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1 PASPABOTAH ®egepanbHbiM rOCYAapCTBEHHbLIM YHUTAPHBLIM NpeanpuaTuem «locyaapCTBEHHbIN
Hay4YHO-UCCNeaoBaTENbCKUN  MHCTUTYT  LUBETHbIX MeTannos «[MHLUBETMET» (®IYM  «UHCTUTYT
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2 BHECEH TexHuyeckum KoMUTETOM No cTtaHgapTtusaymm TK 373 «LiBeTHble MeTannbl U Cnnasbi»

3 YTBEPXIOEH W BBEJEH B JEMCTBWE Mpukazom deaeparnbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio u metponorum ot 27 unioHsa 2012 r. Ne 124-ct

4 BBE[IEH BIMNEPBbIE

lMpasuna npumeHeHus Hacmosweeso cmaHd0apma ycmaxosneHbl 8 FTOCT P 1.0—2012 (pasfen 8).
Urpopmayusa 06 usMeHeHUsX K HacmosuieMmy cmaH0apmy rybnukyemcs 6 exxe200HOM (110 COCMOSIHUIO Ha
1 aHsaps mekyuiez2o 2o00a) UHhopMauUuoOHHOM yKka3amene «HayuoHanbHble cmaHO0apmbly», a oguyuansHbll
mekem U3MeHeHUll U ronpasoK — 8 EXEMEeCSYHOM  UHPOPMaUUOHHOM yKasamerne «HauuoHarbHble
cmaHOapmbly. B cnyyae nepecmompa  (3ameHbl) unu  OmMeHbl  Hacmosuweeo - cmaHdapma
coomeemecmeyiowee ysedomneHue 6ydem onybnukogaHo 6 bnuxalwem ebirycke UHpOPMayUuoOHHO20
yKasamensa «HayuoHanbHbie cmaHlapmbly. Coomeememeyrouias UHgpopmayus, yeeOomieHue U meKkcmel
pasmewjaromes makxe 8 UHGOPMauuoHHoOU cucmeme obujeao nob308aHUs — Ha oguyuanbHoMm calime
®edepanbHO20 aseHmemea o MEXHUYECKOMY peaynuposaHuro U memposiosuu e cemu ViHmepHem
(gost.ru)

© CraHgapTtuHdgopm, 2014

Hacrosilmii ctaHaapT He MOXET 6biTb MOMHOCTbIO UMM YaCTUYHO BOCMPOW3BEAEH, TUPAXUPOBAH U
pacnpocTpaHeH B KayecTBe oduumanbHOro usgaHus 6e3 paspelueHusi degepanbHOro areHTcrBa Mo
TEXHUYECKOMY PErYNIMPOBAHUIO U METPOMNOTUM



rOCT P 54919—2012

HAUMOHANbHBLIN CTAHOLAPT POCCUUCKON ®GEQLEPALUMN

KOHLUEHTPATbI CBUHLIOBbIE
MeTtoabl onpeaeneHus 30510Ta u cepebpa

Concentrates lead
Methods for the determination of gold and silver

HNarta BBegeHua — 2014—07—01

1 O6nactb NPUMEHEeHUnA

Hacrosiwmii cTaHgapt ycraHaBnvBaeT Crieaylolue Metoabl onpeaeneHust 3onota M cepebpa B
CBMHLIOBbIX KOHL|EHTpaTax:

- npo6mpHo rpaBUMETPUYECKUI METOA OnpeaeneHns 3onora Jpu MaccoBoO Jone ot 0,1 mnu™ (/1) no
100 mnH' (r/t) u cepeBpa npu Mmaccoeoii aone ot 10 MmN (/f) po 4000 mnu” (fff) ¢ nonHbIM
KynenuposaHWeM CBUHLIOBOrO Crnasa;

- NpoBupHO- aToMHO- abcopbLUMOHHBIN MeTo onpedeneHusn 3onoTa npyu Maccosoi gone sonora ot 0,4
MIH (r/T) 40 100 MnH (r/T) C HENOMHbIM KynenupoBaHMeM CBMHLIOBOIO CMNIiaBa;

- NpoBuUpPHO-aTOMHO- SMVICCVIOHHI:II/I METoA ¢ MHAYKTUBHO CBSI3AHHOW MIasMoin onpejeneHust 3onora
npu maccoBow gone ot 0,4 MnH (r/T) 40 100 mnH’ (r/T) C HEenosnHbIM KynenupoBaHMeM CBUHLIOBOTO CNaea;

- OKCTPAKLMOHHO-ATOMHO- abcopOLMOHHBI METOA OMpeAeneHust 3010Ta Npu mMaccoBoi aone ot 0,2
mnn" (r/7) 4o 100 man™" (r/7);

- aTOMHO abcopOUMOHHLI MeToa onpeaeneHus cepebpa npu maccoBoi gone ot 10 M’ (r/T) o
4000 mnH’ (r/T)

2 HopmaTtuBHbIe CCbINKU

B HacToOsALLEM CTaHAapTe UCMONb30BaHbI CChIMIKKU Ha CneayoLue cTaHaapTsl:

[OCT 12.1.004-91 Cucrema crangaptoB OesonacHoctu Tpyaa. MoxapHas 6esonacHocTb. Obime
TpeboBaHus

[OCT 12.1.005-88 Cucrema craHaaptoB GesonacHoctu Tpyga. ObuiMe caHUTapHO-TUTMEeHWUYeckue
TpeboBaHus K BO3ayXy paboyein 30HbI

[OCT 12.1.007-76 Cucrema craHgaptoB 6esonacHocTu Tpyaa. Bpeansie BewecTea. Knaccudmkauus
u obume TpeGoBaHusi 6esonacHoCTH

OCT 12.1.010-76 Cucrema craHgapToB 0OesonacHocTM Tpyaa. BspbiBo6e3onacHocTb. OOuime
TpeboBaHus

[OCT 12.1.016-79 Cucrema craHaaproB GesonacHocTu Tpyaa. Bosayx pa6ouyeii 30Hbl. TpeboBaHuA K
MeTOoAMKaM U3MepPeHNs KOHLEHTpaLuii BPEAHbIX BELLECTB

[OCT 12.1.030-81 Cucrema craHgaptoB GesonacHocTu Tpyaa. Onektpo6e3onacHoCTb. 3aluTHOe
3a3emrieHne, 3aHyneHune

FMOCT 12.2.007.0-75 Cucrtema craHaaptoB 6e3onacHOCTM Tpyda. Msgenus aneKkTpoTexHU4ecKue.
O6wwme TpeboBaHnsA 6e30NaCHOCTH

FOCT 12.3.002-75 Cucrema craHgaptoB 0esonacHoctu Tpyaa. [lpoueccbl Mpou3BOACTBEHHbBIE.
O6wume TpeboBaHus 6e30nNacHOCTH

MOCT 12.3.019-80 Cwuctema craHgaptos OesonacHocTu Tpyaa. WMcnbiTaHua u  M3MepeHus
anekTpuyeckue. ObLume TpeboBaHua 6230NacHOCTH

FOCT 111-2001 Ctekno nuctosoe. TeXHU4YEeCcKue ycnosus

FOCT 1770-74 (MCO 1042-83, NCO 4788-80) [llocyna mepHass nabopaTopHas CTEKAHHasA.
Lununapsbl, MeH3ypku, konbbl, npobupku. ObLume TexXHMYeckue ycnosus

MOCT 3118-77 PeaktuBbl. Kucnora consinas. TexHuueckue ycnosus

MOCT 3778-98 CeuHel,. TexHUYECKUE yCNOBUSA

M3paHue opuumnansHoe
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FOCT 4109-79 Peaktusbl. Bpom. TexHuueckue ycnosus

FOCT 4166-76 PeakTusbl. Hatpuit cepHOKUCTbIA. TeXHMYeckue ycnosma

FOCT 4168-79 Peaktusbl. Hatpuin a3soTHOKMCHIbIN. TEXHUYECKne yCrnoBus

FOCT 4204-77 Peaktusbl. Kucrnora cepHas. TexHu4eckue ycrnosms

FOCT 4212-76 Peaktusbl. MeTOAbl NPUrOTOBNEHUMS pPaCTBOPOB ANA  KOMOPUMETPUYECKOro U
HedenoMeTpuyecKoro aHanusa

FOCT 4233-77 Peaktusbl. HaTpuit Xnopuctbiin. TexHu4eckue ycrnosus

FOCT 4328-77 Peaktusbl. HaTpusa ruApookuCh. TexHu4yeckue ycnosus

FOCT 4461-77 Peaktusbl. Kucnora asorHas. TexHu4eckue ycroBus

FOCT 4689-94 N3penusa orHeynopHble NepuknasoBbie. TexHUyeckue ycnosus

FOCT 5100-85 Coaa kanbUMHMPOBaAHHAs TEXHUYECKAA. TexHn4eckmue ycnosus

FOCT 5457-75 AueTuneH pacTBOPEHHbIN M ra3000pasHbIi TEXHUYECKUIA. TeXHUYeckne ycnosus

FOCT 5539-73 meT cBUHUOBLIN. TEXHUYECKHUE YCIOBUSA

FOCT 6613-86 CeTku NPOBONOYHBIE TKAHBIE C KBAAPATHLIMU AYENKAMU. TEXHUYECKNe YyCNnoBUsa

FOCT 6709-72 Boaga auctunnupoBaHHas. TexHu4yeckue ycnosus

FOCT 6835-2002 30n0T0O U cnnasbl Ha ero ocHoee. Mapku

FOCT 6836-2002 Cepebpo 1 cnnasbl Ha ero ocHose. Mapku

FOCT 7851-74 MNMocyaa cTeknsiHHasA XMMUKO-nabopartopHas. llopnosuHbl. BHyTpeHHne anameTpsl

FOCT 8273-75 bymara 06eptouHast. TexHuyeckue ycrnoBust

FOCT 8429-77 Bypa. TexHU4eckue ycroBus

FOCT 9147-80 MNMocyaa n o6opyaosaHue naboparopHbie papdopoBbie. TexHnYeckue ycnosus

FOCT 9546-75 PeakTuebl. AMMOHUIA (PTOPUCTLIN KUCTIbIA. TEXHUYEeCKue ycnosus

FOCT 10157-79 AproH razaoo6pasHblIii 1 XXuakuin. TexHuyeckue ycroBus

MOCT 10178-85 NopTnaHgLeMeHT U LunakonoptiaHauemMeHT. TexHuyeckue ycnosus

FTOCT 14047.5-78 KoHueHTpaTbl CBUHLOBblE. POTOMETPUYECKMA U TUTPUMETPUYECKUA METOAbI
onpeaeneHns mbllbsaka

