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M EXTOC CYITIAPCTT BEHHUBH I CTAHIATPT

30JI10TO TOCT
Meton aTOMHO-20COPOLMOHHOr0 AHAJIM3A 27973.3 — 88
Gold.

Method of atomic-absorption analysis

OKCTY 1709

Nara seenennga 01.07. 90

Hacrodimmit CTaHaapT yCTAHABIMBACT ATOMHO-A0COPOLIMOHHBIM METOJ, ONMPEACHCHUI COACPKAHUA
NMpUMecer:. cepedpa, MeIM, XKeaesa, IUIAaTHUHBI, Mautagus, poaus, BUCMYTA, CBHHLIA, CYPbMBbI, ITHHKA,
MapraHia, HUKeJId U XpoMa B 30J0Te€ ¢ MaCCOBOM mojei 3070Ta HE MeHee 99,9 %.

MeTon, OCHOBAaH HAa MCHApEHUM M aTOMH3ALMU PaCTBOpA MPOOBI B INIAMEHH Ta30BOM TOPEJIKHU WIH
HarpeBacMoOM rpa(pMTOBOM MEYN U U3MEPEHUM ATOMHOTO MOIIOLICHUS PE30OHAHCHBIX TUHUN OINPEACASIeMBbIX
JIEMEHTOB. (CBSA3b BCJIWMUYMHBI MOMIOLICHUSA C KOHLCHTpALMEH SJICMEHTA B PacTBOPE YCTAHABIMBAKOT C
MOMOLLBIO I'PALAYUPOBOYHOIO rpadHka.

MeTtoa mo3BOJIIET ONPEacIATh MAaCCOBBIE JOJU MPUMECEH B MHTEpPBajlax, MpUBCIACHHBIX B TA0. 1.

Taonuma 1

OrnpeacasseMbIi SICMEHT MaccoBas goas, % OrnpenensgseMbli S3ICMEHT Maccosag nons, %
Cepedopo Ot 00,0001 mo 0,05 CBuHeL Ot 0,0003 no 0,02
Menp »  (,0001 » 0,05 CypbMa »  (,0002 » 0,02
Keneso »  (,0002 » 0,05 LnHK »  (,0002 » 0,02
IInatnHa »  (,0002 » 0,05 MapraHen »  (,0002 » 0,02
[Tammaonin »  (0,0002 » 0,01 Hukenb »  (,0002 » 0,02
Poanit »  (,0002 » 0,02 XpoM » 00,0002 » 0,02
Bucmyt »  (0,0001 » 0,02

HopMBbl OrpetHOCTH pe3yabTAaTOB AHANU3A OIPEACIICMbIX 3HAUCHUIN MACCOBBIX JOJCH MPUMECH C
BepOATHOCTBHIO P=0,95 npuBeacHbl B Ta0I. 2.

Tadobnuima 2

MaccoBasg gong npuMecu, % Hopma nmorpemtHocTH, % MaccoBasg gonsa npuMecu, % Hopma nmorpeminoctr, %
(0,00010 + (,00004 (0,0050 + (,0008
(0,00030 + (,00008 (,0080 + 0,0010
00,0005 + (0,0001 (0,020 + 0,0025
(0,0010 + (,0002 (0,050 + (0,006
00,0030 + 0,000

1. OBIIIUE TPEBOBAHUA

O61me TpedoBaHud K Metoay aHanusa nmo 'OCT 27973.0.

N3nanue oOHIHATBHOE Ilepeneyarka BocnpeimeHa

*
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2. AIITTAPATYPA, MATEPUAJIbBI U PEAKTUBbI

CriekTpo(poTOMETP AaTOMHO-A0COPOLIMOHHBIN, IMTO3BOJIAIOIINN pad0oTATh ¢ IVTAMEHAMHY MIPONAaH-OyTaH -
BO3AYX U ALCTHWICH-BO3IYX, 4 TAKXKE HArpeBacMomr rpaPuToOBOM IICUbIO.

JlaMIIBl CrieKTpasibHbIE ¢ MOJIBIM KAaTOAOM IS OMpelciicHUd cepedpa, poous, nauviaaud, IUIATHUHBI,
CBUHLIA, BUCMYTa, IMHKA, MEIHU, HUKEIIA, XpOMa, MAPraHua, >Kejae3a U CypbMBL.

Bechl aHaIMTUYECKHE 2-TO Kiacca.

IInuTa saekTpryecKad ¢ 3aKpPbITOH CIIHUPAJIBIO.

Ileys My eabHaAd ¢ TEPMOPETYIAATOPOM.

Ilponman-0yraH B Oa/mtoHax TexHuueckum mo 'OCT 20448.

ALIETUJIEH PAaCTBOPECHHBIN U ra3000pas3Hbid TeXxHUUYECKUM Mo ['OCT 3457.

AproH rasooopasssiit mo IT'OCT 10157.

CraHgapTHbIE 00Opa3lbl COCTABA 30JI0TA.

CTynKa araroBas.

Munetku BMecTuMocCThIO 1, 5, 10 cm? ¢ nenernusimu mo HT/L.

Kon6sl MepHBIE BMeCTUMOCTBIO 25, 50, 100, 1000 cm3 mo TOCT 1770.

[{unuHapbl MepHBIE BMECTUMOCTBIO 10 ¢cM°® u MeH3ypku BMecTuMocToio 50, 100, 250, 1000 cM’ no
I'OCT 1770.

CrakaHbl CTeKISIHHbIE BMeCcTUMOCTBIO 50, 100, 200 cm?® mo TOCT 25336.

BOpOHKM CTEKASIHHBIC WM KBApLEBbIEe AeauTeabHbie BMecTuMocThio 100 u 500 cM? mo TOCT 25336.

Tyrmm KopyHIOBBIC.

