YOK 669.782:543.06:006.354 rpynna B59
FTOCYRAPCTBEHHLBLHMN CTAHOAPT COK3IA CCP

KPEMHMM NONYNPOBOAHMKOBBIN M KBAPWY r O CT
Mero onpefeneHna npumecen

Semiconductor silicon and quarts 26239_5._84

Method of impurities determination

OKCTY 1709

NMoctanosnenHmuem lFocypapctBeHHoro komutetra CCCP no craHpapram ot 13 uiona

1984 r. N2 2490 cpok AeHCTBMA YCTAHOBNEH
¢ 01.01.86

“‘no 01.01.91

Hecobniogenne craHgaprta npecneyercs no 3aKoHY

Hacrosmuii cTaHaapT YyCTaHABJHBAeT HEHTPOHHO-aKTHBAIIHOHHBIY
METOJ OIlpeleJIeHUsT IPHMeCerd B NIOJYIIPOBOAHHKOBOM KPEMHHH H KBap-
lie B HHTepBaJdax 3Ha4eHHU MAaCCOBBIX JIOJIEH IIPHMECEH:

BoJsbdpama or 9-10—2 no 1.10-2° 9% Moqubreda ot 5-10-8% mo 1.10—4 %
raJjius or 5.10—° mo 1:10-3 9% MpllIbAKa OT 5:10—° mo 1.10—2 G4
egponug  OT 9-10—1 o 1.10—° % HaTPHSA or 1-10—% mo 1.10—° %
xKeJie3a ot 5:10—% no 1.10-3 9 HUKeAs or 510— no 1.10—3 9
30J10TA or 1.10—10 go 1.10—-5 9 CKauJus or 1.10—° no 1.10-5 9
HHAHSA ot 5:10—7 go 1.10—% % cepebpa ot 5.10—% po 1-10—5 9
koGaabra or 1.10-8 gpo 1.10-5 9 CYPbMHL or 1.10—28 no 1.10-% 9,
Jantaa ot 5:10—° xgo 1.10—5 Y TaHTaJla or 2.10~8% go 1.10—° 9,
gotenug ot 1:10—° pmo 1.10—% Y XpoMa oT 5:10—8 pno 1.10—% 9
ME U oT 5:10-% no 1.10—° ¥ [{HHKA or 5:10-7 no 1.10—49,.

MeTon ocHOBaH Ha OOJIyYeHHH aHaJU3UPYeMbIX 00pasloB H 0Opas-
10B CPaBHCHUST HEUTPOHAMU HANEPHOTO peakKTOpa H H3MEPEHHU HABE-
JEHHOH aKTHBHOCTH PaAHOHYKJIHIOB OIpPEAEJSICMbIX 3JIEMEHTOB HaA raM-
Ma-CIICKTPOMETpE C NOJYIPOBOAHHKOBBIM AETEKTOPOM.

MaccoByo oo npuMecell B o0pasiie ONpPEeACSIOT IyTeM CONOCTaB-
JIEHH 1 CKOPOCTH cYeTa UMIIYJbCOB aHAJMHTHUYECKHX raMMa-JinHHH PaHoO-
HYKJIHA0B B clieKTpax o6pasuos U o6pa3nos CpaBHEHHS.

M3paumne opmumanbHoe NMNepeneuarka BocnpeweHa
*
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roCT 26239.5—84 Crp. 2

1. OBWME TPEBOBAHMS

[.I1. O6we TpebGoBaHuss K MeTody aHanuza — no [OCT
26239.0-—84.

2. ANNAPATYPA, MATEPUAITILI U PEAKTUBDLI

SljiepHbIll peaKTop ¢ MOTOKOM TeNJOBBIX HedTpoHoB (1—3)-10!3
HeliTp./ (c-cM?).

[famMma-cnekTpomMeTp, COCTOSIUIMH M3 MHOTOKaHaJIbHOrO aHaJH3aTo-
pa (4HCJI0 KaHa 0B aHanuzatopa He Menee 1000 ), 610ka yCUJeHUST CHT-
HAJ10B. NOJIYIIPOBOAHIIKOBOTO TepMaHHEBOTr0 HJH TFepMaHHH-JIHTHEBOTO
jgeTekTopa ¢ GoT03(hHEeKTUBHOCTBIO PErUCTPAUUU raMMa-KBaHTOB JIHHHM
7Cs ne MeHee 0,7% (B yroJa4m). Paspeuwienue cieKTpoMeTpa He boJgee
5 k3B no audun 37Cs. OTHouledue nuk/xoMmntod aasg 9Co He wMe-

Hee 12:1.

bokc zaumiuTHbll Tuna 1b11—1H)K.

KoHTeliHep CBIHLUOBBIH TpaHcnopTHLIH Mapku KJI-7,0 ¢ TojuuHO#K
CTeHOK 70 MM,

KoHTeliep CBHHUOBKH HacToJAbHHUA Mapku KT-10 ¢ ToJAlHHON cTe-
HOK 10 MM,

CpeiacTBa HHAMBUHAYAJAbHOH 3allUThl OT M3Jy4YEeHHS H 3arpsi3HeHHS
pafHOaKTHBHBIMH BelllecTBaMH, corjlacHO OCHOBHBIM CAHHTApPHBIM Npa-

sujam OCIT 72/80.

[lena. bl aniOMHHHEBbIe, H3ATOTOBJCHHBIE H3 AJIOMHHHS Mapku 995-A.
Paanomerp «luce».

Habop 0o06pas3ioBbix cTaHZAPTHBIX raMMma-uaayuareneii (OCI'H).
O IbTPH 00€330/MCHHBIE «CUHSS JEHTAY.

AdoMugueBas ¢odbra mapkd 995-A toamuHoi 0,05—0,1 mwMm.
Koa6bl Mepubie BMecTHMOCThIi0 50, 100, 1000 cm3.

Linaunapsl mepubie BMecTHMOCTbIO 10 1 25 em?.

Mukponunertku Ha 0,1 ¢cm® (nmepBoro kJacca).

CrakaHbl (pTOpPONJIAcCTOBBIE BMECTHMOCTBIO 150 cM>.

CTakaHbl CTEeKJsiHHble XUMHYecKHe BMeCTHMOCThIo 100 cm3.
Ulkad cywuapHbiil ¢ Temneparypoi xo 150 °C.

[leur mydennras Tuna MII-2YM.

Aszot xKuakui no 'OCT 9293—74.

CTynKa H MecTHK U3 ararta WU SUIMBL.

IlauTka 3/ieKTpHYecKas.

Bechl aHaJiuTHUYeCKHE.

Becbl MuKpoaHanutudeckue tuna BJIM-1 r.

Jlamna HH@pakpacuworo usgayuenuss tuna HMK3-220-—--500.
Auerton no 'OCT 2603—79.

Bona gucruanuposannas no 'OCT 6709—72.

Kucaora coqasHas oco6oit yucrorel no 'OCT 14261—77.
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Crp. 3 TOCT 26239.5—84

Kucaora azotHada ocobok yucroret no 1 QCT 11125-—78.

Kucaora ¢ropucrosoaopoauas no 'OCT 10484—78.

Kucjgora cepHass ocoboit uucrtote no [NOCT 14262—-78.

Hatpusi ruapookuce no F'OCT 4328—77.

Harpuii ceprokucanit nupo no 'OCT 18344—78.

AmmMmonuil Bunnogucablii mo 'OCT 4951—79.

Cnupr 3THJIOBBHH peKTU(UKOBaHHBIY TexHMueckuit no TOCT
18300—72.

Ammonufi Moandaenoroxucasli no I'OCT 37656—78, x.u.

FNaaaui meratanueckuin no 'OCT 12797 —77.

/eae30 kapboHuabHoe pagunorexuuueckoe no 1'OCT  13610-—79,

mapku I1C.
EBponusi okuce yucroronn 99,9 9.

3os0t1o no I'OCT 6835—80.

HMuaui metaaanveckuid no [OCT 10297—75.

Kanuil gpyxpomoBokucaniili no 'OCT 4220—75, X. u., BbICYLIEHHBIH
10 NOCTOSIHHOI Maccnl npd 140 °C.

Ko6aaeT Metananyeckud no 'OCT 123—78, mapku K-1.

KpeMuuii nosavnpoOBoAHHKOBHIH, Mapku KIl-1—6.

Jlantana okiichb ydctorou 99,9 9.

J1I0Tellisi OKHCh YHCTOTOH 99.9 Y .

Meap Metananueckast nopouikoo6pastHas no I'GCT 859—78, map-

Kiu M3.
MuBIbSK MeTaJaanyeckKud yuctorod 99,9 9.
Hatpuit Boab@pamMoBoxkucaslii 2-soanblii no 'OCT 18289—78, x.u.

