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HALUWOHANBHBLIY CTAHOAPT POCCUNCKOWN ®EQEPALMUMN

CEPEBPO
MeTo aTOMHO-abCOPOLMOHHOrO aHanu3a

Silver. Method of atomic-absorption analysis

Data BBegeHua — 2015—07—01

1 O6bnacTb NpUMeHeHusA

Hacrosiwuit  cTraHgapt pacnpoctpaHseTcs Ha adduHupoBaHHoe cepebpo C MacCcoBOW JoOnew
cepebpa He meHee 99,8 %.

CTtaHgapT yCTaHaBnMBaeT METOA AaTOMHO-abCOpPOLMOHHOrO OnpeaeneHus npumecei: anioMUHUSA,
BUCMYTA, >Xenesa, 30Mn0Ta, KagMusa, kobanbta, marHusl, mMapraHua, Meau, MbllbsKa, HUKENs, Onoea,
nannagus, nNaTuHbl, POAWSA, CBMHLA, CerneHa, CypbMbl, Tennypa, TuTaHa, XpomMa W UWHKa B
achduHMpoBaHHOM cepelbpe. TpebGoBaHMsa K XMMUYECKOMY COCTaBy cepebpa ycraHosneHbl B FOCT 28595.

2 HopMaTuBHbIe CCbITKU

B HacTosiLLeM cTaHdapTe UCMOoNb30BaHbl HOPMaTUBHBIE CCbIMKKM Ha CneayloLlme CTaHaapThi:

FOCT 123-2008 Ko6anbT. TexHn4eckne ycrnosus

FOCT 804—-93 MarHuit nepBUYHbIN B YyLIKaX. TexHUYeckue ycrnosus

FOCT 849-2008 Hukenb nepBUYHBIA. TEXHUYECKUE YCIOBUA

FOCT 859-2014 Meab. Mapku

FOCT 860-75 OnoBo. TexXHU4eCKue ycnoBus

FOCT 1089-82 Cypbma. TexHuyeckue ycnosus

FOCT 1467-93 Kagmui. TexHuyeckue ycnosus

FOCT 1770-74 (ISO 1042-83, ISO 4788-80) [lNocyaa mMepHas nabopatopHaa CTEKNsHHas.
Liununapbl, MEH3ypKu, konbbl, Npobupkn. O6LWmMe TeXHUYECKNe yCrnoBusi

FOCT 3640-94 LlnHk. TexHuueckue ycnosus

FOCT 3778-98 CeuHel. TexHUYECKME YCNOBUA

FOCT 4055-78 Peaktubl. Hukenb (I1) a30THOKMCALIN 6-BOAHBIN. TexHU4eckue ycnosus

FOCT 4456-75 PeaktuBbl. KagMui cepHOKUCHALIN. TEeXHUYECKME yCrnoBus

FOCT 5457-75 AueTuneH pacTBOPEHHbIN U ra3o00pasHbIii TEXHUYECKUN. TexHnYeckne ycrnosus

FOCT 5817-77 Peaktusbl. Kucnora suHHasn. TexHU4eCcKkne ycrioBus

FOCT 5905-2004 (MCO 10387:1994) XpoM metannuyeckuin. TexHuyeckue TpeboBaHusa u yCnosus
NoCTaBKU

FOCT 6008-90 MapraHel, MeTannM4eckui u mapraHew, a30TMPOBaHHbIN. TexXHU4YECKue ycriosua

FOCT 6835-2002 30n0T0 1 cnnasbl Ha €ro ocHoBe. Mapku

FOCT 1015779 AproH razoo6pasHbiit ¥ Xuakuin. TexHu4eckue ycnosus

FOCT 10298-79 CeneH TexHu4eckuin. TexHn4yeckue ycroBus

FOCT 10928-90 Bucmyt. TexHuueckue ycnosus

FOCT 11069-2001 AntoMUHMI NEPBUYHBLIA. Mapku

FOCT 11125-84 Kucnota asotHasi 000601 YnMCTOTbl. TEXHUYECKUE YCNOBUS

FOCT 12342-81 Poaun B nopotuke. TexHnyeckue ycnoBus

FOCT 13610-79 XKene3o kapboHUINbHOE pagUOTEXHUYECKOE. TEXHNYECKNE YCITOBUS

FOCT 14261-77 Kucnota consiHass 0co60ou 4ucToThl. TEXHUYECKNE YCIOBUS

FOCT 14262-78 Kucnota cepHasi 0co60M YUCTOThI. TeXHUYECKne ycnosusi

FOCT 17614-80 Tennyp TexHuueckui. TexXHU4ecKkue ycrnoBus

FOCT 17746-96 TutaH rybuatblil. TexHU4eCKkue ycnoeus

FOCT 18289-78 Peaktusbl. Hatpuit BONbpaMoBOKUCTIbIN 2-BOAHBIN. TexHMuYeckue ycnosus

U3pnanne opuunanbHoe



rOCT P 56308—2014

FOCT 20448-90 T[asbl yrneBoAOPOAHblE CXIKEHHbIE TOMSIMBHbIE AN KOMMYHarbHO-ObITOBOMO
notpebneHus. TexHu4eckue ycnosus

FOCT 22861-93 CBuHeL BbICOKOW YNCTOTbI. TEXHUYECKUE YCIIOBUSA

FOCT 23620-79 HuoGua nATUOKUCH. TEXHUYECKUE YCIOBUS

FOCT 25336-82 NMocyna n obopynosaHue nabopatopHble CTEKMAHHbIE. TUMbI, OCHOBHLIE NapaMeTpbI
1 pa3mepsl

FOCT 28058-89 3onoTto B cnuTtkax. TEXHUYECKUE yCnOBUS

FOCT 28595-90 Cepebpo B crmTkax. TexHu4eckue ycrioBusi

FOCT 29227-91 (NCO 835-1—81) [lMocyaa naboparopHasa creknAHHaa. MuneTku rpagympoBaHHbIE.
Yactb 1. O6wue TpeboBaHus

FOCT 31290-2005 NnaTtuHa adppuHupoBaHHas. TexHu4yeckue ycrnosus

FOCT 31291-2005 Mannaguin adHUPOBaHHBIA. TEXHUYECKUE YCNOBUA

FOCT P 8.563—2009 locyaapcrBeHHass cuctema obecneyeHust e€aMHCTBA uaMepeHun. MeTtoauku
(MeToAabl) U3IMEpPEeHUN

FOCTP NCO 5725-1—2002To4HOCTb (NPaBUITLHOCTb U NPELM3UOHHOCTL) METOAOB U pPe3ynbTaToB
namepeHui. Hactb 1. OCHOBHbIE MOJOXEHUS1 U ONpeaeneHust

FOCT P NCO 5725-3—-2002 To4HOCTb (MPaBUNbLHOCTb U NPELU3NOHHOCTb) METOAOB U PEe3yrbTaToB
namepeHuin. Yactb 3. MpomexyTouHble Noka3aTenyu NPELM3MOHHOCTU CTAHAAPTHOIrO METoAAa U3MEepPEHUIA

FOCT P NCO 5725-4—-2002 To4HOCTb (NPaBUMbHOCTb U NPELU3UOHHOCTb) METOA0B U PEe3ynbTaToB
namepeHuin. Yactb 4. OCHOBHbIE METOAbI ONpeaeneHusl NPaBUIbHOCTU CTAHAAPTHOIO METOAA U3MEPEHUN

FOCT P NCO 5725-6—2002 TOYHOCTbL (MPaBUNLHOCTb M NPELU3UOHHOCTb) METOA0B M pe3ynbTaToB
naMepeHui. Yactb 6. Ucnonb3oBaHne 3HaYE€HMI TOYHOCTU HA NpakTuke

FOCT P 522442004 Mannaguin acbpmHUpoBaHHbIK. TEXHUYECKUE YCIOBUSA

FOCT P 52245-2004 lNnaTtuHa acdbduHMpoBaHHas. TexHnyeckue ycnosus

FOCT P 52361-2005 KoHTponb 00bekTa aHanuTu4eCckuin. TepMuHbl U onpeaeneHust

FOCT P 52501-2005 (MCO 3696:1987) Boaa anst nabopatopHOro aHanuaa. TexHU4eckue ycnoBus

FOCT P 52599-2006 [paroueHHble MeTannbl U ux cnnaebl. O6uwme TpeboBaHus Kk MeToAgam aHanusa