DOWwIbTpBl OYMAaKHBIC 00€330JICHHBIE «CHHSS JICHTA», «0enast JeHTa».

Kucnota constHasg ocodoit uuctotel mo 'OCT 14261 m pazdaBiaeHHas 1:1, 1:5.

Kucnora azorHass ocodom yuctotel o I'OCT 11125 n pazdasnenHas 1:1.

Kucnora cepHast oco6oi ynctorel o 'OCT 14262 u paszdbasnenHas 1:9.

Toayon mo I'OCT 5789.

JnOyTuncynbpu,

PactBOop auOyTwiacyabhbHuIa B TOAYOIE ¢ MOMSIPHON KOHUEeHTpawuei 1,0 MOmb/IM> TOTOBAT CIEAYIO-
M obpaszom: 175 cm3 gubyTuacyabbuaa NOMEWAIT B ACAUTENbHYIO BOPOHKY BMECTUMOCTBIO 500 ¢M>,
npwiusaloT 100 cM? pactBopa constHO KucaoTel (1:5) W BCTPSXMBAIOT B TeyeHMe 3 MuUH. Ilochne
paccaauBaHus BOAHYIO a3y CAMBAIOT, B JICAUTEIbHYIO BOPOHKY BHOBbL mpuwiaupaioT 100 cm’ pactBopa
COJISHOM KHCJIOTHI M OMEPaALHUI0 MPOMBIBAHUA TUOYTWICYAb(pHUIA NMOBTOPAIOT. 1lociae paccirauBaHuga ¢as
IMOYTUACYABMUI TIEPEHOCAT B MEPHYIO KOOy BMecTUMOCThIO 1000 ¢M>, 1OBOAST OO METKHU TOJYOJIOM W
e peMEIINBAIOT.

PactBOop aubyTMACYALGMUIA B TOAYONE C MOJMAPHON KOHUEHTpauuei 0,5 MOab/IM> TOTOBST pa30aB-
neHueM pacteopa (1,0 mons/nM?) Tonyonom B oTHOWwEHUH 1:1.

Kucnora sunnag no F'OCT 5817, pacteop 10 r/om>.

Kagmuit ceprokucasiii mo 'OCT 4456.

BydepHBIii pacTBOP CEPHOKMCIOTO KanIMHS, COACPXKALLMIA 5 Mr/CM> KaaMHUs, TOTOBST CACAYIOLLUM
O0Opa30M: HABECKY CEPHOKHUCAOro KaaMusga Maccou 11,4 r moMearor B MEPHYIO KOJI0Y BMECTUMOCTBIO
1000 cm3, mpubassior 500 cM> BOABI, MEPEMELLIMBAIOT 10 PACTBOPEHUS COJMU, JOBOIAT 1O METKHU BOAOW U
e peMeInBAIOT.

bapuga nepokcHua 1o HOPMaTUBHO-TEXHUUYECCKON TOKYMEHTALIHU.

30JI0TO BBICOKOM YMCTOTBHI ¢ MAaCCOBOM IOJei 3070Ta HEe MeHee 99,999 %.

Cepeopo o 'OCT 6836.

Keneszo kapooHmnbHoe, pagnorexHnuueckoe no 'OCT 13610.

Meap mo T'OCT 859.

Bucmyr mo I'OCT 10928.

CsuHell BbIcOKOM ynucToTH IO [TOCT 22861.

Hurk mo 'OCT 3640.

Cypbpma o T'OCT 1089.

Mapranen Metammmueckuit mo 'OCT 6008.

Huxkens mo I'OCT 849.

XpoM Metaummueckuii mo 'OCT 5905.
[Tannaguii B mopoiuke o N'OCT 14836.

IInatuna B mopomke no I'OCT 14837.
Poauii B mopouike nmo 'OCT 12342 wiamn pooum TpeXXJIOPUCTBIA YEThIPEXBOIHBIN.
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21 IlpuroToBaeHuue OCHOBHBIX CTAHOAPTHBIX PacTBOPOB

CTaHgapTHBIE PACTBOPBI, COAEPXALLME MO 2 Mr/CM> BUCMYTA, XKEAe3a, MEAM U HUKEIS: HABECKY
KAKIOTO M3 MEPEYUCTECHHBIX MeTALIOB Maccoit 200 Mr pactBopsioT B 10 ¢cM> pacTBopa a30THOUM KUCTOTBI
(1:1) mpu HarpeBanuu. PacTBop ynmapusaior 10 oonema 2 — 3 cM?, npubasmsior 20 ¢cM> pacTBopa CONAHON
KUCITOTHI (1:5), MEPEHOCAT B MEPHYIO KOJOY BMECTUMOCTBIO 100 ¢M>, TOBOIAT 10 METKHU 3THUM X€ PACTBOPOM
KHUCAOTHI U MEPEMELINBAIOT.

CTaHIapTHBII pacTBOp, COACPKALLMIA 2 MT/CM> CBUHLIA: HABECKY CBUHLIA Maccoit 200 Mr pacTBOPSIOT
B 10 cMm> pactBopa a3oTHOU kuciaotel (1:1) mpu HarpeBaHuM. PacTBOp MEPEHOCIT B MEPHYIO KOJIOY
BMECTUMOCTBIO 100 cM>, JOBOAAT 10 METKHM BOIOUW M MEPEMELLIMBAIOT.

CTaHgapTHBIA pacTBOp, coaepxawmii 1Mr/cm? cepebpa; HaBECKY METAUIMYECKOTO cepebpa Maccoi
100 mr pacteopsioT B 10 cM? pacTBopa a3oTHOI kucaoThl (1:1) ipu HarpeBaHuM, 3aTteM DO0OABISIOT 50 CM>
COJITHOM KHUCIOTHI U KUITATAT A0 MOJIHOTO PACTBOPCHHUS OCAIKA XJIOpHIa cepedOpa. PacTBop OXMaXxmaror,
MEPEHOCAT B MEPHYIO KOMOY BMeCTUMOCTBIO 100 ¢M3, TOBOOAT OO METKHM PACTBOPOM COJISTHOM KMCIOTHI
(1:1) u nepeMeInBaoT.