FOCT 14919-83 3nekTponnuTbl, SMEKTPONAUTKU W >XapoudHble anekTpolukadbl ObiToBble. O6LMe
TEXHUYECKUE YCNOBUS

MOCT 25336-82 lNocyaa u o6opygosaHue nabopatopHble CTEKNsAHHbIE. TUMbl, OCHOBHbIE NApPaMETPbI
1 pasmepsl

MOCT P UCO 5725-1-2002 To4yHOCTb (NPaBUNBHOCTb U MPELU3NOHHOCTb) METOAOB U pe3ynsTaroB
naMmepeHunin. Hactb 1. OCHOBHbIE MONOXEHUA U ONpeaeneHus

MOCT P NCO 5725-2-2002 TOYHOCTb (MPaBUNbHOCTb M MPELMU3INOHHOCTb) METOAOB U Pe3ynsTaToB
naMmepeHuin. Yactb 2. OCHOBHOW METOZ OnpeaeneHus NOBTOPAEMOCTU U BOCNPOU3BOAUMOCTU CTaHAAPTHOIO
MeToAa U3MEepPEHUN

MOCT P NCO 5725-3-2002 TO4HOCTb (MPaBUNbHOCTb M MPELUMU3IMOHHOCTb) METOAOB U Pe3ynbTaroB
naMmepeHuin. Yacto 3. MpomexxyTo4YHbIe NoKas3aTenu NPeLU3MOHHOCTU CTAHAAPTHOIO METOAA U3MEPEHUIA

FOCT P NCO 5725-4-2002 To4HOCTb (MPaBUNLHOCTb M NpPEeLe3UOHHOCTb) METOA0B U pPe3ynbraToB
namepeHuin. Hacto 4. OCHOBHbIE METOALI ONpeaeneHUs NPaBUNbHOCTU CTaHAAPTHOrO METOAA UCNbLITAHUI

OCT P UCO 5725-6-2002 TOYHOCTb (NPaBUNBbHOCTb U NMPELMU3MOHHOCTb) METOAOB W Pe3ynbrartoB
nsmepeHuin. Hactb 6. Mcnonb3oBaHNA 3HAYEHUI TOYHOCTU Ha NPaKTUKe

MTOCT P 50571.3-2009 OnektpoycraHoBkusgaHuii. Yactb 4. TpeGoBaHusa no obecneyeHuio
Ge3onacHoOCTK. 3awmTa OT NOPaXXEeHUA ANEKTPUYECKUM TOKOM

FOCT 29251-91 (MCO 385-2-84) lMNMocyna nabopatopHasi cteknsHHas. bioperku. Yacte 1. OOwme
TpeboBaHus

MpummewuyuaHwu e - lpy NONLIOBaAHUM HACTOSALLUM CTaHAApTOM Lienecoobpa3Ho NpoBepuTb AeicTene
CCbIMOYHBIX CTAHAAPTOB B UHPOPMALMOHHOW cucTeme obLLero nonb3oBaHMsA — Ha oduuuansHom canTte defepanbHOro
areHTCTBa MO TEXHUYECKOMY PErynMpoBaHWUIO U METPONorMn B ceT VIHTEPHET UNK MO eXerogHoMy WHGOPMaLUOHHOMY
yKasaTenio «HaluoHanbHble cTaHgapTbl», KOTOpLIA ony6nukoBaH no cOCTOsHMIO Ha 1 AHBapA TeKylero roaa, U no
BbINyCKaM eXeMecsa4yHoro MHopmMaLMoHHOro ykasatens «HauvoHanbHble cTaHAapThi» 3a TeKylwuin roa Ecnu sameHeH
CCHIMOYHLIA CTaHAapT, Ha KOTOPLIN AaHa HeaaTUpOBaHHAs CCbifKa, TO PEKOMEHAYeTCs UCNONb3oBaTh AENCTBYIOLLYIO
BEPCUI0 3TOr0 CTaHfapTa C y4eTOM BCEX BHECEHHbIX B [aHHyl0 BEpCUi0 U3MeHeHWid. Ecnn 3aMeHeH CCbiNoYHbIR
CTaH/lapT, Ha KOTOphI flaHa AaTUPOBaHHAA ccbifika, TO PeKOMeHAYeTCA WCMONb3oBaTb BEPCUIO 3TOrO CTaHfapTa ¢
yKasaHHbIM BhILLIE FO/JOM YTBEpXAeHUA (NpuHaTus). Ecnu nocne yTBepXaeHUs HacTosiLiero cTaHjapTa B CCbINOYHbINA
CTaH/lapT, Ha KOTOpbIA JlaHa AaTUpOBaHHAA CCbifKa, BHECEHO M3MEHEHMe, 3aTparvBarolliee NONOXeHWe, Ha KoTopoe
JlaHa cchbinka, TO 3TO MOMOXEeHUe peKoMeHAyeTcs MpUMeHsTb 6e3 ydyeTa AaHHOrO M3MeHeHWS. Ecnn cebinouHbln
CTaHfjapT 0OTMeHeH 6e3 3aMeHbl, TO NONOXeHWe, B KOTOPOM iaHa CChiNika Ha Hero, peKOMeHAYeTC NPUMEHSTL B HacTH,
He 3aTparuBaloLLeil 3Ty CChINKY.
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3 TepMUHbI U 0003HauYeHUA

3.1 B HacTosLeM cTaHaapTe NPUMEHSAIOTCA TePMUHbI U 0603Ha4YeHusa no NOCT P UCO 5725-1-2002 -
FOCT P NCO 5725-6-2002 n TOCT P NCO 53198-2008.

4 O6wue TpeboBaHUA

4.1 K npoBeaeHUIO aHanum3oB CBUHLOBLIX KOHLEHTPATOB AOMYCKATCA nuua, npoweatune obyyeHue,
NPakTUYECKYIO NOArOTOBKY U UMEtOLLME Tpebyemyto KBanudukauuto.

Mpu onpepeneHun 3omota u cepebpa aTtoMHO-abCOPOUMOHHBIM METOAOM ANUHbI BOJIH, COCTaB
NNameHu, BOCCTAHOBUTENBLHOE WU OKUCIUTENbHOE AEWCTBUE MMaMEHu U Apyrue yCroBUS M3MEpPEeHWN
BblIOMpaOT TaK, 4TOObl AOCTUIHYTb ONTUMANbHLIX pPE3yNnbLTaTtoB B YYBCTBUTENBHOCTU U TOYHOCTM
onpeaeneHns 30noTa u cepedpa.

Mpu onpeaeneHun 3omnota nNPoBUPHO-aTOMHO-3MUCCUOHHBIM METOAOM C WHAYKTUBHO CBSI3@HHOW
NNasMoi ANWHY BOMHbI, MOLUHOCTb MrasMbl, Pacxoj aproHa, BbICOTY PErMcTpupyemMoii 30Hbl Nnas3mbl K
apyrve  ycrnosus u3MepeHun BbIOMpaloT Tak, 4TOObl LOCTUMHYTb ONTUMANbHBIX PE3ynbTaTtoB
YYBCTBUTEMBHOCTU U TOYHOCTH ONpeAerneHns 3onora.

Mpu npoeeaeHuM aHanu3oB npo6 NPOBOAAT KOHTPOMbHbLIA OMbIT AN BHECEHMS MNOMNpaBoK B
pesyneTaThl aHanuaa.

Mpyv NPOBEAEHWM aHanu3oB CBUHUOBbLIX KOHLEHTPATOB MPUMEHSIIOT CTEKMSAHHYIO nabopaTtopHyio
MEPHYIO NOCyay, KoTopas aormkHa cooteetcTeoBath FOCT 25336, MOCT 29227, NTOCT 29228 u TOCT 29229.

OnA nNpuroToBNEHWS OCHOBHbLIX PAcTBOPOB U IPagyUpPOBOYHbLIX 00pa3LOB NPUMEHAIOT METammnbl C
COAEMKaHUEM OCHOBHOTO BeLlecTBa He MeHee 99,9%, COeAUHEHNA SMTEMEHTOB KBanM@UKaLMn He HUXKE X.Y.
UNnn B COOTBETCTBUU C TPEBOBAHNAMN METOAUKM NPOBEAEHUS aHanu3a.

4.1.1 XapaKkTepuCTUKU MOrpeLlHoCTU O, NPUrOTOBNEHMA aTTeCTOBAHHLIX CMECeW pacCYUTLIBAIOT MO

dopmyne:

=N M MY+ (dm im) + 3 (av, V), 0

rae M;— maccoBas 4OnsA OCHOBHOIO BewecTsa (peakrusa), %,

AM; — xapakrepucTuka norpeLuHoCTU onpeaeneHnsl MacCoBOW 0NN OCHOBHOTO BeLeCTBa, %;

m; — HaBecka peakTmBa, T;

Am; — XapakTepuCcTUKa NOrpeLlHOCTU aHaNUTUYECKUX BECOB, T;

V; — HOMUHanNbLHas BMECTMMOCTb UCNOML3YEMOM MEPHOW NOCYAbI, CM3;

AV, - xapaKkTepucTuka norpeLHoCcT 403upoBaHusa obbema.

ATTecToBaHHasi CMeCb MO METPONOrMYECKOMY HA3HAYEHUIO BLIMONHAET (PYHKUMU CTAHAAPTHOIO
obpasua cocrasa BeLlecTsa.

OCHOBHblE pacTBOpPbl U PaayMpoBOYHble O0Opa3subl HeobOXOoAMMO XPaHUTb MNPU  KOMHAaTHOM
TeMneparype B NIOTHO 3aKPbITbIX NONUI3TUNEHOBbLIX 6aHKax unu B konbax ¢ npuwnudoBaHHbIMKM NPOBKaMu.
Ha ewmkocTaX €O CTaHAapTHbIMM PacTBOPaAMU JOIDKHbI ObITb  STUMKETKW, HA KOTOPbLIX YKa3biBaIOT
HauMEHOBAHME, aTTeCTOBAHHOE 3Ha4yeHue, AaTy NPUrOTOBIIEHMA U CPOK FOAHOCTU cornacHo FTOCT 4212.
CpoOku XpaHeHusi paCTBOPOB A0MKHbI ObITb yKa3aHbl B METOAMKAX.

4.1.2 Obwue TpeboBaHus k MeTogam aHanu3a — no NOCT P 53198.

Onpeaenexue 3onoTa U cepebpa NpPoBOAAT B TPEX HABECKaX.

Mcnonb3yemble peakTuBbl AOMMKHLI UMETb KBANUMUKALMIO HE HIKE Y.4.a.

