 6ydem onybnuxkosaHo & bnuxaltiem ebinycke UHopMayUOHHO20 ykasamens «Ha-
UyuoHarnbHble cmaHlapmbl»y. Coomeemcemeyiowas UHhopMmayus, yeedoMiieHUe U meKembl pasmeuiarmes
makxe 8 UHGOPMayUOHHOU cucmeme obuweeo nonb308aHus — Ha oguyuanbHoMm calime ®edepanbHoeo
aseHmcemea o MexHUYeCKoOMy peaynuposaHulo U Mmempornoauu e cemu ViumepHem (gost.ru)

© CrangaptuHdopm, 2014

Hacroawwmit ctaHaapt He MOXeT GbiTb MOMHOCTBIO MMM YaCTUYHO BOCMPOW3BEAEH, TUPAXUPOBAH W
pacnpocTpaHeH B KayecTse opuumansHoro usaanusa 6es paspelueHns denepanbHOro areHTCTBa No TeXHU-
4YeCKOMY PErynmpoBaHWIO N METPONOMUK
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HAUMOHANBbHBIN CTAHOAPT POCCUMNCKOWN OPEOEPALUUNMU

KOPMA, KOMBUKOPMA, KOMBUKOPMOBOE CbIPbE
OnpepgeneHue cogepXaHua KaaMmusi, CBUHLIA, MbIlIbSIKA,
PTYTH, XpOMAa, ONI0Ba METO4OM aTOMHO-a0COPOLIMOHHON CNEKTPOCKONUMN

Feedstuffs, compound feeds, feed raw materials.
Determination of cadmium, lead, arsenic, mercury, chromium, tin by atomic absorption spectroscopy

Dara BBegeHnsa — 2014—07—01

1 Obnactb npuMeHeHUusA

Hacroawwmii crangapTt pacnpocTpaHsieTcs Ha kopma, kKomOukopma U KOMOUKOPMOBOE Chipbe M yCTa-
HaBnMBaeT aTOMHO-abCOPOLMOHHBIN METOA ONpeAeneHns COAEPKaHUA KagMus, CBUHLA, MbILbSAKA, PTYTH,
Xpoma, OnoBa € UCMOMb30BAaHUEM AaTOMHO-aBCOpPOLIMOHHOIO CNEeKTPOMETPa C SMNEKTPOTEPMUYECKON aTOMU-
3auuMen B cneayloLwmx guanasoHax naMepeHun:

- kagmui (Cd) ot 0,01 g0 1,00 BKNKOY., MI/KT;

- ceuHey (Pb) ot 0,05 pgo 10,00 Bkntou., mr/kr;

- MbIWbSAK (AsS) o1 0,05 go 10,00 BkntoY., MI/KT;

- pTyTb (Hg) ot 0,0025 o 1,0000 BKntoY., MI/Kr;

-xpom (Cr) o10,2 00 10,0 BKNIOY., MI/KT;

- 0noBo (Sn) ot 5 00 1000 BkntOM., MI/KT.

HacTtoauwun ctaHgapT He pacnpoCTPaHAETCA Ha XXMPbl KOPMOBbIE.

2 HopmartuBHbI€ CCbINIKU

B HacTosLwem ctaHaapTe MCnonb30BaHbl HOPMaTUBHBIE CCbINKKM HA CReayowpme cTaHaapThbl:

FOCT 12.1.004-91 Cucrtema craHgaptoB 0e3onacHoctu Tpyaa. MNoxapHas GeszonacHocTb. O6wme
TpeboBaHus

FOCT 12.1.005-88 Cucrtema crangaptoB 6e3onacHoctu Tpyaa. Oblme caHUTapHO-TUIMEHUYECKne
TpeboBaHMA K BO34yXy pabo4vei 30HbI

FOCT 12.2.007-76 Cuctema crtaHgapToB 6e3onacHoCTu Tpyaa. BpeaHble Bewectsa. Knaccuduka-
uusi n 06wme TpeboaHua 6e30MacHOCTH

FOCT 12.4.009-83 Cucrema craHgaptoB 6e3onacHocTu Tpyaa. [NoxapHasa TexHuka ans 3awmutbl 00b-
ekToB. OCHOBHbIE BUAbl. PasmeLleHune n obcnyxvneaHue

FOCT 12.4.021-75 Cucrema crangaptoB 6e3onacHoCcTu Tpyaa. CUCTEMbl BEHTUNALMOHHbIE. O6Lme
TpeboBaHus

FOCT 1770-74 (MCO 1042-83, NCO 4788-80) Mocyna mepHasa naboparopHasa crteknsaHHada. Lnnun-
Apbl, MEH3YPKK, KONGbI, Npobupkn. ObLUME TEXHUYECKME YCIOBUS

[OCT 4204-77 PeaktuBbl. Kucnorta cepHas. TexHuyeckme ycrioBus

[OCT 4220-75 PeakTusbl. Kanuii 4BYXPOMOBOKUCHbINA. TEXHUYECKME YCIOBUA

FOCT 6709-72 Boga guctunnupoBaHHas. TexXHU4YECKne ycrnoBus

FOCT 9147-80 Nocyna n obopyaosaHne nabopatopHble hapdopoBble. TEXHUYECKUE YCNOBUSA

FOCT 1015779 AproH razoo0pasHbliii 1 XXUAKUIA. TeXHUYECKUe yCrnoBusi

FOCT 11125-84 KucnoTta a3otHasa 0cob0oi YNCTOTbI. TeXHUYECKME YyCNOBUSA

FOCT 13586.3-83 3epHo. MpaBuna npuemkn n metoabl otbopa npob

FOCT 13979.0-86 »XMbIxu, LUPOTbI U FOPYMYHbIN NOPOLLOK. MNpaBuna npuemMkn u MeToabl oToopa npod

FOCT 14261-77 Kucnota congHaa ocoboi YUCTOTbl. TEXHUYECKNE YCIOBUS

FOCT 14262-78 Kucnota cepHast 0co00i YNCTOTbI. TEXHUYECKUE YCNOBUS

FOCT 14919-83 3nekTponnuTbl, SNEKTPONUTKA U XapOoUHble anekTpowkadbl ObiToBble. ObLUME TeX-
HUYEeCKMe ycnoBus

FOCT 17681-82 Myka >XMBOTHOr0 NnpoucxoxaeHus. Metoabl ucnbiTaHuin

FOCT 19908-90 Turnu, yawum, ctakaHbl, KOnObl, BOPOHKU, MPOOUMPKN M HAKOHEYHUKN U3 MPO3PaYHOro
kBapueBoro crekna. ObLume TexHU4ecke yCnoBusi

FOCT 24596.1-81 docathl kopmoBble. MeToabl 0TOOpa U NOArOTOBKM NPO6 AN aHanu3a

FOCT 25336-82 NMocyaa u obopyaosaHme nabopaTopHble CTEKNAHHbIE. TUNbl, OCHOBHbLIE NapaMeTPbl
U pasmepbl

M3paHue opuumnanbHoe
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FOCT 26929-94 Cbipbe 1 npoaykThl NULesbie. Noaroroska npo6. MuHepanusaumsa Ans onpeaeneHus
coaepkaHuUsa TOKCUYHBIX 3NEeMEHTOB

FOCT 27668-88 Myka u oTpyou. Mpuemka u metoabl otbopa npod

FOCT 28178-89 Apoxokn kopmoBble. MeToabl UCNbITAHWI

FOCT 28311-89 [do3atopbl MeauumHckme nabopatopHble. ObLme TexHuyeckue TpeboBaHuA U METO-
Abl UCTILITAHUIA

FOCT 29169-91 Mocyaa nabopatopHas cTeknsaHHasA. [MMneTkn ¢ 0aHON OTMETKOW

FOCT 29227-91 (MCO 835-1-81) Mocyna naboparopHas creknsiHHasA. uneTku rpagyMmpoBaHHbIE.
Yacrb 1. O6wue TpeboBaHus

FOCT P 12.1.019-2009 Cuctema craHgapToB be3sonacHoctu Tpyaa. dnektpobesonacHocTb. Obwme
TpeboBaHMA U HOMEHKNaTypa BUAOB 3aLLUThI

FOCT P UCO 5725-1-2002 To4vHOCTb (NPaBMITbHOCTb WM MPELU3UOHHOCTb) METOAOB U PE3YNbTaToB U3-
MepeHuit. Yactb 1. OCHOBHbIE NOMIOXEHNA U ONpeaeneHus

FOCT P UCO 5725-6-2002 TOYHOCTb (NPaBUITbHOCTb U NPELIM3NOHHOCTD) METOAOB U pe3ynb-
TaToB U3MepeHui. Yactb 6. Ucnonb3osaHne 3Ha4€HMIn TOYHOCTM Ha NpakTuke

FOCT P UCO 6497-2011 Kopma ans xmBoTHbIX. OTOOP Npob

FOCT P 51419-99 (MCO 6498-98) Kopma, kombukopma, kombukopmMoBoe chipbe. [1oarotToBka UCNbI-
TyeMblx Npob

FOCT P 53150-2008 MpoaykTbl nuwesbie. OnpeaeneHne crieAoBbiX aneMeHToB. Moarotoska npod
METOAO0M MUHEpPanu3aumu Npyu NOBLILLEHHOM AaBMEeHUU

FOCT P 53228-2008 Becbl HeaBTOMaTU4eCKOro Aencreus. Yactb 1. MeTponorudeckune u TexHuyeckue
TpeboBaHus. cnbiTaHus

MpumedyaHe— lNpU NONL3IOBAHUA HACTOALLUM CTaHAapTOM Lienecoobpa3Ho MpoBepuTb AeUCTBUE
CCBINMOYHBIX CTaHA@PTOB B MHOPMALIMOHHOR cucTeme obLLero norb3oBaHUA — Ha oduumansHom caifTe defeparnsHoro
areHTCTBa Mo TEXHNYECKOMY PErynupoBaHnio 1 METPONOrin B ceTu MHTEpHET Unu No eXeroiHoMy UH(OpMaLUOHHOMY
yKkasaTtento «HaunoHanbHble cTaHAapTbi», KOTOpLIA onybnukoBaH no cocTosHuilo Ha 1 AHBapA Tekyllero roga, u no
BbINYCKaM eXeMecAYHOro MHOPMaLMOHHOro yKasaTens «HaLuoHanbHele cTaHaapThi» 3a Tekylmii roq Ecnu 3ameHeH
CCbINOYHbLIA CTaHAapT, Ha KOTOpbIA JaHa HeAaTUpOoBaHHas CChifka, TO PeKOMEHAYeTCA MCTMONb30oBaTh [eACTBYIOLLYI0
BEpCUIo 3TOro CTaHAapTa C YYEeTOM BCEX BHECEHHbIX B [JaHHYIO BEpPCUI0 U3MeHeHWA. Ecnn 3aMeHeH CChINoYHbIN
CTaHAapT, Ha KOTOpPbIA AaHa AaTUpOBaHHas CCbifKa, TO PEKOMEeHAYeTCA MCNoNb3oBaTb BEPCUI0 3TOro cTaHjapTa ¢
yKa3aHHbIM BbIlLe rofoM YTBepXaeHua (NpuHATUA). Ecnn nocne yTBepXAEHUS HaCTOALWeEro cTaHAapTa B CCbINOYHbIV
CTaHfapT, Ha KOTOpLI faHa AaTupoBaHHas CCbifka, BHECEHO U3MEHeHWe, 3aTparuBaloliee NoMoXeHue, Ha KoTopoe
flaHa ccblflka, TO 9TO MOMOXeHWe peKoMeHAYeTCa MNPUMeHATb 6e3 yyeTa [aHHOro W3MeHeHus. Ecnu ccblnouvHbIv
CTaHOapT OTMEHEeH 6e3 3aMeHbl, TO NoJIoXeHUe, B KOTOPOM JaHa CCbiJika Ha Hero, pekoMeHayeTca NPpUMEHATb B HacTn,
He 3aTparmsaroLLeit STy CChIMKy.