CTaHgapTHBII pacTBOpP, COAEPXALLMI 2 MI/CM> CYpPbMBI: HABECKY METAUTMYECKONH CYPbMBI MACCOI
200 Mr pacTBOPSIOT B 20 CM> CMECH CONITHOM M a30THOM KUcaoT (3:1) npu HarpeBaHuu. PacTBOp yrmapuBaioT
no oobeMa 2 — 3 cM?, mpubasasior 20 cM> pacTBOpa COMSHON KUCAOTH (1:5), MEPEHOCIT B MEPHYIO KOAOY
BMECTUMOCTBIO 100 cM>, TOBOAST M0 METKHM 3TUM XK€ PaCTBOPOM KUCJOTBHI U MEPEMEILINBAIOT.

CTaHgapTHBIE PACTBOPHI, COAEPXALIME MO 2 MI/CM> XpOMa, LIMHKA U MAPTAHLIA: HABECKY KAXKIOTO U3
MepeyncaeHHbIX MeTautoB Maccoi 200 mr pacteopsaioT B 10 ¢cM? pactBopa consHoit kucaoTsr (1:1) mpu
HarpeBaHUH. PacTBOPBI MEPEHOCAT B MEPHBIE KOJAOBI BMECTUMOCTBIO 100 cM?, JTOBOAIT 4O METKU paCTBOPOM
COJITHOM KUCAOTHI (1:5) U nmepeMemBaloT.

CTaHOapTHBIN PACTBOP, COACPXALLMIA 2 MT/CM> TJIATMHBL; HABECKY TIATUHBI Maccoii 200 Mr pacTBo-
p1oT B 20 CM> CMECH CONMIHON U a30THOM KUCAOT (3:1) mpu HArpeBaHUM, PACTBOP YIIAPUBAIOT A0 00BHEMA
3 — 5 cm3, npuwmBaioT 20 ¢M> pacTBOpa COMSHONM KUCAOTHI (1:5), MEPEHOCAT B MEPHYIO KOJIOY BMECTUMOC-
610 100 CM3, JOBOIAT OO METKHM STHM XK€ PACTBOPOM KHMCIOTHI U TIEPEMEIIMBAIOT.

CTaHgapTHBI pacTBOp, COAEPXKALIMI 2 MI/CM° Maiagusd: HaBecKy namiazus maccoi 200 Mr
pacTBOPSAIOT B 20 CM> a30THOUM KUCIOTHI MPM HATPEBAHMU, PACTBOP YIAPUBAKOT 1O 00beMa 3 — 5 cm>,
npuanuBaloT 20 cM> pacTBopa COMTHOM KUCTOTHI (1:5), MEPEHOCAT B MEPHYIO KOJOY BMECTUMOCTHIO 100 cM?,
TOBOIAT JO METKH 3THM XK€ pacTBOPOM KHCJIOTBHI U MEPEMEIINBAIOT.

CTaHIapTHBII PACTBOP, COACPXALLMI 2 Mr/CMS pPOOUS, TOTOBAT OOHHMM W3 MPUBEACHHBIX HUXKE
CIOCO0O0B.

HaBecky poauda (B BMIAE mopolika) maccom 200 Mr TIHATEIBHO MNEPEMEIIMBAIOT € J-KPaTHBIM
KOJIMYECTBOM MEPOKCHUAA OapMd, MEPETUPAIOT B araTOBOM CTYIIKE, MEPECHOCAT B KOPYHIOBBIU THUICIIb U
CneKawT B TeueHue 2 — 3 4 npu temrmeparype 300 — 900 °C (Turenb CTaBAT B XOJOOHBIN Mydenb). Criek
OXJTAXKIAIOT, MEPEHOCAT B CTAKAH BMECTUMOCTBIO 200 CM>, CMAuMBAIOT BOJOW M PACTBOPSAIOT B PACTBOPE
COJITHOM KMUCIOTHI (1:1) 10 mOMHOro pacTBopeHus. ECau nmocae pacTBOPEHHUA CIIEKa B PaCcTBOPE COJSHOM
KHUCJIOTBL OCTACTCd OCTATOK, CIICKAHUE M PACTBOPECHHE MOBTOPAKOT. IloaydyeHHBIM pacTBOpP pa30aB/LAIOT
BOION A0 o6bemMa 50 cM? M ocaxmalT cyabdhaT Gapus HOOABICHUEM PACTBOPA CEPHOI KUCAOTHI (1:9)
MOPLHUSAMM IMPHU MOCTOSTHHOM MepeMelinBaHuu. PacTBop HarpesaioT o teMmnepatypsl 60 — 70 °C. Yepes
2 — 3 4 npOBEPAIOT MOJHOTY OCAKICHUS Cyab@dara 0apud U OT(PUIBTPOBBLIBAIOT €I0 4Yepes3 (PUABTP «CUHAS
JCHTA» WK ABOIHOM (HUABTP «Oenast IEHTa» B MEPHYIO KOOy BMecTUMOCThIO 100 cM3. Ocanok Ha dunbTpe
MPOMBIBAIOT 4 — 5 pa3 ropsgyuM pacTBOpPOM COJITHON KHUCAOTHL (1:5), a 3ateM 5 — 6 pa3 ropssuei BOMIOIA.
PacTBOp AOBOJAT 10 METKU PACTBOPOM COJAHON KUCIOTHI (1:5) U nmepeMelnBalor.