Hartpuii xsaopuctuiii no 'OCT 4233—77, X.4., BEICYIUEHHBIA 10 MO-
CTOSHHOH MaccHhl.

Huxkens oxuce uepnast no 'OCT 4331—78, u.
Cepebpo azorHokucaoe 1o FOCT 1277—75, X.4., BLICYyLI€HHOE A0 110~

CcTOSTHHOHU Macchl npu 140 °C.
CRaHausl OKHChb urcToTon 99,9 9.

Cypbma Metaaanueckas no 'OCT 1089—82, mapku Cy-0000.

Tanrana natTHokHCh uncroTon 99,9 %.
Huak Metaaanueckuii no [OCT 3640—79.

CraHgapTublil pactBop Hatpus, copepxamui 0,01 mr/cm® HaTpus:
0,0204 r XJOpUCTOrO HATPHUSA, BBICYLIEHHOTO A0 MOCTOSHHOH Macchl, Mo-
MellaloT B MepHYIO Koa0y BMeCTHMOCThIO 1000 ¢M3 1 pacTBOPAIOT B AHC-
THJJIHPOBAHHOU BOJE, JOBOAAT A0 METKH, IepeMellnBaloT.

CranjgapTHbelit pacrBop cepebpa, coxepxkamuii 0,02 mr/cm® cepeb-
pa: 0,0315 r a3oTHOKHCJIOTO cepefpa NoOMELLAIOT B MePHYIO K0JOy BMe-
ctuMOocThio 1000 ¢cM® U pacTBOPSAIOT AUCTUAJIUPOBAHHOK BOAOH, HOBOAAT
10 METKH, liepeMellHBaloT.,

CranaaptHbiii  pacTBop  MojaubaeHa M XpoMa, COAepKALIUR
0,1 Mr/cm3 monu6aena u 0,10 mr/em® xpoma: 0,0184 r mosOLeHOBOKUC-
d0r0 amMmMOHHuA H (,0283 r ABYXPOMOBOKUCJIOTO KaJus NOMELLAa0T B Mep-
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Y0 K00y BMecTHMOCTbo 100 ¢M®, pacTBOpSAOT B AHCTH.IJIHPOBAH-
HOH BOJe€, JOBOJASAT A0 METKH, IepeMellIUuBaloT.

OCHOBHOW pacTBOP MeAH H LHHKa. cogepzxautuit 0,1 mr/cm® mMean u
0,5 mr/em? nuuka: 0,1000 r meau 1 0,5000 r quHKa IOMelIAOT B XHMH-
yecKHil crakad BMecTHMoCTho 100 cM® M pacTBOPHAIOT Npu HArpeBaHUH
B 50 cM? cMecH CONSTHOH M a30THOH KHUCJAOT (1:5), mocse pacTBopeHus
MeAd U UMHKA PacTBOP OXJaXKJaIOT U NepPeHOCSAT B MEPHYIO KOJIOY BMe-
ctiMocThio 1000 cM?3, moBOASAT AUCTUJIJIMPOBAHHOH BOAOH 10 METKH, Ie-
peMemiuBarT. OT OCHOBHOro pacteopa otbupaior 10 cM’ U nepeHoOCAT
B MepHYIO KO0y BMeCTHMOCTBIO 100 ¢M®, JOBOAAT AHCTUJIJIHUPOBAHHOH
BOJAOH [0 METKH, I[epeMellMBAaOT. IJTOT pacTBOP, coAepKallHit
0,01 mr/cm? meau u 0,05 mr/cMm3 iMHKA, HUCHOAB3YIOT B KayeCTBe CTaH-
AAaPTHOTO pacTBOpA.

CravfapThblfl pacTBop BoJbppama, coaepxkauuil 0,005 mr/cm?
BosibhpaMa: 0,00897 r BOABQPAMOBOKHC/JAOrO HATPHA PACTBOPSAIOT B
THCTHJIJIMPOBAHHON BOJAE B MEPHOH KoJbOe BMecTumMocThio 1000 cMm?, 10-
BOIAT AUCTUJIIUPOBAHHOKM BOJAOH 0 METKH, MepeMellnBaioT.

OCHOBHO¥ pacTBOp TaHTaJja, coaepxKauwupn 0,0 Mr/cm® TaHTagaa:
0,0610 r 1ATHOKKCH TaHTaJia CIJARJIAIOT B MYPEJIbHOH 1eYd ¢ 2 T MUPO-
cepHokucaoro HaTtpus npu 900 °C g0 nmonyuyeHHs NPO3PAyHOTo MJaBa.
IlnaB pacTtBopsior npu kunsuenuu 8 40 cm3 10 Y% -Horo pactBopa BHHHO-
KHCJIOTO aMMOHHUSI, PACTBOP OXJAXKAAKT, NMEepeHOCAT B MepPHVIO KO.10Vy
BMecTHMOCTbIO 100 cM?, 1OBOAAT AMCTHAJNPOBAHHOII BOIOI A0 METKH,
fiepeMelluBaloT.

CTaHgapTHBIH PacTBOp TAHTAJNA TOTOBAT B JACHb YIOTPeOJeHHS.
OT OCHOBHOT'O pacTBOpa OTOUPAIOT 2 CM®, IEPEHOCAT B MEPHVIO KOJ0Y
sMecTUMOCThIO 100 cM® u goBOAAT A0 MeTKHU 8 Y% -HbIM DPAacTBOPOM BHH-
HOKHCJA0r0 aMMOHHUS, IlepeMellHBaiOT. B CcTaHaapTHOM pacTBOPe TaH-
Taaa cogepxkutcst 0,01 mr/cm® tanrana.

CTaHAAapTHHHN pacTBOp XKeJe3da, coaepxaumuu 10 Mr/em?® Kesesa:
1,000 r xXeqeza nmoMellalOT B XHMHUECKHH CTAKaH BMECTHMOCTBIO
100 cMm?, nobaBasior 30 cmM® KOHUEHTPHPOBAHHOH COJISIHOH KHUCJOTHI H
1,5 ¢cM3 a30THOH KHCJOTH B HArpeBaloT A0 NOJHOI'O PACTBOPEHHS HABEC-
KH, [MOcJie OXJaK/IeHUS PacTBOp IePEeHOCAT B MEPHYIO KOJIOY BMECTHMO-
¢cThio 100 cM3, 1OBOASAT AUCTHAJIUPOBAHBHON BOJOH 10 METKH, ITEPEeMEeLIH-
BaloT.

CTaHAapTHBIA pacTBOp KOOaabTa, codepxkamui 0,02 Mr/em® kobanb-
ta: 0,0200 r xob6ajabTa rnnoMelllaT B XUMHUECKHI CTAKaH BMECTHMOCTbHIO
o0 cM® H pacTBOPSAIOT B MHHUMAJbHOM 00BbEMe a30THOH KHUCJIOTHL, PacT-
BOp NEPEHOCST B MepHVIO KoJa0y BMecTHMOCTLIO 1000 cvm®, ROBGAAT ANC-
THJJIHPOBAHHOU BOJOH 10O METKH, IepeMellinBaloT.

CraHaapTHBIA pacTBOP MbllIbAKA, coaeprkauui 0,01 Mr/cm® Mblillb-
gka: 0,0100 r MBIIUbSIKA NOMENIAT B XHMHYECKHHE CTaKaH BMECTHMO-
¢Tb10 50 cM® H PACTBOPSIIOT IIPH HATPEBAHUH B O CM° CEPHON KIICJIOTHL,
[10CJie PACTBOPEHHS] MBIIMILIKA PAacTBOP VIOAPHBAKT [PLVeDHO A0
1 cM3, oxyaXKjalT H IIepeHOCsIT B MepPHYI0 KOJOY BMeCTHMOCTBIO
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1000 ¢cM3, 1oBOAAT AHUCTHJAJNHPOBAHHOKW BOAOII 10 MeTKiH, [epeMellH-
BAIOT.

OCHOBHOIl pacTBOp €BPOINHUS, JIOTeUdsT I JAHTAHA, COAep:allui
0,01 mr/cm3 esponus, 0,01 mr/cm® mworennss u 0,05 Mr,cm® snaHTana:
0,0116 r okucu eBponusd, 0,0114 r okucu awtenus 11 0.0596 r okucn .1an-
TaHa MOMellaloT B XUMHUYECKHUH cTakad BMecTuMocTbio 100 cMm?, 10-
6aBadaioT 20 cM® KOHUEHTPHPOBAHHOH COJSIHON KHCIOThI, pa3baBJeH-
HOW JHCTUJJHPOBAHHONU BOAOH B COOTHOWeHHH l:l. pacTBOpsiior npu
HarpesaHuu, OXJaxKAaloT, NePEeHOCAT B MEPHYIO K0.10y BMECTHMOCTBIO
1000 cM3, noBOASAAT AUCTHJAJIHMPOBAHHON BOJAOH 10 METKH, NepeMeLll-
BaioT. OT OCHOBHOro pacrtsopa orOupatoT 2,0 ¢M® 11 TIepeHOCAaT B Mep-
HYIO KOOy BMeCcTHMOCThIO 1000 cMS, poBoasiT AHCTHIIHPOBAHHONI BO-

AOM 1O METKH, NepeMelirBaloT.