3 CywHoCTb MeTOOa

CyLIHOCTb METOAA 3aKMo4aeTcs B MUHepanu3auuMu aHanusupyembix npo6, npeasaputenbHOM Mno-
CTPOEHUU rpaayupPoOBOYHON XapaKTEePUCTUKM, U3BMEPEHUI MACCOBbIX KOHLIEHTPALUi pacTBOPOB NONYHYEHHbIX
MUHepanu3aToB C UCMONIb30BAaHMEM aTOMHO-abCOPGLIMOHHOIO CMEKTPOMETPA C 3MEKTPOTEPMUYECKON aTo-
Mu3auueil M B NocneayowemM BbIYUCIIEHMIM MACCOBOM 0N KaAMUS, CBMHLA, MbILLIbSIKA, PTYTU, XpOMa, Ofo-
Ba C MCMONb30BAHUEM YCTAHOBIEHHON rpalyupOBOYHON XapaKTePUCTUKM.

4 TpeboBaHusa 6e3onacHOCTU

4.1 Tpy BbINOSIHEHUM UCMbITAHMI Heobxoaumo cobmogate TpeboBaHuA TexHMKU Be30nacHOCTU Mpu
paboTte ¢ xumnueckumm peaktusammu no FOCT 12.1.007, TpeboBaHua anekrpobeszonacHOCTH npu paboTte ¢
anektponpubopamu no NOCT 12.2.007, TOCT P 12.1.019, a Takke TpeboBaHus, U3NOXEHHbIE B TEXHUYE-
CKOIM AOKYMEHTALMUMW HA NCMOSb3YEeMble YCTAHOBKM.

4.2 PaboTy C XMMUYECKUMMN peaKkTUBamMmn MPOBOAAT B BbITSHKHOM LUKay.

4.3 MomeLueHne AOMKHO OblTb OCHALLEHO BEHTUNALUMOHHbIMM cuctemamm no MOCT 12.4.021, coot-
BeTCTBOBaTb TpeboBaHuam noxapobeszonacHoctn no [OCT 12.1.004 n uMmeTb CpeAcTBa NOXApPOTYLUEHUS
no NOCT 12.4.009.

4.4 CopepxaHue BpedHbIX BELLUECTB B BO3[yXe He [AOIMKHO NPEBbILIATb AO0NYCTUMbIX 3HAYEHUN NO
FOCT 12.1.005.

4.5 TpeboeaHns 6e30NacHOCTWU NPW BbINOSIHEHMM U3MEPEHUI MACCOBOW AOMM PTYTU WM YyTUNU3aUUM
pacTBoOpoOB, coaepxalLux pTyTk, 4OMKHbI COOTBETCTBOBATL CAHUTAPHLIM npasunam [1].
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5 CpeactBa nsmepeHuin, BcnomorarernbHble YyCTPOMCTBA, Marepuansi U
peakTuBbI

5.1 CpeacTBa usMepeHUn M cCTaHgapPTHbIEe 06pasubl

CnekTpoMeTp aToMHO-abCOPOLMOHHDIN C 3NMEKTPOTEPMUYECKON aToMu3auuen, paboTalowmii B guana-
30He anuH BonH oT 190 A0 400 HM C KOppeKUMel HeCEeNEeKTUBHOMO NOFMOLLEHUA, YKOMNEKTOBAHHBLIA Cnek-
TpanbHbIMK Namnamu Ans onpeaeneHusl KagMusi, CBUHLA, MblLLbAKA, PTYTU, XpOMa, ONoBa, U CHAOXEHHbIN
CNeLmManu3mpoBaHHbIM NPOrpaMMHbIM 00ECNeYEHUEM.

Bechbl ¢ npeaenom gonyckaemon abconoTHOM norpeliHocTu He 6onee + 0,001 rno FOCT P 53228.

Konbbl MepHble 2(2a)-25(25, 50, 100, 200, 250, 1000)-2 no MOCT 1770.

MuneTtku rpagympoBaHHble 1(2, 3)-1(2)-2-1(2, 5, 10) no FOCT 29227.

MuneTtku ¢ ogHow oTmeTkon 1(2)-2-5(10) no MOCT 29169.

J[lo3aTopbl NUNETOYHbIE OAHOKaHANbHbLIE NepemeHHoro obvema 10-100 Mm°, 1000-5000 mm° ¢ MEeTpo-
nornyeckumMm xapakrepucrtukamu no FrOCT 28311.

FocypapcrBeHHble cTaHgapTHble obpasubl (TCO) cocraBa pacTBopa onpeaenseMbiX MOHOB C NOorpeLL-
HOCTbIO aTTECTOBAHHOIO 3Ha4YeHusi He bonee + 1 %:

kaamus, Hanpumep MCO 7472-98 maccoBoW KOHLEeHTpauum 1 Mr/om>;

cBuHUA, Hanpumep MCO 7252—96 maccoBom KoHUeHTpauuu 1 mr/cm>,;

MblLbsiKa, Hanpumep MCO 7344—-96 maccosoi kKOHUEeHTpauuu 0,1 MI'/CM

xpowma, HanpumMep MCO 8035-94 maccoBoi KOHLeHTpauum 1 Mr/cm>,;

ornosa, Hanpumep CO 723896, maccoBom kKoOHLUeHTpauum 1 Mr/cM

pTyT™H, Hanpumep MCO 7263-96, MmaccoBow KOHLUEHTpauuu 1 Mr/CM3

MpumedyaHue — [onyckaeTcsi UCMONb30BaHWE APYTUX CPEACTB U3MEPEHUA C TEXHUHECKUMN U METPONOrnYe-
CKUMM XapaKTepucTUKamMm He HUXKe YKasaHHBbIX.

5.2 BcnomorarenbHble YCTPOUCTBA U MaTepuaribl

YcraHoBKa ANS NOny4eHUs AEeMOHM30BaAHHOW BOAbI MNKU BuANCTUNNATOP, Mnu NpMBop ANS NEPEroHKU
OUCTUNIIMPOBAHHOW BOAbI (KBAPLIEBbIN UMW CTEKNAHHBIN).

CrakaHnbl B-1-50(100, 250, 500, 1000) TC no FOCT 25336.

Kon6bl koHn4yeckme KH-2-100(250, 500, 1000) TC no MOCT 25336.

SnekrponnuTka G6biToBas no FTOCT 14919.

BopoHku naGopatopHbie no FOCT 25336.

Yawukn ksapuesble BMECTMMOCTLIO 50, 100, 250 cm® no FOCT 19908.

Turnu cbapdoposbie NeNe 2—4 no FOCT 9147.

Kon6bl Kbenbgans 1(2)-100(250)-29/32 TXC no FOCT 25336.

®uUnbTpbl 06€330/EHHBIE KCUHAS NEHTay.

Mpubop (cuctema) Ansa MuHepanusauyuu noj AasreHWeM, o6ecneynBarolmii noaaepxaHme AaBneHus
8 aTm.

Meyb MydbenbHas unu anekTponeys ConpoTuBeHus, obecneynsatoLlas NoaaepxaHue TeMmneparypbl
o1 150 °C go 600 °C ¢ norpeLHocTbio + 25 °C.

AproH razoo6pasHeiii no FOCT 10157, BbICLUMI COPT UMK OC. Y.

[NpucTaBka pTYTHO-rMAPUAHAA, COCTOSILLAA U3 peakUMOHHOro cocyaa (6apboTepa), HaTe-
KaTens aproHa v ycTpowcTea AN BBOAA pacTBOPOB B peakUUOHHbLIN cocya.

EMKOCTH CTEKNSHHbIE BMECTUMOCTbIO 1000 cM”.

EMKOCTU U3 NONMaTUNEHa, nonunponuneHa unu droponnacra BMecTuMocTbio 25, 50, 250, 1000 oM’ ¢
NMOTHO 3@BUHYMBAKOLLMMUCS KPbILLKAMMU.

Kon6bl kpyrnogoHHbie KIMy-2-1-500-29/32 TC no FOCT 25336.

XonoaunsHUK BOASHOM 06paTHbiin XLL-1-400-29/32 no MOCT 25336.

5.3 PeakTuBbl

Boaa guctunnuposaHHas no MOCT 6709.

Boaa 6uanctunnmpoBaHHas Unv 4eMoHU30BaHHasl.

Kucnota asotHass no FOCT 11125, oc. u.

Kucnota consiHast no FOCT 14261, oc. u.

Kucnota cepHas no FOCT 4204, x. u.

Bogopogaa nepekuce, pacteop maccoson gonen 30 %, oc. u.

PacTtBoOp HUTpaTa nannagus MaccoBomn KoHUeHTpauum 10 F/JJ,M

Pactsop HUTpaTa MarHMa MaccoBow KoHUeHTpauuu 10 r/am®.

PactBop amMoHus cpoccpopHon(mcnoro 0JlHO3aMeLLeHHOro (aanee aurnapococdat aMMOHKUSA) Macco-
BOW KOHUEHTpauuu 100 r/,qM

3
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Kanuin asyxpomoBokucrblv (ganee duxpomar kanus) no FOCT 4220, x. u.
KucnoTa cepHas no FTOCT 14262, oc. u.

Xnopug onosa (Il) 2-x BOAHbLIN ¢ MaccoBoit gonei He meHee 99,1 %, u. 4. a.
Kucnota rekcaxnopnnatuHoBas ¢ MacCoBOM AONeN NnaTuHbl He MeHee 37,5 %, 4

6 OT60op npod

Otéop npo6 - no TOCT P WCO 6497, TOCT P WCO 24333, TOCT 13586.3,
rOCT 13979.0, FOCT 17681, NOCT 24596.1, TOCT 27668, FOCT 28178.

7 NMoaroTtoBKa K NPOBeASHUIO UCTIbITAHUI

7.1 NogrotoBka Npo6 AnA UcnbiTaHUsA

Moarotoska npo6 ansa ucnbitaHua — no FOCT P 51419 co cnegyowmm aononHeHnem. U3
noAroToBrEeHHON nabopaTopHoii Npobbl BbIAENAOT Npoby aAns UCnbITaHU Maccon He meHee 100 r.
MamenbyaloT ee B nabopaTopHON MeneBHULE A0 Mpoxoda Yepes CUTO C oTBepcTusiMu AvameTpoM 1,0 MM u
otoupatot ot 0,1 40 2,0 r aHanuaupyemoi npobbl B 3aBUCUMOCTH OT BbiBpaHHOro crocoba MuHepanusauum
npo6.

Mpw nogrotoeke Npo6 Npy onpeaeneHn CoaepaHusa Xxpoma cregyet ucnonb3oBartb 06opyaoBaHue, Uc-
KrovatoLLee 3arpsasHeHne npodbl XPOMOM, TAKOE Kak TUTAHOBbIE UIM KEPaMUYECKWNE HOXMW, araToBYIO CTYNKY Unu
LLAPOBYIO MEMbHULLY.

KoHcepBMpPOBaHHbIE U BriaXHbIE KOPMa rOMOreHM3NpPYIoT, Ana Yero nabopaTopHyo npoby nponyckaiT
yepes MACOPYOKY C AMaMeTpoOM OTBEPCTUIA B NMACTUHKE 4,0 MM, TLIATENLHO NEePEMELLIMBAIOT, Bbl-
aensaT npoby ansa ueneitaHuit maccoin He MmeHee 100 r n otbupatoT ot 0,1 Ao 2,0 r aHanMaupyemoii npoGbl
B 3aBUCUMOCTU OT BbIGPaHHOro cnocoba MuHepanuaaumm npoo.

7.2 NMogroToBKa nadopaTopHou nocyabl

Mpu npoBeaeHMN NcnbiTaHWn HEOBXOAMMO TLLATENBHO COOMAAaThL YUCTOTY NabopaTopHON NOCYAbI.

ITaGopaTopHyl0 nocyay MOKT ropsidieii BOAONPOBOAHON BOAOW, 3aT€M ropsiuMM pacTBOPOM A30THOM
KMCNOTbI B COOTHOLIEHMM 1:1 no o6bemy. [Janee npoMbIBalOT NOCyay BOAONPOBOAHON BOAOW (HE MeHee 5
pas) 1 OnonackuBalT GMANCTUNNMPOBAHHOW BOAOK (2—3 pas3a).

He ponyckaeTtca ncnonb3oBaHue Ans NOAroTOBKM NOCYAbl CMECEN, coaepKallmx coeiMHEHUS Xpoma.