MpuMeyaHue—Tpu NONb3OBaHUM HACTOSILIMM CTAHAAPTOM LienecooBpasHo NPOBEepUTL AEHCTBUE CCHINOUHBIX
CTaHZapToB B MH(POPMALMOHHOI cucTeMe 0BLLero Morb3oBaHust — Ha ouuManbHOM caiite defleparnbHoro areHTcTBa
Mo TEXHUYECKOMY PerynupoBaHiio n METPONOrUM B CETU MHTEPHET UMK MO eXerofHoMy UHEOPMaLIMOHHOMY ykasaTenio
«HaumoHarbHble cTaHAapTbi», KOTophlii ony6nukoBaH MO COCTOSHUIO Ha 1 siHBapsA TeKylero roga, W No Bbinyckam
eXKeMeCSYHOro MHPOPMALIMOHHOTO ykasaTens «HauuoHanbHble CTaHAapTLI» 3a TeKyLMit ros Ecnu 3aMeHeH cCbinouHbIi
CTaHAapT, Ha KOTOpLIA AaHa HeJaTUPOBaHHAA CChiNka, TO PeKOMEHAYETCA UCMONb30BaTh ASHCTBYIOLLYIO BEPCUIO STOMO
cTaHAapTa € yY4eTOM BCEX BHECEHHbIX B AaHHYIO BEPCUIO U3MEHEHUIA. ECM 3aMeHeH CCbINOYHBIN CTaHAapT, Ha KOTopbIi
JaHa jaTupoBaHHasi CChifika, TO PEKOMEHAYETCA UCMONb30BaTk BEPCUI0 STOMO CTaHAapTa C yKasaHHbIM BbilLe rogoM
yTBepXAEHUA (NPUHATHUA). Ecrin nocne yTBepXAEHNA HaCTOALLEro CTaHAapTa B CCbINOYHbIA CTaHAAPT, Ha KOTOPbLIA AaHa
JAaTMpoBaHHas CCbifika, BHECEHO MW3MeHeHWe, 3aTparvBarolliee MONMOXKEHUE, Ha KOTOpOe faHa CCbinka, TO 3TO
MOSIOXKEHNE PEKOMEHAYETCA MPUMeHsITb Ge3 yyeTa [aHHOro U3MeHeHus.. ECnn cCbinouHblit cTaHAapT oTMeHeH Ge3
3aMeHbl, TO MOJSIOXKEHNE, B KOTOPOM faHa CCbifIka Ha Hero, pEKOMeHAYeTCs NPUMEHATL B YacTy, He 3aTparusatoLleil aTy
CCBINKY.

3 TepMmuHbl n onpeageneHus

B Hacrosilem craHaapte npuMeHeHbl TepmuHbl no [OCT P 8.563, T[OCT P NCO 57251,
FOCT P 52361 u pekomeHgauusm [1].

4 CymHOCTb MeToaa

MeToa HacTOsILEro cTaHaapTa OCHOBaH Ha UCMApeHun W atoMu3auuu pacTBopa B NiiamMeHn ra3oBom
ropenku unu rpacdutoBoro arommsaropa (KIOBETbI), M3MEPEHUM aTOMHOrO MOrMOLLEHNA aHaNUTU4ECKUX
(pe30HaHCHBIX) CneKTpanbHbIX NMHUIA ONPeaensemMblX 3NeMEHTOB-NPUMECEN U NOCneayLeM onpeaeneHnum
UX COZEpXaHWA No rpagympoBOYHbLIM XapaktepuctukaMm. MeToa no3sonsieT onpeaensTb CoAaepKaHue
npumeceii B auanasoHax, npuBeaeHHbIX B Tabnuue 1.



Tabnuuya1-/[uanasoHsl U3MEPEHUI MACCOBbIX A40NEH ONpeAensiembIX NIEMEHTOB
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SOneMeHT Maccoeas gons 3nemMeHT MaccoBasa gons
AnOMUHWIA Ot 0,00020 go 0,010 BKIIHOM. Onoso OT1 0,00020 go 0,010 sxrtou.
BuemyTt Ot 0,00020 go 0,010 BksIHOM. Mannaguia Ot 0,00020 go 0,020 sxrtou.
Keneso Ot 0,00020 go 0,040 Bxstou. MnaTtuHa Ot 0,00020 po 0,020 BkrItOM.
3onoTo Ot 0,00020 go 0,020 BksIHOM. Poawia OT1 0,00020 go 0,010 sxrtou.
Kagmuin Ot 0,00010 go 0,010 BrsTHOM. CBuHel Ot 0,00020 go 0,010 BxrtouY.
KobGanbt Ot 0,00020 go 0,010 Bkntou. CeneH Ot 0,00020 pao 0,010 BKIIHOM.
Marnuia Ot 0,00020 go 0,010 Bkntou. CypbMa Ot 0,00020 go 0,010 BxrtouY.
MapraHey Ot 0,00020 no 0,010 BrNtOM. Tennyp Ot 0,00020 pao 0,010 BrIIHOM.
Meab Ot 0,00010 go 0,020 BKntom. TutaH Ot 0,00020 pao 0,010 BrntOM.
MblLWw bk Ot 0,00020 go 0,010 BKntoM. Xpom Ot 0,00020 pao 0,010 BrNtoM.
Hukenb Ot 0,00020 go 0,010 sKntoM. LinHk Ot 0,00020 pgo 0,010 Bkntou.

B npoueHTax

5 ToyHOCTb (NPaBUNBLHOCTL U NPEL3UOHHOCTBL) MeToAa
5.1 NMokasaTenu ToOYHOCTU MeTOAa

MokasaTenu TOYHOCTU METOAA: FPaHWLbl MHTEPBANa, B KOTOPOM C BEPOATHOCTLIO P=0,95 HaxoauTcs
norpeLwHocTe noBoro K3 COBOKYMHOCTW pe3ynbTaToOB aHanu3da + A, craHgapTHble OTKINOHEHusA
NOBTOPSIEMOCTU S; U BOCNPOU3BOAMMOCTU S, CTAHAAPTHBIE OTKIMOHEHUA NPOMEXYTOYHON MPELIU3MOHHOCTH
Siro), 3Ha4eHus npegena NOBTOPAEMOCTH 7, MpeAena NPOMEXYTOYHOW NPEeLU3UOHHOCTH Rito) U npeaena
BOCMPOU3BOAMMOCTM R — B 3aBUCMMOCTM OT MAacCCOBOM [0NU ONpeaensemoro 3sneMeHTa-npuMecu
npuBeAeHbl B Tabnuue 2.

Ta6 nwuuya2-Tlokasarenu TodHOCTM MeToaa (P=0,95)

YposeHb 5 CranpapTHoe %':;:‘gig{_;%e CraHgapTHoe M[ﬁ:‘;:;";'a Mpeaen MNpepen ) Mpezen
MacCCOBbIX Aoren| OTKroHeHue I'IpOMe)KyTO‘-lHOI7I OTKNoHeHVe a6CoNIoTHOM MOBTOPSEMOCTH, NPOMEXYTOHHOU BOCNPOVIBBOANMO,
On;—?s;gf;ggblx I'IOBTOpFéeMOCT n, MPELM3IOHHOCTH, BOCI'Ip;Ias;O,D.VIMO MorpeLLHocTH, r npeL[VIT{,/IOHHOCT W, cm, R

r SI(TO) R :l:A I(TO)

0,00010 0,000007 0,00002 0,00003 0,00006 0,00002 0,00006 0,00008

0,00030 0,00002 0,00003 0,00004 0,00008 0,00006 0,00008 0,00011

0,00050 0,00003 0,00004 0,00005 0,00010 0,00008 0,00011 0,00014

0,0010 0,00007 0,00007 0,00010 0,0002 0,0002 0,0002 0,0003

0,0030 0,0001 0,0002 0,0002 0,0004 0,0003 0,0006 0,0006

0,0050 0,0002 0,0003 0,0003 0,0006 0,0006 0,0008 0,0008

0,0100 0,0004 0,0006 0,0007 0,0014 0,0011 0,0017 0,0019

0,020 0,0007 0,0011 0,0013 0,003 0,002 0,003 0,004
0,040 0,0011 0,0022 0,0026 0,005 0,003 0,006 0,007
Ona  npoMEXYTOYHbIX 3HAYEeHU MAacCOBbIX [ONen onpeaenseMblX SNEMEHTOB 3HA4YeHus
nokasartenein TOYHOCTM Haxo4AT METOAOM NIMHENHON MHTepnonsauun no hopmyne
A, :AH+(x—cH)—’2:_é:, M

rae Ay — 3HaveHue nokasaTtensa TOMHOCTU AnA pesynbtarta aHanusa X; %;

A4, As — 3HadeHuA nokas3aTenen TOYHOCTW, COOTBETCTBYIOLUME HWXKHEMY U BEPXHEMY YPOBHAM
MaCCOBbIX AONel onpeaensemMblxX 9NeMEHTOB, MEXAY KOTOPbIMU HAX0AMTCS pe3ynbTaTt aHanusa, %;

X — pesynbTar aHanusa, %;

Cy, Cy; — HWXHWUIA U BEPXHUA YPOBHU MACCOBBLIX AOMEW INEMEHTOB, MEXZY KOTOPbIMU HaxoaWTCA
pesynbTaT aHanusa, %.

5.2 MpaBUNbHOCTb

CucreMaTnyeckass MorpewHocTs MeToda Mpuv ypOBHE 3HAYMMOCTU a=5 %, YCTaHOBMEHHAs B
cooTBeTCTBUK € TpeBosaHusaMmn TOCT P UCO 5725—4, Ha BCex ypOBHSAX MACCOBLIX JONE onpeaensemMblxX

3
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3NeMEHTOB He3Haynuma.
5.3 MNpeynsMoHHOCTb

JnanasoH [Byx pe3ynbTaToOB OMNpeferneHud, MOMydYeHHbIX AN OAHOW WM TOW e npobbl OAHUM
oneparopoM € UCMONb30BaHWEM OZHOrO U TOrO e 000pyA0BaHMA B Npeaenax KpatyanLiero u3 BO3MOXHbIX
WHTEPBANIOB BPEMEHU, MOXET MpeBbIWATL YKa3aHHbll B Tabnuue 2 npegen noOBTOPAEMOCTM T,
YCTaHOBIEHHbIN B COOTBETCTBUU C TpeboBaHuammu FOCT P NCO 5725-6, B cpegHeM He Yalle 04HOro pasa
B 20 cnyyasx npy NpaBuITbHOM UCMONb30BAHMM METOAA.