Honyckaetca npuMMeHeHue Apyrux MeToAuK, CpPeacTB WU3IMEpeHMW W pPeakTMBOB MpU  YCMOBUM
nony4YeHus: METPONOrMYEeCKUX XapakTepucTuK, He YCTynaloLwmX NnpuBeaeHHbIM B Tabnuue 2.

4.2 [pagyvpoOBOYHYIO XapaKTEpPUCTUKY MONYYaloT C WCMOSb30BAHUEM TPagyMpoOBOYHbIX 00pasuoB. B
KayecTBe rpagyuMpoBOYHbIX 00pasyoB MOryT ObiTb WUCNONbL30BaHbl CTaHAapTHble 00pasubl  unu
arTeCTOBaHHbLIE PaCTBOPbI.

MPaayMpoBOUHbIN TpacduK CTPOSIT B CUCTEME NPAMOYTOSBHBIX KOOPAMHAT: MO OCM abCuMCC OTKNaAbIBaloOT
UYUCNOBbIE 3HAYEHUSI MAacCOBOM KOHLIEHTPaLUMKU dNEeMeHTa, a N0 OCU OpAUHAT — 3HAYEHUS aHaNUTUYECKOro
curHana.

[ns nocTtpoeHus rpagyupoBOYHOro rpadmka TpebyeTcs He MeHee MATU rpPagyupoBOYHbIX 0Bpa3LioB,
OXBAaTbIBAIOWMX BECb AMana3oH onpefensieMbiX MacCOoBbIX AONEN 3MeMeHToB. [AnA Kaxaoro M3 Hux
BbIUYMCTISIIOT 3HAYEHUE aHANUTUYECKOTO CUrHana Kak cpefHeapupmMeTnieckoe Tpex pe3ynsTatoB napasernbHbiX
onpeaeneHuin.
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4.1.2 KoHTponb cTabunbHOCTH rpagynpoBOYHON XapaKTEPUCTUKN
MpaayMpoBO4HYIO XapakTepPUCTUKY NPU3HAIOT CTAabUNBbHON NPW BbIMOMHEHWW CNeayIoLLero ycrnoBus:

IX - C| < Kap, @

rae X - BOCMPOM3BEAEHHOE MO rpagyupoBOYHON XapakTEpUCTUKE 3HAYEHME MAacCOBOW KOHLIEHTpaLuu
onpeaensieMoro KOMMOHeHTa B rpagyMpoBO4HOM oBpasLie;

C — arTTecToBaHHOE 3HAYeHWe MacCOBOW KOHLEHTpauuu OnpeaenseMoro KOMMOHEHTa B
rpagyupoBo4HOM oBpasLie;

Kip — HOpPMAaTUB KOHTPONA CTabUNbHOCTU rPaayMPOBOYHON XapakTePUCTUKN. 3Ha4YeHUs Kz, HE AOMiHbI
npesbiwarb 0,54 (norpeLuHOCTM aHanu3a).

KOHTpOnb CTabunbHOCTU rpagyupoOBOYHON XapakTepUCTUKN MPOBOAAT C UCMOMb30BAHWEM rPaayMPOBOYHbIX
06pasuoB ¢ MacCoBOI KOHLEHTpaLuen onpeaensaeMoro KOMMOHeHTa BOM3N OT HUXHEN, BEPXHEW rpaHuL U
cepeauHbl AnanasoHa nocTPOeHWs rpaayupoBOYHOTO rpadouka.

MepuoanYHOCTb KOHTPOMS CTAOMMBHOCTU PadyvpPOBOMHON XapakTepuCTUKW ONPEeaensoT UHAMBMAYaNbHO
ANS Ka)Kgoro MeToga aHanuaa B 3aBUCMMOCTU OT YacTOTbl aHanmsa pabovux npob B naboparopuu.

4.3 MpueMnemMocTb pe3ynbTaToB NapanmnenbHbIX onpegeneHnin oLeHuBarT B cooTeeTcTeun ¢ NTOCT P
NCO 5725-6, NTOCT 53198 pasgen 13 n nyTeM COMOCTaBREHUS abCOMIOTHOrO PAaCXOXAEHUA Mexay
HanbosbLUMM U HAUMEHBLUMM pe3ynsTaTamu eAUHUYHOTO OnpeaeneHns ¢ npeaenomM NoBTOPAEMOCTH I.

r=Q(En)s, ©)
rae Q(P ) — koabduumeHT, 3aBUCALLMA OT Yucna n napannenbHbIX ONpeaeneHunii, Nony4YeHHbIX B
YCNOBUAX MOBTOPSIEMOCTU U [JOBEpPUTENbHOW BEposaTHOCTM P = 0,95. 3HaveHus 3Toro koadpduuueHTa

npuseaeHbl B Tabnuue 1.

Tabnuuya1— 3HadeHnsa koadpduumerTta QP 1)

n 2 3 4 5

Q(P, n) 2,77 3,31 3,63 3,86

Ecnn abconioTHOoe pacxoxaeHue He NpeBbIWaeT 7, TO pe3ynbrartbl nNapanmnenbHbIX onpeaeneHun
NPU3HAIOT NPUEMMEMBbIMM WM 32  OKOHYATENbHbIN  pe3ynbrar  UM3MEpPeHui  (aHanmsa)  NPUHUMALOT
cpeaHeapudMETMUECKOE 3HAYEHNE ITUX PE3YNLTaToBs.

Ecnn abconioTHOEe pacxoXAeHue NpeBbilAeT 7, UCNOMb3YIOT METOAbl NPOBEPKU NPUEMNEMOCTH
pe3ynbTaToB u3mepeHuii (aHanusa) B coorsercteum ¢ FOCT NCO 5725-6.

KoHTposb cTabunbHOCTM pe3ynsTaTtoB u3MepeHuit (aHanusa) B npeaenax naboparopum opraHusyloT u
npoBogaTt B coorBeTcTBuu ¢ NOCT NCO 5725-6. MNepuogn4HOCTL NONYYEHUs pe3ynbraTtoB KOHTPOMbHbIX
npoueayp 1 popmbl UX perucTpauumn NPUBOAAT B AOKYMEHTax naboparopum, yCcTaHaBNMBAIOLWMX NOPSAOK U
cozepxaHue paboT No opraHusaunMu METOA0B KOHTPONA CTabUNBbHOCTU Pe3ynsLTaToB U3MEPEHUI (aHanu3a) B
npeaenax naboparopuu.

MpoBepka COBMECTUMOCTM PE3yneTaToB NapannenbHelX onpeaeneHun

Mpu npoBepke NOBTOPSIEMOCTU aBCONMIOTHOE 3HAYEHUE Pa3HOCTM Tpex (7 = 3) pe3ynbTatoB napannenbHbIX
onpeaeneHnst Xmax U Xmin HE AOIMKHO NPEBLILLATL 3HAYEHUS Npeaena NOBTOPAEMOCTH 7, C [ OBEPUTENLHOM
BEPOSATHOCTbIO P = 0,95 fOIMKHO BbINONHATLCS YCNOBUE:

Xmax = Xminl =7 4)

Mpu HeBbiNONHEHUMM ycnosusa (4) npoueaypy NPOBEPKU MOBTOPSEMOCTM PEe3ynbLTatoB WU3MEpeHWUn
(aHanu3a) MOBTOPAIOT, NPU NMOBTOPHOM HEBLINONIHEHUU YCNOBUSI (4), BBIACHAIOT U YCTPAHSIOT NPUYUHBI,
NPUBOASALLME K HEYAOBSIETBOPUTENBHLIM PE3YrLTaTaM.

KoHTponb noBTOpSieMOCTU NapannenbHbiX ONpeAeneHun OCYLIECTBRSIOT NPpU CMEHE peakTUBOB MU
3aMeHe annapartypbl, HO He pexe 0AHOro pasa B MecsL.
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4.4 MNpoBepka COBMECTUMOCTU pe3ynbratoB U3MEPEHMIA (aHanu3a) B yCNOBMSIX BOCMPOU3BOAUMOCTMU.

B ycnoBusix BOCNPOU3BOAMMOCTU Pa3HOCTb PE3ynbLTaToB U3MEPEHUN (aHanu3a) 04HOM U TON Xxe Npodbl,
nony4YeHHasi pasHbiMM oneparopamu B pasHbie AHW, B ABYX naboparopusx, He AOJDPkHA NpeBbIaTh npeaen
BOCNPOU3BOAUMOCTH

R=277Sx (5)

Mpu HeBbINONHEHMM yCNOBUA (5) BLISAICHAIOT MNPUYUHBI, NPUBOAALUME K HEYAOBMETBOPUTESbHLIM
pesynbTaTtam, U yCTPaHSIIOT UX.

4.5 KOHTpOnb NpaBuIIbHOCTU Pe3ynbLratoB M3MepeHun (aHanum3aa)

KoHTponb NpaBunbHOCTU pPe3ynsTartoB USMEpPEHUIn (aHanu3a) npoBOAAT NyTeM aHanu3a KOHTPOSbHbIX
06pasuoB. B kayecTBe KOHTPONbHbLIX 06Pa3LOB MOryT ObITb UCNONbL30BaHbI 0Opa3sUbl, HE NPUMEHSIEMbIE 4TSt
rpaayvmpoBkn. AGCOMIOTHOE 3HaYEeHMe Pa3HOCTW PesynbTaTtoB M3MEpPEHUI (aHanu3a) KOHTpONbHOro obpasua X u
aTTeCTOBaHHOrO 3Ha4eHUa C,, He AOMKHO NPEeBbILLaTL HOPMATUB KOHTPONA K, C A0BEPUTENBHOW BEPOATHOCTLIO P =
0,95 0OMKHO BLINOMHATLCA YCNOBUE:

IX-Canl £K ®)

Mpu HeBbINONHEHUM ycnosua (6) mamepeHus (aHanu3) nNoBTOPSIOT. [1pU NOBTOPHOM HECOOTBETCTBUM
MONYYEHHbIX PE3YNLTaTOB 3TOMY COOTHOLLEHWIO BbIMONTHEHUE W3MEpPEHUr (aHanu3a) NPeKpaLlaloTr, BbISICHSIOT
NPUYKHBI, NPUBOASALLME K HEYAO0BNETBOPUTENBHBLIM pe3yrnbsraraM, U YCTPaHAIOT UX.

Ona oueHKM cucTemaTu4eckon MOrpeLHOCTU METOAMK aHanu3a B KayecTBe OMOPHbIX UCNOMb3YIOT
aTTeCTOBaHHbIE 3HAYEHMA MACCOBLIX A0ONEN ANEMEHTOB B CTAHAAPTHLIX 00pa3uax.