7.3 MpuroToBneHue pacTBOPOB AJNIA UCNbITAHUN

7.3.1 Bce pacTBOpbl, YKasaHHble B 7.3, rOTOBAT C UCMOMNb30BaHUEM BUANCTUNNUPOBAHHOW (AEUOHU-
30BaHHON) BOAbI.

[MpoBepky KayecTsa BOAbI NPOBOASAT B COOTBETCTBUM C 7.5.1.3.

7.3.2 NpuroTtoBrneHue pacreopa a30THOVI KMCNOTbl 06 beMHON noneu 0,3%

B mepHyto konody BMeCTl/IMOCTbIO 1000 oM’ nomeLyaior 300—400 oM’ BO/bl, OCTOPOXXHO, NpU
nepeMeLLMBaHNM NPUNMBAIOT 3 CM° KOHLIEHTPUPOBAHHOW a30THOI KMCIOTbI, OBOAST 06BHEM [0 METKU BO-
,ElOl/I n nepemMeLunBatoT.

[NpoBepKy kayecTBa pacTBopa a3oTHON KUCMOTbl NPOBOAAT B COOTBETCTBUU € 7.5.1.3. [Npun noasneHum
3arpsasHeHui onpeaensemMbiMy SrieMeHTamMu pacTBOp roOTOBAT 3aHOBO.

PacTtBop XpaHAT B €MKOCTW U3 NONUaTuneHa, nonunponuneHa unu dgroponnacra ¢ nnoTHO 3aBUHYM-
BAIOLLIECSA KPbILLKON NMPU KOMHATHOM TeMnepatype. Cpok XpaHeHus1 pacTBoOpa HE OrpaHUyeH.

7.3.3 NMpuroTtoBneHue pacTeopa commou KUCIOTbI oﬁbeMHou aonen 25 %

B mepHyio konby BMECTUMOCTbIO 1000 om® nomewyaior 750 oM’ BOAbI (CM. 7.1), OCTOPOXHO,
NpY NepeMeLLMBAHUN NPUANBAIOT 250 CM° KOHLIEHTPUPOBAHHOM COMSIHOIM KUCTIOThI U NEPEMELLMBAIOT.

MpoBepKy kayecTBa pacTBOpa COMSHON KUCMNOTbI NPOBOASAT B COOTBETCTBMM € 7.5.1.3. INpu nossneHuu
3arp9|3HeH|/||7| onpeaensieMbiMn drieMeHTaMn pacTteop TOTOBAT 3aHOBO.

PacTBop XpaHAT B €MKOCTM M3 MONUITUIEHa, nonunponurneHa unu roponnacra ¢ NNOTHO 3aBUHYK-
BAIOLLENCA KPBLILUKOW NPy KOMHATHOW TemnepaTtype. Cpok XpaHeHUsi pacTBOpA HE OrPaHUYeH.

7.3.4 I'Iguro-roaneuue pacTBopa HUTpaTo-nannagueBoro moaudukaTropa MaccoBon KOHUEHTpa-
uuu 0,5 r/igm

B mepHyto Kon6y BMECTUMOCTbIO 25 cM> nomewator 1,25 oM’ pacTBopa HMUTpaTa nannaaus MaccoBow
KOHueHTpauuu 10 r/aM° ¥ AOBOASAT 06BEM BOAOI 10 METKM.

CpOK XpaHeHus1 pacTBopa B €MKOCTU M3 NOMUITUNEHa, nonunponuneHa unu groponnacra ¢ NAOTHO
3aBMHYMBAIOLLENCS KPbILLKOW B TEMHOM MECTE Npu KOMHaTHOM Temnepatype — He 6onee 6 mec.

7.3.5 NpuroToBneHune pacTeopa cMmewaHHoro ¢ocdarTHo-MarHueBoro moaudukaropa
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B mMepHyto Konby BMECTUMOCTLIO 25 CM I'IOMGLLlaIOT 1,25cm® pacTteopa aurngpodpocdara
aMMOHUSI MaCCOBOM KOHueHTpau,mm 100 r/gm® u 1,25 cm® pacTtBopa HuTpaTa MarHus mMaccoBOW
KOHUeHTpauumn 10 r/aM°, A0BOAAT 06bEM BOAOM 40 METKM.

CpoK xpaHeHus pacTBopa B €MKOCTU U3 MONMUITMIEHa, nonunponuneHa unu droponnacra ¢ NAOTHO
3aBUHYMBAIOLLIENCS KPLILLKOW B TEMHOM MeCTEe Npu KOMHaTHOM TeMnepaType — He 6onee 6 mec.

7.3.6 NMpurotoBneHune pacTeopa CMeLWaHHOro nasnnagueBo-MarHueBoro moaudguka-
TOpa

B mepHyto Kon6y BMeCTMMOCTbIO 25 o’ nomewyatot 1,25 oM’ pacTtBopa HuTpara nannaumn MaccoBoOW
KOHUeHTpauuu 10 riam® n 1,25 cm® pacTtBopa HuTpaTa MarHusi MaccoBOWn KOHUeHTpauun 10 r/am’, nosoasT
00beM BOAOW 10 METKU.

CpoK xpaHeHus pacTBopa B €MKOCTU W3 MOMMITUMEHA, NONUNPONUIeHa unu gToponnacra ¢ nnoTHo
3aBUHYMBAIOLLENCA KPLILLKOMN B TEMHOM MECTE MpU KOMHATHON TeMnepaTtype — He 6onee 6 mec.

7.3.7 NpurotoBneHue pacTBoOpa a3oTHOMN KUCIOTbl B COOTHOWEHUU 1:1 no 06 beMy

B eMKOCTb BMECTUMOCTbIO 250 cM° nomeluaiot 100 cm® Bobl U Npu nepemeLLMBaHmn nNpu-
nmBator 100 cm® KOHLIEHTPUPOBAHHOW a30THOW KUCMOTHI.

PacTtBop XxpaHAT B €MKOCTW U3 NOMAM3TUNEHa, nonunponuneHa unu gtoponnacra ¢ nNrnoTHO 3aBUHYM-
BalOLLENCA KPbILLUKOW NPU KOMHATHOM TemMnepatype. CpoK XpaHeHWs pacTBOpa He OrpaHuYeH.

7.3.8 MpurotoBrneHne pabouyux pacTBOPOB onpeaeriieMbiX 35IEMEHTOB MacCcoBOW
KOHUeHTpauuu 100 Mr/1:|M3

B MepHyto konby BmecTuMocTbio 50 oM’ nomeLlarT 5 om® 'CO cocrasa pacTBopa COOTBETCTBYIOLLETO
MOHAa, 4OBOAST 00beM 10 METKM PacTBOPOM a30THOW KMCNoTbl 06bemHoin gonen 0,3 % no 7.3.2 u nepeme-
LUMBAIOT.

Mpu npuroToBneHnn paboyero pactsopa 0noBa UCMONbL3YIOT PacTBOP COMSAHOMN KUCNOThI
obbemHou gonen 25 % no 7.3.3.

CpoK XpaHeHus pacTBOPOB B EMKOCTAX M3 MONUITUMEHA, NONUNPonNuneHa unm htoponsacra ¢ NnoTHO
3aBUHYMBAIOLLENCA KPLILLKON NP KOMHATHON TemnepaTtype — He 6onee 3 mec.

Mpw MedaHne- Mpu HanuyYMn cTaHAapTHLIX 06pa3LoB cocTaBa pacTBopa 3N1EMEHTOB MacCoBOW KOHLEHTpa-
uuu 0,1 Mr/cM® daHHbIil pacTBOp He roToBAT.

7.3.9 MNpurotoBneHune rpagynpoBOYHbIX PACTBOPOB

pagynmpoBOYHbIE pacTBOPbLI XpOMa, KaAMUS, CBUHLA, MblLbsika U ONOBa, rOTOBAT B COOTBETCTBUM C
npunoxeHnem A. PekoMeHAyeMble 3HAaYEHUS MaCcCOBOW KOHUEHTpaLuu rpagyvpoBOYHbIX PACTBOPOB MPu-
BeAEHbl B Tabnuue 1.

Tabnunua1l—PekoMeHAyEMblE 3HAYEHMSA MACCOBOW KOHLIEHTPALMK rpagyMpoBOYHbIX PAaCTBOPOB

MaccoBasi KOHLEHTpaLus rpafyypoBOYHOrO pacTeopa, MK/AM®
OnemeHT
Cd 1
Cr 5
As, Pb 10
Sn 20

7.3.10 MpuroToBneHune pacTBOPOB ANA onpeaesrieHuA PTyTu

7.3.10.1 MNpurotoBneHue pacreopa buxpomara Kanus MaccoBoi Aonm 4 %

BaselwumBatot Guxpomara kanus maccow (4,0 £ 0,1) r pacteopstoT B 96 cM°® BoAbl.

CpoK XpaHeHus pacTBopa B €MKOCTW U3 TEMHOTO CTeKna C NpUTepTOol NPOOKON MpU KOMHATHON TEM-
neparype — He 6onee 3 mec.

7.3.10.2 NpurotoBneHue pacreopa paszbaeneHus

B TepMOCTOViKyIO MEPHYIO KONBY BMECTUMOCTbIO 1000 oM’ nomeLlatot 500-600 cM> BOAbI U
OCTOPOXHO MPUMMBAIOT, TLLATENbHO NepeMeLLnBas, 50 cM° KOHLEHTPUPOBAHHOI a30THOWM KUCHOThI. 3aTeM
nobGasnsior 5 oM’ pacTtBopa buxpomara kanusi MmaccoBomn gonen 4 % no 7.3.10.1 n poBoaar obvem Guau-
CTUNNUPOBAHHON (4EMOHU30BAHHON) BOAOW 40 METKM.

CpOK XpaHeHus pacTBopa B €MKOCTWM U3 TEMHOTO CTekna C NpUTepPTONn NPOOKOK Npu KOMHATHON TeM-
nepatype — He bonee 3 mec.

MpoBepka YncTOThl pacTBopa pasbasneHus — no 7.5.2.2.

7.3.10.3 MNpurotoBneHue pacTeopa cepHom KMcnotel o6bemHon gonen 30 %
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B TepmocTolikyio konby BMecTumocTbio 250 om® nomewyaiot 140 oM’ GuancTuNNMPoOBaHHOM (,quOHM-
30BaHHON) BOAbLI U OCTOPOXHO, NPU NEpPEMELUMBAHUMN U BHeLLIHeM oxnaxgaeHnuu, nodasnsaioT 60 oM’ KOHLIEH-
TPUPOBAHHOW CEPHON KUCNOTHI MIOTHOCTLIO p=1,83 r/cm®. CpoK XpaHeHWs pacTBopa He OrpaHuYeH.

7. 3 10.4 MNpuroToBneHUe BOCCTAHOBUTENBLHOIO pacTteopa xnopuaa onosa (ll) MaccoBoi KOHUEHTpaLUun
100 r/,qM

B TepmocTolikyto konby BmecTumocTbio 250 om® nomeryatotr 100 om® pacTBopa CEepHON Ku-
cnoTbl 06bemMHol aonei 30 % no 7.3.10.3 u BHOCAT (20,0 + 0,1) r xnopuaa onosa. HarpesaioT
Ha ANEeKTPUYECKON NNUTKE A0 paCTBopeHuﬂ Xriopuza onosa u 4oBoaAT 06beM GUANCTUNNMPOBAHHON (Aeun-
OHM30BaHHOM) BOAOK Ao 200 oM MeTkM.

CpoK XpaHeHua pacTBopa B XONOAMMbHUKE Npu Temneparype 4 °C — 6 °C —
Hea.

7.3.10.5 MNpuroToBneHue pacrsopa rekcaxnopniaTuHOBOW KUCIIOTbI

B3BeLUMBAIOT rekcaxnopriaTMHOBOM kKucnoTbl Maccol (1,00 £ 0,01) ru pacreopsiot 8 100 oM’ BobI.

CpOK XpaHeHUsl pacTBOpa B CTEKIMAHHON EMKOCTU C MPUTEPTON NPOOKON B TEMHOM MECTE Npu KOMHaT-
HoM Temnepartype — He 6onee 12 mec.

