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HacToswuidA cTaHAapT ycTaHaBNMBaeT XMMWKO-CNEeKTPa/ibHbIA MeTof onpesefieHns MacCcoBoii 4oNn
MPUMeCei N NONYKONNYECTBEHHBIA CMNEeKTpanbHbIli METOA OnpefesieHns MacCoBbiX [ONeld antoMUHUSA 1
Xenesa B 0/10Be BbICOKON YMCTOTbI B MHTEpBane KOHLUEHTpauui, %:

BucMyT —oT 2 10-6 80 5 10~5

rannui 510-6 * 110-*;

KoOGalbT » M o0-5 MO-4;

HUKenb » MO"5 * Mm0O-4

30/10TO * 510-6 * 5-10-5

CBUHeL, 2 10-6 * 510"5

mezb 2H0-6 210-5

VHANI * 44104* * MO-4

cepebpo  » 2 10-1* 210-5;

anoMuHmin - 3— * 210-3

XVMUKO-CMNEKTPasibHbI METOS OCHOBAH Ha OMNpejeneHnn nepevmncrieHHbIX Bbllle 3/1eMeHTOB, KpOMe
aNllOMVHNSA, KOHLEHTPMPOBaHWEM NpuUMeceli NyTeM yAaneHust OCHOBbI B BUAe X/IOPHOrO 0/10Ba. Xopuabl
nprvmMeceil coporpyOTCA Ha YrosbHOM MOPOLUKe, KOTOPbIA B fanbHelLem NoABepratoT CreKTpanibHOMY
aHanusy.

[nsa onpefeneHvs antOMUHUA HaBECKY MeTa/IMYeCcKOro 0N10Ba MEepeBOAAT B OKUCb, KOTOPYIO
NoABEPratoT CNeKTpanbHOMY aHanu3y.

(N3meHeHHas pefakuus, M3m. N9 3).

1 OBWWE TPEBOBAHUA

1.1. O6wume TpeboBaHMS K MeTOAy aHanu3a v TpeboBaHus 6esonacHocTn —no FOCT 15483.0.
(N3meHeHHaa pepakums, M3m. Ne 1).
12. B xoge aHaim3a BefyT KOHTPOJbHbIE ONbITbI A8 MOMNPaBKU Ha 3arps3HeHVe peakTBOB.

2. AlMAPATYPA, PEAKTUBbI 1 PACTBOPbI

CnekTtporpad KBapLeBblii CpefHei Aucnepcun ¢ TPEXIMH30BOW CUCTEMOW OCBELLEHNS LLENN.

MukpogoTomeTp.

eHepaTop AyrM NOCTOSAHHOTO WAW MEPEMEHHOr0 TOKa C BbICOKOYACTOTHbIM MOMHKUIOM. Cxema
BK/TIOUEHUA NoKasaHa Ha 4epT. |

W3panne oduymnansHoe MepeneyaTka BocnpeLyeHa
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/ — MCTOYHUK NbICOKOH mucioiu OT remcp3topy AT-1
vnn AT-2; 2 — KOHTaKTop ANA BKAKYEHUA UCTOYHUKA
NOCTOSAHHOIO0 TOKa; 3 — KOHTaKTOp AN WTUCHEHUA

NONAPHOCTW AYIN MOCTOSAHHOIO ToKa

Yepr. 1

Meyb mydenbHas.

LW kad cywnnbHbIi.

3neKTponeyb ropusoHTanbHas Tpybuaras.

dnekTponeyb Ha 120 'C (cM. yepT. 4).

Becbl aHanMTU4eckue.

Becbl TOPCUOHHDIE.

CeKkyHaomep.

KBapLieBblii NeperoHHbIA annapar 419 NeperoHKN KUCIOTbl U BOAbI.

Mpn6op AN1S NEPeroHKN YeTbIPEXXIOPUCTOrO Yrepoda.

Namna nHdpakpacHaa (435 CyLwwkun) HanpsxxeHnem 127 B. 500 Br.

CTaHOK HaCTO/MbHbIN TOKapHbI ¢ HA60POM (DaCOHHbIX Pe3LiOB.

$PoTONNACTUHKN crieKTpasbHble TUMOB | 1 || N0 HOPMAaTUBHO-TEXHWYECKOW AOKYMEHTaLUN.

MpossuTens 1 ukcax no FOCT 10691.6. JonyckaeTcs NpMMeHeHWe NPosIBUTENS APYroro cocTasa.

CTepXHW rpatnToBble A/18 CNEKTPasbHOMO aHann3a Mapku oc. 4 7—4.

CTakaHbl TepmMocTOlikne BMecTUMOCTbio 50—100 cm5no FOCT 25336.

Brokebl cTeknsaHHble no FOCT 25336.

Konnaku cTeknsiHHble unn akcukatopbl no MOCT 25336.

CTOWKN M3 OpraHnyecKoro cTekna AT 31eKTPOAOB.

Yawkun keapuesble no NFOCT 19908 unun CTEKNAHHbIE.

Kon6a Bropuga.

BopoHkn KanenbHble no FOCT 25336.

CknaHkmn [pekcens.

Tpybku cTeKnsHHble gnameTpom 15—20 MM, AnnHoin 10—12 cm.

CknaHka Bynbha asyropnas.

Turnu Keapuesble BMeCTUMOCTbO 40 cm3 (Npu BblGope NPeAnoYTUTENbHbI TUFN C HAUMEHbLLUMM
AnameTpoM aHa) no TOCT 19908.

CTynka aratoBas.