B npegenax ogHoii nabopatopumn gBa pesynbrata aHanuM3a OAHOW M TOW e npobbl, MONyYeHHbIe
pasHbiMM oneparopamMu C WUCMONb3OBaHMEM OAHOr0 W TOro e O0OOpyAOBaHMA B pasHble AHM, MOryT
pasnuuaTbCsl C NPeBbILUEHUEM YKa3aHHOro B Tabnuue 2 npeaena npoMexyTo4HON NPeLUUsUoOHHOCTU Riro),
YCTaHOBIEHHOIO B COOTBETCTBUM C TpeboBaHusimm FTOCT P UCO 5725-3, B cpeaHeM He Yyaule 04HOro pasa
B 20 cnyyasx npy NpaBuIilbHOM UCMONb30BaHUM METoAA.

Pesynbtatel aHanmu3a oOfHOW M TOM >e npobbl, NOMydYeHHble ABYMsi rnabopaTopusiMu, MOTyT
pasnuyaTtbCs C NPEBLILEHUEM YKa3aHHOro B Tabnuue 2 npegena BOCNPOU3BOAMMOCTM R, yCTAaHOBIIEHHOIO B
cooTtBeTCTBUM C TpeboBaHuamu FOCT P NCO 5725-1, B cpegHeM He valle oaHoro pasa B 20 cnyvasx npu
npaBWbHOM UCMNONb30BAHMKN METOAA.

6 TpeboBaHuA

6.1 O6wwue TpeboBaHMa K MeToay aHanu3a, TpeboeaHua K obecnedeHuo 6e30nacHOCTU
BbINonHseMbix pabot — no FOCT P 52599.

6.2 K BbINOMHEHMIO aHanu3a gonyckatoTcs nuua He monoxe 18 net, obyyeHHble B YCTAHOBIIEHHOM
nopsagke u gonyLweHHbIe K CaMOCTOATENBHOM paboTe Ha ucnonL3yeMomMm 060opya0BaHuN.

7 CpeacTtBa u3sMepeHui, BcnomoraresnibHoe o6opyaoBaHue, marepuarbil,
peakTuBbI

7.1 CpeacrTBa usmepeHun

Becbl nabopaTopHble C NOrpeLLHOCTLI0 n3MepeHnus He Gonee + 0,0003 r.

Konbbl mepHble 1-25-2, 1-50-2, 1-100-2, 2-25-2, 2-50-2, 2-100-2, 2-1000-2 no FOCT 1770.

MeH3ypku BmectumocTbio 50, 100, 250, 1000 cm® no rOCT 1770.

MukponuneTkn nopLuHeBble BMeCTMMOCTLIO 0,01; 0,02 n 0,05 oM.

Munetkn 1-1-2-1, 1-1-2-2, 1-1-2-5, 1-1-2-10 no NOCT 29227 .

CnekTpomeTp Ans  arOMHO-abCOpOLMOHHOrO aHanusa C  nfaMeHHbIM  W/unu  rpaduToBbLIM
aTommusaTopamm.

CnekTpanbHble namnbl C MOMbIM KaTOAOM AN OnpefensieMblX SMeMEHTOB U/Mnu 6e33neKTpoaHbIe
rasopaspsgHble naMmnbl Ana onpeaenexHns BMCM%Ta, MbILLUbSAKA, OfI0BA, CeneHa, CypbMbl U TENnypa.

Lunungpbl MepHble BmecTumocTbio 10 cvm” no FTOCT 1770.

7.2 BcnoMmorarenbHoe 060opyaoBaHue

Meyb MydenbHasa ¢ TEPMOPErynaTopoM ¢ TemnepaTtypoi Harpesa 4o 1000 °C. .
lMnuta snekTpuYeckas ¢ 3aKkpbITOM CNMpansto U perynupyemoil TeMnepaTypoi Harpesa ao 300 C.
LLkad cywmnbHbIV ¢ TEemnepaTypon Harpesa ao 150 C.

7.3 MaTtepuanbl

AproH razoo6pasHbliii unu xuakuin no FOCT 10157.

AueTunneH pacTBOPeHHbIN U razoobpasHoeii no FOCT 5457.

BopoHku nabopatopHbie no FOCT 25336.

EMKOCTU NONMSTUNEHOBbLIE, NONIMAPONUIIEHOBLIE UM TEPAOHOBLIE BMECTUMOCTLIO 50, 100 oM,
MponaH-6yTaH B 6annoHax TexHuyeckuin no FOCT 20448.

CTakaHbl CTeknsiHHbIE BMeCTUMOCTbio 100, 250 1 400 cm® no FOCT 25336.

Crekna 4acoBble.

CTtynka aratoBas.

Turnu KOPyHAOBbLIE.
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dunbTpbl GymakHbie 06e330MeHHbIEe «CUHAA NeHTay u «benasa nexta» no [2].
7.4 PeakTtuBbl

AnoMmuHuin Mmetannuueckuin no FOCT 11069.

Bapus nepokcua (6apus nepekuchb) oc.4. no [3].

BydepHbIii pacTBOp CEPHOKUCIIONO KagMUA C MacCOBOW KOHLEHTpauuen kagmus 5 I'/AM Hasecky
cepHOchnoro Kaamua maccon 11,4 r nomewaT B MEPHyYI0 konby BmectumocTbio 1000 CM npunueaoT
500 cm® BO/lbl, NEPEMELUMBAIOT 10 paCTBOPEHUS COMKU, AOBOAAT BOAON 00bEM 10 METKM M NEPEMELLMBAIOT.

Bucmyt no NOCT 10928.

Boaa ansa nabopartopHoro aHanu3a 1-# ctenedun ymctotol no FOCT P 52501 (nanee — Boaa).

BoaHas cycneHsus MSATMOKMCH HUOOUSA C MacCOBbIM COOTHOLLEHUEM 1:5: K HABECKE NATUOKUCU HMOOUA
Maccou 4,0 r npubasnsior 20 oM’ BOAbI U NEPEMELLUMBAIOT 40 COCTOSIHUSA CYCMEH3UN.

Xene30 kapboHunbHoe, paguotexHnyeckoe no NOCT 13610.

3onoto B cnutkax no FOCT 6835 wnu MOCT 28058 ¢ maccoBoit fonei OCHOBHOTO BeLlecTBa He
MeHee 99,99 %.

Kaamun metannuyeckun no NOCT 1467.

Kagmui cepHokucnbivi no FOCT 4456.

Kucnota asotHasa ocobow umctotbl no FOCT 11125 u pazbaBneHHas 1:1.

Kucnota BunHasa no FOCT 5817, pacTBop MaccoBon koHUeHTpauuen 10 r/,uM

Kucnota cepHas oco6oi uncrtotbl no NOCT 14262 u pazbaBneHHas 1:9.

Kucnota consHaa oco6on unctotel no NOCT 14261 u pasbasneHHas 1:1, 1:5, 1:7, 1:20, 1:100.

Kob6anbt no MOCT 123.

Maruuin no FrOCT 804.

Mapraney, meTannuueckuin no FrOCT 6008.

Meab no FTOCT 859.

MbILbAK MeTannu4Yeckuini 0cobon YMCToTbl No [4].

HaTtpuit BonspamMoBOKUCHbIN 2-BoAHbIN N0 TOCT 18289.

Hukenb no FOCT 849.

Hukenb azoTHOKUCNLIA 6-BOAHLIM N0 TOCT 4055.

Hunobus natnokuce no FOCT 23620.

Onoso no FOCT 860.

Mannaguii acdpdmHuposanHeii o FOCT P 52244 unu MOCT 31291 ¢ maccoBoW [ONEi OCHOBHOrO
BeLlecTea He meHee 99,98 %.

MnatuHa adpduHupoaHHaa no MOCT P 52245 unn FOCT 31290 ¢ maccoBon A0Nen OCHOBHOrO
BellecTea He MeHee 99,98 %.

PaCTBop 2a30THOKMCNOro Hukens (MoaudukaTop MaTpuubl) C MacCOBOM KOHUEHTpauuen Hukens
1 r/,qM HaBecky aSOTHOKVICJ'IOFO HUKens maccoi 0,494 r noMmeLLaldT B MEpPHyl0 Konby BMeCTUMOCTbIO
100 cm®, npubasnsT 50 cM® BOAbI, NEPEMELLMBAIOT O PAaCTBOPEHWS CONMU, AOBOAAT BOAOW A0 METKM M
nepemeLLnBaloT.

PacTtBop BONbPAMOBOKUCIIOFO HaTpuMsA C MacCOBOW KOHLEHTpauuen Bonbdpama 5 r/am>: HaBeCKy
BONb(ppamMoOBOKUCIOr0 HaTpusit mMaccon 0,897 r nomeLlaloT B MepHylo konby BmecTumoctbio 100 cm”,
npubasnswT 50 cM® BOAbI, nepeMeLLnBalT A0 PacTBOPEHUs COnM, AOBOASAT A0 METKM BOJOW M CHOBA
nepemeLLnBaloT.