HagecKy TpexXxXI0pUcTOro poaus Maccoi 546,7 Mr pacTBOPSIOT B 20 CM3 pacTBOPA COJISTHOM KUCIOTBL
(1:1) mpu c1a60M HArpeBaHUM, PACTBOP OXJAXAAIOT, MEPEHOCIT B MEPHYIO KOJIOY BMECTUMOCTBIO 100 cM3,
TOBOJAT OO METKH PACTBOPOM COJITHOM KHUCAOTHI (1:5) M nepeMenmnBaroT.

22.IlpurotToBaeHue CTAHAAPTHBIX PACTBOPOB, COAECPXKAWMUX CYMMY OII -
pedecasIeMBIX DJIEMEHTOB

PactBOp A: B MEPHYIO KOJIOY BMECTUMOCTBIO 100 ¢M> MOMEIaoT mo 5 ¢cM> OCHOBHBIX CTAHIAPTHBIX
pacTBOPOB BUCMYTA, Xeje3a, MEOW, HUKEAd, CBUHIA, MapraHia, CypbMbI, XpOMa, LIMHKA, IDIATHHBI,
nawaaus, poous u 10 ¢cM> OCHOBHOTO CTAHIAPTHOrO PacTBOpa cepedpa, MOBOISAT A0 METKU PACTBOPOM
COJITHOM KUCIOTHI (1:5) U nmepeMelInBaloT.

1 cMm?3 pacTBopa comepxut mo 100 MKT KaxXIoro U3 onpenesisieMbIX 3JeMEHTOB.

PactBop B: B MepHYIO KOOy BMecTUMOCThIO 100 cm? momenraror 10 cM> pactBopa A, TOBOIAT IO
METKHU PACTBOPOM COJITHOM KMCIIOTHI (1:5) U mepeMenmBaloT.

1 cMm> pacTBOpa comepXuT no 10 MKT KaXI0ro U3 ONPeaeasieMbIX SJIEMEHTOB.
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3. IIOATI'OTOBKA K AHAJIU3Y

3.1.IloaroToBKa NpoO K aHAMIU3Y

3.1.1. JI;1a BRIIMOTHEHHUA AaHAIU3a OTOMPAIOT IBE HABECKH 30J10Ta Maccom 0,2 — 5,0 r (Tads1. 3), KAKIyIo
M3 KOTOPBIX MOMEILIAIOT B CTAKAH BMECTUMOCTBIO 50 — 100 cM3 M oynIaiT noBepxHocTh 3070Ta o T'OCT
27973.0.

Hagecky pacTBOPSIOT TIpU ¢1a00M HarpeBaHuU B 10 — 30 ¢cM? CBEXENMPUTOTOBAECHHON CMECH COJISTHOM
1 a30THOU kucaoT (3:1), mpubasnsad ee mopuuamMu no 5 — 7 ¢M>. TTocae MOAHOTO pacTBOPEHMS 30J0Ta
PACTBOP YIAPUBAIOT 10 00beMa 3 — 5 M5, CHUMAIOT C MIUTHL U MpUOaBIsioT 5 — 10 ¢M> pacTBOpa CONMSTHOM
kucsoThl (1:5). PAacTBOp OXJIaXAAI0T, KOAUYECTBEHHO MEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 25 CM?,
OOBOAST OO METKHM PACTBOPOM COJMIHOM KUCAOTHI (1:5) m mepeMemimBaloT. ECau 4yuciao onpeaecisaieMbIx
npuMeceii He 0oJee IMATH, a MAacCcoBad JOJI Kaxnou u3 Hux He mpesbiaer 0,004 %, passeneHue pacTBopa
NOMYCKAETCS MPOBOAUTH 10 06beMa 10 ¢cM° B MEPHOM LIMJIUHAPE BMECTUMOCTBIO 10 cM>. [ onpeaeaeHus
NAUIAAUS U XKeIe3a OTOUPAIOT 5 CM> MPUTOTOBJIEHHOTO PACTBOPA MPOOBI, MOMELLIAIOT B KOJOY BMECTUMOC-
TBIO 25 CM> U MCHONB3YIOT [UTSI AHAJIM3A.

Tadonuma 3

Maccosast noas mpumMecu, % Macca HaBecku, T O6beM pacTBOpa MpooHI, CM>
Ot 0,0001 o 0,0005 BxITIOU. 2,9—3,0 10—25
Cs. 0,005 » 0,0020 » 1,0—2,0 25
» (0,002 » 0,020 » 0,5—1,0 25—50
» 0,02 » 0,05 » 0,2—0.5 30

i |
A

3.1.2. OcTaBIIVIOCI 4aCTh pacTBOpaA MEPEHOCIT B CYXVIO JECIUTCABHYIO BOPOHKY, MPHOABISIOT
10 — 30 cM3 (B 3aBUCMMOCTHM OT MACCBl HABECKM) pacTBopa AudyTuicyiabbuna B toayone (1,0 Moas/am>)
U DKCTPArupyrT 30J0TO B TedeHue 3 MHH. [locie paccaamBaHuA BOIHYIO a3y CIHUBAKOT B
APYIYIO OEeJAUTEABHYI0O BOPOHKY, mpubasasiotr 10 — 20 cMm® pactBopa aubyTuacyiabduma B
tonyose (0,5 MOAb/OIM>) M MOBTOPHO SKCTPArMpyIOT 30JI0TO B TeyeHUe 3 MHUH. I1pu Macce HaBecku 5,0 T
SKCTPAKLHIO 30J0TA MPOBOOAT TPUKABL. g 3TOr0 mocae BTOPOM SKCTPAKLIMM BOOHYIO (PA3y CIAUBAIOT
B CYXVIO ACJUTEIBbHYIO BOPOHKY, npubasiasior 10 c¢M> pactBopa aubytwiacyabduga B toayone (0,5
MOJIb/IM>) U DKCTPArupyroT 30J0TO B TEUCHHUE 3 MUH.