MopoLwoK rpadunToBbIi oc. 4 7—4.

Kannit mapraHuosokucaslii no FOCT 20490.

doctopa NATUOKUCH.

Ac6ecT BOMOKHUCTBIA.

Bara cTeknaHHas.

Kucnota consaHaa no MOCT 3118.

Kwucnota consHas oco6oii umctoTsl mo TOCT 14261 u pas6aBneHHas 1.1

Kucnota asoTHas no FOCT 4461. agsaxabl NeperHaHHas B KBapLeBOM AUCTUANATOPE U pa3baBfieHHas
1:1, 1.4

Yrnepog yeTblpexxiopucTtbiii o FOCT 20288. neperHaHHbIi.
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DTUNEH XN0PUCTbINA (AUXI0P3TaH).

CnupT 3TWNOBbLIA PEKTU(NKOBaHHBIA TexHuyeckuidi mo FOCT 18300.

Yronb gpesecHbit no FOCT 7657 unu akTUBMPOBAHHBINA.

Hatpusa rugpookucs no FOCT 4328 wmm kanua ruapookucs no FOCT 24363.

Cwmaska KpeMHuiiopraHuyeckas tuna LNTNM-221 no TOCT 9433 nnu BasenuH.

CMecCb COMAHOW 1 a30THOM KWCNOT B COOTHOLLEHUN 3:1.

Kanbuuin XnopucTblil.

Boga guctunnmposaHHaa no FOCT 6709. gsaxabl NeperHaHHas B KBapLieBOM NeperoHHOM arnnapaTe.

Xnop nonyyaroT npu B3aMMOLENCTBUN Kanus MapraHL0BOKWCIONO WU CONSHON KUCMOTbI. Y CTaHOBKA
[15 NOMYYEHUA M OYMCTKM Xopa NokasaHa Ha uyepT. 2.

| — BOpOHKa KanenbHas C COMSAHOMN
KWUCNOTOW. 2 — Konba ANA nonyyeHus
xjiopa; 3 — CK/JsSiHKa MNpoMbIBHAA ¢
BOJOW: 4 — KO/IOHKA C X/IOPUCTBIM
KaTbllWeM ¥ NATHOKUCLK) ocopa: 5 —
TpybKa KBaplLieBasi C [jpeBeCHbIM Yyr/em
AN 04MCTKWM OT  Kucnopoja: 6 —
anekTponeyb Tpybuatas 1700—800 'C):
7— unbTp BaTHbIi: S —CKNAHKa ¢
CEpPHOW KUCNOTOW: 9 — KONOHKA C nsi-
TunakucbH) octopa: 10 — kpaH ans
yfaneHus  unbbiTka  xaopa: I —
wnungbl: 12 — TpoliHnK

Uepr. 2

CKOpOoCTb NPOMyCKaHWs Xnopa KOHTPOMMPYETCS BU3YanbHO U COCTaBNAeT 3—5 My3bIPbKOB B CEKYHAY.
Bce nogsvdkHble coeyHEHUs B YCTaHOBKe eNatoT M3 X/I0PBMHUIOBBIX TPYBOK. Pe3rHOBble MPO6GKM NOKpbI-
BAlOT K/IEeM, MPUrOTOB/IEHHLIM PACTBOPEHUEM CTPYXKKWM OpPraHWM4eckoro cTekna B fuxnopataHe (Ha K) cm’
omnxnopataHa 0.3 r oprcTekna). KpaHbl v wnngbl CKNSHOK JlpeKcens cMasblBaloT KpPeMHUWAopraHn4ecKo
cMasKoi unam BasenuHoM. [Mpu obecnieveHun Bcex TpebGOBaHWUIA TEXHWKM 6Ge30MacHOCTU PeKOMeHAyeTcs
NpVYMeHeHue xniopa 13 6annoHa. JonyckaeTcs nosyyeHVe X/opa MyTem 3/1eKTPONN3A CONMAHON KUCMOTbI.

PacTBOpbl 4YMCTbIX MeTannoB CTaHAApTHble (MaccoBas Aons MeTanna He MeHee 99.99 %). Ons
MPWUroTOBEHMA CTaH4APTHbIX PACTBOPOB MCMO/b3YHOT COMSIHYHO KUCOTY 0COBOI YMCTOTbI U NEPerHaHHYHo
a30THYIO KUCMIOTY.

PacTBop onoBa cTaHAapTHbIN: 10 rof0Ba BbICOKON YMCTOTLI PACTBOPAOT B 50 CM3CONAHONM KUCNOTHI
6e3 nepekncy BOAOPOAA 41 MONYYEHUS HENeTYHero XJ0pucToro 01oBa. MonyyeHHbI pacTBop NepeBogsaT
B MEPHY0 Konby BMeCTMMOCTbi0 100 cM1 [OBOAAT A0 METKM GUANCTUANATOM M NepeMeLLvBatoT.

1cmlpacteopa cogepxut 0,1 r onoB.a.

PacTBOpbI rannsa ctaH4apTHbIe.

Pacteop A: 0,1 r meTanna pacTBopsAOT B 50 CM3 KOHLEHTPMPOBAHHOW a30THOI KUcnoThl. Monyyen-
HbI PacTBOP MEPEBOAAT B MEPHYH KONBY BMeCTUMOCTbIO 100 cM3, AOBOAAT A0 METKM a30THOMN KWCNOTOM
1 MepemeLLnBaloT.

1cm3 pacteopa J1 cogepxut MO_3 r rannms.