CucremaTuyeckass MOrpewHoCTb  METOAMK  OMpeAerieHMss  MaccoBbiX  AOMNerd  3NeMeHTOoB
BbILLENPUBEAEHHBIMU METOAAMU ONpeAeneHUst ABNSIETCA HE3HAYUMOW NPU JOBEPUTENLHON BEPOATHOCTU P =
0,95 ans BCeX ypOBHE onpeaensemblX MacCOBbIX AOfIEN MEMEHTOB B CBUHLLIOBOM KOHLIEHTpaTe

B kavectBe 06pa3suoB Ans KOHTpoOns CTabMNbLHOCTM nokasaTtenei nNPaBUMbHOCTM MOTYT ObITb
UCMOSb30BaHbl MEXroCyaapCTBEHHbIE CTaHAapTHble obpasybl (MCO), a Takke cTaHaapTHble o0pasupl,
npowegwme oduumanbHbii NOPSAOK Y3aKOHEHMSI HA TEpPPUTOPUM CTPaHbl, NPUMEHSIIOWEN AaHHbLIN
cTaHpapr.

MepuoaANYHOCTL KOHTPONS ONPeaensieTcs npu CMeHe CNeuuanucroB, pPeakTUBOB, 3ameHe
annapartypbl, a TaKke U3MEHEHUM APYrUX YCNOBUIA BbIMONHEHNS aHAnNU3a, 0 Yem yKasbiBaloT B JOKYMEHTax
naGoparopuu.

5 TpeboBaHusa 6e3onacHOCTH

5.1TpeboBaHua 6esonacHoctn — no MOCT 12.1.007, MOCT 12.3.002 u FOCT 14047.5.

5.2 MNpu npoBeaeHNN aHanM30B YYUTLIBAIOT BO3AEWCTBUE HA OPraHM3M YenoBeka PeakTUBOB: KUCNOT
(asoTHas, cepHas, consHaa, CMECb COMAHOW M a30THOM KUCAOT); wWenoun (rmapokcug Hatpus); conew
(kanbLUMHMPOBaHHAsi COAA, OKUCb CBMHLA, aMMOHUI (PTOPUCTLINA KUCTIbIA, HUTPAT HATpusi, XNopua Hatpus,
cynbdat HaTtpus, Bypa), MeTunn3oByTUnkeToHa, Gpoma, a TaKKe CBUHeLa U ra3oo6pa3Horo auetuneHa. Mpu
paboTe ¢ aTMMM peakTUBamu M BeLlecTBamu Heobxoaumo cobniogatb TpeboBaHua 6e30nacHOCTU.

5.3 MaccoBble KOHLEHTpaLMU BPeaHbiX BELIECTB B Bo3ayxe patouen 30Hbl (napbl KUCAOT, a3po30onu
pPeaKkTUBOB M KOMMOHEHThI KOHLEHTPATOB), BLIAENSAIOMXCA MPU NPOBEAEHUM aHanu3a, He [OSHKHO
npesbilaTb nNpeaenbHo aonyctumble koHueHnTpauum (MAK) no FTOCT 12.1.005 unu no rurueHn4eckum
HopmaTusam [1].

KOHTponb BpeaHbix BewecTs ocywectsnsator no MNOCT 12.1.016 u caHuTapHeiM npasunam [2].

5.4 O6ume TpeboBaHua noxapHon 6ezonacHoctu - no MOCT 12.1.004.

5.5 O6uwme TpeboBaHus B3pbiBOGEe3onacHocTu - no MOCT 12.1.010.

5.6 Obuwue TpeboBaHua anektpobesonacHoctu — no MOCT P 50571.3, MOCT 12.1.030 u MOCT
12.2.007.0.

6 MpobupHo-rpaBUMETPUYECKUIA METOA OnpeaerieHUA 305n0Ta u cepebpa

MeTog ocHOBaH Ha cnocoBHOCTM 30moTa U cepebpa pacTBOPATLCSA B pacnfiaBfeHHOM CBUHUE Npu
Temneparypax 1000°C - 1100°C. MeTtoa BKNIOYaET TUreNbHYIO NIaBKy C LUMXTOW, CoAep)kalien CBUHEL,
KynenupoBaHue Ha nepuknasoBoi kanenu npu Temneparype 900°C - 950°C ¢ nony4vyeHnem 30M0TO-
cepebpaHOro Koponbka M nocneayowyio 06paboTKy KOponbka asOTHOW WM CEPHOM KUCNOTOW AnA
pacTBopeHua cepebpa v Nony4YeHUs 30510TOW KOPTOUKH.
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[laHHbIN MeTOA ABNAETCA apbUTpaKHbIM.

6.1 Cpeacrea usmepeHuin, BCoMOraTenbHble YCTPONCcTBa, MaTepuanbl, peakTuBbl, PaCTBOPbI

IlaBopatopHble Becbl obwiero HasHadeHnuss nwodoro tuna no MOCT P 53228 ¢ nOrpeLlHoCTbio
B3BewumBaHua £0,0002 r.

Becbl MukpoaHanutuyeckue noboro TMna ¢ NOrpELLHOCTLIO B3BELUMBaHUs He Bonee 0,02 Mr.

TurenbHas neyb moboro Tuna, obecneynsatoLLlas TemnepaTypy Harpesa 1000°C - 1100°C.

MydenbHasn anekTpuyeckas neys No6GOro Tuna, obecnednsaroLLan TemnepaTypy Harpeea 1000°C.

CyLmneHelin naboparopHbin wkad noboro Tuna.

OnekTponnuTKa ¢ 3aKkpbITON cnupansio noboro Tuna no FOCT 14919.

LLIaMOTOBbI€ KOHUYECKUE TUIMU BMECTUMOCTbIO 500 M.

Kanenu nepukna3osble ¢ BEPXHUM AnameTpoM 35-38 MM, HXKHUM BHYTPEHHUM AnaMeTpom 28-30 Mm,
rny6uHoii nonycdepsl 10-12 MM M TONLMHON CTEHKU 3-5 MM, Kanenu rotToBAT U3 CMecu, cocTosLen us 85%
MaccoBbIX Aonew nepuknasosoro nopowka no NOCT 4689 u 15% maccoBbiXx AONEN NOpTnaHALEeMeHTa
mMapku HeHwke 400 no MOCT 10178, naMmenb4eHHbIX A0 pasmepa 4actuu, NPOXOAALMX Yepe3 CUTO C CETKOM
Ne 0071 no FOCT 6613, ¢ gobasneHuem B CMeCb BOAbl B konudectse 10% oT Macchl cmecu. lMepep
ynoTpebneHmemM kanenu BblAEPKUBAIOT NPU TEMMNEPATYPE NabopaTopHOro NOMELLUEHNSA B TEYEHME TPEX-NSATU
CYTOK UK NPOCYLUMBAIOT B CYLLUMIIEHOM LUKady npu TEMNEeparype He MeHee 105°C B TeueHue 1 u.

Turnu dbapdopossie no NOCT 9147 BmecTumocTbio 10 om’.

LLep6ep.

ManoxHuua cranbHas KOHUYEeCKas ¢ BepXHUM aAuameTpomM 70 mm, BbiCOTON 150 MMm.

LLUunupl cTansHblie Ans TUIMER.

LLvnuel cTanbHbIE ANA Kanenewn.

HakoBarnbHsa cTanbHas ans otbuBku cnnasa.

MornoTok WwnuoBankHbIin A5 PaCKOBKU KOPOrbKa.

MuHUeT.

donbra ceuHyosas TonwuHomn 0,1 - 0,3 MM, usrotoBneHHas u3 csmHua mapku CO no MOCT 3778.

CTtekno okoHHoe nuctosoe no MNOCT 111, usmens4eHHOe A0 pasmepa 4acTuy, NPOXoasiux vepes
cuto ¢ cetkon Ne 014 no MOCT 6613.

Bymara o6eproyHas no FOCT 8273.

30n0T0 Mapku He Hke 3n 999 no NOCT 6835.

Cepebpo mapku He Hixke Cp 999 no NOCT 6836.

FocyaapcTBeHHbI  cTaHAapTHeIN obpasey KC [CO 3571. [onyckaercsa NpUMEHEHWE ApYyrux
CTaHAapPTHBIX 00Pas3LOoB, HE YCTYNAKOLWMX PEKOMEHAYEMOMY NO NOKa3aTensiMm TO4HOCTHU.

Kucnota asotHas no FOCT 4461 u pactBop a30THON KUCNOThI (1:6).

Kucnota cepHasa no NOCT 4204.

Bypa no NOCT 8429, npeasaputenbHO NpokaneHHas.

Copa kanbuMHupoBaHHas TexHudeckas no FOCT 5100.

mét ceuHuoBbIn (okcua ceuHua (Il) ) no MOCT 5539.

Hatpwuii azotHokucnbii no FOCT 4168.

Boaa aucrunnupoBanHasa no NOCT 6709.

6.2 lNpoBeaeHne aHanuaa

6.2.1 HaBecky CBVIHLI,OBOI'O KOHUeHTpaTa maccow 25,000 r (npu maccoson pone cepe6 a B
KOHLieHTpaTe MeHee 1000 MnH™' (r/T) unn 15,000 r (Npu maccoBoit gone cepebpa Gonee 1000 mnH™' (rfT)
nepeMeLLnBaloT Ans nonyyeHus sepkbnes maccomn 35-40 r ¢ 65 r coabl, 75 r okcuaga cBuHUa, 25 1 Gypel, 10 T
cTekna M HeoOXOAMMbIM KONIMYECTBOM  @30THOKMCNOro HartpusA. Maccy asoTHOKMCROro Harpusi my, T,
BbIYMCIIAIOT MO dhopmyre:

35X -m
~ T 100 0

rae 3,5 — KoathUUMEHT ANst NoACHETa MACChl a30THOKUCIIONO HaTpPusi, He0BX0AMMOrO ANst OKUCTEHUS
cepbl;

X; — MaccoBas Jonsi cepbl B CBUHLOBOM KOHUEHTpaTe, %;

m — Macca HaBeCKM KOHLUeHTpara, I.

MpuMeyaHUe—B cnyvyae npoBefeHUA aHannsa KOHLEHTpaTa ¢ MaccoBoi Aonen 3on0Ta MeHee 1 MITH” (r/'r)
HeobxoAnMo NPONOpLMOHAINLHO yBenu4uTL Maccy HaBecki ¢ 25 r npu MaccoBoi gone ot 1 MK (1/T) n Goree A0 250 T
ans maccoson gonu 0,1 MIH (r/T) Mnpu atom 6epyT 10 HaBECOK CBUHLIOBOrO KOHLEHTPpaTa Maccoii 25 r kaxaas).
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MonyyYeHHy0 CMECb BbICLINAIOT B BYMaXKHbIA Kyredyek, NOMEeLLaloT B LIAMOTOBLIA TUTEMNb WU NMaBAT B
TUrenbHou neun npu temneparype 1000°C - 1100°C B TeveHue 35 - 40 muH. Mpouecc NnaBneHus cuuTaeTcs
OKOHYEHHbIM, KOrJa MNpPekpaTuTCcA BblAeneHwe rasoB. PacnnaB BbIAMBAOT B U3MOXHWULY C KOHUYECKUM
rHe3gom. Nocne 3aTBepAEHUA CNNae CBUHLA OTAENSIOT, OYULLAOT OT LWfaka u npuaaT emy opmy Kybuka.