7.3.10.6 MNpuroToBNeHue pacTBOpPOB PTYTH

7.3.10.6a) MpurotoBneHue paboyero pacteopa pTyTM MacCOBON KOHLIEHT 3pame 10 mr/am®

B MepHyio konby BMBCTVIMOCTbIO 200 om® nomeLuaiot npumepHo 30 cMm” pacreopa pas6aBneHMﬂ no
7.3.10.2, 3aTem BHOCST 2,0 cM° [CO cocTapa pacTBOpa MOHOB PTYTU MACCOBOW KOHLEHTpauuu 1 r/am®, 06b-
€M A0BOAAT A0 METKM paCTBOPOM pa3baBneHust U TWATenbLHO NepemMeLImMBaioT.

Cpok xpaHeva pacTBOpa B XONOAWUMBbHUKE B CTEKNAHHOW KONMOe C NPUTEPTON KPbLILIKOW nNpu
Temneparype 4 °C — 6 °C — He Gonee 6 mec.

7.3.10.60) MpurotoBneHne NPOMEKYTOUHOTO paCTBopa pTYyTH Maccosou KOHUeHTpauuu 100 mKr/am®

B wmepHyto konby BMeCTVIMOCTblO 100 om® nomewiaor 1,0 oM’ pactBopa pTyTM MaccoBoW
KOHUeHTpauuu 10 Mr/AM°, MpUroToBneHHoro no 7.3.10.6a), 06bem [J0BOAAT A0 METKM pPacTBOPOM
pas6asneHus no 7.3.10.2 u TwaTensHO NepeMeLLnBaloT.

Cpok XpaHeHua pacTBOpa B XONMOAWNBLHUKE B CTEKINSHHOW konbe C MpuUTepTor KPbILLKOW Npu
Temnepartype 4°C —6 °C — ne 6onee 3 Mec.

7.3.10.68) MNpurotosneHue rpagynpoBOYHbIX PaCTBOPOB PTYTU

MpagynpoBOYHbIE PacTBOPSI pTyTl/I rOTOBAT NyTeMm pa3baBneHus NPOMEXYTOYHOrO pacTBopa PryTH
MaccoBOW KOHUeHTpauun 100 MKr/am° pacTBopom pasbasnenusa no 7.3.10.2.

CpOK XpaHeHusi pacTBOpa B XONOAWUNbHUKE B CTEKNSAHHOW KONbGe ¢ NpUTEepTON KPbILIKOW NpU Temnepa-
Type 4 °C =6 °C - He Gonee 10 gHewn cyT.

MpumMep NpUroTOBNEHMS rPagyMpOBOYHLIX PACTBOPOB PTYTU B MEPHBLIX konbax BmecTumoctbio 100
cm°® npuBeaeH B Tabnuue 2.

He Bonee 2

Tabnwuua 2-TpuUroToBNEHUE rpagynpoBOYHbLIX PACTBOPOB PTYTH

O603Ha4eHune pacTeopa MaccoBas KoHUeHTpauua O6bemM NPOMEXYTOHHOrO
rpafyvpoBOYHOro pacTsopa, | pacTBopa, BHOCUMBIA B Mep-
MKr/aM Hyt0 KOnoy, oM’
FpaaynpoBoYHbIf pacTeop Ne 1 2,0 2,0
pagympoBOYHbI pacTBop Ne 2 1,0 1,0
MpagympoBouHbIN pacTeop Ne 3 0,5 0,5

7.4 MoaroToBKa CNeKTpoMeTpa K padéoTte
MpW NOATroTOBKE U NPOBEAEHUN UCNBITAHUI AOIDKHBI ObITE COONIOAEHBI CReayioLUMe YCOBUS:

- TemnepaTypa OKpyXatowen Cpeabl ............... ..... oTr 15°C go 25°C;

- OTHOCUTENbHAsA BNAXHOCTb BO3Ayxa, He Gonee......... 80 %;

- aTMOCCEPHOE AABIEHUE .......cevvvneenerernnnannnnne. oT 84,0 kMa po 106,7 kMa;
- HanpsbKeHue NUTaloLen ceTun ...(220 £ 20) B;

- 4acTOTa MEPEMEHHOTO TOKA ....ccccvvveerrrreeeiineeiaeeeenes 60+1)lu.

MoaroToBKy CMEKTPOMETPA K NPOBEAEHUID UCMLITAHUN OCYLIECTBAAIOT B COOTBETCTBUU C PYKOBO-
ACTBOM MO 3KCMyaTauuu.

7.5 NpapympoBKa cnekTtpoMeTpa

7.5.1 NpapgyvpoBKa cneKTpoMeTpa Npu onpeaeneHum KaamMua, CBMHLA, MbillibsKa, XpOMa 1 onoea

7.5.1.1 YcraHoBka napamMeTpoB aromMmu3auum

YcraHaBnuBaloT napameTpbl NPOBEAEHUA aTOMU3aLMK INEMEHTOB (TemnepaTypbl CTaguii CyLKW, Nu-
ponu3a, aToMMU3aLMK M OTXKMUIA, a TalKke ANUTENbBHOCTU 3TUX CTaAMIn U PAcX0Aa aproHa Ha Ka)Kaon U3 HUX) B
COOTBETCTBUM C PEKOMEHAALMAMMN U3FTOTOBUTENS CNEKTPOMETPA B 3aBUCUMOCTU OT NPUMEHAEMbIX Moaudu-

6
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kaTtopoB (cMm. 7.5.1.4). Paboune AnNWHbI BOMIH U pEKOMEHAyeMble TeMnepaTypHble YCNOBUA MPOBeAEHUA
aroMu3auumn NpUBeAEHbI B NpunoxeHuu b.

7.5.1.2 NpoBeaeHne omxuUra KioBeTbl

Mepea Ha4yanoM mM3MepeHuin rpagynpoBOYHbLIX PACTBOPOB W/MMM NOATOTOBMEHHbLIX NPO6 NPOBOAAT OT-
XKUT MyCTON rpachuTOBON KIOBETHI ANA yAaneHus U3 Hee npumeceil onpeaensemoro anementa. C aTon Ue-
b0 NPOBOAAT NOCMeAoBaTeNbHbE aTOMM3auuU B YCMOBUSX, YCTAHOBMEHHbIX NO 7.5.1.1, pobusasce npu
9TOM YPOBHA BbIXOAHOIO0 CUrHamna cnekrpomeTrpa, He npesbillalowero ypoBeHb, yCTaHOBneHHbIﬁ U3rotoBu-
Tenem CnekTpomeTpa.

7.5.1.3 KoHTponb kayectsa OMaUCTMNAMPOBAHHOW (AEMOHU3OBAHHON) BOALI, PACTBOPOB a30THOW W
COMSIHOW KMCnoT

Mepea HavanoMm paboTbl NPOBEPSIOT KA4YECTBO OMAUCTUNNMPOBAHHON (AE€UOHU30BAHHOW) BOAbLI, pac-
TBOpa a30THOM KNCNOTbl 00bemHou aonu 0,3 % (cm. 7.3.2), pacTBopa CONAHON KUCNOTbl 00beMHOW aonu 25
% (cM. 7.3.3). [lns aTOro mocnegoBaTenbHO A03UPYIOT B rPadUTOBYIO KIOBETY OAMHAKOBLIE 0OBLEMbI BOAbI
UnM pacTteopa a30THON KUCNOThI MO 7.3.2, unNKU CONSHON kMcnoTel No 7.3.3, pazGaesneHHon BuaucTunnumpo-
BaHHOW (OE€MOHM30BaHHOW) BOAON U3 pacyeTa 2 cm® Ha 100 om® Boabl, n rpagympoBOYHOIO pacTsopa onpe-
aensemoro anemeHTa no tabnuue 1 (Hanpumep, 20 MM3) M U3MEepAIOT BLIXOAHOW CUrHaN CNEKTPOMEeTpa B
KaxkaoMm crnyyae.

KauecTBO BOAbI UNKU pacTBOPa a30THOW KMCNOTLI, UM PacTBOPA CONSHON KUCNOTbI NPU3HAIOT yAOBNe-
TBOPUTENbHbLIM, €CMW OTHOLUEHWE BbIXOAHLIX CUrHANOB CMEKTPOMETPa ANSA BOALI UMM pacTBOpa a3OTHOW
KUCNOTbI, NN pacTBOpa CONAHON KUCNOTLI U FPagyupoBOYHOrNO pactesopa He npesbiwaeT 0,05.

7.5.1.4 N'amepeHune rpaaynpoBOUHbIX PacTBOPOB

B rpacutoByto KloBETy atomusaTtopa, NOAroToBNeHHy no 7.5.1.2, nocneaosarenbHO BBOAAT nune-
TOYHbIM J403aTOPOM WU MPU NOMOLLM aBTOCEMNIEPA anuKBOTY rPagyupoBOYHOrO pacTBopa dneMeHTa, npu-
rOTOBEHHOr0 B COOTBETCTBUM C 7.3.9, M U3MEPSAIOT BbIXOAHOW CUTHAN CNeKTpoMeTpa.

Mcnonb3yloT He MeHee Tpex 3Ha4YeHui 06bLEeMOB rpagyMpoBOYHONO pacTeopa B AuanasoHe ot 5 o 40
MM® UK B inanasoHe, PEeKOMEH0BAHHOM U3rOTOBUTENEM CNEKTPOMETPA, U Kbl BbIBPaHHbI 06beM A0-
3UpYIOT OT TPEX A0 NATKM pas.

3aTem paccyuTLIBaOT cpeaHeapudMeTU4ecKkoe 3HaueHne pe3ynbTaToB BbIXOAHOMO cUrHana ans Bcex
BBOAOB arMKBOTbI ONPEAENeHHOro 06bema n NPOBEPAIOT NPUEMIIEMOCTb MOJYYEHHbIX 3HAYEHUI, UCTONb3YSA
KpUTEpUU, YCTAHOBMNEHHBLIE U3rOTOBUTENEM CnekTpomeTpa. MNpu HeoGX0AMMOCTU BLISBASIOT U YCTPaHSIOT
MPUYMHbI HEY0BMNETBOPUTENbHLIX PE3YNbTaTOB U NOBTOPAIOT BBOA rPaayMpoOBOYHOIO pacTeopa.

B kauecTBe BLIXOAHOrO CUrHama CnekrpomMeTpa AnA HyNneBoOW TOYkM (Macca COOTBETCTBYIOLLErO 3re-
MEHTa paBHa Hyno) 6epyT cpeaHeapudMETUYECKOE 3HAYEHNE HE MEeHee Tpex NocneaoBaTenbHbIX pe3ynb-
TaToB, MONYYEHHbIX NPU OTKUre rpachuToBON KIOBETHI (CM. 7.5.1.2) Npu ycnosuu, YTO Kakaoe 3Ha4YeHue He
NpPeBbILLAET YCTAHOBMEHHbIN ANSl HETO YPOBEHb.

Mpu npoBeAeHWM rpagympoBKM CMIEKTPOMETPA, a Takke Npu U3MepeHuU NOAroTOBSIEHHbIX NPob Ans
BCEX 3NIEMEHTOB, KPOME XpOMa, PEKOMEeHAYeTca Ucnonb3oBaHue mogudukatopos no 7.3.4-7.3.6 B COOT-
BeTCTBMU C Tabnuuen 3. B atom cnyvyae moaudukatop 406aBnaioT Npu U3MEPEHUN KaK BCEX rpaayupoBoY-
HbIX PACTBOPOB, TaK U NOATOTOBMEHHLIX XONOCTLIX U paGounx npoo.

MoaudumkaTop BBOAAT OAHUM U3 ABYX CreAyoLmX cnocoboB:

- OAMH 1 TOT e 06beM moaudukaTopa AO3MPYIOT HENOCPEACTBEHHO B rPachuTOBYIO KIOBETY CEKTPO-
MeTpa A0 A03MPOBaHMA rPagyupoOBOYHOIO pacTBopa Unn Npodbl TakuM 06pasom, YToObl CyMMapHbI 00bEM
He npesbiwan 50 Mm> (cnocob BBOAa 1 no Tabnuue 1);

- OAMH W TOT >xe 00beM moaudmKaTopa BHOCAT BO BCE rPaayMpoOBOYHbIE PACTBOPLI U PAaCTBOPLI NPOG K
nonyyeHHble pacTBOpbI ¢ Ao6aBKoW MoaudukaTopa BBOAAT B rpachutosyio KioBeTy (cnocob Beoaa 2 no tab-
nuue 3). 3TOT cnocosb NpUMEHSETCS TONbKO ANg HUTpaTa nannaaus.