Pactsop B: 10,0 cm1 pacTBopa J1 nepeHOCAT B MepHyt0 Konby BMecTumocTbio 100 cm3, f0BOAAT A0
METKWN BUANCTUNNATOM W MepeMeLLBAtOT.

1cm3 pacteopa b cofepkxut MO-4r ranius.

PacTBOpbI BUCMYTa CTaHAapTHbIE.

PactBop JI: 0,1 r meTanna pacTBopstoT B 50 CM3 KOHLLEHTPMPOBAHHOW a30THOW KMcnoTbl. MonyyeH-
HbIli PacTBOP MEPEBOASAT B MepHYHO K06y BMeCcTUMOCTbI0 100 cM3, AOBOAAT /10 METKM a30THOW KUCNOTOM
1 NepemeLLnBaloT.

1cm3 pacteopa A cogepxut HO” 3 1 BucmyTa.

Pacteop B: 10.0 cm1pacTBopa A MEPEHOCAT B MepHyt0 Konby BMecTumocTbio 100 cM3, 4OBOAAT 40
METKM a30THOW KUCNOTON M NepemeLUBaloT.

1lcm3 pacteopa b cogepxxmut MO-4 1 BUCMYyTa.
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PacTBOpbI CBMHLIA CTaHAAPTHbIE.

PacTBop /1: 0.1 r MeTanna pacTBOPAOT B a30THOM KNUCNOTe, pa3baBneHHOW 1:4. MonyyeHHbIi pacTBop
MepeBoAAT B MePHYHO Koiby BMecTUMOCTbio 100 CM3, LOBOAAT O METKV a30THOM KMCNOTOi,pa3baBneHHoi
1:1, n nepemMeLLMBALOT.

1cm3pacteopa J1 cogepxut 1-10-3 1 cBUHUA.

PactBop b: 10,0 cm3 pactBopa J1 nepeHOCAT B MepHyto konby BmecTMocTbio 100 cm3, [OBOAAT [0
METKM a30THOW KucnoToii.pasbasnenHoii 1:1, 1 nepeMeLLMBatOT.

1cm3pacteopa b cogepxut 110-4 r cBuHUA.

PacTBOpbI Mefy CTaHAapTHbIE.

PacTBop /1: 0.025 r meTanna pacTeopstoT B ) cM3a30THON KncnoTbl, pasbaaseHHoi 1:1. MonyueH-
HbIl PacTBOP MEPEBOLAT B MEPHYHO K0Nby BMECTUMOCTbIO 250 CM3, [OBOAAT [0 METKN GUANCTUANATOM U
nepemeLLvBatoT.

1cm3pacteopa J1 cogepxut MO-4T1 meau.

PactBop b: 10,0 cm3 pacTBopa A nepeHOCAT B MepHy0 konby BmecTMocTbio 100 cm3, [OBOAAT [0
METKWN GUANCTUANATOM U NepeMeLInBaroT.

1cm3pacteopa b cogepxut 110 5r meaw.

PacTBOpbI 30/10Ta CTaHAAPTHbIE.

PactBop J1: 0,05 r meTanna pactBopstoT B 10—15 cM3 cMecy COMSIHOM WM a30THOW KWUCNOT B
cooTHoweHun 3:1. TlonyYeHHbI pacTBOP NEPEBOAAT B MEPHYHO KOGy BMECTMMOCTbLIO 50 M3 fOBOAAT [0
METKU BUANCTUANATOM U NepeMeLInBaroT.

1cm3pacteopa J1 cogepxut 110-3 r 3010Ta.

PactBop B: 10,0 cm3 pactBopa J1 nepeHOCAT B MepHyH konby BMecTMoCTbio 100 cm3, oBOAAT Ao
METKN GUANCTUANATOM U NepeMeLInBaroT.

1cm3pacteopa b cogepxumt 110~4 1 30/M10Ta.

PacTBopbl KobGa/ibTa ¥ HUKeNs cTaHAapTHble.

PactBop J1: mo 0,1 r meTannoB pactBopstoT B 10—15 cM3 cONAHOM KWCMOTbI, MOMTyYeHHbIE PacTBOPbI
nepeBoAsAT B MepHble KOMObl BMECTUMOCTbIO 100 CM3 AOBOAAT BUANCTUNATOM [0 METKV U MepemMeLLnBatoT.

1cm3 pacteopa J1 cogepkut MO-3r kobanbta 1 110-31 HUKenNs.

Pactsop B: 10,0 cm3pacTBopa A KobanbTa 1 10 cm3pacTeopa J1 HUKensi MepeHoCAT B MepHYHO KOnby
BMECTUMOCTb0 VHOCM3, ,0BOAAT [0 METKU GUANCTUANATOM U NepeMeLlnBatoT.

1cm3pacteopa b cogepxunt HO~4r kobanbta 1 HO '4 1 Hukens.

PacTBOpbI cepebpa cTaH4apTHbIE.

PactBop A: 0.03W I a30THOKMCNOro cepebpa pacTBOpAOT B OGMAMCTUINATE B MEPHON Konbe
BMeCTUMOCTbIO 250 CM3, J0BOAAT A0 METKU BUAUCTUNIATOM W NepeMeLLvBaroT.

1cm3pactBopa /1 cogepxmt MO-4 1 cepebpa.

PactBop b: 10,0 cm3 pacTBopa A nepeHOCAT B MepHy0 konby BmecTumocTbto HOCM3, 10BOAAT [0
METKWN GUAHCTUANATOM U NepemMeLLnBaroT.

1cm3pactBopa b cogepxut 10-10-5 r cepebpa.