Poawin B nopowke no MOCT 12342 ¢ MacCoBOW 40N OCHOBHOIO BeLLecTBa He meHee 99,97 %.

CauHeL, BbICOKON YnctoTbl No FOCT 22861 unu FOCT 3778.

CeneH TexHuyeckuin no FOCT 10298.

Cepebpo BbICOKOW YMCTOTHI MO [5].

CMecCb CONSAHOM M a30THOI KMCIOT B COOTHOLUEHUN 3:1, CBEXENPUrOTOBNEHHAS.

Cypbma no FOCT 1089.

Tennyp no FOCT 17614.

TwuTaH rybuaTbiii no FOCT 17746.

Xpom metannuyeckun no FOCT 5905.

LinHk no TOCT 3640.

Honyckaetca npuMeHeHue Apyrux cpeacts WU3MEpPEHUN, BCNOMOraTenbHOro 060opyAOBaHMS,
MaTepuanoB U peakTUBOB NPW YCIOBUMU MONYyYEeHUS] METPONOrMYECKUX XapakTepUCTUK, HE YCTynaroLumx
yKasaHHbIM B Tabnuue 2.

PacTBopbl peakTMBOB MO HacTosiLieMy nOAPasfeny XpaHAT B 3aKpbITOW CTEKNSAHHOW uUmn
MOSIMSTUNEHOBON Nocyae Npu KOMHATHOWM TemnepaTtype, CPOK ro4HOCTU pacTBOPOB He orpaHuyusaeTcs. MNpu
MCNoNb30BaHWM PacTBOPOB, XpaHMBLUMXCA Bonee roga, cnegyet yoeautbcsi B OTCYTCTBUM 0CajKa, XIoMbes,

5
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M3MEHEHUs LBeTa pacTeopa. B npoTMBHOM criyuae pacTBOpPbI 3aMEHSIIOT CBEXENPUTOTOBANEHHBIMU.
8 MoaroroBka K aHanu3y
8.1 MpurorosneHne 0CHOBHbLIX PAaCTBOPOB

B npuBeaeHHbIX HWXe npoueaypax MpPUroTOBIIEHUS OCHOBHBLIX PacTBOPOB Yka3aHbl MAacCbl HAaBECOK
MaTepuanoB 4YMCTOTON He Hwke 99,96 %. B cnyyae MCnonb30BaHUA PEakTUBOB YUCTOTON HWXKE, YeM
99,96 %, BBOAAT NOMpPaBKy MAacCbli HABECKM B COOTBETCTBUM C MACCOBOM AONEN OCHOBHOMO BELLECTBA,
YyKa3aHHON B NACMOPTE HA PEAKTUB.

MpurotoBneHHble PacTBOPbI XPaHAT NPU KOMHATHOW TeMmnepaTtype B repMETUYHO 3aKPbITbIX €MKOCTSX
u3 cTekna u/unu nnacruka He 6onee o04HOrO roaa.

Ha emkoctax ¢ pacTBopamu AOMKHbI ObiTb HAKMNEEHbl STUKETKU C yKa3aHWEeM HAUMEHOBAHMA UMK
yCNoBHOr0 0603HAYEHUs1 3NEMEHTOB, MAacCOBOW KOHLEHTpaUUM 3MeMEeHTOB U npeaena abCconoTHOM
NorpeLuHoCTU ee YCTaHOBIEHUA, AaThbl MPUrOTOBIIEHUA U CpOKa XpaHeHUsA pacTeopa.

8.1.1 PacTBOp ¢ MaccoBOM KOHLUEHTpauuen poama 2 mricm®

HaBecky poaus maccou 0,2 r B3BELUMBAIOT C MOrPELUHOCTbIO He Gonee + 0,0003 r, TwaTenbHO
nepeMeLLMBaloT B araToBOM CTYMNKE C NSATUKPATHbIM KONMMYECTBOM nepokcuaa 6apusi. MNony4yeHHylo cMechb
NepeHocaT B Koppr,OBbm TUrenb, NOMELLAIOT TUrEMNb B XOMOAHYI0O MY(EmNbHYI0O NMEYb U CNeKaloT npu
Temneparype (850 x 50) °C B TeueHue 2 -3 u.

Turenb co CriekoM  oxTIaxqalor Ao KOMHaTHOW TeMnepaTypbl, MNEPEHOCAT Cnek B CTakaH
BMECTMMOCTbIO 250 CM>, CMauMBaIOT €10 BOAOI U obpabaTbiBalOT paCTBOPOM CONAHON KUcnoThl 1:1. CTtakaH
HarpeBaloT Ha NNUTe A0 MONIHOIO PacTBOPEHUSA Creka, He A0BOASA PacTBOP A0 KUneHusi. OXnaXaeHHbli Ao
KOMHaTHOW TemnepaTtypbl pactBop (UNLTPYIOT 4Yepe3 (UNbTP «CUHAS NeHTa». PUNbTp NPOMbIBAIOT
ropsiu4nM pacTBOPOM COMSIHOM KUCMOTbI 1:5.

Mpu Hanumuum Ha dunbTpe TEeMHOro OcajKka €ro MepeHOCAT B KOPYHAOBLIA TUrenb BMecTe C
unbTPOM, NOACYLLMBAIOT HA BO3AYyXE, I'IOMeLla[aIOT TUrenb B XONOAHYIO My(DErnbHYIO NeYb, BKMIOYAIOT HarpeB
1 npokanueatoT npu Temnepartype (750 £ 50) “C B TeueHue 30 — 40 muH. OxnaxKaeHHbIit 0CTaToK pacTupaiot
¢ 1,0 r nepokcnaa Gapus, cnekaioT, pacTBOPAIOT, PUNbTPYIOT, KaK onucaHo BbiLLE.

dJVIJ'IpraTI:I 06beAVHSIIOT, ynapusalT 40 o6bema 20 — 30 oM, pa3GaBnaloT BOAOW A0 O6bema
50 cm®, HarpeBatoT 40 KUMEHUs U ocaxaaloT cynbdar 6apus ropavymm pacTBOPOM CEpPHOW KUCROTb 1:9.
Yepes 2 — 3 4 NPOBEPAIOT MOMHOTY ocaxkaeHusi cynbcata 6apusi, n06aBUB HECKONMbLKO Kanesnb pacrBopa
cepHon kucnoTel 1:9. PacTBop unbTpyloT vepes cbvmpr «CMHAIA NEeHTa» unu ABOMHON hunbTp «Benas
feHTa» B MEpHYl0 konBy BMecTMMOCTblo 100 CM’, MPOMBIBAS 0CAAO0K Ha (UNLTPE FOPSYUM PACTBOPOM
COnsHOM kucnoTbl 1:5, 3atem 5 — 6 pas ropayen BO,ElOVI. ObbeMm pacTBopa AOBOAAT A0 METKM pacTBOpPOM
CONAHOW KMCNoTbl 1:5 M NnepemeLunBaroT.

8.1.2 PacTtBOpbl C MAacCOBbIMU KOHLIEHTpaLUSAMU I'InaTVIHbI, nannaguMa, 3000Ta, CypbMbl,

MbllbsiKa, CerieHa, Tennypa, kKaaMmma 1 onosa 2 mricm®

HaBecky kaxgoro metanna maccoit 0,2 r B3BeLUMBAIOT C MOrPELLHOCTLIO He Gonee + 0,0003 r u
pacTBOPAIOT NPU HarpesaHun B CTaKaHe B CMECU CONSAHON 1 a30THOW Kucnot 3:1. PacTeopskl ynapusaioT 40
obbema 2 — 3 oM, npubaensioTt 20 om® pacTBopa CONAHON KUCOTbl 1:5, oxna)kgalT U NEPEHOCAT B MEPHbIE
kon6bl BMECTMMOCTblo 100 cm® Kaxgas, AoBoAAT obbeMm A0 METKM 3TUM XXEe pacTBOPOM KWUCMOTbl U
nepemMeLunBatoT.

8.1.3 PaCTBOpr C MacCcOBbIMU KOHLIEHTPALMAMM XKenes3a, Meau, kobanbTa, Mapraiua, BUCMyTa,

HUKens 2 Mricm®

HaBecky kawaoro mertanna maccou 02 I B3BELUMBAKOT C MNOrpeLlHOCTblO He Gonee +0,0003 r,
pacTBOPAIOT NPU HarpeBaHUN B CTakaHe B 10 om® pacTeopa asoTHOW knucnotel 1:1. PacTBopbl ynapusatot 40
ob6bema 2 — 3 om°® | I'Ipl/l6aBJ'IF|IOT 20 oM’ pactBopa COJsHOW KUCMOTbl 1:5, NepeHOCAT B MEPHy0 konby
BMECTUMOCTbIO 100 cM°, 10BOASAT 0GLEM A0 METKM ITUM XE pacTBOPOM KUCMOThbI U NEPEeMELLMBAIOT.