Tabnwuuya3 - PekomeHgyemble MOAUPUKATOPbI M CNOCOOLI X NPUMEHEHUA

Ucnonb3syemelid O6bem BBOAR,
OnemeHT MOAMbUKATOp MM Cnocob BBoga

Cd PA(NO3),, 10 7.3.4 10 1

As 20 2
Mg(NO3),+NH4H,PO4,

Pb no 7.3.5 10 1
Pd(NO3),+Mg(NO3),,

Sn no 7.3.6 10 1

7.5.1.5 YcTraHoBneHue rpagyMpoBOYHON XapaKTepUCTUKK
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pagympoBovHas xapakrepuctuka npeacrasnseTr coboil 3aBUCUMOCTb cpeaHeapudMeTUYecKnX 3Ha-
YeHun BbIXOAHOIO curHana cnekTrpomeTpa
(cM. 7.5.1.4) ot Maccol aneMeHTa, BBEAEHHON B rpacdhUTOBYIO KIOBETY.

Maccy anemeHTa, BBEAEHHYIO B rpachuToByIO KIOBETY, M, nir, BLIMUCAAIOT o hopmyne

M=cC-v, Q)

rne  C - mMaccoBasi KOHLEHTPALMA rPafyMpPOBOYHOTO PacTBOpa, MKI/AM®;
V — 06bem rpagyMpoBOYHOrO pacTeopa, BBEAEHHbIN B KIOBETY, MM™.

7.5.1.6 MNocTpoeHne rpagyMpoBOYHON XapakTepUCTUKK

Mcnonb3ya nporpamMmHoe ofecneveHne K CNEKTPOMETPY, YCTAHaBNMBAIOT rpasyMpOBOYHYIO XapakTe-
PUCTUKY M NpOBEPAIOT ee npuemnemMocTtb. MNpu Heob6XxoaAMMOCTH MPOBOAAT 3KCNEPUMEHTANBLHYIO NPOBEPKY
NpUEMIEMOCTH rPaayUPOBOYHON XapaKTEPUCTMKN NO NPOLIEAYPE KOHTPONS ee cTabunbHocTH (CM. 7.5.1.7).

7.5.1.7 KOHTpOnb CTabunbHOCTU rPagympoOBO4HON XapaKTepPUCTUKN

KoHTponb cTabunbHOCTM rpagyMpoBOYHON XapakTEPUCTUKU MPOBOAAT KaXAbli pa3 nepea Havyanom
paboTbl Ha cnekTpoMeTpe M nocne kaxabix 15-20 uamepeHwmii. Npu 3TOM BBOAATCA Te e MoandUKaTopbl,
4TO W NMPU FPaayMpPOBKe CMEKTPOMETPA.

B kauectBe 06pa3ua Ans KOHTPONSA UCMONbL3YIOT rPaAyMPOBOYHLIN PACTBOP ONpeaensaeMoro sneMeHTa
(Tabnuua 2). JonyckaeTcs MCNonb30BaHWE pacTBOPOB APYIMX KOHLIEHTpaLUui Npu YCNOBUK, YTO Macca ane-
MEHTa B 03MpyeMOM 0bbeMe COOTBETCTBYET AUana3oHy rpagyMpoBOYHON XapaKTEPUCTUKN.

Hosupyiot o6pasel, ANS KOHTPONA He MeHee Tpex pa3 (06beM A03bl BO BCEX CAyYasaX AOMKEH ObITb
MOCTOSIHHBIM W COCTaBNATH OT 10 40 40 MM°) B rpachMTOBYIO KIOBETY CNEKTPOMETpa, NPOBOAAT aTOMU3aLMI0
no 7.5.1.4. Mpu noMoLwmM NPOrpaMmMHOro obecneyeHns CneKTPoOMeTpa BbIYUCAAIOT MAcCy 3NeMeHTa B A03N-
pPOBaHHOM 0GbEME C UCMONb30BAHMEM FPAAYUPOBOYHON XapakTepucTuku no 7.5.1.5, a 3atem — maccosyio
KOHLIEHTpaUuIo aneMeHTa B o6pasue Ans KOHTPONS Ans KaXaoro BBoAa, UX cpegHeapudmMeTudeckoe 3Ha-
YeHue, a TaKkKe NPOBEPSIOT NPUEMIIEMOCTb MOJYYEHHbLIX PE3YNbLTAaTOB, UCNONBL3YA KpuTepuu, cchopmynupo-
BaHHbIE U3rOTOBUTENEM CNEKTPOMETpA.

MpagymMpoBoYHaAn xapaKkTepucTuka NpuU3HaAeTCA CTabUIMbHOW, ecnu OTKNOHEHWE HAaWAEHHOro cpepaHe-
apnhMeTUYECKOro 3Ha4YeHNs MacCOBOI KOHLIEHTpALMKU SIEMEHTa OT 3HAaYeHUs B 06pas3ue ANA KOHTPONs He
oonee £ 12 %, T. €. BLINOJHAETCA YCNOBUE:

|€'C0 |

0

<0,12, @

rae C — cpeaHeapudmeTmyeckoe 3Ha4YeHne pesynbTaTtoB U3MepeHnini MaccoBon
KOHLEHTpauumn anemMeHTa B 06pasue Ans KoHTpons, MKr/am®;
Co — hakTu4eckoe 3Ha4YeHne MacCoBOI KOHLIEHTpaLuM aneMeHTa B oopasue
AN KOHTpOns, MKF/JJ,Ma.

B aTOM cnyyae rpagyupOBOYHAA XapakTepucTuka MOXET ObiTk UCNONb3OBaHa ANA NPOBEAEHUA Aanb-
HeMWwmnx uaMepeHuin npob. B NpoTMBHOM cnyyae HaxoAAT MPUYMHBI, NPUBEALUME K HAPYLLEHUIO CTabuibHO-
CTW rpagyMpOBOYHON xapakTepucTuku (owmbka B NpUroTOBNEHUW pacTBopa, UcyepnaH pecypc paborocno-
COBHOCTU rpachMTOBON KIOBETHI U T. 4.), YCTPAHAIOT UX U BHOBb MPOBOAAT rPagymMpoBKy CNEKTPOMETpA no
7.514.

PesynbTaThl, NOMyYEHHbIE NOCNE NPEALIAYLLENO KOHTPOSA CTaBUNbHOCTH, CYMTAIOT COMHUTENbHBIMY,
1 n3MepeHusi Npod, NpoBeAeHHbIe B 9TOT Nepuos, NOBTOPSIOT.

7.5.2 'pagympoOBKa cneKkTrpomMeTpa npu onpeaenieHum pTyTu

7.5.2.1 MnatuHnpoBaHue rpadMTOBOW KIOBETbI

MnatuHupoBaHune rpacpmuToBON KIOBETLI NPOBOAAT MPU NMOMOLLM pacTBOpa rekcaxnopnnaTuHOBOW Ku-
cnotbl (cM. 7.3.10.5) nyTem ero 4O3UpOBaHUA B KIOBETY U NPOBEAEHUS aTOMU3aLun B PEXUME, PEKOMEHAO-
BaHHOM M3roTOBUTENEM CnekTpoMeTpa. [Jo3nposaHme u aToMusauuio NPOBOAAT HE MEHEE NATK pas.

MnartnHmpoBaHne Heob6xoaMMO MOBTOPATL Nocne nposeaeHns 50-60 M3MepeHuid, a Takke nNpu OTpuU-
LaTenbHbIX pe3ynbTaTax KOHTPOnsi CTabunbHOCTH

rpagympoBOYHON XapakTepucTmku no 7.5.2.5.

7.5.2.2 KoHTponb YncTOThl pacTBopa pasbaBneHus

Mepea Hayanom paboTbl NMPOBEPSAIOT YMCTOTY pacTeopa pasbaeneHus, NpuroToBreHHoro no 7.3.10.2.
[lns 3TOr0 M3MEPSIOT BLIXOAHOW CUTHAM CEKTPOMEeTpa Mpu A03MpPOBaHWMM 5 oM’ pacTBopa pasbaBrneHusi u
rpaayvpoBoyYHoro pacrsopa Ne 1 (cm. Tabnumuy 2) cornacHo 7.5.2.3. 3HayeHne BbIXOAHOrO
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curHama cnexktTpomeTpa OT rpagyMpoBOYHOro pactsopa Ne 1 AoMmkHO NpeBbillaTh 3HAYEHUE BbIXOLHOIO CUrHa-
na ot pacreopa pasbasneHusi He meHee Yyem B 20 pas.

Ecnu 910 TpeboBaHMe He BLINMOTHSETCA, TO HAXOASAT U YCTPAHAOT NPUYMHBI 3arpsi3HEHUIA U 38HOBO rOTOBAT
pacteop pasbaBneHusi U rpagyMpoBOYHbIE PACTBOPSI.

7.5.2.3 N3amepeHue rpagynpoBOYHbIX PaCTBOPOB PTYTU

MoaroTasnuBatoT cnekTpoMeTp k paboTe C PTYTHO-TMAPUAHON NPUCTaBKOM M yCTaHaBNMBAIOT napa-
MEeTpbl MPOBEAEHMA WU3MEPEHUN (pacxo aproHa, TemnepaTypHble PeXuMbl U ANUTENbHOCTE OTAENbHbIX
cTaaui) B COOTBETCTBMU C PYKOBOACTBOM MO 9KCMyaTauuu.

B peakuynoHHbIN cocyn PTYTHO-TUAPUAHONW NpUCTaBKK BBOOAT [03aTtopom
3 oM> BOCCTAHOBUTEINLHOO pacteopa xnopuga onosa no 7.3.10.4 u ana yaaneHuss crnefoB PTyTH,
3arpAsHAIOLLEN BOCCTAHOBUTESNbHbIA pacTBOP, NPOAYBAaOT ero aproHom (pacxog 0,4-0,6 AM>/MUH, BPEMSA OT
10 oo 60 ¢ B 3aBUCMMOCTM OT YUCTOThI PEAKTMBOB). B peakuMoHHbIN cocya BBOAAT 403aTOPOM 5 om® pac-
TBOpa pasbaBneHnsa unu rpagympoBOYHOrO pacTBopa PTYTW, MPUrOTOBNEHHOro no 7.3.10.68) U npoBoAsT
U3MEepPEeHne BbIXOAHOro CurHana cnekTpoMeTpa B COOTBETCTBUM C PYKOBOACTBOM MO SKCNyaTaLuu.

Maccy pTyTu, COOTBETCTBYIOLLYIO BBOAY 5 om® rpagyMpoBOYHOrO pacTeopa, BhIMUCAAIOT N0 hopMyne
1.

M3mepeHus HaumHaloT ¢ pacTBopa pasbaBneHus, a 3aTeM nocneaoBaTenbHO BBOASAT rpagdyMpoOBOYHbIE
pacTBopbl B Nopsigke BO3pacTaHMsi MACCOBOM KOHLUEHTpauuu ptytu. PactBop pasbaBrneHus v Kaxabli rpa-
AYWPOBOYHbLIN PACTBOP U3MEPSAIOT OT TPEX A0 NATH pas.

3aTeM, ucnons3ysi NporpaMMHoe obecneyeHne K CNekTpOMETpY, pacCyMTbIBalOT cpegHeapudmMeTmye-
CKOe 3Ha4veHue BbIXOAHOro curHana Ans BCexX BBOAOB anMKBOTbLI OnpeaerieHHoro obbema u npoBepalT
NPUEMNEMOCTb MONYYEHHbLIX 3HAYEHUIA, UCNONbL3YSA KPUTEPUU, YCTAHOBIIEHHbLIE N3TOTOBUTENEM CNEKTPOMET-
pa. MNpu HeOBXO0ANUMOCTU BbIABNAIOT U YCTPAHAIOT NPUYNHBLI HEYAOBNETBOPUTENbHLIX PE3YyNbTATOB U NOBTO-
PSAIOT BBOA rpajympoBOYHOrO pacTeopa.