PacTBOpbl MHAWSA CTaHAAPTHbIE.

PactBop A: 0,1 r meTanna pacTBopstoT B 10—15 cM3 cOnAHON KUCMOTbI. [OMYYeHHbIA pacTBop
MepeBoAAT B MEPHYHO KONOY BMeCTUMOCTbIO 100 CM3, 4OBOAAT A0 METKM GUAHCTUNNATOM 1 NepeMeLLmnBaroT.

1cm3pacteopa A cogepxut MO-3r nHgusa.

Pacteop B: 10.0 cm3 pacTBopa A nepeHoOCAT B MepHyt0 konby BMecTumMocTbio 100 cM3, f0BOAAT [0
METKWN OUAHCTUNNATOM W MepeMeLLBatoT.

1cm3pacteopa b cogepxut MO-4 1 nHAMS.

PacTBOpbI antOMUHNA CTaHAapPTHbIE.

Pacteop A: 0.02 r MmeTanna pacTBOPAIOT B a30THOM KMUCNOTe, padbaaseHHOl 1:1. monyyeHHbI pacTBOp
nepeBoAAT B MepPHYH0 Konby BMecTUMOCTbio 100 cM3, AOBOASAT 40 METKM a30THOI KUCOTO, pa3baBneHHOM
1:1, 1 nepemMeLLMBaLOT.

1cm3pacteopa A cofiepXut 2-10—4 r a3loMUHUS.

Pacteop Bb: 10.0 cm3 pacTBopa A nepeHOCAT B MePHYH Konby BMecTumMocTbio 100 cM3, SOBOAAT [0
METKW a30THOM K1CNOTON, pasbaBneHHon 1:1, 1 nepemelLnBatoT.

1cm3pacteopa b cofepkut 210~* 1 antoMUHUA.

B BUAe MCKMOYEHWUA ANA MPUrOTOBMIEHWA CTaHAAPTHBIX PAcTBOPOB MOXHO WCMO/Mb30BaTb COMM
yKa3aHHbIX Bbille MeTa/l/10B KBaM(UKaLMm Y. fi. a. Wm X. u.

CraHfapTHble 06pa3ubl kateropun COI gns onpefeneHns anloMUHUA 1 Xenesa.

(N3meHeHHas pegakums, W3m. Ne |, 2, 3).
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3. OMPEAENEHUE BUCMYTA, T'ANNNGA, 30/I0TA, KOBAJIBTA,
HWKENA, MEAW, CEPEEPA, CBUHUA, NHONA

3.1 MNoAarotoBKa K aHanusy

3.1.1. MNpuroToBNeHWe TPaLyVPOBOYHLIX 06pa3LlOB MPOBOAAT Ha OCHOBE YrOMbHOrO MOPOLUKA,
MOMYYEHHOTO 13 CMEKTPIbHO-UMCTbIX Yr/ieid. MpuMecH B YronbHbIA NMOPOLIOK BBOAAT B BUE paccynTaH-

HbIX 06BEMOB CTaHAAPTHBLIX PACTBOPOB.

BBoanMble 06bEMbI CTaHAAPTHBIX PACTBOPOB (B pacueTe Ha 50 I yrosbHOrO MOPOLLKA) NPUBELEHb! B

Tabn. .
Ta6nunua 1
SnemeHT O6beM cTaHAapTHbIX PacTBOPOB A1 NMPUTOTOBAEHUS TPaAYMPOBOYHbIX
o6pasuos, cm1
i} 1 2 3 4 5

Onoso 10.0 10.0 10.0 10.0 10.0 10,0
Cannuii 1.0 2,5 0,5 1,0 2,5 5,0
VHgni pactBopa b pactBopa b pactBopa A pactBopa A pacTtsBopa A pactBopa A
Bucmyt 0,5 1,0 2,5 0,5 1,0 2,5
CBUHeW
30n070 pactBopa b pactBopa b pactBopa b pacTtBopa A pacTtBopa A pacTtBopa A
Ko6anbT 2.5 5.0 1.0 2,5 5,0 10,0
Hwnkenb pacTtBopa b pactBopa b pacTtBopa A pacTtBopa A pacTtBopa A pactBopa A
Cepebpo 0.5 1.0 3,5 1,0 2,5 5,0
Megb pactBopa b pactBopa b pacteBopa b pactBopa A pacTtBopa A pactsopa A

UTo6bl rpadyvpoBoYHble 06pasLbl GbIMN MAEHTUYHBLI KOHLEHTpaTaM Npo6, B HUX BBOAST COMSHO-
KMCNbIii pacTBOp 0/10Ba U3 pacueTa 2 % 0/10Ba Ha HABECKY Yro/bHOrO MOpOoLLKa.

Mpy BBeAEHMM PacTBOPOB CNeAAT 3aTeM, YT06bI pacTBop,
NPONWTLIBas YrofbHbIA MOPOLUOK, He JOXOAW 40 CTEHKN U AHA
yalwku. lMoaTomy No Mepe BBeAEHUs PacTBOPOB MpuMecei
Yro/bHbIi NOPOLLOK NOACYLUMBAKOT B CYLUMIBHOM LUKagy npu
100-105 "C.