[Mocne pacciauBaHus BOOHYIO (Da3y CAUBAIOT B CYXYIO KOJOY BMECTUMOCTBIO 25 ¢cM>. TTonyyeHHbIi
pPacTBOP MOCTYIIACT HA aHAJIU3.

Perenepanuio 30a0Ta M3 OpraHuYeCcKon (pa3pl MPOBOIAT MO METOIAHUKE, MPUBECICHHON B IPH-
JIOXKECHUMU.

J1g oTaeneHUA 30J10Ta OOMYCKAETCA UCIIOJAb30BATh APYITHE SKCTPAreHTHI, HE YCTYMAIIUE THOYTHUI-
CYIb(PUIY B SKCTPAKLIMOHHOUN CMIOCOOHOCTH MO OTHOLLICHUIO K 30J0TY, MPHU YCIOBUHU MOJIYYECHU METPOJIO-
rMYCCKUX XapaKTePUCTHK METOIMKHU HE XYXKE€ YKA3aHHBIX B JAHHOM CTaHAApTE.

3.1.3. Ompepenenue coaepxaHuii cepedpa u Meau Oonee 0,02% nponyckaeTca NpOBOIUTL Oe3
OTACJCHUS 30JI0Ta. /TSI 3TOro MoAroTOBKY Mpo0 K aHAJIU3Y BBIMOIHAIOT mo 1. 3.1.1.

32. Il purortoBaeHue paCcTBOPOB CPAaBHECHMUSY

3.2.1. JIna onpenescHUs MPpUMECE B PACTBOpax 0€3 OTOCICHUI 30J0Ta HUCHOJB3YIOT PAaCTBOPHI
CPAaBHECHHUS, COACPXKAILLIUE BCE OMPEICISICMBIC DIIEMEHTBI U 30JI0TO.

PacTtBop, conepxawmii 50 Mr/cM> 3010Ta, TOTOBSIT PACTBOPEHUEM HABECKH 30JI0TA BBICOKOI YMCTOTHI
maccoi 5,0 T mo m. 3.1.1. PacTBOp 3070Ta MEPEHOCAT B MEPHYIO KOJAOY BMeCTUMOCTBIO 100 CM>, TOBOST
00 METKH PAacTBOPOM COJMIHOM KUCAOTH (1:5) M mepeMenmBaloT.

PacTBOpBI CpaBHEHHS ¢ MAaCCOBOM KOHLECHTpaUMEeH ompeneadaeMbix saeMeHTOB 0,5, 1,0, 1,)5,
2,0, 5,0 Mmxr/cM?> u 30m0Ta 20 Mr/CM3> TOTOBAT CAEAYIOLIMM OOPa30M: B MEPHBIE KOJOBI BMECTUMOCTBIO
50 cM> MOMELAIOT A TMKBOTHBIE YACTH pacTBOPOB A wiu b (Taba. 4), npudasngior no 20 cM? pacTBopa,
conepxaiero 50 Mr/cm> 30510Ta, JOBOAST 4O METKU PACTBOPOM CONSTHOM KUCHOTHL (1:5) M mepeMerm-
BAIOT.
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Taonuuma 4

PacTtBOp CpaBHEHHA

O6peM BBOZMMOTO pacTBopa A wiu b, cm’

MaccoBass KOHLEHTPALMA 3J€MEHTOB,

MKT/CM>
PactBOp b
PC3-1 2,5 0,5
PC3-2 3,0 1,0
PC3-3 7,3 1,5
PC3-4 10 2,0
PactBOp A
PC3-5 2,5 3,0

B k0a06b BMECTUMOCTBIO 25 ¢cM> 01OMpatoT o 10 — 20 cM> MPUTrOTOBJIEHHBIX PACTBOPOB CPABHEHUS
U UCIOJB3YIOT JJIA ONpeAc/IiCHUA NMautagud, Kejae3a, Meau U cepeopa.

3.2.2. Indg onpenesieHUsA XpoMa, CypbMBbl, IDIATUHBI K BUCMYTA IMPHU ATOMU3aLUU IPOO B rpadpUTOBOM
[MeYU UCIOJIb3YIOT PACTBOPBL CPABHEHU S, IIPUTOTOBICHHBIE IO 1. 3.2.1 ¢ MOCaeaAyoneil SKCTpakKILue 30710Ta
pPacTBOPOM OIUOYTWICYAbL(MpHUIA B TOJXYOJe MO m. 3.1.2.

C B3TOM LEJBbI0 OCTABIIMECA OOBEMBI PACTBOPOB MEPEHOCAT B CYXHME IOCIAUTCIBHBIC BOPOHKHU H
SKCTPATUPYIOT 30JI0TO PACTBOPOM JUOYTWICYABLMHUAA B TOAYOJIC B ABE cTaguu. [locae skCTpakiimm 30g0Ta
BOOHYIO (ha3y CAMBAIOT B KOJOBI BMECTUMOCTBIO 25 CM>.

PacTBOpHBI CpaBHEHHS ¢ MAaCCOBOM KOHIEHTpAlLlUEH ompeaeadaeMbixX aaeMeHTOoB 0,25, 0,50, 0,75
u 1,00 MKr/cM?> TOTOBAT pa3baBIECHUEM B IBA Pa3a PaCTBOPOB, MOJYYEHHBIX MOCHE SKCTPAKLIMH 30J10Ta.
B K0A0BI BMECTUMOCTBIO 25 CM> MOMEWAIOT MO 5 ¢M> kaxmoro pacteopa cpaBHeHust (PC3-1 — PC3-4),
NpUOABJSIOT TIO 5 CM> pacTBOpa BUHHOM KHMCIOTBHI MPH OMpPENcHeHUU CYPbMbl WM TIO 5 CM° pacTBOpa
COJITHOM KUCAOTHI (1:5) py onpeaciecHUM IJIATHHBI, XpOMa, BUCMYTA U NMEPEMELLIMBAIOT.