B kayecTBe BbIXOAHOrO CUrHana CrnekTpoMeTpa AN HYNeBOW TOYKM (Macca pTyTU paBHa Hynio) GepyT
cpegHeapudMeTUYECKOE 3HaUYeHWe He MeHee Tpex NocriefoBaTerNbHbIX 3HAYEHUI, NONyYeHHbIX AnA pac-
TBOpa pasbaBneHus (CMm. 7.5.2.2) npu yCrnoBuUu, YTO KKA0E 3HAYEHUE HE NPEBLILLAET YCTAHOBAEHHLIN ANA
Hero ypoBEHb.

7.5.2.4 NocTpoeHune rpaaynpoBOYHON XapakTepucTuku — no 7.5.1.6.

7.5.2.5 KoHTpOnb CTabunsHOCTM rpagympoBOYHON XapakTepucTuku — no 7.5.1.7.

8 NpoBeaeHue ncnbiTaHUn

8.1 MuHepanusauma aHanu3upyeMbix npoo

8.1.1 Munepanuzauusa aHanU3MpyeMbiX aHaNU3MpyeMblX Npod anA onpeaereHus CoaepXaHus
CBMHLA, KaiMUS, XPOMa U ONoBa

[na Bcex cnocob6oB MMHEpanu3auuu B cnyyae, eCfnm HeU3BeCTeH cocTaB nNpodbl, cneagyet Oparb aHa-
nuaupyemyio npoby MakcuManbHOW MacChl ANnst COOTBETCTBYIOLWEr0 cnocoba. B Tex cnyyasix, Koraa He yaa-
eTcst 40OUTLCA NONMHON MUHepanusauun nNpo6 cnocobom Cyxon MuHepanusauumu (Hanpumep, obpasyerca
HepacTBOPUMbIN B KUCNOTaxX OCTaTOK), UCNOMb3YIOT MOKPYIO MUHepanusauumio no 8.1.1.2 unu muHepanusa-
LMIO NpY NOBbILUEHHOM AaBrieHun no 8.1.1.3.

MpumMmedvaHue — Mpu onpeseneHnn copepxaHns onoBa WUCMOMb3yeTCsl TONbKO MOKpas MUHepanusaumus rno
8.1.1.2

8.1.1.1 Cyxasa MmuHepanusauus

Cnoco6 cyxoi MMHEpanu3auuyM NPUMEHSIIOT ANS BCEX BUAOB KOPMOB, KOMOUKOPMOB U KOMOUKOPMOBO-
ro ChbIpbsl.

B ¢apdopoBblIii UM KBapLEBbIA TUrenb (Yaliky) nomewatot ot 0,5 o 2,0 r aHanuampyemoi npoob,
B3BELLEHHOMN C NOrpeluHocTbio + 0,001 r, u npoBoaaT MuHepanusaumio no NOCT 26929 (pasaen 3). Mony-
YEHHYIO 30Ny PacTBOpPSIOT B 1 oM’ pactBopa asoTHOWM KMCAOTbI NO 7.3.7, ynapuBaioT A0 BRAXHbLIX CONEN u
KONMUYECTBEHHO NMEPEHOCAT B MEPHYIO KOnby BMecTuMOoCTbio 25—-100 oM’ pacTBOpPOM a30THOW KUCAOTbI NO
7.3.2. O6bem B konbe A0BOAAT A0 METKU TEM e pacTBOPOM KUCAOTbI U NEepEMELLMBAIOT.

8.1.1.2 Mokpasi MuHepanusauus

Ot 0,5 no 1,0 r aHanu3upyemoi nNpoObl, B3BELLEHHON C NOrPELLHOCTbIO + 0,001,
nomewatoT B konby Kbenbaans v npoBoaAT MMHepanu3aumio no FOCT 26929 (pasgen 4) unu
no npeanaraemomn Cxeme.

K ananuaupyemoit npobe, nomelueHHol B konby Keenbgans, nodaensior 10 oM’ KOHLIEHTPUPOBAHHOMN
a30THON KMCNOThLI U BbIIEPXKUBAIOT HE MeHee 15 MUH. 3aTeM NOCTENEeHHO HarpeBaloT konby, ynapusasa 06b-
em coaepXmMmoro konbbl o 3-5 cm’. Mocne 3Toro OCTOpPOXHO AoGasnsioT 15 oM’ nepekucu Bogopoaa nop-

9



rOCT P 55447-2013

ymsamu no 1 cM°® 1 cHoBa ynapusatot o 3-5 cM®. TONHOCTbIO MUHepanusoBaHHaa npoba gomkHa npeacras-
naTb coboii npo3payHyto 6ecUBETHYIO (qonyckaeTcs cnabas 6neaHo-xenTasi okpacka) XMAKOCTb, B KOTOPOM
OTCYTCTBYIOT HEPACTBOPMBLUMECS YaCTULLbI.

B cnyyae HenonHow MuHepanusaumm pekoMeHAyeTcss nMMbo yMeHbLUMTb Maccy aHanu3upyemon npo-
Obl, TGO yBENUUYNTL 0ObEM PEaKTUBOB, MCNOMb3YEMbIX ANS PA3NOXEHUS.

PacTtBop, nomny4eHHbIn Mo cnoco6y MOKPOI MUHepanu3auuu, KONMYeCTBEHHO NEPEHOCAT B MEPHYIO
konby BmecTumMocTbio 25-100 cM°, OMbIBasi CTEHKW KkonBbl Kbenbaans OnanCTUNNUPOBAHHON (OENOHU30-
BaHHoW) Bogou. Obbem B konbe uoso,um [10 METKM 9TOW e BOAOI 1 NepemMeLIMBaloT.

8.1.1.3 MuHepanusauus npu NOBbLILLEHHOM AaBneHun

MuHepanusaumsa npu noBbiLeHHOM gasneHun — no FOCT P 53150 (pasaen 6) co cneaylowmmm yTod-
HEHUAMK:

- ucnonb3ytot ot 0,5 go 1,0 r aHanusmpyemon npo6el, ot 10 go 15 om® KOHLEHTPUPOBAHHON a30THOMN
KUCMOTbI UNW B COOTBETCTBMM C PYKOBOACTBOM MO 3KCMnyaTaumm npubopa (CUCTEMbI) AN MUHEepanu3auuu
npu NOBbILEHHOM AaBNEHUH;

- MOMYYEHHbIN MUHEpPanu3aT KONMYECTBEHHO NEPEHOCAT B MEPHYIO konby BMECTUMOCTbIO 25-50 om®,
OMbIBasi CTEHKM COCyAa, B KOTOPOM NPOBOAMNACHE MUHEepanusaumsa npoObl, GUANCTUNNUPOBAHHO (neuouu-
30BaHHON) Bogon. O6kem B Konbe JOBOASAT 40 METKW 3TON XK€ BOAON U NepeMeLUMBAIOT.

8.1.2 MuHepanusauma aHanusmpyembix Npo6 anA onpeaeneHusa coaepXaHus pTyTu U MbllbAKa

Mpu onpeneneHun cogepxaHus PTYTU NPUMEHSIOT MOKPYIO MUHEpanu3auuio 1 MMHepanusauuio npu
NOBbILLEHHOM AABMIEHUKU, a MPU ONPEAESIEHMN MbILULAKA UCNOMb3YIOT TONbKO MOKPYIO MUHepanu3auuio no
8.1.21.

8.1.2.1 Mokpasi MMHepanusauus

Ot 0,1 no 2,0 r aHanu3upyemMoii nNpobbl, B3BELLEHHYIO c norpeLHocTbLo + 0,0001 r, nomMeLwwaloT B Kpyr-
NOAOHHYK TEPMOCTOMKYIO KOnBy co wnudom, BHOcAT 10 oM’ KOHLIEHTPUPOBAHHOMN a30THOI/I KMCNoThbl (ecnu
KMCIIOTA MHTEHCUBHO BMUTLIBAETCS NPOGOW, pekoMeHayeTCs Taloke 106aBuTh oT 1 10 5 cM® GuaucTunnmMpo-
BaHHON (4eMOHM30BaHHOM) BOAbI) U OCTaBnAoT Ha 10—20 MUH.

3akpbiBaloT KONBy 0OpaTHbLIM XONOAUINBHUKOM, BKIIOUAIOT TOK BOAbI Yepe3 pyballky X0noAunbHUKa U
OCTOPOXHO HarpeBaloT CMeCh, u3beras OYpHOIM peakuun Ha NepBbiX CTAaAUAX Pa3noxeHus. 3aTem NnasHO
yBENMUM4MBarOT NHTEHCUBHOCTbL Harpesa, 40OBOAA CMECb 40 KUNMEHUA. OpVIGHTVIpOBO'«IHaFI ANUTEeNbHOCTL 3Tana
o1 30 o 40 MuH.

Mocne npekpalleHus BypHOro BbIAENEHNUA OKCMAOB a30Ta Yepe3 o6paTHbIN XONOAUNBHUK K PeaKLMOH-
HOWM CMEeCcKH akkypaTHO A00aBnAT Npu onpeaeneHnn PTyti No 5 CM” KOHUEHTPUPOBAHHLIX a30THOW U cep-
HOW KMCNOT, NpU onpeaeneHn MbilbSKA — 5 CM™~ KOHUEHTPUPOBAHHOW a30THOM KMCNOTbl. YBENUYMBaloT
HarpeB, 406KMBasiCb MHTEHCMBHOIO kuneHusi. BeiaepxuBatotr 30-40 mMuH. MepekpbiBaloT TOK BOALI Yepes py-
GaLuky XOJ'IO,EWIJ'II:HI/IKa W, BbKZaB 2 3 MUH, BBOAAT B PEAKLMOHHYIO CMECH L|epe:>. 0o0paTHbIN XONOANILHUK
10-30 cm® (ans mbiwbsaka 5-10 cm ) nepekucu soaopoaa nopuusamu no 1-2 oM’ c MHTEpPBANIOM 2—3 MUH A0
NOTEPU OKPACKU PEAKLIMOHHO| CMECH.

MonNHOCTLIO MUHEpanu3oBaHHas nNpoba AoMmKHA NpeacTaBnATbL Co0OoN npo3payHyio HGecuBeTHyiO (Oo-
nyckaeTcsi cnabas 6negHo-xenTas okpacka) XuaKkoCTb, B KOTOPOW OTCYTCTBYIOT HEPACTBOPUBLLMECS YaCTU-
uel. B cny4yae HenonHoW MuHepanu3auuu peKOMEHAYETCA YMEHbLUMTL aHanu3nMpyemyo npody unu ysenu-
YnTb 0OBEMbI PEAKTUBOB, UCMONbL3YEMbIX AN pasnoXeHus. B aTom cnyyae cneayert yuuTbiBaTh, YTO CyM-
MapHbIii 06beM peakTUBOB HE AOIMKEH NMpeBbILLIaTh 06beM Konbbl, B KOTOPYIO OyaeT nepeHeceH MUHepanu-
3arT, T. K. 06bEM CMeCHU B nNpoLiecce NOATOTOBKM NPOOLl HE YMEHBLUIAETCS.

3atem po6aBnsioT yepes oOpaTHLIA XONOAMNbHUK HEGONbLIOE KONMMYecTBO OUAUCTUNINUPOBAHHON
(AenMoHM30BaHHOW) BOAbI M KUNSITAT peakuMOHHY0 CMeCh eLle 5 MUH, nocne Yero oxnaxaatot. Npu onpeae-
neHwuu Maccosom KOHLIEHTPaLUM pTYyTH, CHUMaIOT 06paTHbIA XONMOAUINBHUK U B PEAKLMOHHYIO CMECh A00aB-
nsioT 2 eM® pactBopa Guxpomara kanus MaccoBoOW A0OneW 4 % no 7.3.10. Mony4eHHbIA pacTBOP KONMYECT-
BEHHO MEPEHOCAT B MEPHYIO KONBY BMECTUMOCTbIO 100 CM°, OMBbIBAs CTEHKW KONGbI GUANCTUNNNPOBAHHON
(nevwoHunsosaHHON) Bogon. Obbem B Konbe OBOAAT 4O METKU TOM XKe BOAON U NepemeLLmnBaloT.

Mpo6y HeobxoaAUMO NPoaHaNU3UPOBaThb B TeYEHUE 48 u.