Mocne BBEAEHMS PacTBOPOB BCEX MPUMECE MOPOLIOK
OKOHYaTe/IbHO MOACYLUMBAKOT, 3aTeM TLLaTeNbHO NepeMeLlu-
BalOT (HO He pacTMpatloT) B araTtoBOW CTYNKe WaW CTynke u3
opraHn4yeckoro ctekna B TeyeHune 40 MyuH. [OTOBbIe rpagyu-
POBOYHbIe 06pa3Libl XpaHAT B 6HOKCax C MPUTEPTLIMU KpPbiL-
Kamu,

3.1.2. Oo6oralleHne aHaM3NPyeMbIX MpUMeceid: OT Mo-

CTyNvBLUEW Ha aHann3 cpefHeli npobbl OT6MpalT B BUge
KyCOYKOB WAW CTPYXKW NATb HaBecok no 5 r. HaBeckn mome-
LIAKT B COCYAbl ANA X0PMPOBaHNs M3 TEPMOCTOMKOrO CTekna
(4epTt. 3). 3a/mBatoT 10cmj NEPErHaHHOTO YETLIPEXXOPUCTOrO
yrnepoga W MofBeprardT X/0pMpoBaHUKO. HaBecky meTanna
XNOpUPYIOT L0 KOoHua (2,5—3 u).

MonyuuBLUMecs B NPOGMPKax pacTBOPbI YETLIPEXXI0PHC-
TOrO Yrepoja, XM0pHOro 0/10Ba W X/I0PWAOB NpUMeceli nepe-
NVBAIOT B KBapLEBbIE TUI/IN C HABECKAMU CMEKTPasbHO-YNCTO-
ro yronsHoro nopowka no 0,1 r B KaXAoMm.

3aTem TUIM CTaBAT Ha 3NeKTponeYb (4epT. 4). HarpeTyto
fo 120 *C; ata TemnepaTypa MNOALEPXWBaeTCs 40 MNOMy4YeHns
CyXx0ro octaTka Ha fHe Turns. Bo Bpems OTFOHKM X/IOPHOTO
0/10Ba CNeSAT 3a TeM, YTO6bl Ha Kpasx TUrneli He CKanaMBanoch
KPUCTaNINIMYECKOe X/IOPHOE 0/10BO, OCTATKM KOTOPOro y6upatoT
BaTON, CMOYEHHOW CNMPTOM.

| —wnng. 2 —npobupka ¢ HaBeckoi o0n0Ba K
UETbIPCXX1APUCTLIM YFNEePOAOM. 3 — NI0BYLLKA, 0X-
naxpgeHHaa nbgom: 4 —1p)T>kn peTunosas: 5—
Tpy6Ka C X/I0pUCTbIM KasbLuem: 6 — CK/stHKa co
wenoybio (10 %'Vibin pacTeBOp) ANW NOFNOWEHUS
n36bITKa xnopa

Yeprt. 3



C. 6 TOCT 15483.11-78

| — kopnyc neun VNl antomMuHusa: 2 —HarpesaTtenb (MowHocTb 330 BT>; 3 — yrnybneHue gna ur.ta

YepT. 4

YTONbHbIA MOPOLIOK C OCTaBLUMMUCSH Ha HEM XNOpuaamu NpuMmecei (KOHLEHTpaTa) CKasbnenem
M3BNEKAIOT U3 TUINA Ha YacOBOE CTEK/O, C/Ierka NepemeLInBatoT, AeNAT Ha TPU paBHble BECOBbIE YacTu U
MOMELLIAIOT B KpaTepbl CNEKTPaNbHO-UYNUCTLIX YIei.

Macca nofy4yeHHOro KOHLiEHTpaTa Konebnetcsi, kak npaswunio, ot 0.098 go 0.105 r (no macce
KOHLEHTpaTa KOHTPONMPYIOT NOJHOTY YAaNeHUs 0/10Ba).

3.2. NpoBefeHne aHanmsa

HaBecky rparympoBo4HOro obpasua maccoit 0.03 r momeLllatoT B KpaTep CMeKTPaTbHO-4YMCTOr0 Yronb-

HOr0 3N1eKTposa AnameTpoM 4 MM 1 ry6uHON 4 MM. B Takue e KpaTepbl NOMeLLa0T HaBECKM KOHLEHTPAaTOB.

Mepen HabyBKOI NPO6 W rpafynpoBOYHbLIX 06Pa3L0B Yro/bHbIe 31eKTPOAbI PEKOMEHAYETCS 06XKeub
npu cune Toka 10 J1 B TeyeHne 30 C. VICTOYHMKOM BO3OYXAEHWS CMEKTPOB CMYXMWT AyTa NOCTOSHHOIO
TOKa HanpshkeHnem 200—400 B v pabouum Tokom 8 J1.

MMopKUr fyrn OCyLLEeCTBSAETCA Pa3psAAOM OT BbICOKOYACTOTHOrO reHepartopa (CMm. yepT. 1).

DNeKTPOL C HaBecKoli Mpobbl MK FpagynpPoBOYHOro 06pasLia CAy>XXMT aHOL0M, MPOTUBOXNEKTPOS —
CMEeKTPaNbHO-YMCTBIA YrONbHbI/A 3M1EKTPOA, 3aTOYEHHbIN HA KOHYC C M/0WaaKoi agnameTpom 1.5—2 mm.

MeX3NneKTPOAHbI NPOMEXYTOK YCTaHaBAMBAIOT MO TEHEBOWN MPOEKLUMU Ha MPOMEXYTOUHYIO fua-
(hparmy 0 Hayana sKcrnosunumm.

3kcnosnums 40 c. LWwrprHa wenwn 0.012 mm. MeX3neKTpoaHbIi NPOMEXYTOK 2,5 MM Mo AepXuBa-
eTCA B TEUeHMWe BCei IKCMo3nLun.