DTOT pacTtBop, cogepxaiuii 0,0002 mr/cm® eBponns, 0,0002 yr/cm?®
moteuus ¥ 0,001 Mr/cm® JanTana, UCNOJB3YIOT B KayecTBe CTAHAAPT-

HOrO pacTBopa.

OcHOBHOIl pacTBOp CKaHAusl, coxepxaumi 0,1 Mr/em3 ckaHaug:
0,1500 r OKUCH CKAHAUS TMOMEIIAI0T B XHMHUECKIIII CTAKAH BMECTHUMO-
c¢tbio 100 cwm3, nobapasoTr 25 ¢cM? KOHUEHTPHUPOBAHHOI COASHOI KICJIO-
Tbl, pa30aBJCHHOH JUCTHJAJUPOBAHHOW BOJAOH B cooTHOWeHnu 1:1, pacr-
BOPSAIOT NPU HATPEBAHHU, NMOCJE OXJAXKAEHHSI PacTBOP TMepeHocsAT B
MEepPHYIO Koaby BMecTHMOCThO 100 cM®, AOBOAST 40 METKH AUCTHIIH-
POBaHHOH BOLOH, TIepeMCHIIBAIOT. IJTOT pPacTBOpP. COAepHaAlLUIT
0,001 mr/cm® ckaHaMd, HCNOJb3YIOT B KAUeCTBE CTAHAAPTHOrO pacTBopa.

OcHOBHOH pacTBOp cypbMbi, cofepxawui 0,01 Mr/cM® cypbMBbI:
0,0100 r cypbMBI pacTBOPSIFOT B O ¢cM?® HAPCKOI BOAKH (] uacTb a30THON
KHCJAOTHl I 3 HACTH COJSHON KHCJOTHI ) IPU HATPCBAHIII, NOCJIE VAA TeHHA
OKHCJIOB a30Ta PacTBOP [EPEHOCAT B MEPHVIO K010y BMECTUMOCTLIO
1000 c¢m>, pasbaBasitor 6M pacTBOPOM COJIAHON KICIOTHl 10 METKIi, Te-
peMewiBaloT. OT 0CHOBHOrO pactBopa ortdbuparor 10 ¢cM® U epeHOCAT B
MepHYy10 KoJs0y BMectuMocThbio 100 cM®, foBoadaT 10 veTkH 6M pacito-
POM COJISSHOH KMCJOTBI, NepeMelluBaT. ITOT PacTBOD, COAEpKaULI
0,001 Mr/cM3 cypbMBI, HCTIOJIB3VIOT B KAUeCTBe CTaHI1aPTHOro pacTaopa.

OcHoBHOH pacTBOp 3040Ta, coaepxamwui 0,01 wmr/em® 3oaora:
0,0100 r 30J0Ta pacTBOPSIOT B O CM® LAPCKON BOAKI IPH HAarpeBallil,
focJsie yaaJdeHHs] OKHCJ/JAOB a30Ta pacTBOp MEPEHOCAT B MEPHYK KOOV
BMectTHMOCThIO 1000 cM®, 10BOAST AUCTUAJHPOBAHHOI BOAOU A0 MCTKIL,
nepeMemusatoT. OT OCHOBHOro pacrtBopa oTéupaior 2,0 cM> U NePEeHOCHT
B MepHYIO KoJiOy BMecTUMOCThIO 100 cm3, HOBOAAT AMCTHAJHPOBAHHOM
BOAOH J0 METKH, IepeMellMBalT. ITOT PacTBOP, COAEprKalLHi
0,0002 mr/cM® 30J0Ta, HCIO.B3YIOT B KayeCcTBe CTaHI1apTHOro pacT-

BOpa 30JI0Ta.
CTaHAApTHBIA pacTBOpP HHKedd, codepzkaliuil 0.0 Mr/CM® H.iKC.14:

0,0704 r oKucH HHKeJS NoMellaloT B XUMHUYEeCKHH CTAaKaH BMeCTHMO-

ctbhio 50 cM3 u pacTBopsoT B 10 cm? paszbaBieHHON a30THOH KHCJIOTHI,
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pacTBOP NMEPEHOCHT B MepHYWo K040y BMecTHMOCThIO 100 cM?, noBoasT
JUCTHJJHPOBAHHON BOMAOH N0 METKH, NepeMEeIlUBalOT.

CrangaprHblii pactBop HHAHA, coiepxamuid 0,01 mr/cMm? HHpHA:
0.0100 r HHAHS NOMellal0OT B XUMHYECKHH CTaKaH BMeCTHMOCThI0 90 cM*
W PacTBOPSIOT NPH HAarpeBaHMH B MHHHMAaJbHOM 00beMe 1apCKOH BOA-
kKd (] 4acTb a30THOI KHCJOTH U 3 YaCTH COJITHOH KHCJOTHI ), OCJE OX-
JaxKJeHHs] pPacTBOpP I[epeHOCdIT B MepHYIO KoJ0y BMeCTHMOCTBIO:
1000 cMm3, 10BOASAT AHCTHJAJHUPOBAHHOH BOAOH A0 METKH, IepeMelll:-
BAlOT.

CranaapTeuiii pacTBop rajnis, cogep:xauwuit 0,01 mr/em?® rananu: :
0,0100 r raagans pacTBOPSIIOT B MHUHIIMAJbHOM O0beMe 1IAPCKOH BOAKH
(1 yacThb a30THOH KHCJAOTH U 3 4aCTH COJISTHOH KHCJIOTHI ) B XHMHYECKO 1
crakaHe BMeCTHMOCThIO 50 c¢cM? npn HarpeBaHHH, TOCAEe OXJAXKAECHHS
PAacTBOp [IEPEHOCHAT B MepHYI0 Koby BMecTHMOCThI0 1000 cm?, noBoa: T
J0 MeTKH | Y% -HbIM pacTBOPOM COJISTHOH KHCJIOTHI, NepeMellHBaoT.

3. IOATOTOBKA K AHANAU3Y

3.1. [loaroroBka aHaJdu3HpyeMblx nNpod U 06pas-
IOB CpPaAaBHEHUHS K OOJYUYEHHUI

Ilenan ansa o6JiyueHHUst U AJIOMHHHEBYIO (OJbry A5 YIAKOBKH 00-
pasuoB H 0Opa3lOB CPABHEHHUA TIPOMBIBAIOT ALI€TOHOM, 3aTeM C.IPTOM.

OT kKaxAoH anaausupyemofi npolui orbupalor aBa obpasua TO.I-
IIHHOH oT 1,0 10 2,5 MM, MaccoH no 2—2.5 r, noMeulawT KaxIbld
obpasell B aTIOMUHHEBL! HULCT, IAKET MapKHUPVYIOT.

Ob6mas macca aHaqau3dupyeMblx 00pa3iloB B NMeHaJle He QOJIXKHA Tipe-
BbllIaTbh 30 T.

OT KaxA40ro craHgapTHoro pacresopa oréupaitor no 0,1 cM® 4 Haka-
[IbIBAIOT Ha OTAE€JIbHBle OJOCKH (UJIbTPOBAJBHON 6yMarn «CHHSS JIEH-
Ta», pasMepom 1 X3 ¢M, BLICYILIHBAIOT 1101 MHPPaKpacHOW JaMnol, “a-
TE€M [I0JIOCKY CKJaAblBAlOT B TPH ¢J/104 40 pa3dMmepa 1 X1 cMm u 3aBopayi-
BAlOT B a/IOMHHHEBVIO (DOJIbTY, MAPKUPYIOT. B KOHTeliHep AJst 0BJyue-
HHA [IOMeLllaloT OAHOBPeMeHHO ¢ of0pas3uaMu no asa obpasua cpapHe-
HHSI Ha KaxKAbl ompeneasieMblil 3jJeMeHT. B Kaxaom obpasue cpaBHe-
HUA colep:KuTesi: BoJgbdpama 0,0000 mr, raaausg 0,001 Mr, eBponus
0,00002 mr, xeqaesa 1,0 mr, 3oqo0ta 0,00002 Mr, uaaug 0,001 Mr, Ko-
casgbta 0,002 Mmr, santana 00,0001 mr, mwoteuus 0,00002 mr., Menu
0,001 mr, monub6aena 0,01 mr, mbiwbsika 0,001 mr, matpus 0,005 Mr,
HukeJs 0,9 mr, ckauaua 0,0001 mr, cepebpa 0,002 mMr, cypbMul
0,0001 mr, tanrana 0,001 mr, xpoma 0,01 Mr, uuaka 0,005 Mmr.