MpuMedYaHue — MrHoBEHHOE pa3pylleHue okpacku BuxpoMaTa Kanus npu ero foGaBneHUn B MUHepanuaaT
MOXET CBWAETENbCTBOBaTb O MPUCYTCTBAW B peaKLMOHHOW CMecH Mepekucu BOAOPoAa, NGO O  HemomnHoi
MUHEpanuaaLnun opraHudeckux BewecTs; U To, W [pyroe HejonycTUMo. B aToM cfydae crejyeT MOBTOPUTH
MWHepanusauuio aHanmampyemoi npoodkl.

8.1.2.2 MuHepanusauusa npu NOBbILLEHHOM AaBNEeHUN

MuvHepanusauusa npo6 npu NoBbILLEHHOM AaBneHun — B cootBetcTeuu ¢ FOCT P 53150 (pasgen 6) co
cneayrowmMMmn yToOYHEHUAMMN.
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- (0,100 £ 0,001) r aHanM3upyemMoi Npobbl MOMELLAIOT B KOHTENHEP ANA NOArOTOBKM Npo6, NpunuBaioT
5 cM° KOHLIEHTPUPOBAHHOI a30THOI KMCMOTBI U BLIIEPXMBAIOT B TeueHue 10 MuH 6e3 repMeTU3aLmm;

- NPOBOASAT MUHEpPanu3aumio Npobbl NOA AaBNEHUEM B COOTBETCTBUMM C PYKOBOACTBOM MO aKcnnyara-
uum npubopa (cuctembl) AN MUHEPANU3aLMKU NPU NOBLILLEHHOM JAaBIIEHUN.

Mony4YeHHbIN MUHEpPanU3aT KONMUMYECTBEHHO NEPEHOCAT B MEPHYIO KONGYy BMECTUMOCTbIO 25 oM, oMb
Bas CTeHku pbTOPONMacToBOro crakava, B KOTOQOM npoBoAunach MMHepanusauusi npoobl, 6u,qucmnnupo—
BaHHOW (A€UOHU30BaHHOW) BOAOMW. BHOCAT 2 cM™ pacTBopa buxpomarta kanua no 7.3.10.2, oosoasAT Ao MeT-
Kn GUANCTUNNUPOBAHHON (AEMOHU30BAHHON) BOAON U NEPEMELLMBAIOT.

8.2 MoaroroBka KOHTPOSILHON (XONOCTON) NPOGLI

KOHTpONbHYI0 (X0NOoCTyio) Npoby roToBAT OAHOBPEMEHHO C aHaNU3MpyeMon npobou, oCyLlecTBnss
BCE npoueaypbl B COOTBETCTBUM C 8.1, NCNONb3ys TE e peakTUBbl U B TEX Xe KONMMYecTBax, Ho 6e3 aHanu-
3upyemou Nnpodbl.

NMpumMmevaHue — Cneayet UMeTb B BUAY, YTO BETNIMUMHA CUTHAMa XOSOCTOM NPOGEI onpefensieT BO3MOXHOCTb
NPoOBOAUTL U3MEPEHUA B 06NacTU HWU3KUX KOHLIEHTpaLuii aneMeHToB B pacTBope. OCHOBHOW MPUMUHONM 3arpsisHeHWi
xonocToii Npo6bl 0GbIMHO ABNAETCA KUCNOTA, UCNoNb3yemas NpU NoAroToBke NPOGbI.

8.3 NpoBeneHue usmepeHum

8.3.1 NU3mepeHue MacCoBOM KOHLIEHTPALIMM CBUHLIA, KAAMUA, XPOMA, OSI0BA U MbilbAKA

Anukeoty npobbl, noagrotosneHHon no 811 wmwm 812, obwvemom oOT 5 po
40 MM® UK B COOTBETCTBUN C PEKOMEHAAUMAMM W3FOTOBUTENS CNEKTPOMETPa, A03UPYIOT B rpadMTOBYIO
KIOBETY M PErMCTPUPYIOT BLIXOAHONW curHan. MapameTpbl peructpauuu BbIXOAHOTO curHana (B TOM 4yucne
BBeAeHne moaudumkaTopa) npu onpeaeneHun MacCoBOW KOHLEHTPAUWUW KOHKPETHOro aremMeHTa B Moaro-
TOBNEHHOMW npobe u npu rpagymposke (cM. 7.5.1.4) nomkHbI COBNAAATb.

O6Gbem [o3Mpyemon anukBoTbl MUHeEpanu3atra pekomeHayeTtca nogobpatk TakuMm o6pasom, uToObl
BEIMYMHA BLIXOAHOrO CUrHana CnekTpomeTpa Mo BO3MOXHOCTW COOTBETCTBOBana cepeauvHe auvanasoHa
rpagyvpoBOYHON XapaKTEPUCTUKN.

Ecnu BbIXOAHOW CurHan CNeKTPOMETpa NPEBLILLAET BEPXHIO rpaHuly AuanasoHa rpagympoBOYHON
XapakTepucTUku, TO NOArOTOBIIEHHYIO NPOBy pa3baBnsAloT NCNONb3yeMON NPU NOATOTOBKE KUCIOTOW TakuM
06pasom, 4ToObl BbIXOAHOW CurHan oT pa3baBneHHOM MOArOTOBMEHHOW NPOoObI COOTBETCTBOBAN NPUMEPHO
cepeauHe guanasoHa rpagyupoBOYHON XapaKkTepUCTUKK Npu AosmposaHum ot 10 ao 20 MM,

KoadpdhuuneHnt pazbaenenus, Q, BbIMUCAAIOT NO hopmyne

V.
0 :7‘, @3)

a

roe Vi - o6bem pasGaBneHHoii Npobbl, CM’;

Vo — anukBOTHasA Nopums UCX0AHOW NPOGbl, B3$ITaF| Ans pa3BaBneHuss, cM°.

BbiGpaHHbIi 06 bEM NOATrOTOBNEHHON UCXOAHOW u/unu pazdaBneHHoN Npobbl 4O3UPYHOT B rpaddUTOBYIO
KIOBETY HE MEHee Tpex pa3 u Kaxablil pa3 perncTpupyloT BbIXOAHOW curHamn cnektpometpa. [Mpu nomoLum
nporpaMMHoOro 06ecnevyeHns Kk CneKTPOMETPY BbIYMCNAIOT Maccy SneMeHTa B J03MPOBaHHOM 0O6beme C uc-
NoNb30BaHWEM rPaAyMPOBOYHON XapakTePUCTUKU, @ 3aTEM — MacCOBYIO KOHLIEHTpaLUIo 3fIEMEHTa B MoAro-
TOBIEHHON UCXOAHON u/wnu paszbaBneHHON nNpobe Ans Kaxaoro Beoja. Belumucnsior cpenHeaquameTw-le-
CKOe 3HaJeHue pesynbTaTOB U3MEPEHMIN MACCOBOW KOHUeHTpauuu anemeHta (Cysw, MKr/,qM) n NpoBOAAT
NPOBEPKY NMPUEMIEMOCTH MONYyYEHHbIX Pe3ynbTaToB C WCMOSNb30BAHUEM KpUTEPUEB, CCHOPMYMMPOBAHHBIX
U3roTOBUTENEM CMEKTPOMETPA.

Mpu nonoxuTenbHbIX pesynbTaTtax NpPoBEPKU NPUEMIEMOCTU cpefHee apudMeTM4ecKoe 3HavyeHue
Cuaw MPUHMMALOT 3@ pesynbTaT U3MEpPEHNn MacCoBOW KOHLEHTpaLUK 3reMeHTa B NMOATOTOBMEHHOW MCX0a-
HOW n/vnu pasbaeneHHoi npobe. B NPOTUBHOM CRy4yae HaxoASAT U YCTPAHSOT NPUYUHBLI HEYAOBMNETBOPU-
TenbHbIX PE3yNbTATOB U U3MEPEHUs NOBTOPSIOT.

8.3.2 N3amepeHUe MaccoBOI KOHLEHTPALMU PTYTH

AHanu3npyloT He MEHee Tpex anuKBOT MUHepanu3aTa KaXkaon noAroToBrneHHoN npobbl. Ons aTtoro B
PeaKLMOHHbIV COCYA PTYTHO-MAPUAHOIN NPUCTABKM BBOASIT A03aTOPOM 3 CM® BOCCTAHOBUTEMLHOTO PaCcTBO-
pa xnopuaa onosa no 7.3.10.4 v gna yaaneHus crneioB pTyTH, 3arp;|3Hmou_\em BOCCTAHOBUTENMbHLIA pac-
TBOp, npoayeawT ero aproHom (pacxogq ot 04 gpo 06 Aam *Mmun, Bpems ot 10 go
60 C B 3aBUCMMOCTM OT YNCTOThbl PEAKTUBOB) U AO3UPYIOT anukeoTy 5 oM’ MUHepanuaarta npoobl, NOAroToB-
neHHoro no 8.1.2.
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Ona kaxxgon anukBoTbl PErMcCTPUpPYIOT cpefHeapuMeTU4ecKkoe 3HayeHue pesynbTaToB U3MEPEHUN
BbIXOAHOIO CUrHamna crnektpomeTpa. MapameTpsl permcrpayum BbIXOAHOIO CUMrHana npu onpeaeneHun mac-
COBOW KOHLEHTpaUuKn pTYTU B NOArOTOBIEHHON NpoGe 1 npu rpaaympoBke (CM. 7.5.2.3) AOMmMKHbI COBMNaaaThb.

B cnyvae npeBbllEHUS BbLIXOAHOrO curHana npobbl Haj MakCMMarnbHbIM CUTHANOM, 3aperucTpupo-
BaHHbLIM MPU rPaSyMpPOBKE CNEKTPOMETPA, MOATOTOBNEHHYIO Npoly pasbaenAlT GuanCTUnNNMPOBaHHON (aeun-
OHWM30BAHHOW) BOAOW Tak, YTOObl 3HA4YEHWE BbIXOAHOrO CUrHana nonano B CepefuHy AuanasoHa rpagympo-
BOYHON xapakrepuctuku. KoachuumneHt pasbaesnerus, Q, BbiumMcnaoT no dopmyne (3).

Mpu nomoLM NporpamMMHOro 0BecneyeHust kK CeKTPOMETPY BbIYUCTIAIOT MAcCy pTyTU B anuKBOTE NOA-
rOTOBSIEHHOW Npobbl U/mnu pasbasneHHON NOArOTOBEHHON NPobbl 06bemMe C MCNONL30BaHMEM rPagyupo-
BOYHOW XapaKTEPUCTUKK, a 3aTEM — MACCOBYIK KOHLEHTpauulo pTyTuM B NOArOTOBMIEHHON UCXOAHOW W/Mnu
pa3baBneHHoOV npobe AnA kaxaoro BeoAda. BelumcnsawoT cpeagHeapudmeTUyeckoe 3HauYeHue pesynbTaToB
N3MEPEHUIN MacCOBON KOHUEeHTpauun anemeHTa (Cysy, MKF/JJMB) 1 NMPOBOAAT MPOBEPKY NPUEMIIEMOCTU pe-
3ynbTaToOB C UCMONb30BaHWEM KpUTEPUEB, CCPOPMYNMPOBAHHBLIX U3rOTOBUTENEM CNEKTPOMETpA.

Mpu nonoXuTenbHbLIX pesynbTatax MPOBEepKU NPUEMIIEMOCTU CpefHee apudMeTUYecKoe 3HaveHue
Cusv MPUHUMAIOT 3@ pes3ynbTaT U3MEpPEeHWN MacCOBOW KOHLEHTpauuu PTYTU B NOArOTOBMEHHOW WCXOAHOW
n/unu pasbaeneHHon npode. B NnpoTUBHOM Cryvae HaxXOASAT U YCTPAHSIOT NPUYUHBI HEYJOBNETBOPUTENBHbBIX
pe3ynbTaToB U U3MEPEHUSA NOBTOPAIOT.

8.3.3 AHanus xonocTon npoobl

XonocTele nNpobkl, NPUrOTOBMEHHbIE NO 8.2, aHANU3NUPYIOT OAHOBPEMEHHO C UCMLITYEMbIMM NpoBamu
cornacHo 8.3.1 unu 8.3.2.