[nsa oTorpadrpoBaHnsa CNeKTPOB B KACCETY CrEKTporpada noMeLLaroT (hoTonaacTUHKK ABYX TUMOB.
B ANMHHOBONHOBYIO YacTb CMEKTPA A1 ONpejeneHus meau, cepebpa, MHAMA NOMeLLaloT hoTONNACTUHKN
TMna |, B KOPOTKOBO/IHOBYIO 4acCTb CNekTpa —{oTonnactuHky tuna Il. JIMHUA CTbika NNacTUHOK
HaxoAauTca NPUMepPHO Ha y4vacTke AnnH BonH 315,0—317.0 HMm.

CnieKTporpaMMbl aHaNM3Npyembix Npob6 1 rpagypoBOYHbIX 06Pa3LL0B 4OMKHbLI ObiTb CHATHI Ha OAHOWA
1 TOM e hoTonNacTMHke. ®OTOrpatnpytoT He MeHee YeTbipex rPagyMpoBOYHbIX 06pasLoB. [ Kaxaoro
o6pasLa CHMMAIOT He MeHee Tpex crnekTporpamm. [ns kaxgoi npobbl nonyyatot 15cnektporpamm (no 3
OT KaX[0W X/I0pUpOBaHHON HABECKN).

MpossneHue u pukcuposaHune nposofaT no MOCT 10691.0— FOCT 10691.4.

33. ObpaboTka pe3ynbTaToB

3.3.1. MonyyeHHble CnekTporpaMmbl (hOTOMETPUPYIOT C MOMOLLbI0 MUKpOoTOMeTpa. MpumeHse-
Mble aHa/IMTUYECKNE TMHUN N UHTEPBaSIbl KOHLIEHTPaLMK OnpejenseMblX NMPUMECER YKasaHbl B Tabn. 2.

Tabnuuya 2
[AnuHa nonHbl aHaNUTUYECKO NuepBunabl KOHUEHTpauuu
OHPEAeNTCMbIC aNeMeHTb ANHUH.Mn onpefensembix npumeceit, %
BucwmyT 306.7 OT 210~6 105 HO* a
Fannwuit 294.3 » 510-6 * MO-4
3071070 267.7 * 510"6 . 5-10“5
Kob6anbT 304.4 » 110“5 » 110“4
Megp 327.4 * 2-10™ - 210"1
Hukens 305.0 » MO-5 » MO-4
CBUHeL, 283.3 » 2 10“6 » 5-10~5
Cepebpo 328.0 » 210-¢ - 5-10“5

WHAnit 325.6 » +10“6 * M0“4
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OueHKy MacCOBOW [0/M NpUMeceil NMPoM3BOAAT MO abCOMOTHOMY MOYEPHEHMIO aHAIMTUYECKNX
JINHWIA.
pagynpoBOYHbIE rpatiuku CTPOAT B KOOpAMHATax: abCcoMOTHOE MOYEpHEHWE NNHWIA MpUMecn —
norapuM KOHLeHTpaLMm nNpuMecn B rpaflyvpoBOYHOM 06pasLe.
MaccoByto fonto npumMecy B npo6e (/1) B NpoLeHTax BbIYMCASIOT NO opmyne
1iT,C
T

rae fia, — macca HaBeCcKu rpagyvMpoBoYHOro obpasua, r;

C —maccoBas KOHLEeHTpauusa npuMecy, onpeseneHHas no rpaguky. %\

T —Macca HaBecKu 0/10Ba, T.

3.3.2 ABCONMIOTHBIE PACXOXAEHUA Pe3yNbTaToB Napa/ieNibHblX OnpefeneHunii Npyu 4OBEPUTENbHOM
BeposATHOCTM P - 0.95 He AO/MKHbI NpeBbILLaTh 3HAYEHNIA, YKa3aHHbIX B Tabn. 3.

Ta6bnuua 3
MaccoBas fons onpesensieMoi A6conTHOE fonyckaemoe
npumecu. % pacxoxfeHue. Y

ot 2 1(F'6 gao 4-10-6 0.0000012
Cs. 440~* * 8-10-6 0.000003
* 810 6 . 210"5 0,000005

2-10'5 * 4-10-5 0.00001
« 440%5 * 7-10~* 0.00002
* 7-10'* = 1-10-4 0.00003

4. OMNPEAENEHWNE COAEPXXAHNA ANIOMWHWA

41. lMoAaroTtoBKa K aHanusy

4.1.1. Ana NpuroToBneHUs rpagyvpoBOYHbIX 06pa3L0B UCMONb3YHOT META/IMYECKOe 010BO, CMEKT-
pasibHO-4MCTOe MO aNloMUHUIO. HaBecKy 0710Ba MNOMELLAOT B KBapLEeBYHO Yallky W pacTBOPAIOT B
NeperHaHHoOW KOHLEHTPUPOBAHHON a30THOW KWCNOTe MNpy NepeMellMBaHUN CTEKNSAHHOW ManoyKoiA.
Mocne pacTBOPEHMS! HaBECKW MOMYUMBLUYIOCA KalleobpasHyl0 Maccy MeTaos0BSHHOW KWUCNOTbl Bbinapu-
BAlOT NOJ MH(pPaKpacHOM Namnoi A0 Mony4veHUs Cyxoro octatka. Cyxoil OCTaToK B TeyeHwe 40 MuH
npokanmeatoT B Mydene npu 800 "C. MNogyumBluMecs OKWUCAbI 0f10Ba NEPEHOCAT B araToBYH CTYMKY,
pacTupatoT, a 3aTem CCbINalT B CTeKNfHHble 6lOKCbl. Haseckn okucu onosa no 10.0 r nomelsatoT B
KBapLeBsble yawku, Beogat no 1,0; 2.5; 5,0 n 15.0 cm3 cTaHgapTHOro pactsopa b antoMuHuA, TwaTtensHo
nepeMeLUVBatOT ¥ BbINapyBatoT NOJ MH(PaKpacHOI N1amnoii 40 NoyYeHns cyxoro octatka. Cyxoi 0CTaTok
B TedeHne 40 MUH npokanusatoT B mydene npu 800 "C. lMonyyeHHble 3TaIOHbI MEPeHOCAT B aratoByHo
CTYMKy, pactupaloT B TeyeHne 30—40 MUH, 3aTeEM CCbINAKT B CTEKNAHHbIE BHOKChI ANA XpaHeHUs.