B kaxablii nenan Aas1 06Jy4eHHST MTOMCULAIOT OAHY MOJOCKY BIAbT-
poBaJibHOI O MarH, NOArOTOBJEHHYIO U VIIAKOBAHHVIO KaK OMUCAHO BHI-
e, Ho 63 Hakhd1aHlIbiIX HA Hee CTAaHAAPTHBIX PACTBOPOB.

[lenasn ¢ anannznpyembiMy obpas3unamMu 1 obpasuamii cpaBHeHust 0b-
JydyaloT B sidepHoM peaktope B TedeHue 200 u. Ob6ayucuiible 06pa3ubl
llepeBO3aT B Ja60pPaTOPHIO B CBHHUOBOM KoHTelnepe K.T-7.2.
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4. NPOBEAEHME AHAJNIU3A

4.1. Obpaborka aHaJH3UpYyeMbx o0OpasuoB U 06-
Da3lloB cpaBHeHUHA HocJe OOJYyUeHHUS

IleHaJ ¢ obJsyyeHHBIMU aHAJH3UPyeMHMHU o6pa3uaMmu U oOpasnamMu
CpaBHEHHS INOMeillaloT B 3aliuTHB 60kc Tuma 1B11—I1H)K. Uepes
20—25 4 nocJe 00JydyeHUs aHaJdH3UpPyeMble 00pa3ubpl OCBOOOKAAT OT
aJIIOMHHHEBLIX IAaKEeTOB U NOMELLAIOT BO (PTOPOIJIACTOBLIE CTAKAHBI U
TPHUKJB IPOTPABAUBAIOT B CBEXEIPHUIMOTOBJNEHHOM CMeCH a30THOH H
¢ TOpUCTOBOZOPOAHONH KHCJAOT (O:1). Bpems xaxkjaoro TpaBseHuss 20—
40 c 6e3 HarpeBanus. llocje KHUCAOTHOro TpaBJeHHs ofpa3sel obpaba-
ThiBaloT 10 Y% -HpM pacTtBopoM ilesouu B TeueHHe 40—80 c. Ilocae
KaxKA0ro TpasJieHus 00Opasibli NPOMBIBAIOT BOAOH, a O OKOHYAHHHU IIe-
JJOYHOT'O TPaBJIEeHUs BHICYLIMBAIOT NOA HHGPAKPACHOH JaAMIIOH, B3BEILLI-
BAalOT HA aHAJHTHYECKHX BeCax, YIIaKOBbIBAIOT B aJIOMHHHEBYIO (QOJbTY,
MapKHpPVIOT.

OO6pas3up cpaBHeHHS H MOJOCKY (GUIABTPOBaJbHOH Oymaru 6e3 Ha-
KAllaHHBIX HA Hee CTAaHAAPTHBIX PACTBOPOB H3BJIEKAKOT H3 aJIIOMHHIIE-
BhIX [TAKETOB H INOMELal0T B HEOOJIyUeHHbIE aJiOMUHHEBBLIE [IAKETHI.

AHanusupyeMhule 06pa3upbl H 00pas3lbl CPaBHEHHA HOMELLaloOT B pas-
HBle 3alllUTHBIe KOHTelHephl Tuna KT.

42. [logroToBKka TraMMa-CneKkTpomMeTrpa K H3Me-
PEHHIO AKTHBHOCTH W H3MepeHHe AaKTHUBHOCTH
aHaJdu3lupyemMbox ob6pa3uoB U oOpasLOB CcpaBHE-
HHU S

VIamMepeHH10 AKTHBHOCTH aHaJU3UPyeMbix 06pasuoB H 06pa3uos
CpaBHEHHH NpelliecTBYET KaJUOPOBKA CEKTpOMETPa [10 3HePTrHH ¢ M0-
mouiplo Habopa OCIHM. Ilpu xanubpoBke mOoAOHPAKOT TaKoe VCH!Ie-
HUE& CHUTHAJOB, NPH KOTOPOM Ha 1 KaHaJa aHaausatopa NPHXOI4.10Ch
1.0—1,5 rk3B.

Ilepen naMepenneM akKTHBHOCTH 00PasloB H3MepAIOT B TeyeHHe 30—
40 MHH YPOBE€Hb €CTeCTBEHHOro (poHa AeTeKropa. EciaH B chnekTpe NpH-
CYTCTBYIOT FraMMa-JHHUN DAIUOHYKJIHUAOB, KOTOPble MOTYT ObITh HACHTIH-
(ODHUHPOBAHB KAK HCKYCCTBEHHO paJHOAKTHBHEIE BELIECTBA, NMPHHHMAIOT
MEPBI K YMeHbllleHHI0 (OHA A0 YPOBHA €CTECTBEHHOTNO (DOHA JeTeKTopa,
0OVCJIOBJIEHHOIO €CTEeCTBEHHO-PAAHOAKTHBHBIMH 3JIEMEHTAMH, HAXOAA-
IIHMHUCSI B MarepHatax, OKPYyXalUUX JeTeKTop (CTeHBl, 3allHuTa
U T. IL).

[lpn vaMmepeHuH akKTHBHOCTH 00pa3uoB ¥ o0pa3uoB CpaBHEHHUS 3ar-
PVY3Ka CIeKTpoOMeTpa He HO0JKHA NPHBOAUTH K HCKAaXKeHHI0 POpPMbl aM-
MJAHTYAHOrO pacnpenenenus 6oJiee uem Ha 10 %.

Ecan HeoOX0AMMO CHHU3UThL 3arpy3kKy CHEKTPoOMeTpa OT TOPMO3HOIO
U3BYUEHHS, BHI3BBAHHOTO PALUOHYKJANAAMH, 0Opa3yvIOUIUMHUCSH U3 KPEM-
HUSl U OT HU3KO3HECPreTHUECKHX TAMMAa-KBAHTOB PAlIOHVKJIHAOB IIPUMeEC-
HBIX 3JE€MEHTOB, IPHMEHSIOT (QHJALTP HIJYUYEHHS — CJOH aJIOMITHHA
3 MM H CJOH KeJje3a TOAUUHOU 3—4 MM.
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Ecsn HeoOXOAHMO CHU3HTh 3arpy3Ky CIEKTPOMETpa TOJAbKO OT HII3-
KO-9HEPreTHUECKOTO M3JVYeHHUsi PALUCOHYKJIAU/OB IPUMECHRIX 3JIEMEHTOB,
NPUMEHSIOT PUAbLTP H3JAYVUYEHUST — CJIOH aJIOMHHHUSA 2 MM H CJIOH CBHHIA

2—3 MM.

AKTHBHOCTb aHaJU3HPYeMbIX 00pa3uoB U 0O6pa3LOB CPABHEHHS H3-
MepsIoT B OAHHAKOBBIX T€OMETPUUYECKHX YCJIOBUAX.
B kauyecTBe aHAJHUTHUECKHX HCNOJbL3YIOT raMMa-JAuHuN pPaguOHyKJIH-

OB, KOTOpbie npuBeneHul B TabJa. |.

Tatauupga l

— e
OnpepneasieMolil 3. 1eMeHT ITepuoa noaypacnajga pa- JHeprud aHaJHTHYECKOH
(paAUuOBYKANA) JHOHYKJAKMA raMMa- JHHHH, kaR™
Boabppam (W) 23,9 u 686
[anaun (% Ga) 14,1 u 834
Esponuit ('**™Eu) 9,3 y 841
Xeneszo (° Fe) 44,6 nus 1099
3ojoto (¥ Au) 2.7 INHSA 4192
Uuauit ( 14" In 49,5 nus 192
Ko6ansr (°° Co) 5,26 roaa 1332
slantan (1% La) 40,2 1596
Jtorenun (17 Lu) 6.7 1us 208
Meap (** Cu) 12,8 1 O11
Momu6aen (* Mo) 66,0 y 140
Mbibag (76 As) 26,3 u 559
Hatpuit (** Na) 15,0 y 1368
Huxenar (% Co) 71,3 nHA 811
Cepebpo (HomAg) 253 1H4A 6o 7
Ckasauil (* Sc) 84,0 nH4 889
CypbMa ('*? Sb) 2,71 nms 564
Tanran (182 Ta) 115 aned 1189
Xpom (°! Cr) 27,7 nHA 320
Luek (5" 7Zn) 14,0 u 439

- r—niesle—

* TlepeBoaHoil MHOXKHTesb 1 K3B=1,602 .10 3pr.