3.2.3. Jlia ompeneiieHUs cepedpa, CBHHLIA, CYpPbMBI, BUCMYTA, LIMHKA, MEIW, HUKEIISA, MapraHia,
XpOMa, pOJUA U IUIATHHBI MIPU AaTOMHU3ALMU MPOO B INIAMEHHU UCHOJIB3YVIOT PACTBOPHI CPABHECHUSA, ITIPUTO-
TOBJICHHBIC U3 CTAHIAPTHBIX PaCcTBOPOB A U b 0¢e3 100aBeHUA 30J10TA.

PacTBOpPBL CpaBHEHHUA ¢ MACCOBON KOHLCHTPALMEH OnpeaciadeMbIx 3eMeHToB 0,2, 0,5, 1,0, 2,0 u
5,0 MKr/cM> rOTOBYT CHCOVIOLUIUM OOPa3oOM: B MEPHBIC KOJOBI BMECTUMOCTBIO 50 CM° MOMEUIaloT
AJIMKBOTHBIC YACTH pacTBOPOB A uiH b (Tadit. 5), JOBOIAT 4O METKH PACTBOPOM COJMAHOM KUCTAOTHI (1:5)
U MEePEMELINBAIOT.

Taonumuma 5

MaccoBasg KOHLEHTPALMA SJ€MEHTOB,

PacTtBOp CpaBHEHUS O6peM BBOZMMOrO pacTeopa A wiu b, cm’

MKT/CM>
PactBOp b
PC-1 1,0 (0,2
PC-2 2,3 0,5
PactBOp A
PC-3 0,5 1,0
PC-4 1,0 2,0
PC-5 2,5 3,0

4. ITIPOBEJIEHUE AHAJIN3A

41. AHAaAM3 ¢ aTOMHU3aULHUEeH NNpoO B NMIAAMEHH

ATOMHO-a0COPOLMOHHBIN CIIEKTPOMETP MOATrOTABJAMBAIOT K pabOTE U BKIKOUYAKOT COIJTACHO MHCTPYK-
LUK IO SKCIVIyaTauuu npuoopa. M3sMepeHus aTOMHOTO MOIJIOLICHUA SJIEMEHTOB IMPOBOIAT MO AHAJIMTHU-
YeCKHM CHEeKTPAJIbHBIM JUHHUAM C JJIMHAMH BOJIH, IPUBEASHHBIMU B Ta0JI. 6.
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Taoauma 6

OrnpeneasseMbIl 3JIEMEHT JITMHA BOJHEI, HM OrnpeaeasieMbIU 3JIEMEHT JInvHA BOJHBI, HM
Cepeopo 328,07 CBuHeL 283,31
Menp 324,75 CypbpMa 217,58
XKemneso 248 33 [HuHK 213,86
[ImaTtnHAa 265,94 Maprane1n 279,48
[Tannagnit 247 .64 Hukenn 232,00
Pomuit 343,49 XpoM 357,87
Bucmyt 223.06

Crioco0Obl MOArOTOBKU MPOO K AHAJMU3Y U IUIAMEHA, MCIOJAb3YEMBIC I OMPEICIACHHUA Pa3IHYHBbIX
SJIEMEHTOB, IIPUBCACHBI B TA0J1. 7.

Taonuima 7

OnpenensieMble 3JIEMECHTHI [Lnams

CHOoco0 rmoaroToBKU Impood

PacTBOpEHNE HABECKM B CMECH CO-
JITHOM ¥ a30THOM KMCHIOT (3:1) JICH-BO3IYX

PactBOpeHMe HaBecKM M SKCTpak-| llpomaH-OyTaH-BO3oyX WM ALECTH-
LIMOHHOE OTIECJICHUE 30JI0Ta PacTBO-|JICH-BO3IYX
POM INOYVTHICYIB(DUIA B TOMYOJIE

XpOM PacTBOpeHME HABECKU M HSKCIPAK-| ALCTUWICH-BO3IVX (BOCCTAHOBH -
LIUOHHOC OTACJICHUEC 30JIOTA PACTBO- |TCJAbHOC IIJIaMsl, O0OOrali¢HHOEC TOPIO-
POM THUOYTHIICYILGMIA B TOMYOJIE YUM Ta30M)

PactBopel mocae  skcTpakumu| IlpomaH-OyTaH-BO3AyX WIM allCTH-
30J10Ta ¢ JOOABICHMEM Oy(EpHOro [ICH-BO3AYX (OKHMCAUTEABHOE ILIAMS C
pacTBOpa® M30BITKOM OKWCJIVTEIIA)

[lanmaoui, xKene3o, cepedpo, MEIb I1ponmaH-0yTaH-BO3AYyX MIHN aAllCTH-

CepeOpo, Meab, LIHMHK, CBHHCII,
CypbMa, BUCMYT, MapraHell, HUKEIb

I1nmatTnHa, poanuu

* BKOMOY BMECTUMOCTBIO 25 CM> OTOMPalOT 5 CM> pacTBOpa aHAJM3UPYEMOM MPoObI MM PACTBOPA CPaBHCHYSI,
NOOABSIOT 5 CM> pacTBOpa CEPHOKMCIIOTO KaaMUs M TIEPeMEIINBAIOT.

PacTBOpBI CpaBHEHHUSI U PACTBOPBI AHAJIU3HUPYEMBIX MPOO MOCAEOOBATEABHO PACHBUISIOT B ILIAMA
ra30OBOM TOPEJIKM M U3MEPSIOT aTOMHOE MOIJIOLIEHUE HJIEMEHTA. /JId KaXaoro 3JA¢MEHTA BBITOJIHSIOT HE
MEHEE IBYX M3MECPECHUU U BBIYUCIAIOT CPpeaHEe 3HAUCHUE MOMIOLICHUS.