4.1.2. TloaroToBka Npobbl: 13 cpeaHeli NPobbl 0TOMPAOT B BUAE CTPYXKW M3 TOHKWUX MNACcTUH [Be
HaBecKn Maccoil no 1r. HaBecku pacTBOpSIOT B KBApLEBbIX Yallkax BMecTumocTbio 100—150 cm3 B
neperHaHHOW KOHLEHTPUPOBAHHON a30THOM KucnoTe. KaweobpasHyro mMacCcy MEeTao/0BSHHON KUCIOThI
BbINApMBaKOT NOA MH(PAKPacHOW Nammnoi L0 MOoMyyeHus Cyxoro octatka. OcCTatok B TeyeHue 20 MUH
npokanuneatoT B Mydene npy 800 "C. MonyumBLUNIACA OKUCHbBIW NMOPOLLOK pacTUpatoT B araToBOM CTYIKe.

42. TlpoBefeHne aHanunsa

4.2.1. HaBsecky rpafympoBOYHOro o6pasua nim aHanuampyemoin npobel maccoi 0.03 r nomeLuatoT B
KpaTep CMeKTPabHO-YMCTOr0 YrofbHOro 31eKTpoAa AMaMeTpoM 3 MM W ry6uHoii 2 MM. VICTOUHMKOM
BO30Y)K/IEHMA ABNAETCA Ayra NOCTOSHHOrO Toka HanpsbkeHvem 200—400 B n cunoil Toka 8 A. 3nekTpog
C HaBeCKOW Mpobbl UAM rpagyMpOBOYHOr0 06pasya CAy>XXWT aHOAOM, a CMEeKTPasibHO-YUCTbI Yrofb,
3aTOYEHHbIV Ha KOHYC C NOLAaAKON AnaMeTpoM 1,5—2 MM, — KaTogoM.

Mpu hoTorpagmpoBaHny CNEKTPOB B KAacCeTy CrekTporpaga nomeLlaroT GoTonnacTMHKMA Tuna 1
LWunpuHa wenu cnektporpada 0,012 MM. MexX3neKTpoaHbI NPOMEXYTOK.paHHbIA 2,5 MM. Npy FopeHnun
fyrv (No Mepe cropaHus 371eKTPOAOB) KOPPEKTMPYIOT N0 NpoeKummn Ha avadparme. MpefBapuTeNbHbIRA
06XXUr, HeOOXOAMMBIV ANA BbIFOPaHUA OCHOBHOW Macchl 0/10Ba, paBeH 40 ¢, paboyas akcno3uuus —60 c.

CneKTpbl aHanu“3npyemMbix Npob 1 rpagympoBOYHbIX 06pa3L0B fOMKHbI 6biTb CHATbI Ha O4HOW U TOW
Xe hoTonnacTuHke. [ns Kax4oro rpagympoBoyHOro obpasua rnonyyaroT He MeHee rpex CMeKTporpamm,
Ana Npobbl —YeTbIpe cnekTporpammbl (Mo ABe OT KaX4Oro pasnoXxeHus).

MposeneHve u hnkcnposaHue nposogaT no MOCT 10691.0— FOCT 10691.4.
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43. Ob6paboTka pe3ynbTaToB

4.3.1. B nony4eHHbIX CreKTporpammax (HOTOMETPUPYIOT NIMHUIO antoMUHUA 309.2 HM U JIMHUIO
0n0Ba 322.3 HM. BbluncnsoT pasHOCTb noyvepHeHnin AS = SM—5S n Haxogat [S.9.

pagyvpoBOYHbIe Tpadnkmn cTposT B KoopanHaTax A5¢p—g C, rge C—KOHUeHTpaums antoMUHKSA
B rpaflyMpoBOYHbIX 06pasuax. o BenuumHe AS npobbl MO rpasyvMpoBOYHOMY rpatuKky OnpepenstoT
KOHLeHTpaLuio npumecn B npobe.

4.3.2. AGCOMOTHbIE AOMYCKAeMble PAaCXOXAEHWs Pe3yNbTaToB MapaifiefbHbIX OnpefeneHuii npu
[0BepuTeNLHON BeposTHOCTM P = 0.95 He AO/MKHbI NPeBbILIATh 3HAUEHWIA, NPUBEAEHHBIX B Tabn. 4.