Bpems n3Mepennsi aKkTHBHOCTH aHaJHU3HPyeMbiX 00pa3nioB 32BUCHT
OT COAEPXKAHHS ONpejessieMHX 3JEeMEHTOB M coctaBiaser 10—60 muH.
Bpems usmepeHHs aKTHBHOCTH 06pa3loB CPaBHEHHS H MOJIOCKH (QHJIBT-
poBaJbHOIl 6yMaru, Ha KOTOPYIO He HaKanaH CTAaHAApTHHY pacTBop, CO-
ctaBaser |—3 Mun. Bpems BoaepXkKH 00pas3inoB 3aBHCHT OT Macco-
BOH AOJHU H COOTHOLIEHHA MNPHMECHHX 3JEMEHTOB B AHAJNH3HPYEMBHX
npobax. Hdas npo6, B KOTOPHIX MaccoBasi H0Jisi BBICOKOAKTHBUPYIOMIKX-
CA NPUMECHBIX 3JICMEHTOB (HaTpHd, CKaHAusd, xo0aJybTa, MeAH, rajiud,
MbIlIbSIKA, OpOMa, CYpbMbl, pelKO3€MeJbHBIX 3JE€MEHTOB, TaHHU, TaH-
TaJja, BoJbpaMa, PeHHs, HpPHAKS U 30J0Ta) He Goaee (1—3).10—° %,
BoJAb(paM, rajinii, eBpoluH, JJautaH, MeAb, MBIIbsK, HATPHH H LHHK
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OnpeaessdioT Npu BpeMeHHu BblAepKKH, paBHOM 20—30 u, a ocTajibHbIE
3JeMEeHTbl — MpH BpeMeHny BbigepkKH 60-—100 4. Ecan maccoBas poas
IICPEYHCJAECHHBIX Bblllle BbICOKOAKTHBHPVIOUIHXCSI 3JEMEHTOB MeHblle
(1—3)-10-7 Y, nonyckaercsi OJHOBPEMEHHOe OnpeaelsieHHe BCeX 3Jie-
MEHTOB ITOCJIe BbIAEPKKH B TeyeHHe 20—30 1.

CnexkTpbl 00pasuoB pacliU(PPOBLIBAIOT MO 3HEePruaAM HaHboOJee HH-
TEHCHBHBIX I'aMMa-JUHHH PaLHOHYKJHIOB Olpede/igeMbiX 3/1CMEHTOB C
HCII0.1L30BAHNIeM KaJHOPOBKH CIEKTPOMETPa 10 3HEPTIH I MO NOJ0XKe-
HI{I0 dHaJHTHYeCKHX raMMa-JUHUI B CIIEKTpax oOpasioB CPpaBHEHUS.

5. OBPABOTKA PE3YJIbTATOB

0.1. Maccosble 10/H onpeaensieMblx 3JeMeHTOB (X) B npoleHTaX
BRIUHCJAOT 10 QOpMYyJe

X — 200-m .- N, K,
£ [ Noc, , 0693 ALIT Noe. e_{a“gg.”lTJ ;
"’ ] tDCl | tHC:
Te Ny — 4HCJO MMIYJAbCOB B aHAJNUTIUECKOM IHKe PaLHOHYKJIH-

Ja ONpeaesisieMOro 3JeMeHTa B CIeKTpe aHAJU3UPYEMO-
ro obpasuna, HMII;

Noc,, Noc, -~ 4UCJIO HMNYJIBCOB B aHAJHTHYECKOM THKe B CIEKTpe 00-
pa3uoB cpaBHeHUd | U 2 COOTBETCTBEHHO, IIMI;

ty, to:, Loc,— - BpeMsl H3MepeHHs CIleKTpa aHaausupvemoro obpasma I
00pa3uoB cpaBHeHHA | U 2 COOTBETCTBCHHO, MHH;

/Ny — Macca aHaJu3upyeMoro oobpasua, Mr;
M oe — COJAEPIKAHHUE ONPEeAeigeMOro 3jleMenTa B 00pasu¢ cpas-
HEHUS, MT;

K, —- nonpaBo4YHbIH KO3 (HIHEHT, 06YCAOBJIECHHbIH PasIHuH-
¢M B TeOMeTpUUYeCKUX pas3Mmepax aHaJu3upyeMoro o6-
pa3sua U oOpa3loB CPpaBHeHHs; HAXOAUTCS 3KCIEpPHMEH-

TaJdbHO JAJs KaxKAoro jpetekropa (K, >1);
/" — nepuoa noaypacnajga painoHYKAUAA;

At1, Aly — IPOMEXYTOK MeXAy BDPEeMECHEM H3MepeHisd clleKkTpa 00-
pa3ua cpaBHeHus | U oOpasua cpaBHeHHA 2 U cepeau-
HOl BpeMeHH H3MePeHHs CIeKTpa aHaJHU3HPYeMOro o0-
pasua.

[TonpaBku Ha pacnaj paauOHYKJ/JAUZOB MOTYT He YUHTBIBATLCA IIpH

At

7 <<0,01, rae Af ects Afy uin Afp, T. €. KaK NpaBu/o NpPH pacuere

MacCcoBOH J0JH CKaHAHsA, XpoMma, KobaJuabTa, xKeje3a, cepebpa, JjioTe-
19, HHAHS, TaHTada U cypbMbl. B 3ToM cayuae
e-—U,UE}S*ﬁfLT :-..fe—--” tQSQf;'T s 1 .

[TosipaBounblii K03 uurcHT K., yUATHBAIOIHHE pasHylo QopMmy
aHaJH3HPYeMBbIX 00pa3uoB 1 0Opas3IllOB CpaABHEHHS, OonpeaesicT 3KCe-
puMenTa/bito. O0JYyUarOT HaBeCKy KPeMHHs (KBapua) no macce i ¢op-
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Me, OJHM3KYIO K aHaJau3upyeMbiM of6pasuaM. 3T1a HaBeckKa AOJXKHA CO-
AepKaTh NMPHMECH 3JEMEHTOB, U3 KOTOPHIX 06pa3ylTCs paAHOHYKJIHAL]
C 3HeprusiMH ramMma-jau#ui B obaactu 0,1—0,2 MsB, 0,4—0,5 M3B u
[—1,3 M3B. TakuMmu aneMeHTaMd MOCYT OBITh, HanpuMmep, Boabdpam
H TaHTaJ, radHuid H Ko6aapT U Ap. HasBaHHBIe 9/ieMeHTbl MOTYT OBITH
BBeJleHbI B KauecTBe A06aBok (MaccoBas poas 10—°—10-7 %) B kpeMm-
HUU WJH KBapll, PAcTePThiil A0 MOPOLIKOOOPA3HOTO COCTOAHUS B araTo-
BOH CTYIIKE MO/ CJA0EM CHUPTA, HJIH MOXKET ObIThb HCHOJb30BAH KPEMHUH,
JETHPOBAHHBIN 3THMH 3JieMeHTaMU. 11ocie 00ayueHns H3MepAIOT YACb-
HYIO HHTEHCHUBHOCTb COOTBETCTBYIOIIHX raMMa-JUHHH (MMII/MHH-MT } A4
Bced HaBeckH K-, v yacTu HaBeckH (pa3Mep 1X1 cMm, macca 100—
200 Mr) K.,. OrHomienne K., /K, naer sHaueHHe NMONPaBOUYHOrO KO-
¢uurenta K, aJs 3HeprdU COOTBETCTBYIOIUlEH raMMa-JHHHH. 3HAUYCHUSA
K, /K:, st IpOMeXYTOUHBIX 3HAYEHHH aHaJUTHYECKHX raMma-JHHUMH
HaXOAsAT METOAOM JIHHEHHOH HHTEPIIOJAUMH.

[Ipu onpeneseHnd Meau 1O JHHHH AHHHUTHJJSILHOHHOIO H3JYVUEHHS
%4Cu(Ly =511 k3B ) Heo6x0AHMO YUHTBIBATH BO3MOXKHOCTb BKJal1a
raMma-jauaun STW(E, =511,6 k3B) u Jaunuili aHHUTHAIAILNUOHHOTO H3-
JdydeHus OT paauoHykauaoB 24Na, 7?Ga u %Zn. C 3Toll uenpo H3Me-
PAT AKTHBHOCTH AHAJH3UPyeMOro obpasila ¥ yCTAaHaBJHUBAKT HaJlH-
HHe B CHEKTpe paAHOHYKJKUIAOB BoJdbdpama, rajjiug, HaTpusg U LIHKA.
Ecaun Kakoi-nn60 13 nepeyrcJeHHBIX 3JEMEHTOB IIPHCYTCTBYET B aHA-
JIM3upyeMom obpasile, To B 006pa3iuax cpaBHEeHHUS JaHHBIX 9JIEMEHTOB H3-
MEPHIOT He TOJbKO HHTEHCUBHOCTH aHAJMTHUECKHUX raMMma-jJUHHU, HO II
HHTEHCHBHOCTh JIHHHH ¢ 3Hepruelt 11 k3B, a aasa Boabbhpama o11,6 k3B.