Ecnn macca cnnasa cBuHua npesbiwaeT 35 - 40 r, npoBogAT WepbepHylo nnaeky. Ans sToro cnnas
CBMHL@ NoMeLLaloT B wepbep, B KOTOPbIA 3apaHee AobaBneHo 3 - 4 1 Bypbl, U pacnnaenaloT B MydenbHOi
Medn npu 3aKkpeITOM [ABepue. 3arem OTKPLIBAKOT ABEpLy Neyu, NponyckaloT MOTOK BO3Ayxa B LENSX
OKMCIIEHNA CBMHLA W LUMAKOBAHWUA, MOCME Yero 3akpbiBalOT ABepUy MYdenbHOW neyun, Yepes HecKonbKo
MUWHYT Lepbep BbIHUMAKT W PaChfaB BbIMBAKOT B W3NOXHUUY. [locne 3arBepAeHust OTAEensioT Crnnas
CBWHLIA, OYMLLAIOT €ro OT Lunaka U npuaarT emy popmy kyouka.

Ana nocneayiowero KynernvpoBaHWs Crnae CBMHLA MOMELLAT B MY(ENbHYIO MeyYb Ha Kamnerb,
npeasapuTenLHO Harpetyilo B TevyeHue 10 muH go temnepatypbl 900°C - 950°C, v BblAEPKUBAIOT NpPU
3aKpbITON ABepLe neyu B TedeHne 2 - 3 muH. Mpu aToM TeMneparypa BHYTPU Me4Yu Npu 3TOM AOMmKHA BbiTh
He meHee 900°C. lNocne nonHOro pacnnasneHusi cnnaBa CBUHUA KyNenupoBaHUE BeAyT NMPU OTKPbLITOM
ABEpLIe Ne4vu, yBenuunmBasa TemnepaTypy BHYTPU NeYn K KOHLY KynenupoBaHua o 950°C.

Mocne ynaneHusa nocnegHux CnNeaoB CBUHLA, YTO 3aMETHO NO OnuKOBaHMIO, MOCReayloLemMy
NOTEMHEHMIO M 3aTBEPAEHUIO 30M10TO-CepebpPAHOro KoporbKa, Kamnernb MOCTENEHHO NepeMeLlatoT K YCTbio
MydenbHOW neuu Ans npeaoTepalleHns pasbpbidruBaHusi cepebpa BCreaCTBUE BblAENEHMs KMCNopoaa,
nornoLaemMoro cepebpoM npu BbICOKUX TeMneparypax. 3arem kanefb BbIHUMAKOT U3  MydhenbHOW neyu,
OXNAKAAIOT, MUHLETOM CHUMAIOT KOPONEK C Kanenu, OYWLWAloT ero OT MPUCTaBLUMX 4acTul, KanenbHoW
Macchbl, pacniioMBaloT Ha HAKOBaNbHE B TOHKYKD NAACTUHKY W B3BELLUMBAIOT HA MUKPOAHANUTUYECKUX
Becax. MonyyeHHasa macca npeacrasnseT CyMMapHyo Maccy 3onoTa u cepebpa.

6.2.2 B ¢hapchopoBblii TUreNb NPURMBAIOT 6 CM° PacTBOPa a30THOI KUCTOTbI (1:6) unu 25 cM° cepHoi
KMCAOTbI, HarpeealoT A0 Temnepatypbl 60°C - 70°C 1 onyckaloT B TUreNb 30510TO-CepPeOPSHYIO NMITACTUHKY.
Kucnoty noaaepxmsaior B ropa4eM COCTOSIHUM, HEe A0BOASA A0 KMMEHWA, A0 NOMHOro pacTBopeHusi cepebpa
n o0pa3soBaHMs 30M0TOM KOPTOYKM. 3aTem CNuBalOT U3 TUMMA pacTBop cepebpa, ocTaBLUyIOCS 30MO0TYI0
KOPTOYKY NPOMBLIBAIOT TPU pasa AeKaHTauuen ropsyen BoaoN, OCTOPOXHO NOACYLUMBAIOT HA JMEKTPOMNIUTKE
1 npokanuealor B MydenbHOW nedun npu temneparype 500°C B TeyeHue 3 - 5 MuH. Iocne oxnaxaeHus
30M10TO CChINAIOT HA YaLUKy MUKPOAHANUTUYECKUX BECOB U B3BELLMBAIOT.

Maccy cepeGpa onpeaensior No pasHOCTU 3HAYEHMIA MaCC 30M0TO-cepeb-paHOro koponbka u 3onoTa.

Ecnun maccoas gons 3onoTa B KOHUeHTpaTte 6onee 80 YT (r/t) u cepebpa 6onee 600 mnn! (r/1), TO
OJHOBPEMEHHO C aHanM30M CBMHLUOBOTO KOHLUEHTpara MpOBOAAT [BA KOHTPOMbHbIX AaHanu3a Ans
onpeaeneHus noTepb 3050Ta U cepebpa npu KynenuposaHuu. [nsa STOro HaBecku 3o01ota U cepebpa
(maccoi, COOTBETCTBYOLLUEN oOxuaaemon wmacce 3ornora u cepebpa B HaBecke aHanu3Mpyemoro
KOHUEHTpaTa) 3aBepTbiBalOT B CBWUHUOBYKD onbry maccod 30 - 35 © M Kynenupylotr COrnacHo
BbILLENPUBEAEHHON METOANKE aHanM3aa.

Motepto B Macce 3onota u cepebpa npu KynenupoBaHMM KOHTPOMbHOW npobbl npubaBnsiioT K
pesyneTaTy aHanu3a CBMHLOBOTO KOHLEHTpaTa.

Ona onpegeneHuss cogepxaHus 30nota M cepebpa B OKCMAe CBMHUA M CBUHLUOBOW ()Onbre
napannensHo ¢ uccneayemoi npo6oii NPOBOAAT KOHTPOMbHbIA ONbIT. Pesynstar KOHTPONbHOIO OMbITa
BbIMUTAIOT U3 pPe3ynkTaTa aHanusa CBUHLOBOTO KOHLEHTpara.

6.3 O6paboTka pe3ynsTaToOB aHanmsa

6.3.1 Maccosyto gonto 30110Ta B CBUHLOBOM KOHL|eHTpare Xj, MAH (r/T), BBIYMCASIOT NO POPMYE:

X, = '};OOO, ®

rae m, — Macca KoporbKa 30510Ta, Mr;
m - macca HaBeCKkM KOHLEHTpaTa, r. ;
MaccoByto gonio cepebpa B KOHUeHTpaTe X5, MIH ™ (1/T), BLIYUCNAIOT No hopmyne

X, :(ml—mz ;1m3)‘10007 ©)

roe my — CyMMapHasi Macca 3010T0-CcepeGpsHOro KoponbKka, Mr;
M= Macca Koponbka 3010Ta, Mr;
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m; — macca cepebpa B KOHTPOSILHOM OfbITE, Mr;
m — Macca HaBeCkM KOHLEeHTpaTa, I.
6.3.2 MpremneMocTb pe3ynsLTaToB NnapannenbHbix onpeaeneHui ouenusator no MOCT P UCO 5725-6
n FOCT P 53198 paspen 13.
MerTpornoruyeckne xapakTepucTukm pesynbratoB onpeaeneHua mMaccoBbix Aonen 3omnota u cepebpa
He AOIKHbI NPEBLILLIATL 3HAYEHUI, YKa3aHHbIX B Tabnuue 2.

T a6 nwuya2— MeTponoruiyeckne xapakTepuCTUKN pesynsTaToB ornpeAeneHns MaccoBbIX Aonei 3oroTta u cepebpa
npu goBepuTenbHoi BeposTHocTn P=0,95

B mnu™ (/1)
N s = = =
P 3 2 o3 8 29 .
MaccoBas §§5 :E g§§ I:En:_ gf gm’
598 3 - E oo ¢ Ho o 8=
npons $22 | 895 | 9282 | QX 88 oz
aNeMeHTa, I gau g2 0 ° 32: s 5 =
X SEe | =5 | Egg | tgs 52 ¥
69k E Gog 3 g 5 < ®
2 0 g ] ge
c o 2 =
3onoTo
Ot 0,10 go 0,30BKITHOM. 0,04 0,13 0,04 0,13 0,08 0,07
CB. 0,30 » 1,00 » 0,07 0,23 0,1 0,36 0,22 0,17
» 1,00» 2,00 » 0,25 0,70 0,36 1,00 0,71 0,61
» 2,00» 4,00» 04 1,3 0,4 1,3 0,80 0,8
» 4,00» 8,00 » 05 1,7 0,7 23 14 14
» 8,00» 15,00» 0,9 3,0 1,1 3,6 2,2 1,8
» 15,00 » 30,00» 1,3 4,3 1,3 4,3 2,6 2,2
» 30,00 » 50,00» 16 53 1.8 6,0 36 4.0
» 50,00 » 70,00 » 2,0 6,6 25 8,3 50 55
» 70,00 » 100,00 » 25 8,3 29 9,6 57 6,6
Cepebpo
0110,001020,00 BKiOM. 2,2 7,3 2,2 7,3 44 4,9
Cs. 20,00 » 40,00» 2,9 9,6 3,1 10,3 6,2 7,0
» 40,00 » 80,00» 43 14,2 4,3 14,2 8,6 8,5
» 80,00 » 150,00» 54 17,9 58 19,1 11,5 124
» 150,00 » 300,00» 9,0 29,8 9,4 31,1 18,6 18,7
» 300,00 » 600,00» 14,4 47,7 18,1 59,9 35,8 41,1
» 600,00» 1000,00» 18,1 59,9 21,7 71,8 43,0 49,0
»1000,00» 1500,00» 21,7 71,8 25,3 83,7 50,1 58,7
»1500,00» 2000,00» 253 83,7 28,9 95,7 57,2 65,3
» 2000,00» 2500,00 28,9 05,7 30,0 09,3 59,4 69,7
»2500,00» 3000,00» 32,5 107,6 32,5 107,6 64,4 73,2
»3000,00» 3500,00» 36,1 119,5 36,1 119,5 71,5 82,4
»3500,00» 4000,00» 39,8 131,4 41,5 137,4 82,3 95,2

KoHTponb cTabunbHOCTM U MPaBUbHOCTU Pe3ynbTaToB M3MEPEHU (aHanu3a) OCYLECTBRSAT Mo
FOCT P UCO 5725-6 u TOCT P 53198 pa3sgen 13.