I'pagyMpOBOUYHBINA Ipa(puK CTPOAT B KOOPAUHATAX. 3HAUYCHHUE TMOTIOLICHUS (CPpEaIHEE U3 U3MEPEHHBIX
3HAUEHUH) — MAaCCOBAas KOHLICHTPALMA ONPEACTICMOro JIEMEHTA B PACTBOPE CPABHCHU.

[1o cpemHeMy 3HAYCHUIO MOMJIOLICHUS ¢ MOMOIIBIO IPAAYHUPOBOYHOIO Ipa(puKa HAXOOAT KOHLIECHTPA-
1o 3eMeHTa (C) B pacTBOPE AaHAJIU3HUPYEMOM IPOOLI.

42. AHaAaIHU3 ¢ aToMHu3auuem npod B rpapurtoBomm nmeum (tuma X1 A)

OnpeneneHue conep:kaHusad BUCMYTa, XpoMa, CYPbMBI U TDIATHHEI TIpU MaccoBoi nose Meree (),005 %

IIPOBOIAT ¢ AaTOMU3ALMEN ITPOO B rpaPUTOBOM MEUYH. YCIOBUI aTOMU3ALHMU B teyu X1'A-74 nipuBencHb B
Ta0. 3.

Taonuma 8

Ycnosusa atoMmusanym
OobeM
Onpenense- BBOAMMOTO BricymBanue Oz01eHHE AToMu3aALNA

MBIM 3JIEMEHT pacTBopa,

x 1073 ¢m?

T emni%awpa, Bpewms, ¢ T emnil()jawpa, Bpemsi, ¢ T eMHeD%aTypa, Bpewmsi, ¢

BucMmyT 20 150 30 1000 25 2650 15
CypbMa 20 150 30 1000 23 2650 15
IInatnHa 30 150 60 1800 23 2650 20
XpoM 20 150 30 1000 25 2650 15

Ha cramgyum aTOMU3aLMU MCITOAB3YIOT PEXUM «Ira3-CTOM» WIH «MHHUMAJIBHOIO IMOTOKA MHEPTHOIO
rasa».
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PacTBOpBI CcpaBHEHHUA M PACTBOPBHI AHAM3UPYEMBIX IPOO MOCIIenOBATEJIbHO BBOIAT B IpadUTOBYIO
Me4Yb, BKIKYAIOT ITPOrPpaMMHOE YCTPOMCTBO U HArPEBAIOT MEUb IO 3aJaHHOM MMporpaMme (CM. Tadi1. 8). Yuer
HeCEeJIEKTUBHOTO MOMIOLIEHUS TIPOBOAAT ¢ MOMOIIBIO JeiTepueBOro (POHOBOTO KOPPEKTOPA.

[Tpu ompenesieHUH CYpbMBI BO BCEe aHATU3UPYEeMble pacTBOPHI JOOABIISIOT PACTBOP BUHHOMN KHUCJIOTHI.
C 3TOi UEABIO B KOJ0Y BMECTUMOCTBIO 25 CM> OTOUPAIOT 2 CM> pacTBOpa MpoObl, JOOABJSIOT 2 CM> PacTBOPA
BUHHOW KHMCJOTBI U NepeMelIuBaloT. g pasOaBiieHUsI aHAJIU3UPYEMBIX PACTBOPOB IIPU OIMpPEacICeHUH
CYPbMBI MCIOJB3YIOT PacTBOP BUHHOM KHCAOTHI, a IMpPH ONpedcJeHUU BHUCMYTA, XpoMa U IUIATUHBI —
PACcTBOP COJIAHOM KHMCAOTHI (1:5).

N3MepeHHe BeJIMUMHBI MOIOLIEHUS U IMMOCTPOCHUE IPaiyUPOBOYHOro rpaduka rMpoBOIsT B COOTBET-
CTBUH C 1. 3.1.

5. ObPABOTKA PE3YIJIbTATOB

MaccoBy10 D010 ONPEACAICMOro 3J¢MEHTA-MPUMECH (X) B MPOLIEHTAX BBIYMCILIOT MO (POpMYyJIe

X_ C‘V‘K-lo_él_j

m

rne C — MaccoBas KOHUEHTPALMS IEMEHTA, HAMICHHAS MO TPALyUPOBOYHOMY IpadMKy, MKT/CM>;
JV — 00BbeM OCHOBHOTO pacTBOpa MpoObl, CM>;
K — ko3 PULHMEHT, COOTBETCTBYIOIIHUUN CTEIICHU Pa30aBJICcHUS OCHOBHOIO PacTBOpa;
m — MaccCa HaBECKH, T.
3a pe3yabTaT aHaAJIN3a IPUHUMAIOT CpeaHee apu(pMeTHUECKOE 3HAUCHUE PEe3YIbTATOB ABYX MapaJICIb-
HBIX OIIPEOCIICHUM.

6. KOHTPOJ/Ib TOYHOCTHU PE3YJIbTATOB AHAJIU3A

6.1. I[Ipn KOHTpOJIE CXOOUMOCTH U BOCTIPOU3BOIAUMOCTH PACXOXKACHUS pe3yabTaTOB MapajuieIbHbBIX
OMpPEACACHUN U PE3YyALTATOB ABYX AHAJAM30B (Pa3sHOCTh OOJBIIETO W MEHBIIECTO) ¢ MTOBEPHUTEIBHOM
BEPOATHOCTBIO P=0,95 He 1O/KHBI MPEBBILIATH 3HAYCHUN JOMYCKACMBbIX PACXOXICHUN d, IIPUBEICHHBIX
B TaOa. 9.