[Tpu BBIYHCAEHHH MAacCOBOH J0JH MeAH B aHAJU3UpYeMOM oOpa3sie
KPEMHHS UHCIO UMNYJAbLCOB B anaauTHueckoMm  nuke % Cu(Npww )
ONPELEeJSAIT O POpMY.Ie

=

P—1 v Iy

JH N&-H;. k
Nicuyy=N sz \1( ) ,

{

rie Nsx— 4yHCcJAO HMIVJBCOB B TraMMma-JHHHU ¢ 3Heprhein bHll
011,6 k3B, 06ycaoBJeHHBIX H3JyyeHHeM %*Cu 1 usayuennem
PAaAHOHYKJUAOB 3JEMEHTOB-NIOMEX, UMII;

Na — 4yuca0 UMNYABCOB B aHAJHTHYECKOH raMMa-JIuHHYA PALHOHVK-
JINJ1a 3JeMCHTA-NMOMEXH B CIEKTpe aHaJu3upyemMoro obpas-
na, umn (aaqa ?*Na — 1368 k3B, %Zn — 1115 k=3B, "?Ga -
834 k3B, "W — 686 k3B );

Ny — CKOPOCTh CueTa HMNYJAbCOB B raMma-JuHHUH ol]l k3B (anas
Boabdpama 511,6 k3B) B crmektpe o6pazua cpaBHenusn
HMIL/MHH;

111 — CKOPOCTh UMAYJBLCOB B aHAJUTUYECKOH raMMa-JHHHUH pajiiio-
HYKJIUZA 3JeMeHTa-TIOMeXH B CIeKTpe obOpaslia CPaBHEHUS,
HMII/MHUH;

M -— UUCJIO PAAHOHYKJIUAOB-NIOMEX, MPHHATHIX B PACCMOTPEHHE.
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[Ipu onpeneneHnu uHAUSA no ramMmma-auHum ''47In £, =192 k3B
BKJaA ramMma-iuHud PFe yuuTHIBAIOT aHAJOTHYHO OIMMMCAHHOMY BhHIIIE

AJdd MEeH.

{IpucyrcTBHe onpefensieMbix 3JIeMEHTOB (4allle BCEro HaTpUs, MeAH
H CKaHIMf) B NOJOCKaxX (PHUALTPOBAJbHOU 6yMaru, Ha KOTOPYIO HakKa-
NBIBAIOT CTAHAADPTHLIE PACTBOPH, YVUHUTHBAIOT MO (GOPMYJIE

—Noc+-¢d — Ny,

<

= — - CKOPOCTb CUETa MMIIYJIbCOB aHAJHTHUECKOH raMma-Ju-

ocC
HHH PAaJHOHYKJUAA OlpenesasieMoro 3JjeMeHTa, ofyc-
JOBJIEHHAsA COLEpXKAHHUEM ITOrO JIeMEHTa, HaKamaH-
HBIM 13 o0pasila cpaBHeHHSA, UMI/MHH;

Noc+d —— CKOPOCTb CUeTa HMMINYJbLCOB AHAJHUTHUECKOM ramMa-

JUHUM PAJHOHYKJAUAA ONpeAeSAEMOro 3JIeMEeHTa, IO-
JydUeHHAass TIpW U3MepeHHH  oOpasna CpaBHEHHd,
UMM/ MHUH;

ne— CKOPOCTb CYeTa HMIYJBLCOB raMMa-JHHHHU paJUOHVK-

JUIa olpelenasseMoro sjeMeHTa, o6yCcJOBJAEeHHAS MPH-
CYTCTBHEM 3TOro 3JeMeHTa B (PHJILTPOBAJBHOU OyMa-
re, UMII/MHH.

151 KaXko# onpefessieMOd NpPHMeECH 3a pe3yJIbTaT aHaJu3a NPHHH-
MalT cpelHee apUPMeETHUYECKOe ABYX Pe3yJbTATOB NapaJiedbHbIX OIl-
penejieHHH, NPOBeAeHHBIX KaxKaoe 3 OTAEJNbHON HABECKU Kak B 1. 3.1;
4.1: 4.2 u 5.1.

5.2. Pas”ocTes 60JblIEro U MeHbUIEro M3 JABYX pPe3yJbTaToB Iapal-
JIeJIbHBIX OIIpelesieHHU He JOJKHA NPeBHIIAaTh BeJUUUH aOCOJIOTHHIX
INONyCKaeMbiX PacXOXAeHHH AJsa AoBepuTeabHOH BeposTHOCTH P =0,90,
VK43aHHBLIX B TabJ. 2.

0.3. Jlng mpoBepKH NPaBUIBLHOCTH PE3VALTATOB aHAAN3a FTOTOBAT HUC-
KyccTBeHHble cMecH (Ne 1—4) Ha OCHOBe NOJYOPOBOAHHUKOBOrO KpeM-
HHUSI, paCcTepTOro B araTOBOH CTYMKE A0 NOPOLIKOOOPa3HOro COCTOSTHHS,
B KOTOPBII BBOJAST ONpeAesieMble 3/1eMeHThl BBeLleHHEeM 13 paHee IPUro-
TOBJIEHHBIX CTaHAAPTHHIX pacTBopoB (pasa. 2). llopowmkoobpasHbiil
KPEMHHH NIpeABapUTeJIbHO IIPOBEPSIOT HCHTPOHHO-aKTHBALlHOHHBIM Me-
TOJIOM Ha COLEepKaHHe BCeX onpefessieMbiX 3jeMeHTOB. MaccoBas HO-
JIsT onpejlessieMblX 3J€MEHTOB B NOPOLIKOOOpa3HOM KPEMHHH HOJKHA
O6bITb He 6ogee 20 % oT copepxKaHus 3JEMEHTOB, BBOJAHMbBIX B BHJE J0-
0aBOK U3 pPacTBOPOB.

MaccoBas jnonsa KaxXJnolk U3 BBOAHMEX N00ABOK J0JiXKHA OHITL He
MeHee YVTPOCHHOHN BeJMYUHB HUXKHEH rpaHHLbl ONpeaeiseMblX COAepKa-
HUH 3JIEMEHTOB 110 MeTOAHKEe M He OoJibllle BepXHeH I'PaHHIBI Onpeje-

JITeMBIX COLEPKAHUHN 3JIEMEHTOB.
74
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Ta6bauna 2
Maccosag po- | AOcOmi0oTHOe MaccoBaga po-| AbOcoJaioTHOE
Omnpegensde- A4 ompepenasi- | Aonycxkaemoe Onpencase- A9 onpegeas- | Aonyckaeseoe
MBIH 3JeMEHT | €eMOro sJieMeH- | pacxoXXaeHue, MBIH 9JIeMEHT | eMOr0o 3jJeMeH- | pacxoxJAeHHe,
T8, % % li Ta, % %
}KQJEE}O 1 01_10_3 O 23_10_3 CKaHﬂHﬁ
Huke s ’ E;giiio 1’0_]0_.6 0323_10.‘_6
= ITaHTa;I
JKe.ieso | _
Nuaui |
Jlioreuun 1,0-10—° 0,3-10—* nnui T AT
Moaubnen [IuuK 2,0-10 3,0-10
XpoM o
1lunk
| é";}f@bﬁpo 50-10-8 | 3,010
Boabdpawm —
[annnh .
30510T0 ﬁ | JlIoTen
HaTPHHu Moaubaen 5,0-10—2 t+  3,0.10—-8
QKHHHHH XPOM
Kob6anpt |
Menb l 1,0-10—> 0,23-10—S5 |
MuIIBSK B
oJibdpam
cepeopo Fananii
JIB;EITBH EBpOMHA
- ] 30J10TO 2,0-10—8 0,6:10—%
TBPO“HH Jlanran
dHTaJ I MbitubsiK
— — | — . _NCkangui
Hukeab 5,0-10— 3.0-10—F5 — | =
—— _J{ HaTpnii
e1e3o | 5.0.10—5 3.0.10—5 KobanbT 1,0-10—-8 0,5-10—8
’ ’ CypbMma l
Nunui i - e
J‘[ Lo
oremnii | o=t | oongue || Tantan 2010-8 | 1,210~
Xpom = —
[Tunk | Bobgpam
| N ["anaun 9 109
Bonbdpan TMantan 5,0-10 3,0:10
AT Muimssak
Epponuit tﬂ =
3o0s0TO IOTEHHH 1 (+—9 101—8
Kob6asbT 1,0-10-° l 0,23.10—¢ || Ckanaui LO-10- 0,510
JlaHTaH | —
ﬁeﬂb | Esponuit | 5,0-10—1° 3,0-10—10
bl LUIbSIK — _ —
Harpuii | | 3010TO 1,0.10—19 0,5.10—=10
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ITopomkoo6pa3Hblii KpeMHHH NOMeUlAaloT B araToOBYKO CTYIKY, BBO-
JiSIT PACTBOPHI ONpeneasieMblX 3J1eMEHTOB, 3aT€M MOJ CJIOEM CIIHpTa Ie-
peTHpaioT cMech 2,5—3 4 K BBHICYUIHBAIOT CMecCh NOA HHPPaKpacHOH
J1AMOOH 10 IIOCTOSHHOH MAacCHI.