7 NMpoobnpHO-aTOMHO-abCOPOLIMOHHDBIN MeTOoZ, onpeaeneHust 30510Ta

Mertog ocHOBaH Ha MONyYe€HUM CBUHLIOBO-30510TO-CepebpsIHOrO cnnaesa nocne CnnasfeHus1 HaBeCku
CBUHLOBOrO KOHLEHTpaTa C LUMXTOW, HENOMHOM KynenupoBaHWM 3TOr0 Cnrasa, pacTBOPEHWW €ro B CMecu
COMNSAHOW M a30THOW KMCMNOT U U3MEPEHMU BENUYMHbI NUKA MOIMOLUEHUS aHANMMTUYECKON NUHUKU 30M10Ta Npu
ANrHe BOrMHbl 242,8 HM Npu pacnbiNeHUM NOSy4YEeHHbIX PaCTBOPOB B BO3AYLUHO-ALETUNEHOBOE NaMs.

7.1 CpeacrtBa u3amepeHui, BCnoMoraresnbHble YCTPOMCTBA, MaTepuaribl, peakTuBbl U pacTBOPbI

[na npoBeaeHus aHanu3a MPUMEHSIIOT CPEACTBA M3MEPEHUs, Martepuarnbl, PeakTUBbl U PacTBOPbI,
yKa3aHHble B 6.1, U AONONHUTENbLHO:

ATOMHO-a6COPOLMOHHDIN CneKTpOQ)OTOMeTg noboro Tuna.

Bosayx, okarbiii 40 aaenexus 2:10° — 6-10° Ma (2 - 6 kr/icM?).

lMazoobpa3sHbliii auetuned no NOCT 5457 B 6annoHe, CHabXXEHHOM PEyKTOPOM.
Xnopua Hatpus no NOCT 4233.
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MepHble konbbl BMeCTVIMOCTbIO 25, 50 n 100cm® no FOCT 1770.

CTakaH BMECTUMOCTbIO 50 cM° no FOCT 7851.

Kucnora consinast no FOCT 3118 u 1H pacTBoOp CONSIHOW KUCNOThI.

Cmech ConsHON 1 a30THOM kucnot (3:1).

7.2 MNoaroroBka kK aHanu3y

7.2.1 MNMpurotoBneHue pacTBOPOB 30M0TA

7.2.1.1 OcHoBHOW pacTBop A, cogepxawmii 1 Mr 3onorta B 1 cm®: 0,1000 r 3onoTa pacteopsiiotr B 10
CM® CMECH COMsIHOW M a30THOW kucnot(3:1) Ha Bo,q;mou 6aHe u BbINapuBalwT A0 Bnamelx coneu.
Do6asnsior 0,1 r xnopuaa HaTpus, npUNUBaoT 2 - 3 CM> COMSIHOM KMCMOTBI 1 Bbll‘lapI/IBaIOT no 1-2 ecm®

Ina pacTBopeHun octartka gonusator 10 cm® consHoii Kkucnotsl, 40-50 oM’ ,qucmnnupOBaHHou BOAbI
N KUNATAT B TE4EHUE 2- 3 MUH.

Mocne oxnaxxaeHun pacTBop NEPEHOCAT B MEPHYIO KONy BMeCTUMOCTbIO 100 cM°, 10BOASIT 10 METKM
AMCTUNNUPOBAHHON BOAON W NEepeMelunBaloT. PacTBOp XpaHAT B 3alLUMLLEHHOM OT cBeTa Mecre. Pacteop
YCTOMYUB B TEY4EHUE roaa.

7.2.1.2 PactBop B coaepxawmn 0 1 mre1cm: 10 oM’ pactBopa A nepenuBaloT B MEPHYIO kOndy
BMECTUMOCTbIO 100 cMm® ponusatot 10 cM’ consiHoii KMCNOTbI, AOBOAAT A0 METKM AUCTUNNIMPOBAHHON BOAOM
1 NepeMeLunBaloT.PacTBop XpaHAT B 3aLLMLLEHHOM OT CBeTa MecTe. PacTBOp yCcTOWYMB B TEYEHME roaa.

7.2.2 PacTBOpbI AN NOCTPOEHUs1 rPagyMpoOBOYHOrO rpaduka:

B LLECTb MEPHbIX konb BMeCTVIMOCTbIO 100 cm® kaxaas npunusaior 1,0; 2,0; 5,0; 10,0; 15,0 n 20,0 oM’
pacteopa B, n06aBnsloT no 10 cM® COMSHOM KUCNOTbI, JOBOASIT A0 METKM AUCTUINIMPOBAHHONA BOAOW W
nepeMeLInMBaloT. I'IonyquHble pacTBOpbl MMEIOT MACCOBbIE KOHLEHTpaLumu 30510Ta COOTBETCTBEHHO 1,0; 2,0;
5,0;10,0; 15,0 n 20 MKr/cMm°. PacTBopbl XpaHAT B 3aLLMLLEHHOM OT CBETa MECTE.

7.3 MNposeaeHue aHanusa

7.3.1 MNpumeHeHue aToMHO-abCOPOLMOHHOIO MeToAa Ans onpeaeneHus 3onota Gnarogaps BbICOKOW
CENEeKTUBHOCTM MO3BOSISIET MNPOBOAUTHL HEMNONHOE KynenupoBaHWE CBUHLIOBOrO cnrasa (nonyyeHue
COKpaLLEHHOro CBUHLOBO-30M10TO-CepebpsAHOro koponbka) . MNpu 3TOM CyLECTBEHHO COKpaLLAloTCA NoTepu
30M10Ta 3a CYeT KynenupoBaHuA. Ons nonyyeHus COKPALLUEHHOTO KOpOmbKa ydaneHue CBUHLIA Ha Kanenu
BEAYT He MONHOCTbLIO, @ NULLb A0 NOMyYeHUsi Koporibka ANaMeTpoM 4 - 6 Mm.

Haecky CBWHLIOBOrO KOHLEHTpara MOABEprawT NPOOMPHON MnaBke C MOJNyYEHUEM CBUHLIOBOTO
cnnaea maccon 35 - 40 r no 6.2.1. CBMHLOBLIN CMfias NOMELWAIOT Ha Kanesb, NPeaBapuTesibHO HarpeTyilo B
TeyeHne 10 MuH B MydpenbHON nedu npu Temneparype S0011C - 9500]C, v BbiAEpXVUBaIOT NPV 3aKPbITOW
Asepue neyu B TeyeHne 2 - 3 muH. [Mpu 9TOM Temnepatypa BHYTPU neun JOmkHa ObiTb HEe MeHee 9001 ]C.
MMocne monHOro pacnnaefieHWA CrnraBa CBMHLUA KynenupoBaHME BeayT MpU OTKPLITOW ABepue nevn Ao
MONy4yeHUst COKPALLEHHOTO CBMHLIOBO-30M0TO-cepebpsAHOro  koponbka. KynenupoBaHue npekpaLuator,
BbIHUMAIOT Kanenes u3 MydensHON ne4n U BBOAAT HA Kanernb Kanm XOnoAHOW AUCTUNNUPOBAHHOW BOAbI.
Mocne OKOHYATENLHOIO OCTbIBAHWA MUHLETOM C Kanemnu CHVIMarOT koponek. COKpaLLEHHbIA KOopornek,
NOMy4YeHHbIN No 6.2.1, nomeLLatoT B CTakaH BMECTUMOCTbIO 50 oM’ pacTBOPAIOT B 6 om® pacTtsopa asoTHOW
Kuenothbl (1:6) npu cna60|v| HarpeBaHuu.

[Mocne pacrtBopeHusa cepebpa U CBMHLUA NpunuealoT 5 cM® cmecu conﬂHom W a30THOW KucnoT (3: 1)é
pacTBOPSIIOT 30M0TO Npu crnabom HarpesaHuu U ynapusarTt o 1-2 oM. Ocrarok pacTBopsiloT B 5 cMm
pacTtBopa CONSIHON KUCMOTbI KOHueHTpaumm 1 Monb/aM® 1 Nocre oCTbIBaHUS NEPEnMBAIOT B MEPHYIO Konby
BMECTMMOCTbIO 25, 50 nnn 100 cM° B 3aBUCUMOCTH OT MACCOBO [0Nnun 30n0Ta B CBMHLOBOM KOHUEHTpare,
AOBOASAT 0 METKU TH PACTBOPOM COMNSIHOM KUCMOTbI U NEPEMELLNBALOT.

AHanNorM4yHo NPOBOASAT KOHTPOSbHLINA OMbIT.

Mocne oTcTtaMBaHus pacTBOpbl MpoO, pacTBOpbl ANt MOCTPOEHUS TPagyMpOBOYHOrO rpaduvka u
KOHTPONbHBIA PacTBOP PacCnbINAT B BO3AYLUHO-ALETUNEHOBOE Mnamsi CMeKTPOdOTOMETPA U UIMEPSIOT
BENUYUHY MOMMOLEHUSA aHANUTUYECKOW NMHUK 30510Ta NPU AnNUHEe BOMHbl 242,8 HM. OHOLUENeBYIO ropenky
YCTaHaBNMBAKOT BAOMb OMNTMYECKOW OCM Takum 0Opa3omM, YTOObl MOrMOLLUEHWE U3MEPANIOCh Haf KOHYCOM
PEakUMOHHOW 30Hbl MMameHu. YCnosus usMepeHus noabupaloT B COOTBETCTBUM C MHCTPYKUMEH no
akcnnyartaumu npubopa. 3HayeHne MacCoBOM KOHUEHTpaLuu 30M10Ta B aHanM3npyemMom pacTBOpPE HaxoasaT
no rpagyvpoBOYHOMY rpadpuky.

7.4 O6paboTka pe3ynbTaTtoB aHanu3a

Maccosyto gonio 3onorta X, MIH (r/T), BBIMMCNAOT MO hopmyne

X = Q; (10)
m
rae C - MaccoBas KOHLEHTpaLWs 30110Ta, ONPeAeneHHas no rpagyupoBOYHOMY rpaduKy, MKr/cM>;
V - o6bem pacTeopa, cM*;
m — macca HaBecku npoobsl, T.
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MpueMneMocCTb NONYYEHHbIX Pe3yNbTaToOB ONnpeaeneHns MaccoBoOW AonNK 3omnoTa oueHusatotr no NOCT
P 5725 u TOCT P 53198 pasaen 13.