8.1.4 PacTBOp C MaccoBOM KOHLIEHTpauuen cBUHLA 2 mr/cm®

Hasecky CBVIHLI,a Maccon 0,2 r B3BeLUMBAaOT C NOrPELLHOCTLIO He Bonee + 0,0003 r 1 pacTBOpAIOT B
crakaHe B 10 om® pactBopa asoTHOW KMcnoTbl 1:1 npu HarpeBaHuu. PacTBop nNporpesaloT A0 yAaneHus
okcuaoB a3oTa (npekpalleHue BelaeneHus Oypbix NapoB), He AOBOASA A0 KuneHusA. OxnagaloT, NepeHocaT
B MepHble Konbbl BMECTUMOCTLIO 100 om® Kakaasi, ooBoaAsT 06beM A0 METKM BOAOW U NEPEMELLMBALOT.

8.1.5 PacTBOpbLI C MAaCCOBbLIMM KOHLIEHTPALIMAMM allFOMUHUA, XPOMa, MarH1s U LIMHKA 2 mr/cm®
HaBecky kaxgoro MeTanna maccoi 0,2 r B3BELUMBAKOT C MOrPELUHOCTLID He Gonee +0,0003 r u
PaCcTBOPAIOT B CTakaHe B 10 cM° pacTteopa CONstHOM KMCcnoThl 1:1 npu HarpeBaHuu, He 4OBOASA A0 KUNEHUS.
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PacTBOpbl OXnaXaatoT, NEPEHOCAT B MEPHbIE KONObl BMECTUMOCTLIO 100 om® Kaxkgasi 1 nosoaaT obbem A0
METKM pacTBOPOM COJSIAHON KMCAOTHI 1:5 1 nepemeLunsator.

8.1.6 PacTBOpP C MacCOBOI KOHLIEHTpaLMei TUTaHa 2 Mricm’

HaBeCKy TuTaHa maccon 0,2 r B3BELUMBAKOT C NOIPELUHOCTLIO He Bonee + 0,0003 r 1 pacTBOpsAIOT B
20 cm® pactBopa CONSAHOW KMCNOTbl 1:1 MpW HarpeBaHWW B CTakaHe, SaKprTOM 4acoBbIM CTEKMOM, He
[I0BOAA 710 KUMEHNs. PacTBOP CONSIHOI KUCNOTbI NPUGABNSIOT NOPLMSIMU IO 5 CM° 10 MOMHOTO PACTBOPEHUS
TuTaHa. PacTBOp oxnaxaawT, NepeHocAT B MepHylo konby Bmectumoctbio 100 cm®, goBoasAT obbem Ao
METKW pacTBOPOM CONAHOM KUCIOThI 1:5 1 nepemeLLmnBatoT.

8.2 MpuroroBneHne NPOMEXYTOYHbIX PaCTBOPOB

8.2.1 Pacteop A. B mepHyio kondy BMeCTVIMOCTbPO 100 cm® noMeLlaroT no 5 CM°  OAHOSMEMEHTHbIX
OCHOBHbIX PAacTBOPOB, COAEPXALWMX 2 MI/CM° BMCMyTa, kenesa, 30MoTa, kobanbTa, Meau, HUKens,
nannagus, nNnaTuHbl, POAUsi, CBMHLUA, CypbMbl U UuHKa. OOBbEM pacTBOpa AOBOAAT A0 METKM pacTBOPOM
CONAHOW KMCNOThI 1:5 1 nepemeLumBator.

Maccosaﬂ KOHUEHTpauUMsa Kaaoro u3 nepevucrneHHbX 93NIEMEHTOB B pPaCTBOPE COCTaBNsiET
100,0 mKr/cm®.

8.2.2 PactBop B. B MepHyto konby BmecTumocTbio 100 oM’ nomeryator 10 oM’ pacteopa A. Obbem
pactBopa AOBOAAT A0 METKU pacTBOPOM COSIAAHOM KMCROThLI 1:5 n nepemeLunsatoT.

Maocosaﬂ KOHUEHTpaUMsA Kaxaoro u3 MEPEeYUCNEHHbIX IJNIEMEHTOB B pPACTBOPE COCTaBNSET
10,00 MKr/cm®.

8.2.3 Pacreop A1. B mepHyio konby BMeCTI/IMOCTbrO 100 cm® nomeLyaot no 5 cm® 0AHOINEMEHTHbIX
OCHOBHBIX PacTBOPOB, COZEPXALLMX 2 MI/CM° amioOMUHUS, KaAMWUS, MarHusi, MapraHLa, Mbllbsika, OnoBa,
cerneHa, Tennypa, TuTaHa u xpoma.

O6bem pacTBopa AOBOAAT A0 METKM PACTBOPOM CONSHON KUCNOTHI 1:5 1 nepemeLunBatoT.

Maocosaﬂ KOHUEHTpaUMsA KaXaoro u3 MEPEYUCIIEHHbIX SMEMEHTOB B pPaCcTBOpe COCTaBnsET
100,0 MKr/cM®.

8.2.4 PactBop B1. B MmepHyto konby BMecTuMocTbio 100 om® nomewyatot 10 oM’ pacteopa A1. O6beMm
40 MEeTKM AOBOASIT PacTBOPOM COMNAHON KUCNOTLI 1:5 n nepemewunsaloT.

Macoosaﬂ KOHUEHTpauMa Kaxaoro u3 MepeyucrieHHbIX SMEMEHTOB B pacTBOpe COCTaBnfeT
10,00 MKr/oM’.

8.2.5 I'IpomemyTOqule pacTBOpPbl YCTOMYMBbLI B TE€YEHME MecsAua Mnpu MacCoOBON KOHL[,eHTpaLI,VIVI
anemeHToB 100,0 MKI/CM® 1 B TeYeHUe NSiTU AHEi npyu MaccoBoi KOHUEeHTpayuu anemeHtos 10,00 MKr/cm®.

Ha emkocTax ¢ pacTtBOpamu AOMKHbI OblITb HAKMNEEHbI 3TUKETKA C YKa3aHWEM HaUMEHOBAHWUS WIU
YCMOBHOTO 0003HA4YeHUs1 9NEMEHTOB, MAacCOBOW KOHLUEHTpauuu 93NeMEHTOB W npeaena abConioTHOM
NOrPELUHOCTU €€ YCTAHOBNEHUS, AATbl NPUIOTOBMEHNUSI M CPOKA XpPaHEHUS pacTBopa.

8.3 MpurortoBneHue rpagyMpoBOYHbIX 0OpasuoB
Ona onpeaeneHust rpagyvMpOBOYHON XapakKTEPUCTUKKM WCMONb3YIOT PagympoBOYHble 00pasubl —

pacTBOPbI MACCOBOW KOHLEHTpaLMen onpeaensemMblx anemeHTos 4o 5,0 MKr/om®.

8.3.1 N'pagympoBOYHbIe 00pa3ubl 4NA nnameHHou aToMMu3auumn

B mepHble KONObl BMECTUMOCTbIO 25 oM’ Kaxgas nuneTkamu oTOMpaloT anuWKBOTHLIE YacTu
NPOMEXKYTOUYHbIX PpacTBopoB A, A1 unu b, B1 (Tabnuua 3), A0BOAAT A0 METKM PaCcTBOPOM CONSIHON KUCMOThI
1:5 n nepemerunsatoT. B kauecTBe poOHOBOro pacTeopa MCNONb3YHT PAcTBOP CONAHON KUCHOTbI 1:5.

Tabdnuua 3 -TpagynpoBoyHbie 06pasLbl

0Ob6o3HaveHne 0O6o3HaueHne BBoaumMbI 06bem Maccosas KOHLieHTpaLnA
rpafyupoBoYHoro obpasua NPOME3KYTOUHOTO PacTBopa | MPOMEXYTOUHOro pacTsopa, cM’ 3MeMeHTOB, MKricm®
o1 B, B1 0,5 0,200
ro-2 B, B1 1,25 0,50
ro-3 B, B1 2,5 1,00
ro-4 B, B1 50 2,00
ro-5 A, A1 1,25 5,00

8.3.2 N'pagympoBOYHbIe 00pa3ubl ANIA aTOMU3auuu B rpacpuToBOM aToMU3aTope

8.3.2.1 PacTBOpblI ¢ MacCOBbIMU KOHLEHTpPaUUsiMu anrOMMva BUCMYTA, MbILLbAKA, ONI0BA, NNaTUHbI,

cerneHa, CBUHUA, CypbMbl, TUTaHa u tennypa 0,2; 0,4; 0,6; 1,0 MKr/cMm®
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YeTbipe HaBecku cepebpa BbICOKOW YMCTOTbI Maccoi 0,5 r kaxgas B3BELUMBAIKOT C NOrPELLUHOCTBIO He
6onee + 0,0003 r, kaXkgylo NOMELLAIOT B CTakaH BMECTUMOCTbLIO 250 oM’ npubaenswoT no 10 oM’ pactsopa
COMNSAHON KMCMOTbl 1:1 U KUNATAT B TE€YEHUE 5 —10 MMH. PacTBOpbI CNMBAIOT, HABECKW NPOMbIBAIOT BOAOW
6 — 7 pa3 gexaHtauuen. OoGasnsawoTt 10 oM’ pactBopa aSOTHOVI KncnoTel 1:1 U pacTBopsOT npu cnabom
HarpesaHuu. B CTaKaHbI BBoaar no 1,0; 2,0; 3,0 5,0 om® pacteopoB b u B1, no6aenstor ropsyeit BoAbl 40
o6bema 150 cm®, npubasnsioT no 2 CM3 COMSAHON KUCHMOTbI M Aagee NpuroToBMneHne pacTBopos BEAYT MO
8.5. PactBopbl nomemaloT B MepHble KONbbl BMECTUMOCTbIO 50 om® kaxgast.