Taoanuma 9

AOCOJIIOTHOE I0IMYyCKAEMOE
pacxoxneHue d, %

AOCOJIIOTHOE TOMYyCKAEMOE

MaccoBast 1014 31eMedTa, %
s ’ pacxoxaenue d, %

MaccoBaga 1oag dneMeHTa, %

0,00010 0,00004 0,0050 0,0008
0,00030 0,00008 0,008 0,001
0,0005 0,0001 0,020 0,003
0,0010 00,0002 0,050 0,008
0,0030 0,0005

JI1d pOMEXKYTOUYHBIX 3HAUEHUW MACCOBBIX TOJECH JOMYCKAEMBIE PACXOXACHUS PACCUUTBHIBAIOT METO-
TOM JIMHEMHOMN UHTEPIONALINMN.
6.2. TouHocTh pe3ynabTaToB aHanu3a o 'OCT 27973.0.
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HPUHITOXEHUE
Obsa3amenvHoe

METOINKA PETEHEPAIIM 30JIOTA
13 PACTBOPA IUBYTHUJICYJIb®UJIA B TOJIYOJIE

Oprannueckyio pasy, DOJIYICHHVIO ITOCIC DKCTPAKILIMHY 30JI0Ta PACTBOPOM AMOVTWICYAb(MHUIA B TOAVOJIC, ITOMC-
IIAIOT B CTaKaH BMeCTUMOCThIO 1000 cM> M BBIIapuBalOT Ha TUITMTE TPV YMEPCHHOM HArpPEeBaHWU IO BIAKHBIX COJCH.

CTakaH C 30/I0TOM U OCTATKAMHU OPTraHMUYECKMX BELICCTB CHUMAIOT C TUTUTBI, OXJIaXIAl0T, Mpubapisior 5 — 10 cm?
CepHOIT KUCTOTH 1 15 — 20 cM> a30THOI KucaoThl. [Tocie MpoXoXIeHUs! OYPHOI peakllMy OKUCICHUS OPTraHNYeCKUX
BEIICCTB CTAKAH ¢ PACTBOPOM IMOMEIIAIOT HA IUIUTY M BBIMIAPUBAIOT PACTBOP A0 BBIACJICHUS IIAPOB CEPHOTO aHTHAPUIA,
3aTEM CTAKaH C 30JI0TOM OXJIaXKIAI0T, OIMOJACKUBAKT €ro CTCHKU BOAOM M BHOBb BBIIAPUBAIOT PACTBOP A0 BBLICICHMS
MapoB CepHOro aHruapuna. [locie OXnaxaeHUsl B cTakaH mpubasnsior 150 — 200 cM® Boobl, OTMWILTPOBBIBAIOT
BOCCTAHOBJACHHOEC 30J0TO 4epe3 GuiubTp ('0caas JeHTa") U NpOMBIBAIOT 4 — S5 pa3 ropssucii BOgou. @UiIbTp BHICYIIN-
BAIOT, O30JIII0T, ITPOKAJINBAIOT.
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NHOOPMAIIMOHHBIE TAHHBIE

1. PASBPABOTAH N BHECEH I'naBHbiM YnpaBjieHHEM APArOneHHbIX METANIOB H ajaMa3os npu Cosere

Munucrpos CCCP

PASPABOTYUKH

B.J1. Maasix, kana. ¢u3.-MaT. HayK (pykoBoauTeiab TeMsbl); T./Jl. 'oprocraesa, KaHa. XMM. HAyK;
I'.E. EpkoBau, kaHa. ¢u3.-Mar. Hayk; M.B. Ycoabnesa; O.A. JlenmukoBa; T.II. Cenpix

2. YTBEPXKJEH 1 BBEJEH B JIJEMCTBHUE Ilocranosinennem 'ocynapctsennoro komurera CCCP o
crangaptam ot 21.12.88 Ne 4375

3. BBAMEH TI'OCT 13611.2—79

4, CCBIJIOYHBIE HOPMATUBHO-TEXHUYECKHUE TOKYMEHTDI

O6o3HaueHue HT/,
HA KOTOPBIU JaHA CChLIKA

Homep pasnena

Oo6o3HaucHue HT/,
HA KOTOPBIM JaHA CCBLIKA

Homep pasnena

[OCT 849—97

['OCT 359—738

[OCT 1089—382
['OCT 1770—74
[OCT 3640—94
['OCT 4456—75
T'OCT 5457—75
['OCT 5789—78
T'OCT 581777
['OCT 5905—79
[OCT 6008—90
[OCT 6836—80

DO DN DN DD NN DN NN N

['OCT 10157—79
['OCT 10928—9¢
[OCT 11125—384
[OCT 12342—381
[OCT 13610—79
[OCT 14261—77
['OCT 14262—78
['OCT 14836—82
[OCT 14837—79
[OCT 20443—90
['OCT 22861—93
[OCT 25336—82

DN DN DN DN DN NN DN NN DN

5. Orpanuyenne CpoOKa JeMCTBHA CHATO Mo mpoToKoay Ne 7—95 Mexrocyanapcersennoro Cosera no
crangapTuzanuu, Merpoaorud u ceprupukamun (MYC 11-95)

6. IIEPEN3JAHHUE. Uwonn 1999 r.

NU3a. auir. Ne 021007 ot 10.08.95.

Penakrop B.H. Konwsicoe
Texanueckui penakrop J1.A. Kyzueuoea
KoppekTop A.C. Yeproycosa
KomMmneiotepHas Bepctka JI.A. Kpyeoeoii

Tupax 128 3k3.

CnaHo B Ha6op 22.06.99. Tlommucano B meyathb 06.08.99. Ven. meu. n. 3,26, Vu.-uszn. 1. 2,85.
(C3453. 3ak. 641.

HNTIIK U3matennctBo ctaHzaptos, 107076, Mocksa, Kononesnoiii niep., 14.

Haopano B U3gatensctBe HA [19BM
Ounuan UITK WUspatenbcTBO cTaHIApTOB — THIL. “MOCKOBCKHMM NeyaTHUK , Mocksa, JIstiuH mep., 6.

Map Ne 080102