MeTrponoruieckue xapakTepucTuku pe3ynsratoB OrnpeaeneHnuss MaccoBOW 0NN 30510Ta HEe [OIDKHbI
npeBbILLATL 3HAYEHUSA, YKa3aHHble B Tabnuue 2.

KoHTponb cTaGunbHOCTM W NPaBUMLHOCTM pPe3ynsTaTtoB OnpeaeneHuss MaccoBOW AONM 305noTa
ocyuwectnstor no NOCT P 5725 n MOCT P 53198 pasgen 13.

8 OnpegeneHne 30n0Ta NPOOUPHO-aTOMHO-3MUCCUOHHLIM METOAOM C
MHAOYKTUBHO CBA3aHHOMN Nna3momn

MeToz OCHOBaH Ha NONy4YeHUM CBUHLIOBO-30M0TO-CEPEebPAHOro cnnasa Nocsie CniaBrieHUst HaBeCKU
CBUHLIOBOIO KOHLIEHTpaTa C LUMXTON, HEMOSIHOM KyNnenupoBaHMKM 3TOTFO CMfaea, pacTBOPEHUM €70 B CMECH
CONSIHOM M a30THOW KWUCMOT, BO36Y>XOeHMM aTOMOB NpoObl B MHAYKTUBHO CBA3AHHON MrasMe U U3MEPEHUM
MHTEHCUBHOCTU U3NYYEHUA aHanUTUYECKON CneKTpanbHOW IMHUK 30M0TAa.

8.1 Cpeacrtea M3aMepeHuin, BCnoMoraTernbHble YCTPOMCTBA, MaTepuarnsl, peakTuBbl U pacTBOpPbI

Ona npoBeneHWs aHanusa NPUMEHSIOT CPeACcTBA M3MEPEHUA, mMaTepuansl, peakTUBbl U PacTBoOpbl,
yKasaHHble B 6.1 1 7.1, U JONONHUTENbLHO:

ATOMHO-3MUCCUOHHbIN CNEKTPOMETP C MHAYKTUBHO CBSAA3AHHOMN NA3MON.

a3006pasHbIit aproH Bbicwero copra no FOCT 10157 .

8.2 lNpoBeaeHne aHanusa

8.2.1 lMonyyeHne COKpaLLUEHHOro KOPOSibKa MOCne HEMOSIHOro KynenupoBaHWA WU ero pacrsopeHue
BbIMOSHAOT M0 7.3

MoarotoBKy CnekTpomeTpa k pabore NpoBOAAT B COOTBETCTBMM C MHCTPYKUMEN MO SKCnyatauum
npubopa. NHCTpyMeHTanbHble napaMmeTpbl CNEKTPOMETpa M pacxoj aproHa ycraHasnuealoT B npeaenax,
obecneynBaloLLMX MaKCUMarnbHYO YYBCTBUTENBHOCTL ONpPeesneHns aNeMeHTOB.

OCHOBHbIE PaCcTBOPLI 30110Ta U PacTBOPLI AN NOCTPOEHUS rPaayMPOBOYHOrO rpaduka rotosaT no
7.2.

MpagympoBOYHbIE PACTBOPLI, PaCTBOPbLI aHanuMauMpyembix Npo6 M pPacTBOP KOHTPOMLHOrO OnbiTa
nocneaoBaTenLHO BBOAAT B NNasmMy U U3MEpPStoT UHTEHCUBHOCTb AHANUTUYECKOW NUHMKU 30M0Ta NPU AnNuHe
BOMHbI 242,8 HM. [Ons Kaxaoro pacTBopa BLINOMHSAIOT ABA W3MEPEHUSt BEMUYUHbLI MHTEHCUBHOCTU M
BbIYWUCIIAIOT CPEAHEE 3HAYEHME.

3HayeHMe MacCOBOM KOHLEHTpauuum 30M0Ta B aHanu3MpyeMoM pacTBOpe Haxogar no
rpagynpoBOYHOMY rpacouky.

8.2.2 ObpaboTka pe3ynsLTaToB aHanu3a

Maccogyto gonio 3onota X, M (r/1), Bbliuucngiotr no cpopmyne [10].

MpuemnemMocTb NONYy4YEHHbIX PE3yNbLTaTOB ONpeAeneHus MaccoBOW A0NM 30n0Ta oueHusalot no MNOCT
P 5725 n TOCT P 53198 pasgen 13.

MeTponoruyeckue xapakTepucTuku pesynsTaToB OnpeAerieHMss MacCoBOM A0NM 30510TA HE [OIDKHbI
npeBbILATL 3HA4YEHNS, ykasaHHble B Tabnuue 2.

KOHTpOnb C€TabunbHOCTU M NpPaBUIBLHOCTU PE3ynbLratoB OMpeAerneHuMs MacCcoBOW A0nM 3omora
nposogaT no MOCT P 5725 u NOCT P 53198 pasaen 13.

9 SKCTPAKLIMOHHO-aTOMHO-a6COPOLIMOHHBLIN METOZ, ONnpeAerieHus 3050Ta

Metoag OCHOBaH Ha M3BreYeHUU 30M0Ta C NOMOLLBIO MeTunudobytunkeroHa (MUBK) n usmepeHun
BENUYUHbLI MOTNOLUEHUA aHanWTMYEeCKOMW §UHUKM 30M0Ta MNpu AfIMHE BOMHbI 2428 HM B BO3AYLUHO-
auUeTUNEHOBOM NSTAMEHU NMPU BBEAEHUU B HETO PACTBOPOB IKCTPAKTOB Npo0.

Mocne KUCMOTHOTO PasnoXeHus Npob 30M0TO U3BMEKAIOT C NOMOLBIO MeTunusobyTunkeroHa (MUBK).
MN3mepeHus nposoaAT B opraHuyeckoun pase MUBK.

9.1 CpeacTBa U3MepeHuid, BCoMoraTenbHble YCTPOWCTBA, MaTepuarbl, peakTuBbl, PaCTBOPbI

Ona npoBeaeHus aHanu3a MPUMEHSIIOT CPEACTBA M3MEPEHMUS, Marepuanbl, PeakTUBbl U PacTBOPbI,
yKasaHHble B 7.1, U AONOSIHUTESNBHO:

KoHuueckue konbbl BMECTUMOCTbIO 250 cm® no MOCT 25336.

HdenutenbHasa BOpOHKa.

Harpusa cynbar 6e3soaHbiin no NOCT 4166.

AMMOHMIA pTopucTbIv Kucnbii no MOCT 9546.

Metunusobytunketod ( MUBK), ounwieHHbii nepen ynotpebnenuem: 10 o6bemHbix yacten MUBK
BCTPAXUBAIOT B AENUTENLHOI BOPOHKE C OAHON 0OBLEMHON YacCTbIO PacTBOpa rmapoKCHUAA HATPUSA B TEYEHUE
1 MuH. OpraHuyeckuit Croi CnuealoT B APYryl0 AEenuUTenbHYl0 BOPOHKY WM Onepauuio BCTPAXUBAHMUA

10
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MOBTOPSIOT, MPOMbIBAIOT OJjHOW 0GBLEMHON YaCThbIO AUCTUIIIMPOBAHHON BOAbI ABAX/bI, CYLLAT C Cynbdarom
HaTPUs U PUNBTPYIOT Yepes MNLTPOBarbHy0 GyMary B nocyay M3 TEMHOrO CTekna.

MpumedyaHue 3 Ouuctka MUBK npoBoauTcA Npu onpeaeneHnn MaccoBbIX AONeH 30N0Ta B CBUHLOBLIX
KOHUeHTpaTax meHee 0,5 MnH ™ (r/T).

dapdoposas yaLuka.

dunsrpoBanbHaa bymara ¢ CUHEW NEHTON.

Yacosoe cTekno.

OCHOBHbIE pacTBOPbI 30110Ta U PACTBOPbLI AN NOCTPOEHUS rpagyupoBOYHOro rpadhuka rotoBaTt no 7.2.

9.2 lNpoBeaeHue aHanusa

9.2.1 MoaroToBka nNpo6 K aHanu3y

Hasecky npoGbl maccoi 2000r (npu maccosoi gone 3onota 5 -100 mnH (r/T) unu 5,000 r (npu
MacCOBOM A0r1e 30n10Ta MeHee 5 MnH’ (I'/T) noMeLwatot B hapdopoByto YaLuky, oGxuraioT B MydenbHON neum
npu Temnepatype 600°C B TeueHue 2 - 4 4, nobaensior 6 - 8 r aMMOHUS HTOPUCTOKUCNOTO, NEPEMELLUBAIOT
W OTALIMNAIOT ANA OTTOHKU ddTopuga KpemHuUsa B MydernbHON neun B TedeHne 1 4 npu temneparype 400°C -
450°C po npekpauweHusi Bbigenenuss 6enoro aAbiMa (OTAbIMIIEHWE HE MPOU3BOAAT, €CNM MaccoBas Aons
KpeMHus ¢ aHanuaupyembix npofax He npesbiwaet 2 - 3%).

Copepxumoe apdopoBON 4Yallku NEpPEeHOCAT B KOHUYECKYID KOnOy BMECTUMOCTbIO 250 oM’
0OnonackMBaloT Yallky CMEeCbio CONsiHOW u asoTtHou kucnot (3:1), aonueaiotr 30 oM’ cMecu consHON M
A30THOWM KUCNOT U KUNATAT B TedeHne 20 -25 MUH Noj 4acoBbIM CTEKNOM. Ynapuealot pacteop Ao 1-2 oM’
OTTOHSIIOT Mapbl a30THOW KWUCNOTbI, A00AaBNsAA HECKONbKO Kanefb CONSAHOW KUCMNOThI, OXNaXaawT WU
npunueatot 50 - 70 oM’ 1H pacreopa con;mou KUCIOTHI, HarpeBam ANs pacTBOPEHUA ocaaka, NepeHoCAT B
MEpPHYI0 Konby BmecTumocTbio 100 om®. Mpunueator 12 cm® MUBK, AKCTPArMpyIoT, SHEPTMYHO BCTPAXMBAA B
TEeYEHWEe 2 MUH., NPUNUBAIOT 1H pacTBOP CONSIHON KUCNOTBI, yTOObI AKCTPAKT MOAHASNCA B rOPIbILLKOKONOLI.
KoHe4HBbIN oﬁbeM 9KCTpaKTa B 3TOM cny4yae paseH 10 om’.