8.3. 2 2 PacTBOpbl C MacCOBbIMW KOHLIEHTpauusmu onpegensemelx anementos 0,1; 0,2; 0,3;
0,5 MKr/om®

B MepHble KOJ'|6b[ BMECTUMOCTbIO 25 oM’ KaXgasi noMmeLialot no 5 om® pacTesopoB no 8.3.21,
npuBaBnsioT no 5 oM’ pacTBOpa BUHHON KUCTOTbI MPU OMPEAEneHuM CypbMbl UM Mo 5 cm® paCTBopa
congaHon kucnotbl 1:20 npu onpegeneHun anioMUHWA, BUCMYTA, MbllbSKa, Of0Ba, MNMATUHBLI, CEerieHa,
CBUHLA, TUTAHA W TENNypa U NepeMeLunBalot. [Jo METKU HE AOBOASAT.

8.3.2. 3 PacTBopbl ¢ MaccoBBbIMU KOHLIEHTpaUMsAMU onpeaensemsix anementos 0,01; 0,02; 0,03; u
0,05 MKr/cM®

I'IvlneTKom oTbupatot no 2,5 om® pacTBOPOB C MAcCCOBbIMU KOHLEHTpaLuammu anemeHTos 0,1; 0 2;0,3un
0,5 MKr/cm®, NPUroTOBMEHHLIX NO 8.3.2.2, NOMELLAT B MEPHblE KOMNObl BMECTUMOCTbIO 25 cm® kaxaas,
[0BOAAT A0 METKM paCTBOPOM COMNAHOM KUCNOThI 1:7 N nepeMeLunBatoT.

8.3.3 NpagynpoBoYHble 06pasubl FOTOBAT B A€Hb UCMONb30BAHUA U XpaHAT He Gonee aByx AHen. Ha
E€MKOCTAX C pacTtBOpaMn AOJDKHbI OblTb HakneeHbl STUKETKN C yKasaHMem HaumeHoBaHuda Unu ycrioBHOro
0603HaYEHNs ANEMEHTOB, MACCOBOW KOHLEHTpaLuM SNEMEHTOB U npeaena abConoTHON NOrpPeLHOCTU ee
YCTaHOBMEHUA, AaTbl MPUTOTOBIEHUA U CPOKA XPaHEHUA pacTBopa.

,D,OrlyCKaeTCﬂ ncnonb3oBaHue Apyrux cnocobos APUroToBNEeHUA pacrsopos Npwu yCroBuUU NonyyeHus
METPOSIOrMYECKNX XapakTEepPUCTHUK, HE YCTYMaKoLWMX yYKa3aHHbIM B Tabnuue 2.

8.4 MoagroTtoBka rpaduToBLIX TPYOOK aTOMM3aTopa

O6paboTky rpacduToBbiX TPYBOK U nnatopM OKCUAOM HMOOMS NpPOBOAAT CreaylolmMm o0bpasom:
rpacdoutoBble TPYOKM M NnatdopMbl MOTPYXKAOT B BOAHYIO CYCMEH3UI0 Okcuaa HUOOMSA, BbiAEepXUBAIOT B
Tequme 2-3 qb BbIHMUMAKT W BbICYLUMBAIOT B CYLUMNbLHOM LUKady B TeyeHue 1 4 npu Temnepartype OT
100 °C ao 110 °C. 3arem TpyOku ¢ nnarcdopmammu noaseprarot Tennosou o6pabotke B rpaduTOBOM
aTomusaTtope: BbleLIJI/IBaPOT B Te4yeHue 60 ¢ npu TemnepaType 100 °C, oGxwuraior B Teuenne 30 ¢ npm
Temneparype 1000 ‘Cu10c- npu Temneparype 2650 °C B notoke MHePTHOro rasa. Liukn temneparypHon
06paboTKu NOBTOPSAIOT HE MEeHee Tpex pas.

O6paboTtky rpachutoBbix TpyOOK pacTBOPOM BONb(PAMOBOKMCIOrO HaTpusi NPOBOAAT CneaylolmMm
obpasom: rpacputoBble TpyOKM NOrpy>KaloT B pacTBOpP BONb(PPaMOBOKMCAOIO HATPUA W OCTaBASIOT Ha
10 — 12 v, 3aTeM BbICYLLUMBAIOT B CYLUMNLHOM LKady B TeueHune 3 — 4 u. Mepea auanuaoM TpyOKkun oGxuraior
B rpacputoBoM aTomuaaTope BbiCyumBaiwT 60 ¢ npu Temneparype 100 %C, ob6xwuraior 30 ¢ npm
Temneparype 400 °C, MeanenHo HarpeBaioT B TeyeHue 90 ¢ o temnepartypbl 2200 °C BblAEPXMBAIOT NpU
aton Temnepatype 10 ¢. Linkn noBTOPSAIOT HE MEHEe TpeX pas.

8.5 MoagroroBka Npo6

8.5.1 1se HaBecku cepebpa maccoii (0,2 — 2,5) r B3BELLMBAIOT C NOrPeLHOCTbLIO He Bonee + 0,0003 [
(Tabnuua 4), kaxaylo U3 KOTOPbIX NOMELLAIOT B CTakaH BMECTUMOCTbIO 250 oM’ npubasnsior no 10 — 20 oM’
pacTteopa CONAHON KNMCNOTbl 1:1 u KUNATAT B TeyeHue 5 — 10 MuH. PactBopbl CAMBAIOT, HABECKU NPOMbIBAIOT
BOAON 6-7 pa3 AekaHTauuen.

Ta6nuuya4d - 3aBUCMMOCTb MACCbl HABECKU OT COJIEpPXKaHUS NpuMecei

[vana3soH MaccoBbiX gonei npumecei, % Macca HaBecku, ©
Ot 0,00010 go 0,00050 sxritou. 20-25
Cs. 0,00050 go 0,0020 Bkrtou. 1,0-2,0
Cs. 0,0020 go 0,010 BkntoY. 05-1,0
Cs. 0,010 ao 0,040 Bkntou. 0,2-05

K naeecke npubasnsiior 10 oM’ pacTtBopa a3oTHOM chnon.l 1:1 u pacrsopsioT npu cnabom
HarpeBaHWM 40 NOMHOFO PaCTBOPEHUA NPobbl. MPBABNSIOT 5 CM> CONSIHOM KUCNOThI, PACTBOPSIOT 30110TO 1
poaun npu cna60M HarpesaHuM B TevyeHue 3 — 5 muH. 3artem noGaBnﬂloT ropsa4yio Bogay Ao obnema
100 — 150 cM’ U cpasy unbTpylOT B CTakaH BMECTUMOCTbIO 250 oM’ yepes PUNLTP «CUHASA NEHTay,
npeasapuTenbHO NPOMLITLIA 4-5 pa3 ropsuMM pacTBOPOM COnsiHOM kucnotbl 1:100 u 2-3 pasa ropauen
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BOAOW, HE MEepeHocs 0CafoK xnopuaa cepebpa Ha unbTp. OcCagok NPOMBLIBAIOT JAekaHTauuein 5-6 pas
ropsAYMm_ pacTBOPOM COMAHOW kncnoTel 1:100. Mony4veHHbIn pacTeop (punbTpart 1) ynapueaiot 0 o6bema
2-3cm.

8.5.2 dunbTp NOMELLAIOT B CTAKaH C 0CaAKOM xnopuaa cepebpa, npubasnsior no 10 oM’ CEepHON 1
a30THOW KMCSIOT, BbIAEPXKUBAIOT NPW KOMHaTHOW Temnepatype 40 npekpalieHus OypHON peakuuu, 3atem
HarpeBaloT 40 BblAENEHUs ryCTbiX NapoB CEPHOro aHrmapuaa. CtakaH nepecrasnsioT Ha NepeHIol 4YacTb
NAKUTBI, OCTOPOXKHO MO CTEHKE cTakaHa npubaensioT 4 — 5 kanenb a3oTHONM KUCMOTbI U CHOBA HarpeBaloT A0
BbiAENEHUA rycTbiX NapoB CEpPHOro aHrmapuaa. oOnepaumio J06aBneHUA a30THOW KMCIOTbI NOBTOPSIOT A0
NOSNIHOFO pacTBopeHusi xmopupaa cepebpa. PacTtBop ynapuBaloT A0 BRaXKHbLIX CONeEl, OXnaXgaaior,
npuGaensior 10 cM°® a30THOII KMCnoTbl, 50 — 100 cM’ ropsiuei Boabl n HarpesaioT A0 pPacTBOPEHUS COJNEN.
MpubasnsaioT k pacreopy 3 cM® ConsHOI KUCNOTHI 1 cpasy uMnbTPYIOT B CTakaH ¢ unbTpatoMm 1 yepes
DUNBLTP «CUHAA neHTa», npeaBapuUTenbHO MPOMbLITLIA, Kak yka3aHo B 8.5.1. Ocagok nNpOMbIBAIOT
AekaHTauuen 5-6 pas ropsauuMm pacTBOpPOM COnsiHOW kucnoTbl 1:100. Mony4eHHbI pacTBOp ynapusaioT 40
o6bema 2 — 3 cM°.