CMmech [: k¥ 10,0 r nopoikKooOpasHOro KpeMHHUsI AO0aBJASIOT IO
0.1 cM3 pacTBOpOB, colaepxKalllux HATPH, JJAHTAH, eBPOIHH, JIOTCIHHA H
cKaHaui. MaccoBasi 1041 HaTpusl B IIOJYyYEHHOH CMeCH COCTaBHT
1,0:10-5 9, ugantana 1,0-10-69, eBponusa 2,0-10-79%, maoTenus
2.0:10-7 9%, ckaunuga 1,0.10-6 9.

Cmech 2: k 10,0 r mopouikoo6pa3HOro KpeMHHd JA00aBJSIIOT 1O
.05 cM?® pacTBOpoOB, comepxkallux cepebpo u xpom, no 0,1 cM® pactso-
[ OB, COlepKalHX cypbMy H MoaubaeH. Maccosas nons cepebpa B IO-
. y9eHHoH cMmecu cocrtaButr 1,0-10-59, xpoma 5,0.107° 9%, cyppMH
1,0.10-% 9%, u monubpena 5,0:10—° 9.

CMmechy 3: k 10,0 r nopoumkoo6paszHoro KpeMHHsI AO0ABJASIOT IO
0,05 cM3? pacTBOpOB, cofepxkauux kKobanasT U Tantaj, 0,02 cm® pacTBo-
pa, cojep:xkailero xKene3o, H 1o 0,1 cM® pacTBoOpoB, COAEpPKAIIHUX
MHIIBAK U raJajaui. MaccoBag xoJsg Kob6aJbTa B NMOJYYEHHOH CMECH CO-
craButr 1,0-10-% 9% tanrana 5,0-10-% 9, xeye3a 1,0:10-° %, mplbska
1,010-% 9% wu raaaug 1,0.10-° 9, .

CwMmech 4: k 10,0 r nopoukoo6pasHoro kpeMuus gobasastor 0,05 cm®
pacTBOpa, cojepxKallero Melib ¥ 1HHK, 0,1 cM® pacTBOpa, colepKallero
sonoto, 0,02 ¢m3 pacTBOpa, colepaKaulero HuKedap, u 0,1 cM3 pacTBOpa,
coaeprkaliiero HHaAHHA. MaccoBas 10Jis1 MeAH B NNOJYYCHHOW CMECH COCTa-
BuT 1,0-10-° 9%  wuuHkKka 5,0:10-°9,, 3ojsotra 2,0:10-7 %, Boabbdpama
5,0-10-6 % nuxkeas 1,0:10-39% u uuausa 5,0-10-° 9.

Ot KaXa0# H3 NPUTOTOBJIEHHBIX cMmecel OTOHPpAIOT TPH HABECKH IO
2,0 r 4 anaau3upyoT no nm. 3.1-—4.3 u no pasu. 5.

BpeMsi BoIepXKKH HaBeCOK HCKYCCTBEHHBIX cMeCel NpH oOlpejelie-

HHUH 3JEeMEHTOB NNPUBEIEeHO B TAOJ. 3.
Tadtauuna 3

IHoMep cMecH OnpenemieMbiH 3 ICMUH | BpeMsa BhilepAKH, 4

| l Harpuit, eBponuii 20—80
Jlanrau 00—80

JlloTeln#, CKaHII'i 100 u Gonee
o MonubaeH, cypnMma 20—30
Cepebpo, XpoM | 80—100
3 ! [Fannuy, MBIUIbAK | 20—40
| Ko6aJibT, XeJse3u, TalTa.l 60-—100
4 BoantdpaM, Meab, LUHHK 20—30

Uunuii, HHKe b 100 u Goaee
30J10TO 80—120
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FOCT 26239.5—84 Crp. 14

s KaxKaou onpeaesaseMol NpUMeCcH noJiyyaioT pe3yJbTaT aHaJNn3a
(3a BBIYeTOM MAacCOBOH LOJIM 3JeMEeHTa B HOpPOIUKOOOpa3sHOM KpeMHHH
0 BBeAeHUS A00aBKH ) Kak cpelHee apudMeTHUECKOe U3 TpeX Pe3yJib-
TAaTOB MNapaJjeJbHbIX ONpelAeJieHU#, NMPOBEeNEeHHOEe KaxXKJA0e U3 HaBec-
ki 2,0 r. AHa/nu3 cudTaeTcsl NMPAaBUJbHBIM, €CJH HalAeHHble NPH 3TOM
3HaYeHHs1 MacCoBOil 1ouau npuMeceld (Y% ) HaxoasiTCs B npeAesiax: BOJb-
¢pam  5,0.10-°%=0,8.-10-%  raaauun  1,0-10-°>+0,2.10-°, eBponuii
2,0:10-7+0,4.10-7, 3oaot0 2,0-10-74+0,4.10-7 kobaabtT 1,0.10-5+
+(,2.10-5, moTennii 2,0-.10-7+0,4-10-7, moanbaen 5,0-10-5+1,0.10-5,
gatpuii 1,0.10-°%=0.2.10-°, ckanguii  1,0-10-6%=0,2.10-5, cypsma
1,0.10-940,2.10-% xpom 5,0-10—°+1,0.10-">.
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M3menenne Mo 1 TOCT 26239.5—84 Kpemunit noaynpoBoaHHKOBBI H KBapu. Merox
onpeneJieHHs NPHMecei

YTBepxIA€Ho M BBeAeHo B AefctBHe [locraHoBiaennem IocymapcTBEHHOro KOMHTeTa.
CCCP no ynpasaeHHlo KayecTBOM MNPOAYKUHH H cTaHAapram or 26.06.90 N 1847

Jara ssepenus 01.01.91] |

BBoaHYyI0 9acTh H3JI0OXKHTH B HOBOH pelakKuuH: «HacroslmHA craHAapr ycTaHaB-
JHBAET HEATPOHHO-aKTUBAUMOHHHH MeTOH onpeleseHHs NpHMecell B HEJErHPOBaHHOM
NOJYyNpOBOAHHKOBOM KDEMHHH H KBaple B HHTepBaJax 3HAYEHHH MAaCCOBHIX J0Jeit

[IPUMECeH:

Boabppama ot 1-10-1% go 1.10-5 9 moanbaena or 1-10—° no 1-10—4 9
raJjiud oT 2:10—! no 1.10-5 9, MHIIBAKA o1 1'10~-1% go 1.10-5 0
esponuss ot 1-10—1% no 1.10-5 9 HaTpus or 1.10-% pmo I'10-5 9
XXeJie3a ot 2:10-% ngo 1:.10-3 9 HHKeJ oT 2:10=% no 1'10-3 Y%
30J10TA or 1:10~" go 1-10-% 9 ckagaust ot 1-10—! no 1°10-% 9,
HHAHSA or 1-10—% pgo 1-10—% 9, cepebpa ot 1-10—° pmo 1'10-6 9

ko6aapra ot 1'10-1% go 1.10-6 % cyppbMbl ot 1-10-1 po 1°10-8 9
AautaHa ot 1.10-1° g0 1105 9 rarasa ot 1-10—° go 1-10-6 9
moreuusds ot 1:10—° g0 1'10—* 9% XpoMa or 1:10—° pmo 1:10-5 9%
MeH or 1-10-% mo 1.10-5 9, {HHKA or 1-10—° mo 110~ %

) Meton He pacmpocrpaHsieTcs AJs aHaausa xpeMHHs Mapok K3C-0,01 y KOM-
-0,01».

Pasnen 2. IlepsBmi, BTOpOH ab3anmk H3J0XHTb B HOBOHA peXaKUHH: «SlaepHHA
peakTop C IVIOTHOCTBIO TOTOKAa HeATpoHOB 0,5—1°1014 gefirpon/(cM?c) M KaaMUEBHM
OTHOLIEHHEM 1O 30JI0TY B KaHaJse AJaa o0jaydeHus npolb, paBHOM 2—D.