9.2.2 MNoaroToBKa K aHanu3y aKCTpakTos paCTBopOB CpaBHEHUA

B BoceMb MEpPHbIX KOn6 BMeCTUMOCTbI0 no 100 om® Kamqan Hanueator 0,2; 0,5; 1,0; 2,0; 4,0; 5,0; 8,0
n 10,0 cm® pacTBopa 30510Ta MaccoBOi KOHUeHTpauuen 10 mr/am°, no6asnsior 50 CM3 1H pacTBopa ConaHoON
KMcnoTbl u 12 cm® MUBK. SKCTParMpyloT B TE4EHUE 2 MUH, NPUNUBAIOT 1H pacTBOP CONSAHOM KI/ICJ'IOTbI 4yTOObI
KCTpAreHT MOAHANCA B TrOPnbIWKO Konbbl. KOHEeYHbIn obbem aKcTpakta paseH 10 om’. Maccosble
KOHLIEHTpauuu 30510Ta B 3KCTpakTax pacteopos coctaenstor: 0,2; 0,5; 1,0; 2,0; 4,0; 5,0; 8,0 1 10,0 mr/am’.

9.3 lNpoBeaeHne aHanuaa

Pacnbindior B nnaMsa CnekTpohoTOMETPA 9KCTPAKTbl TPaAYyMPOBOYHBIX  PACTBOPOB W IKCTPAKTHI
aHanuM3npyembix pacTBOPOB U U3MEPSIOT UHTEHCUBHOCTL aHaNMTUYECKUX JIMHUA.

Mepepn hOTOMETPUPOBAHWEM KaXKA0r0 3KCTPaKTa NPOMbIBAIOT KanWmmnsp U pacnbliiUTENbHYI0 CUCTEMY
MWBK B Teuenue 5- 10 c.

3Ha4yeHMa MacCOBOW KOHLIEHTpauuum 30M0Ta B 9KCTpakTax OMPEAEensAlT Mo rpagyMpoBOYHbLIM
rpadomkam..

9.4 ObpaboTka pe3ynbTaTtoB aHanu3a

Maccosyto gosnio 3omnorta X, MIH (r/T), BbIMMCNAIOT N0 hopmMyne

C-Vi
m

X= , (11)

rae C — maccoBas KOHLEeH 3pal.u/m 3010Ta, onpegenexHas no rpagyMpoBOYHOMY rpadIuKy, MKr/cM®;

V; - o6bem akcTpakTa, cM

m — macca HaBeCkM I'Ip06bl, r.

MpuemnemMocTb MOSlyYeHUs1 pe3ynbTaTtoB ONpeaeneHuss MacCcoBOW JONM 30510Ta PacCYUTLIBAIOT MO
[OCT P 5725 u FOCT P 53198 pasaen 13.

MeTponormyeckne xapakTepucTUKU Pe3ynbTaToB OnpeaeneHuss MaccoBOM LONM 30M0Ta HE OOSDKHbI
NpeBbILLATL 3HAYEHWI, YKa3aHHbIX B Tabnuue 2.

KOHTponb C€TabunbHOCTM M MPaBUIILHOCTM PE3YnbTaTtoB ONpeferneHus MaccoBOi AO0MM 30510Ta
npoeogaT no NOCT P 5725 n TOCT P 53198 pasgen 13.

10 ATOMHO-ab6CcOpPOLMOHHbLIN MeToA onpeaerneHust cepedpa

Metog OCHOBaH Ha pacTBOPeHUM Npobbl B CMECUM COMSAHOW U a30THOW kucnoT(3:1), pacnbineHun
pacteopa npobbl B BO3AYLLUHO-ALETUNEHOBOE MIaMsa U U3MEPEHUM BEMUYUHLI NOrMOLLEHUS aHANUTUYECKON
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nuHuu cepedpa 328,0 HM.

10.1 Cpeacrea u3amepeHui, BCnomoraTenbHble YCTPOICTBa, Matepuarbl, peakTUBbl, pacTBOPLI

[Ina npoBeneHuss aHanmu3a NPUMEHSAIOT CPEACTBA M3MEPEHUSA, MaTepuanbl, peakTUBbl U PacTBOPbLI,
yKasaHHble B 7.1, U ONONHUTESNbHO:

Bpom no MOCT 4109.

Kucnota asotHasa no NOCT 4461 u paCTBop a30THOW knucnotol (1:3).

KoHnueckue konbbl BMECTUMOCTBIO 250 M ¢ Kpbiwkon no MOCT 25336.

Cepebpo no MOCT 6836 mapku He Hmke Cp 999.

10.2 MNoaroToBka K aHanu3ay

10.2.1 MpuroTtoBneHue pacTeopoB cepebpa

10.2.1.1 OcHosHoM pacteop A: 0,1 r cepebpa pactsopsator B 10 om® pacTtsopa a3oTHOWM KUCnoThl (1: 3)
npu cnabom Har ?eBaHMM Ha SNeKTPONNUTKE, NEepPeHOCAT B MEpHYI0 Kkonby BmectumocTbid 100 cm
npunueBalT 5 CM~ a30THOW KUCNOTbI, AOBOASAT A0 METKM ,qmcmnnupOBaHHom BOAOW M nepemeLuuaaloT
PacrBop A umeer MaccoBylO KOHUEHTpauuio cepebpa 1 mr/cm’. PacrBop xpaHAT B 3aWMLWIEHHOM OT CBeTa
MecTe.

10.2.1.2 PaCTBop B: 10 om® pacTBopa A nepenuBaloT B MEPHYIO Konby BmMecTUMOCTbio 100 oM,
[06aBnAOT 5 CM> a30THOW KMCNOTbI, AOBOAAT A0 METKM p,ucmnnuposaunou BOAOW W NepemeLLnBaloT.
PacTtsop B umeer maccoBylo KOHUEHTpaLuio cepebpa 0,1 Mr/cm>, PacTBOp XpaHAT B 3aLMLLEHHOM OT cBeTa
MecTe.

MpuMedyaHune - Kucnorta asoTHaa U AUCTUINUPOBaHHas BoAa, NpUMEHAeMble ANS nApuroToBNeHnAa
pacTBopoB A 1 B, He JOMXHEI cofepxaTb MOHOB Xnopa.

10.2.2 PactBopbl cepe6pa AN NOCTPOEHUA rpa,qyupoaoquoro rpadmka: B LIECTb MEPHbIX Kon6
BMECTUMOCTbI0 N0 100 cm® kaxaas HanueaioT 0,5; 1; 5; 10; 15 u 20 cm® pacrBopa b, pob6asnsior no 15 oM’
CONSAHOW KUCNOTLI, JOBOAAT 1O METKN AUCTUNANPOBAHHON BOAOW U nepemeLuwBaloT Mony4yeHHbIE pacTBOPLI
MUMEIOT MacCcoBble KOHUeHTpauuu cepebpa 0,5; 1; 5; 10; 151 20 MKF/CM® COOTBETCTBEHHO. PacTtBopbl XpaHAT
B 3aLLUMLLUEHHOM OT CBETA MECTE.

10.3 MNpoBeaexHne aHanusa

HaBecky CBMHLOBOro KOHLEHTpaTa maccoun 2,000 r (npu maccosoun gone cepedbpa menee 100 r/T) unu
1,000 r (npwm Maccoaom aone cepebpa 6onee 100r/T) noMewalT B TEPMOCTOMKYIO KOHMYECKYI0 Konby
BMECTUMOCTbI0 250 cM°, npunusaioT 20 cM° a30THOWM KUCMOTbI U 3 CM° 6poma u octaensioT 6e3 HarpeBaHus
noa KpbILWKON B TeyeHne 30 MuH. 3atem npo6¥ HarpeBaloT Ha ANEKTPONMUTKE U BbiMapuUBaloOT A0 BRNAXHbIX
coneii. Mpoby oxnaxaatotr, Ao6aBnAlT 20 CM~ CMeCcU CONsIHOM M a3oTHOM kucnot (3:1), pacTBOpSIOT noj
KPBILLKOW 1 3aTeM CHSIB KDbILUKY, BbINAPUBAIOT 10 BNaXHbIX coneii. [106aBnsioT 15 cM> CONSIHOI KUCNOTI,
40 - 50 cm® ONCTUNNMPOBAHHOW BOAbI, KwnﬂTﬂT B TeyeHue 2-3 MuH. PacTBOop oxnaxaaioT, nepenueaior B
MEpHYIO Konby BmecTUMOocTbio 100 CM AOBOAAT A0 METKM AUCTUIIMPOBAHHOM BOAON W TLLATENbLHO
nepemeLuMBaioT. AHanorM4yHo NPoBOAAT KOHTpOﬂbeIVI OnbIT.

Pacteopbl npo6, pacTtBopbl cepebpa AnA NOCTPOEHUs rpagyupoBOYMHOIO rpaduka v pacTeBop
KOHTPOMNBLHOTO OMbITa PAacnbINAKT B BO3AYLUHO-ALETUMNEHOBOE Nnama CcnekTpodoToOMETpa M U3MEPSIOT
WMHTEHCMBHOCTb AaHANUTUYECKON NMHKUK cepebpa npu AnuHe BONHbLI 328,0 HM.

3HaueHne MaccoBOW KOHUeEHTpauuu cepebpa B pactsope npobbl HaXo0AAT NO rPagyMpOBOYHOMY
rpaduky.

10.4 O6paboTka pesynsratoB aHanusa

Maccogyio gonio cepeGpa X, MaH ™" (1/T), BbiucnAoT no cpopmyne [10).

MpuemneMoCTb NONYYEHHbIX PE3ynLTaToB ONpeaeneHns MaccoBoi Aonu cepebpa paccHUTbLIBAIOT MO
FOCT P 5725 u TOCT P 53198 pasaen 13.

MeTponormyeckue xapakTepucTuku pe3ynsratoB ONpeaeneHns MaccoBon Aonu cepebpa He AOKHbI
npeBbILWATL 3HAYEHUM, YKa3aHHbIX B Tabnuue 2.

KoHTponb cTabunbHOCTUM U NPaBUSIBHOCTU PEe3yneLTatoB onpeaeneHus Maccosoi aonu cepebpa
npoeoasaTt no MOCT P 5725 n TOCT P 53198 paspgen 13.

12



1

2]

MMrueHudeckue Hopmatueel MM
2.2.5.1313-03

CaHuTapHble NpaBuna
Crn1.1.1058-01

FOCT P 54919—2012

Bubnuorpadms

MpegenbHo gonycTuMele koHueHTpauum (MNOK) BpegHbix BewecTs B
BO3Aiyxe paboyeii 30HbI.

OpranaaLu/lﬂ M npoBeaeHUWe nMNPOU3BOACTBEHHOINO KOHTPONA 3a

cobntogeHnem CaHUTapHbIX MpaBuil U BbIMOJIHEHUEM CaHUTapHO-
NpoTUBO3NNAEMUNOITOrMYECKNX MepPONPUATUIA.
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