8.5.3 K ynapeHHOMYy paCTBopy npubaensioT 3 cM> COMSIHOM KUCROTbI, pacTBOp NEPEHOCAT B MEPHYIO
konby BMECTUMOCTbIO 25 unm 50 cM”, LOBOAAT BOAON A0 METKM U NEPEMELLNBAIOT.

Mony4YeHHbI pacTBOP MOCTYNaeT Ha aHanus.

OJHOBPEMEHHO Yepes3 BCE CTaaun NOAroTOBKM NPo0 MPOBOANAT ABA KOHTPOMbHbIX ONbITA HA YUCTOTY
peakTMBOB.

8.5.4 OnpeneneHue xxenesa, 3onota, kobanbrta, Meau, MbilLbAKa, HUKENSA, NNATUHLI, TENNYPA U LIMHKA
gonyckaetca nposoauth 6e3 nepeocaxaeHus xnopupga cepebpa u3 dunbtpata 1 nocne pasbasneHus
pacTteopa, KaK ykasaHo B 8.5.3.

8.6 MoaroTtoBka cnekTpomeTpa k paboTte

ATOMHO-a6COPBLMOHHBIA  CMIEKTPOMETP MOArOTABMMBAIOT K paboTe COrnacHo 3KCMNyaTauMOHHbLIM
JOoKymeHTaMm npubopa.

9 MNpoBeaeHne aHanusa
9.1 AHanu3 ¢ atToMu3auuen npod B NfaMeHun

Ona onpegeneHus BuCMYyTa, >enesa, 30noTa, kaamus, kobanbra, MarHusl, MapraHua, Meawm,
MbILIbSIKA, HUKENA, nannagusa, NnatuHbl, POAWs, CBUHLUA, CeneHa, CypbMbl, TENNypa, LUUHKA MCNOMb3yioT
nrnams nponaH-0yTaH-BO34yX MWNM AaueTUNEH-BO3AyX; ANA OnpeAeneHus Xpoma MWCNoMb3yloT nNrnaMs
aueTuneH-eo3ayx (BOCCTAaHOBUTENbLHOE nnams, oboralleHHoe roproYnM ra3om).

Mpu onpegeneHun poagna u NNaTUHbI B paCTBogbl BBOAAT OydepHbI pacTBOP CEPHOKUCNOIO KaJMUS:
B KONMOy BMECTUMOCTbIO 25 oM’ nomewialoT 5 cm” aHanuaMpyemoro pacrsopa WNu rpagyupoBOYHOrO
obpasua, gobasnator 5 om® OydepHOro pacrsopa u nepemeLLmMBaloT.

MocrnenoBaTenbHOCTL  pachnbifieHUss B Mnams ra3oBOW ropernku rpaayMpoBovHbIX 00pasuoB,
pPacTBOPOB KOHTPOSILHOTO OMbITA M PacTBOPOB aHanu3uMpyembix npob npoBoAAT B COOTBETCTBUM C
nporpamMmmHbiM 00ecneyeHmem CnekTpoMeTpa.

OnuHbI BONTH aHaNUTUYeCKNX NTIMHUIA NpuBeAeHbl B Tabnuue 5.

Tab6nuuyab5— OnvHbl BOMH aHaNUTUYECKUX NUHUN

Onpepensemblil anemMeHT OnnHa BonHbl OnpepenseMblit aneMeHT AnuHa BonHbI
Buemyt 223,06 Mannapwuit 247,64
Yeneso 248,83 MnatuHa 265,94
3onoTto 242 80 Popwii 343,49
Kaamuii 228,8 CsuHel 283,31
KobanbT 240,72 CeneH 196,0
MarHuia 285,2 CypbMa 217,58
MapraHeL 279,48 Tennyp 214,28
Meab 324,75 Xpom 357,9
MbILwbsk 193,70 LiuHk 213,86
Hukenb 232,0

JlonyckaeTcsi UCMONb30BaHWE APYIUX aHANUTUHYECKUX FIMHUIA NPU YCNOBMM MOMNyYeHUsi nokasarenen
TOYHOCTU, HE YCTYNaloLMX yka3aHHbIM B Tabnuue 2.

9



FOCT P 56308—2014

MpagyMpoBOYHbIE  XApPAKTEPUCTMKM  MONYYaloT,  UCTONb3ys  rpagyupoBOYHble  06pasubl,
npurotosneHHble no 8.3.1. Mo rpagywpoBOYHbLIM XapaKTepUCTMKAM Hax0AAT MACCOBYIO KOHLIEHTpauuio
onpeaensemoro safeMeHTa B aHanM3MpyeMoM pacTBope.

Ecnu 3HayeHue NOrnoOLWEHUs Ana aHanuampyemon npobbl NPeBOCXOAUT 3HAYEHUE MOrmoLeHus,
COOTBETCTBYIOLLYIO NIMHEWHOMY Y4acTKy rpajyupOBOYHOW XapakTepuCTuku, pacTeop npobbl pa3basnaioT
pacTBOPOM COMNSAHOM KUCNOThI 1:7.

9.2 AHanu3 ¢ atomu3auuen npo6 B rpachuToBOM atommusarope

Ona onpeaeneHuss BUCMYTAa, MbllbsKA, NMNATUHbLI, CBUHLA, CEneHa, CypbMbl U Temnnypa npu
coaepxaHum meHee 0,005 %, a Taioke aniOMUHKUA, ON1I0OBa U TUTaHa BO BCEM AuanasoHe onpeaensiemblx
coaepXaHuii NpUMEHSIIOT aTomu3auuio npod B rpacdhuToBoM atommsatope (kiosete). MNocneaosaTenbHOCTb
npoueaypel aHanuMza — B COOTBETCTBMM C MpOrpaMMHbIM obBecnevyeHuem cnekTpoMerpa. Ycnosus
aToMu3auuu B rpacomtoBom atommusatope HGA-74 npuseaeHsl B Tabnuue 6.

Ta6nuuyab - Ycnoeus atomusauyuu B rpadMToBOM aToMU3aTope

.| Oruna [Bbicywmsanne|Osonerue| ATommsaums | Beicywmsanue | Osonenne | ATomusayns
Onpeaensemsii BOMHbI, | T aTypa| Bpems, |Temnepa T Bpemsa, [Temnepa Rononturentheie
anemeHT o emnig P pc ' ,,g TyPa emneu;éaTypa, pc h 0% TYPa, ycrosus
2650 Tpy6ka
MnaTuHa 265,9 130 15 1300 10 Ramp-0 2 MpONMTHIECKas"
2500 Tpybka
MblLBSAK 193,7 130 15 1200 10 Ramp-0 2 NMpONUTAYeCKas®
2100 Tpy6ka
Buemyt 306,8 130 15 900 10 Ramp-1 3 NMpoNMTHIecKas™
2100 Tpy6ka
Tennyp 214,3 130 15 1000 10 Ramp-0 2 AMponMTMIecKas®
2100 Tpy6ka
CeneH 196,0 130 15 1000 10 Ramp-0 2 AMPONUATHYECKaS*
B pacTteopbl
2400 nobaensioT
Cypbma 2176 130 15 1100 10 Ramp-0 2 BUHHYIO
KUCnoTy**
Tpy6ka
2400 obpaboTaHa
OnoBo 286,3 200 15 1200 10 Ramp-0 2 PACTEOpOM
N82W04
Tpy6ka
1800 nmponuTuyeckas
CsuHel 283,3 130 15 850 10 R 2 c
amp-0 o
MUPONUTUYECKON
nnatgopmoin
Tpy6ka
2650 nmponuTuyeckas
ANOMUHUN 309,3 130 15 1700 10 Ramp-0 3 c
P MMPONUTUYECKON
nnat¢gopMoii
2650 Tpy6ka
TuTaH 364,3 130 15 1400 10 Ramp-0 4 MPORUTMYECKaS:
*Tpy6ka n nnatcopma ob6paboTaHbl NsTUOKKUCKHIO HMOBKA Nb2Os. B atomusatop Beogutca 0,01 cm® pacTBopa
Ni(NO3)s2.
**B kon6y BMeCTUMOCTbIO 25 cM> oT6UpaloT 2 cM® pacTBopa Npo6bl UK rpaayupoBoYHoro obpasya, Ao6asnsioT
2 cM® pacTBOpa BUHHOM KUCNOTH! U NEpeMELLIMBAIOT.
NMpumevaHue—[ns Apyrux TUMOB rpacdUTOBLIX aTOMWU3ATOPOB YCIIOBUSI aToMM3auuW  BhiGupatoT
3KCNepUMeHTanbHo.

JlonyckaeTcsi UCNoNL30BaHWUE APYIMX PEXMMOB MPU YCMOBUM NMONYYEHUs NokasaTerieil TOYHOCTH, He
yCTynalowmx ykasaHHbiM B Tabnuue 2.

MpagyMpoBOYHbIE  XapAKTEPUCTMKM  MOMYYaloT,  WUCNOMb3ys  rpajyvpoBOYHble  00pasupl,
npurotoBneHHble no 8.3.2. Mo rpagyMpoBOYHLIM XapakTEPUCTUKAM HaXOAAT MAacCCOBYIO KOHLIEHTPaLMIO
onpeaenseMoro srieMeHTa B aHanM3upyeMoM pacTBope.