3a pesynbTaT U3MEPEHUST MaCCOBOM KOHLIEHTpaUuKU anemMeHTa B xonocton npobe (Cyon) NpuHUMAOT
cpeaHeapudMeETMYECKOe 3HaYEHUE PesynbTaToB U3MEPEHMUI, NOMYYEHHbIX NPU NOCNeA0BaTeNbHbIX BBOAAX
XOJOCTOM Npobbl B rpacputoByIO KIOBETY (cm. 8.3.1) unu npu aHanuse ee anukeoT no 8.3.2.

Ona obecnevyeHns TOYHOCTU U3MEPEHMUI B COOTBETCTBUM CO 3HAYEHUSIMU NOKasaTenemn, NnpuBeAeHHbI-
MK B Tabnuue 4, Benu4nHa XonocTomn npoobl

3HauyeHne MaccoBOM KOHLEHTpauumn anemMeHTa B X0NnocTon npobe He gomkHO npesbiwaTb 0,1 MKT/AM°
AN KagMusa U pTyTu, 2 MKI/AM® Ans Xpoma, CBUHLA 1 MbILLbsKA M 4 MKI/AM® ANS ONOBa.

Ecnu atn TpeGoBaHusi AN X0NOCTON Npobbl HE BLINOMHAOTCA, HEOOXOAMMO HAWTU U YCTPAHUTbL UC-
TOYHMK 3arpsA3HEeHNs1, BHOBb NPUTOTOBUTL MO 8.2 XONOCTy0 Npoby 1 NpoaHanu3nMpoBaTh ee.

Ecnu npoGbl aHanu3npyoT ¢ pasbaBneHmem, TO KOHTPONbHYIO (XONOCTy0) npoby Heobxoammo pasba-
BUTb MAEHTUYHO.

9 O6bpaboTka pe3ynbTaToB U3MEpPeHUi

MaccoByto A0onio onpeaensaemoro aneMeHTa B npobe, X, Mr/kr, BbIMMCASIOT N0 hopMyrne

X =

(C...—C.)-V-0-0,001

m

4)

rae C,;y — MaccoBas KOHLUEHTpaUusa anemeHTa B MuHepanu3are npobsl (cM. 8.3.1
nnu 8.3.2), MKr/nM3;
Cyon — MAccoBasi KOHLEHTPaLUS aNeMeHTa B X0nocTon npobe (cm. 8.3.3),
MKr/am®;
V — 06beM MUHepanusara, cM>;
Q - k03chpuuMeHT paszbaBneHus;
0,001 — k09thPULUMEHT cornacoBaHnsa pasmepHOCTU e4MHNUL, MaccChl;
m — macca aHanusampyemou npooe.l, r.
PesynbTat uamepenuii npeacraenstor B uge (X +A), wmr/kr, rae A— a6co-noTHas NorpeLuHocTb

N3MEPEHUIN NPU LOBEPUTENBHON BEPOATHOCTU P = 0,95, KOTOPYIO BLIMUCAAIOT N0 hopmMyne
A =001 X8, ®

rae 0,01 — koaphbuumneHT nepecyera;
X — maccoBast JOns ONPeaensiemMoro 3neMeHTa, Mr/kr;
0 — rpaHnLbl OTHOCUTENLHOM NOTPELLHOCTL 3MEPEHUI NPU J0BEPUTE Mb-
HOW BeposaATHOCTU P = 0,95, % (cm. Tabnuuy 4).
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B HekoTOpbIx crniydasx (BbIGOPOUYHO B K&XKAOW CEPUM UCMbLITAHWUIA UMM MPU SNU30ANYECKOM onpeaene-
HUW 9NMEMEHTOB) 3a pes3ynbTaT M3MEpPEeHUa NPUHUMAlOT cpeaHeapudmeTuyeckoe 3HavyeHue pesynbTaToB
ABYX napannenbHbiX U3MEPEHUN, NONYYEHHbIX B YCIOBUAX MOBTOPAEMOCTM B COOTBETCTBUM C pasgenom 10.

10 KOHTpONb TOYHOCTU Pe3yrnbTaToB UCMbITAHUN

KOHTpOMb TOYHOCTU pe3ynbTaToB MCMbITAHUI NpeaycMaTpuBaeT npoBeaeHne BbIBOPOYHOro KOHTpONs cra-
OUNBLHOCTU Pe3ynbTaTOB UCMBLITAHWI C YYETOM YCIIOBUIA MOBTOPAEMOCTM (CXOAMMOCTU) U BOCTIPON3BO-
aumoctu no NOCT P NCO 5725-1.

PacxoxaeHue mexay pedynbTataMmu ABYX napannenbHbiX uamepeHui, Xy u X, Mr/kr, nony4yeHHbIMU B 04-
HOl nabopaTopun B yCNoBusX NOBTOPAEMOCTH (cxoamumocTtu) no FOCT P UCO 5725-1 fOMmKHO COOT-
BE€TCTBOBATb YCITOBUIO

| X, -X, |<001- X7, ®)

rae Xy n X, — pesynbrathl napannenbHbIX U3MEePEHUI, MI/KT;
0,01 — Ko9ahPULMEHT nepecyeTa;

X — cpegHeapndMeTMYECKOE 3HAYEHME PE3YNLTATOB NapanmnenbHbIX
N3MEPEHUN, Mr/Kr;
r — 3HayeHue npegena nosropsemMoctu (cm. Tabnuuy 4), %.

Tabnwuuy a4 - MeTponorndeckue xapakrepucTuku MeToga

Mpegen nosTopsie- Mpegen Bocnpous-
MOCTHU (OTHOCK- BOAWUMOCTM (OTHOCU- | [paHuLbl 0THOCH-
HaumeHo- | [duanasoH uaMepeHwuit, Mr/kr | TenbHoe 3Ha4eHWe TernbHoe 3HaYeHue TenbHol norpeiw-
BaHwe on- AoMnycKkaemoro pac- | [OMycKkaemoro pac- | HOCTU Npu BeposiT-
pepense- XOXAEHUA Mexay XOXAEHUA Mexay HocTu P = 0,95,
MOro ane- pesynesTaTaMu AByX | ABYMSA peaynbTaTtamu 03, %
MeHTa napannenbHbIX n3MepeHuit, nony-
N3MepeHNiA) YEHHLIMU B pasHbIX
r, % nabopartopwusix) R, %
Kaamui Or 0,01 po1,00 25 36 26
BKI.
» 0,05 » 020 » 39 56 40
CsuHey Cebitie 0,2 » 10,0 » 25 36 26
MbILLbSAK Ot 0,05 » 10,00 » 25 36 26
» 0,0025 » 0,0050 » 36 50 36
PTyTb* Csbilie 0,005 « 1,000 » 25 36 26
Or 0,005 » 0,020 » 39 56 40
PTyTb** Cebiwe 0,02 » 1,00 » 25 36 26
Xpom Oor02 » 100 » 25 36 26
Onoso » 5 » 1000 » 48 70 50
* Mpu noaroToBke aHanU3Mpyemoii npobbl cnocobom MOKPON MUHEpanu3aumu.
** Mpu NoAroToBKE aHaANM3upPyeMoii Npobbl cnocob0oM MMHEpPaANU3aLun NPy NOBLILIEHHOM AABNEHUU.

Ecnu aTo ycnosue He cobnioaaeTcs, TO UCNbITAHWE MOBTOPAIOT Ha YABOEHHOM Konuyectee npo6. Mpu
NMOBTOPHOM HEYZ10BIIETBOPUTENBLHOM PE3YNbTATe HAXOAAT U YCTPAHSAIOT MPUYMHLI, NPUBOAALLUE K HEYAOB-
NeTBOPUTENbHLIM pe3yrbTaTam.

PacxoxaeHue mexay pe3ynbratamu U3MepeHui, NONyYeHHbIMU B ABYX na6oparo-
puax, X inae U Xonas, MI/KI, HA MAEHTUYHBIX NPo6ax pasHbIMK onNepaTopamMu C UCMNOMb30BAHUEM PA3NIUYHOIO
06opyaoBaHusi JOMMKHO COOTBETCTBOBATbL YCMOBUIO

| Xises — Xoms |=0.01-X R, )

2 nab

rae Ximas, Xomes — PE3YNbTaTbl UBMEPEHUI, MONYYEHHBIX B ABYX NabopaTopusix, Mr/kr.
0,01 — koachbdUMLMEHT NepecyeTa;

X — cpeaHeapudmeTUUECKoe 3HaYEHWE Pe3ynbTaToB MUSMEPEHUI B ABYX
naboparopusix, Mr/kr;
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R — npegen BocnpoussogmmMmoctu (cm. Tabnuuy 4), %.
Mpun BBINOMHEHMM 3TOrO YCNOBMA NpuemnemMbl 06a pesynbTarta U3MepeHUii U B Ka4eCTBE OKOHYaTenNb-
HOTO MOXET ObITb UCMONIb30BAHO UX CPeaHeapudMeTMyeckoe 3HayeHue. Ecnm ato ycnoBue He cobnogaeTt-
Cs1, MOTYT ObITb MCNONb30BaHbl METOAbI OLEHKM NPUEMNEMOCTU pe3ynbTaToB U3Mepenuii cornacHo NOCT P
NCO 5725-6 (pasgen 5).
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MpunoxeHune A
(pekomeHpyemoe)

AnropuTtM NpUroToBIIeHMUSA rPaAYUPOBOYHbIX PACTBOPOB XpoMma,
KagMusi, CBUHLIA, Mblllbsika U OfloBa

PaCTBOp 31eMEHTa MaccoBOM

KoHLieHTpaLmm 100 mr/am® (cm. 7.3.8)

1 cm*—100 om®

PacTBop anemeHTa MaccoBOW KOHLEHTpaumum 1

Mr/,lJ,Ms. Cpok xpaHeHusi — He Gonee 1 mec.

5 cM*—50 cm® 1 omM*—50 om® 1 eM*—>100 em®
A

100 mkr/gm® 20 mkr/gm’ 10 mkr/am®

CBEeXenpPUroToBIEHHbLIN CBEXEnpPUroToBNEHHbIN CBexenpuroToBNEHHbIN
5 cm°—100 cm® 5 cM°—50 oM’
y

5 mkr/gm® 1 mkr/gm®

CBEeXENPUroTOBNEHHbIN CBEeXENpPUroToBIEHHbIN

[Ana npurotoBneHun rpaayupoBoUHbIX pactBopoB As, Cd, Cr, Pb ucnonb3yercsa pacrsop a3oTHON ku-
cnotbl 06bemHomn aonen 0.3 % no 7.3.2.

Ona npurotToBneHus rpagyMpoBOYHOTO pacteopa Sn, MacCOBOI KOHLIEHTpaLmn 1 mr/am’, uc-
nonb3yeTcs pacTeop COMAHON KUCNOTbl 06bEMHON gonen 25 % no 7.3.3; AnA AanbHEWLLEero ero passeaeHus
M NONyYeHUs rpagyupoBOYHOIO pacTBopa Sn MACCOBOW KOHUEHTpauun 20 Mkr/am> ucnonb3yercsa
GuancTunnuposaHHasn (AEUOHM30BaHHAas) BOAA.
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MpunoxeHune b
(pexomeHaoyemoe)

PeKOMeH,El,yeMble ycnoBus npoBegeHnda atommsaummn

B.1 PexoMmeHayemble paboyne AnNuHbI BONH 3NEMEHTOB, a Takke 3Ha4YeHUs TemnepaTypbl aToMmusaumn
npu UCnonb3oBaHun MoandukaTopoB MaTpuubl no 7.3.4—7.3.6 npuseaeHsl B Tabnuue b.1

Tab6nuuyab.1—-PekoMeHAYEMbIE 3HAYEHUS ANUH BOJIH U TEMNEPATYPbLI aTOMU3aLMN ANEMEHTOB

Ob603HaYyeHUe aneMeHTa [nuHa BOMHbLI, HM Temnepatypa atomusauum, °C
Cd 228,8 2000
Pb 283,3 2400
As 193,7 2750
Cr 357,9 2550
Sn 286,3 2650

16



FOCT P 55447—2013
Bubnuorpadusa

[11 CanuTapHble npasuna npu paboTte C pTyTblO, €€ COeANHEHNAMU U NPMBOpPamMmu C PTYTHbIM
3anonHeHnemMm Ne 4607-88 o1 04.04.88 .
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