Ta6bnunuya 4

Ab6conoTHOe gonyckaemoe

MaccoBas gons antoMuHna. %
pacxoxpaeHue, %

Or 310*4p06-10“4 0.0002
Cs. 6-10"4 * MO"5 0,0003
1-1(r3 * 2-10+1 0,0005

5. MONYKONIMYECITBEHHbIA CMNEKTPAJIbHbLIA METOZA OMNPEAENEHUA
ANMIOMUHUNA N XXEJIE3A

51. CywHoOCTb MeTOfa

MeTog ocHOBaH Ha (hoTorpadMpoBaHMM CMEKTPOB CTaHAAPTHbIX 06pa3uos npeanpuatus (COM) un
npo6, Bo36Y>XXJaeMbIX B UICKPOBOM Paspsifie U B13yanbHOM CPaBHEHWUW MOYEPHEHWIA aHAIMTUYECKUX IMHNTA
onpefensemMblX 3/IEMEHTOB, NOMYYEHHbIX MO CMEKTPOrpaMme.

5.2. Annapatypa, peakTuBbl W pacTBOPbI — MO pasf. 2.

53. NpoBegeHne aHanusa

5.3.1. B kayectBe CTaHAapTHbIX 06pa3L0B MPeANnpUATUA ANS ONpefenieHns antoMUHUA W Kenesa
MCNONb3YIOT 06pasHbl MeTanIMYecKoro 0/10Ba C M3BECTHLIMU MAcCOBbIMU L0/IAMU antoMUHKUA 3-10“4 % n
xenesa MO-4 %.

CraHgapTHble 06pasubl NpesnpuaTUMA NPUrOTaBAMBalOT B BUAE CTEPXKHEN AMamMeTpoM 7—8 MM ©
AnvHon 70—80 MM NyTeM pas3/IMBKW 0/10Ba B U3N0XKHULLY.

5.3.2. Mepea CbeMKOI TOPLbI aHANN3VMPYEMbIX M CTaHAAPTHBLIX 06pa3L0B 3aTauMBaloT Ha NNOCKOCTb.

VICTOYHMKOM BO30YXXAEHUA ABNSETCA Ayra NepeMeHHoro Toka cunoii 3—3.5 A

5.3.3. CbemKky npo6 u cTaHAapTHbIX 06pa3LOB MPOBOAAT Ha cnekTporpadge. [MpomexyTouHas
Omadparma v WupmnHa LWenu noabrpatoTcs ONTUManbHbIMK OT TWNa Nprbopa U NNaCTUHOK. JKCNo3uumus —
He meHee 20 c.

5.3.4. B kacceTy cnektporpada B A/JMHHOBO/IHOBYH 4acTb CMeKTpa MOMeLlatoT MIACTUHKY Tuna
Cri-2.

[ins cTaHAQpTHOrO 06pasLia CHUMaKOT He MeHee IBYX CMEKTPOrpamMm, 415 KXo npobbl — He MeHee
TPex.

5.3.5. MonyyeHHy0 (HhOTONMACTUHKY CO CMEKTPOrpaMmamy yCTaHaB/MBAlOT Ha CMEKTPOMPOEKTOP U
BU3yasibHO CPaBHMBAIOT MOYEPHEHNS aHAIMTUYECKUX NUHWIA aIFOMUHUA W Kene3a B CTaHAapTHOM obpasLie
npeanpuaTus v B npobax.

PekomeHayeMble aHanMTUYecKne nuHumn: Fe —358,1 HM; AL —396,1 HM.

Pasgen 5. (BeegeH gononHutensHo, Mam. Ne 3).
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MH®OPMALUMNONHBIE JAHHbIE
1. PA3PABOTAH N BHECEH MwuHucTepcTBOM LBeTHOM MeTannypriim CCCP
PA3PABOTUYMKHN

B.C. baes, T.[1. ATmaHoBa, .M. Bnacosa, B.C. Melwkosa, J/1.B. MwuueHko, J/1.[. CaBunosa,
P.A. TpecHuukas

2. YTBEPX/EH W1 BBEAEH B AEVCTBWE MocTaHosneHrem [ocyapcTeeHHoro komuteta CCCP o
CcTaHgapTam oT 13.12.78 Ne 3300

3. BSBAMEH I'OCT 15483.10-70 B yactu pasg,. 2

4. CCblINOYHbIE HOPMATUBHO-TEXHUNYECKNE JOKYMEHTHI

O603HaveHne HTA.
Ha KOTOpbIil nana ccblnka

O6o3HayeHne HTA,

o Homep pasgena, nyHKTa
Ha KOTOPbI faHa ccblinka

Homep pasgena, nyHKTa

OCT 3118—7 2 FOCT 10691.4-84 32,421
OCT 4328-77 2 'OCT 10691.6-88 2

FOCT 4461-77 2 MOCT 14261-77 2

FOCT 6709-72 2 F'OCT 15483.0-78 11
OCT 7657-84 2 OCT 18300-87 2

"OCT 9433-80 2 r'OCT 19908-90 2

OCT 10691.0-84 32:421 [OCT 20288-74 2

FOCT 10691.1-84 32:421 FOCT 20490-75 2

FOCT 10691.2-84 32:421 FOCT 24363-80 2

FOCT 10691.3-84 32,421 OCT 25336-82 2

CTaHAapTu3aummn, metponornm u ceptugmkaumumn (MY C 4—94)

oKTs6pe 1985 r., noHe 1989 r. (MYC 12-84, 1-86, 10-89)

5. OrpaHuuyeHMe cpoka [elicTBUA CHSATO no npoTokony Ne 4—93 MexrocygapcTtBeHHoro CoseTa Mo

6. MEPEN3OAHWE (noHb 1999 r.) ¢ W3MeHeHuammn Ne 1, 2, 3, yTBepX[eHHbIMW B aBrycte 1984 r.,
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