Ecnu BenuuMHa MOrnOLLEHUS AN aHanuaupyemoi NpoGbl MPEBOCXOAWUT BEMUYUHY NOTTIOLLEHMS,
COOTBETCTBYIOLLYIO NIMHEWHOMY Y4acTKy rpafyMpOBOYHON XapaKTepUCTUKM, PacTBOp NpoObl pasbaBnaior.
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Ona pas6asneHusi pactesopa npoGbl Npu ONpeAeneHWn BUCMYTA, MbILUbAKA, OfOBA, NMATWHbLI, CENneHa,
CBMHLA, CypbMbl, Tennypa M TUTaAHA UCMONb3YIOT PacTBOP CONAHONM kucnotbl 1:20. Mpu onpeaeneHwu
anioM1HKA pacteop pasbasnsaoT BOAOIA.

10 OueHka NpUeMNeMoCTU pe3ynbTaToB NapannenbHbIX onpeaeneHnun n
nosyyYeHue OKOHYATENbLHOro pesynbTara aHanusa

10.1 Maccosyio gonio onpegensemoro anementa X, %, BbIMUCAAIOT No opmyne

5 (Cx=Cx)-V K

) 2
m-10000 @

rae Cx — 3HayeHMe MacCOBOM KOHLIEHTpauuu Onpeaensemoro 3neMeHTa B aHanu3upyemMom pacrBope,
NOsTyMEHHOE MO rPagyMpOBOYHON XapaKTEePUCTUKE, MKT/CM>;

Cy — cpeaHeapudMeTUiecKoe 3Ha4YeHue ABYX pe3ynbTaToB napannenbHblX onpeaeneHuii MaccoBOM
KOHLIEHTPALM SMIEMEHTA B PACTBOPAX KOHTPOMLHOTO OMbITA, MKI/CM”;

V — 06bemM ananuanpyemoro pacrsopa npoosl, om>;

K — koadduumeHT pazbaBneHus aHanU3Mpyemoro pacteopa;

m — macca HaBecku npool, T.

10.2 NpueMnemocTb pe3ynbTaToB NapanmnenbHbIX onpeaenenuii ouenusatot no FOCT P NCO 5725-6
nyTeM COnocTaBrieHusi abComniOTHOrO PacxoXAeHUsA ABYX pe3ynbTaToB napanfenbHbiX onpeaeneHui ri co
3HaYeHUEM npejena NoBTOPSEMOCTH 7, NPUBEAEHHBIM B Tabnuue 2.

Ecnu ri He npeBbILLAET 1, TO ABA pe3ynbTara napannesbHbiX onpeaeneHnii NPU3HalT NPUemMIeMbiMm
U 338 OKOHYaTEnbHbIN Pe3ynbTaT aHanuM3a NPUHUMAIOT UX cpegHeapudmeTuieckoe 3HaueHne.

Ecnu ry npeBbILLAET 7, TO NPOBOAAT €Lue AiBa napannensHbiX onpeaeneHus. Ecnu npyu aToM AnanasoH
YeTbIpex pesynbTaToB napannenbHbiX onpeaeneHumn (Xna—Xmin) HE NPEBLILIAET KPUTUHECKWIA AnanasoH Ans
n =4, CRygs(4), TO 3a OKOHYaTENbHbIA pe3ynbTaTr aHanusa NpMHUMAaloT cpeaHeapudPmMeTuyeckoe 3HaYeHume
YeTbIpeX pesynbLTaToB napansernbHbIX ONpeaeneHui.

Kputnueckuit ananasoH CRygs(4) paccuntbiBalot no dopmyne

CRogs(4) = f(4)-S; 3

rae f(4) = 3,6 — KO3PPUUUEHT KPUTUYECKOrO AUana3oHa ANA YeTbipex napannenbHbIX ONpeaeneHun;
S;— cTaHgapTHOE OTKIIOHEHME NOBTOPSAEMOCTHU, 3HAYEHUS KOTOPOro NpuBeAeHbl B Tabnuue 2.

Ecnn ananasoH 4eTbipex pesynbTaTtoB napannenbHbiX onpeaeneHuwii npesbiwaer CRygs(4), To 3a
OKOHYaTeNbHbIA pe3ynbTaT aHanu3a npUHUMAIOT MeAuaHy uYeTbipex pe3ynbTaTtoB napannenbHbiX
onpeaeneHui.

11 OdpopmneHune pe3ynbLTaToB aHanusa (U3MepeHun)

PesynbTtat aHanu3a (M3MepeHuii) NpeacTaBnsioT B Buae:
XtA,P=0,95,

roe X — mMaccoBas Jons onpeaensemoro aneMeHTa, %;
A — rpaHuya uHTepBana abCOmMTHOW MOrpPEeLHOCTU OnpeaeneHuss MaccoBon AO0NU 3feMeHTa npu
P =0,95, %. 3Ha4eHus A npuBeaeHbl B Tabnuue 2.
Mpu 3TOM YUCMEHHOE 3Ha4YeHUe pedynbTaTa aHanusa OKPYrMAT A0 pa3psaa, B KOTOPOM 3anucaHa
nocneaHsA 3Havallas uudpa ero norpeLlHocT B COOTBETCTBMK € Tabnuueli 2.

12 KOHTPOMb TOYHOCTU pe3yNbTaToB aHanusa
12.1 KOHTPONb NPOMEXYTOYHON NPELIMSUOHHOCTU U BOCMPOM3BOAUMOCTHN

Mpu KOHTPONE MNPOMEXYTOYHON MPELU3NOHHOCTU (C M3MEHAWMMUCA dakTopaMu onepatopa M
BpEMeHu) abComnTHOE 3Ha4eHWe pasHOCTM [BYX pe3ynbTaTOB aHanu3a OAHOW W TOM e npoObl,
NOMNYYEHHbLIX Pa3HbIMKU OnNepaTopammn ¢ UCNOSNb3OBAHWMEM OAHOIO M TOrO e 060pyaoBaHUA B pasHble AHU, HE
JOIMKHO NPeBbILLIaTh NPeAen NPOMEeXyTOYHON NPeLU3MOHHOCTU R ro), YKka3aHHbIi B Tabnuue 2.

Mpu KOHTpONEe BOCMPOU3BOAUMOCTM abCOMIOTHOE 3HAYeHMe pa3HOCTU ABYX pe3ynbTaToB aHanmsa
OAHOI 1 TOW e Npobbl, MONYyYeHHbIX ABYMSA nabopaTtopusimm B COOTBETCTBUM C TPEOOBAHUAMU HACTOSAILLETO
cTaHaapTa, He JOIMKHO NPEeBbILLaTh Npeaen BOCNPOM3BOAMMOCTU R, yka3saHHbIi B Tabnuue 2.
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12.2 KOHTpONb NpPaBUsIbHOCTHU

KOHTpOnb NpaBUnbHOCTU MPOBOAAT NyTeMm aHanu3a obpasyoB ans koHTpona (OK) m KOHTPOMbHbIX
npoo.

Mpu KOHTpONEe npaBUMILHOCTM abCOMIOTHOE 3HAaYeHMEe PasHOCTU MeXay pes3ynbTaToM aHanusa u
OMOPHbIM 3HAYEHMEM MaCCOBOW AONM 3MNeMeHTa-npuMecu B obpasue AnA KOHTPONS WM KOHTPONbHOW
npo6e He JOIMKHO NPEBbILIATL KPUTUYECKOTO 3HaYeHNs K.

KpuTuyeckoe sHayeHue K paccuuTbiBaloT no opmyne

K=y + 4, @)

rae Aok — NOrPeLHOCTb OMNOPHOro 3HAYeHNUA MacCoBOM AOMM dNEeMEHTa-NPUMECH B oBpasLe Ang KOHTPons
UK KOHTPOIbHOW npobe, %;

A — 3HayeHue nokasaTens TOYHOCTM pesynbTaTa aHanusa, COOTBETCTBYIOLLEE OMOPHOMY 3HAYEHMIO
MaccoBow aonu anementa-npumecn B OK unm KOHTpomnbHOW npobe, %. 3HadeHua A npusBeaeHbl B
Tabnuue 2.
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PekoMeHAaLMW N0 MeXrocyaapcTBEHHOM
cTaHgapTusaynm
PMI™ 61-2003.

TexHW4eckne ycnosus
TY 6-09-1678-95
TexHudeckue ycnosus
TY 6-09-03-462—-78
TexHuyeckne ycnosusi
OCT 6-12-112-73
TexHudeckue ycnosua
TY 117-1-10-93
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locynapcTBeHHas cucteMa obecnedeHns eJUHCTBA U3MEPEHUIA.
MNMokasaTenu TOMHOCTW, NPaBUIIBHOCTH, NPELIM3MOHHOCTN METOAUK
KONMMYECTBEHHOro XMMMYecKoro aHannaa. MeTofbl OLieHKu

PuneTpLl 06e330neHHLbIe (Genas, KpacHas, CUHAS NeHThI)
Bapus nepekuck oc. 4. 62
MblWwbAK  MeTannuyeckuic  ocoboi  YUCTOTH.  TexHudeckue

ycnosus
Cepebpo BLICOKON YUCTOTLI. TeXHUHeCcKUe ycnoBus
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