[amMMa-creKTpOMeTp, COCTOSILUMH H3 MHOrOKaHaJbHOrQ aHajam3atopa (4HCJIO Ka-
HaJoB aHasnu3atopa He MeHee 2000), 6J0Ka ycuaeHHHg CHTHAJOB, NOJYIPOBOAHHKOBOIO
repMaHHEBOrO UJIH TEepMAHHUH-JHTHEBOTO geTeKTopa ¢ ¢oTO3(P(GEKTHBHOCThIO perucrpa-
HUH raMma-kBaHToB JuHHH °°Co ¢ 2Hepruefi 1332 k3B me Menee 1,5 % ( B yrox 4m).
Ornowenne nuk/koMnrtoH aas %°Co ne menee 30:1. PaspelueHue chneKTpoMerpa He
6osee 3 X3B no aunuu °Co ¢ sHepruei 1332 x3B»:

yeTBEPTHIH ab3ai, H3JIOXKHTh B HOBOH pelakKuUuH: «KoHTeHHEp CBUHILOBHH TpPaHC-
nopTHbIH Mapku KJI-10,0 ¢ Tonumusoft creHok 100 MMy;

OAUHHAAUATBIH ab3au ponoJduth cchliakoii: TOCT 618—73;

3aMeHHTb cqoBa: «Bechl ananuTHueckHe» Ha «Becwl sa6oparopunie mo [OCT

24104—88>;
«CTaHpapTHbBi pacTBop cepebpa». 3aMeHuth 3Hauenuda: 0,02 mr/cm? va 0,002 Mry

/em8, 00315 r Ha 0,00315 r.
«CranpapTHeil pactBop MoaubneHa # XpoMmay, 3aMeHHUTh 3HaueHusd: 0,1 mr/cm?® Ha

0,01 mr/em® 0,10 mr/em® va 0,01 mr/cm?.

«CTaHIapTHHHY DPAacTBOD TaHTaJa TOTOBAT B JeHb ynoTpebJeHUsl». 3aMeHHTh 3Ha-
yegusd: 100 cm® Ha 1000 cm3, 0,01 mr/cM® na 0,001 mr/cms,

«CrannapTHe#i pacTtBop Xo6aabta», 3amenutb 3HaueHus: (0,02 wmr/cM®  Ha

0,002 mr/cm3, 0,0200 r 1a 0,0020 r;
saMeddTh ccblIkH: TOCT 18300—72 na I'OCT 18300—87; OCIT 72/80 na OCII

72/87.
[Tyuxt 3.1. Bropo#i ab3am u3J0XHTh B HOBOH pepakuuH: «OT KaxKAOH aHAaJJIH3H-
pyeMo# npobul oTOHPAIOT ABe HABECKH TOJUIMHON 2—3 MM, Maccod 4—6 r, nomela-

10T KaXJVI0 HaBeCKY B AJIOMHHHEBHIH I3KET, NaKeT MapKHPYIOT»,
yeTBepTHIH ab3au. 3aMeHuTh caoBa: <«moaubaena (0,01 Mr» Ha «MOJIHOIEHA

0,001 mr», «cepebpa 0,002 mMr» Ha «cepebpa 0,0002 Mr», «ranrasa, 0,001 Mr» #Ha «TaH-

taja 0,0001 mr», «<xpoma 0,01 mMr Ha «xpoma 0,001 Mr»;
nocJaefHHH ab63ay H3JOKUTh B HOBOH pemakuuu: «[leHas c aHaau3upyeMbMu 00-

pa3uaMu H o6pasuaMH CpaBHEHHS OO0JYYaloT B SAAEPHOM pEaKTOpe B TEYEHHE:
100 u, ecid oxKuAaeMasg MaccoBas HOJA NpUMecel, KOTOpble HeoOXOAHMO OIpe-.

N0eJIUTh, coctaBader MeHee 107 % wmacc;

(ITpodonrscenue cm. c. 114)
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(ITpodosxcerue usmenenuns kK [OCT 26£39.5—384)

10 4, ecAH OXHAaeMas MaccoBas XO0Jf NpHMeceHd, KOTOpble HeOOXOAHMO OIpEs

zeaarts, cocraBadger Gosee 10~7 % Macc.
O6ayuenHne o0pasunl nepeBo3dAT B Jab60opaTopHi0 B CBHHIOBOM TPAHCNOPTHOM

kouteitnepe KJI-10,0».
[Tyukt 4.1. IlepBhifi a63au. 3aMeHHTb 3Hauenue: 20—25 4 Ha 20—30 u.

[Tyukt 4.2. [lepBuit a63an. 3ameHuTh 3HayeHue: 1,0—1,56 k3B na 0,7—1,0 k3B;

mecrolt ab3al HCKJAIOYHTH;
BocbMON a63an. 3aMeHHTh 3HaueHHa: 10—60 mMuH Ha 1—6 u, (1—3)°'10—° % Ha

(1—3)-10-% %, (1—3)°10-7% na (1—3)-10—% Y%, 20—30 9 Ha 25—30 u.
Mynkr 5.3. Tabauuy 2 H3J0XKHTh B HOBOH peAAaKLHK; AOMNOJHHTb a03aueM:

Taﬁ.nuua 2

. MaccoBag xona onpexe- AbcomoTHO® JO0TyCKae-
OnpexensieMpld SJEMEHT JEMOTO 3JeMeHTa, % MOe paciOkXeHHe, ¥,
1,0-1—3 0,23.10—3
JKene30, HHKeb 1,0-1Q-° 0,23-10-%
1,0-10~7 0,80-10—7
2,0-10-8 1,0.10-3
1,0.10— 0,30-10—4
MoaubaeH, xpom, OHHK, JIOTEILHH 5,0: 106 22-19-0
5,0-10-7 2.2.10=7
1,0-10-9 0,5-10—9
1,0-10—4 0,30-10—¢
Huguit 1,0-10-6 0,40-10—¢
1,0-10-2 0,50-10—%
Boxsppa, espona, nare,| L0103 0,23:10
MbLIIbAK 1,0-10-8 0,25-10~¢
1,0-10—1¢ 0,50-10—17
1,0.10-5 (0,23.10-3
anani 1,0-10-7 0,23-10~7
1,0-10~S 0.30-10-5
2.0.10-11 1,0.10-1
1,3*13"; 32330~
1,0-10- 23.10—7
Menp ; [,0-10-8 838 % 0—¢
1,0-10—9 0,50-10—°
H . 1,0-10—° i 0 23.-10—°
I 1,0-10~7 0.95-10-7
1.0-10-8 ' 0,50.10—°
1,0-10—¢ 0,23-10-5
Cepebpo 1,0-10-7 0.23-10~7
I 1,0110-8 l 0,30-10-5
1,0-10-°3 0,50.10-3

(flpcBosrscenue cu. c. 115)
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(IIpooormcenue usmenenua x 'OCT 26239.5—84)
[1podoasxcenue tab.a. 2

|

| Maccosag nos9 onpexe- A GCONIOTHOE a0nyCcKae-

Onpenenfgealit 3NEMCAT JsSevoro ajeseira, 9 MOG DPacXO.hJeHHe, %
| |
| 1,0-10—5 0,23.10—¢
3010710, CKaHAHUA | [,0-10-¢ 0,23-10~8
1,0-10-19 0,30.10—19
1.0-10—1 | 0,50-10—11
!
1,0-10-° | 0,23-10-5
KcbaabT, cvpbMa. TadTa.l | 1,.0.10-8 0,23.10-3
i 1,0-10-° 0,30-10-7°
! 1,0-10—10 0,00-10-10

JonyckaeMble pacxoxJieHHd 14 MPOMeXKYTOYHHIX 3HAUEHHH MAaccoBLIX  Jo.JeH
HAX04T METO,I0M .IHEHHOI0 HHTePNOoTHDPOBAHUAY;

naThiil ab3au.  3avennts 3Hayenwusd: 1,0-10-°% 9% wa 1,0-10-69,: 50-10—35 % =ua
5,0-10—° % (2 pasa):

mega;on ab3zan. 3amenurts 3uavegus: 1,0-10-59% ma 1,0-.10-69%: 5010-6 90 na
D 0 10— ;uj,

ra0dauy 3 13.J0HTh B HOBOH pe1aklUHH;

(IIpodosocerue cum. c. 116)



(I podoarmenue usmenenus kK F'OCT 26239.5—84)
Ta6bauua 3

Houep cMecH OnpeneiasieMbii 5JieMeHT BpeMs BLIZep>XKH, 4
] Hatpuft, eBponun 30—70
JIaHTaH 50—380
, TIwTeuHH CKaHﬂ.HH ‘bBoaee 100
Moaubnex, cypoMa 30—70
Cepebpo, XpoMm boJaee 100
3 ['anauil, MBILIBLSAK 30—40
KobaapT, XKeae30, TaHTAJ bo.aee 100
BoJsbdpaMm, Meldb, IHHK 30—40
4 Munufi, Hukesab boaee 100
30J10TO 80—120

(MYC Ne 10 1990 r.)



