YAK 669.782:543.06:006.354 rpynna B59
FTOCYRAPCTBEHHLH CTAHJLAPT COM3A CCP

KPEMHMHA NONYNPOBOAHMKOBbBIA M KBAPL, r o CT
Merop onpefeneHua fiPuMecei

Semiconductor silicon and quartz 26239.5—-84

Method of impurities determination

OKCTY 1709

Tlocranosnewnem [ocygapcrBeHHoro komumreta CCCP no craspapram or 13 uiona
1984 r. N2 2490 cpok fieHcTBHS YCTAaHOBNEH
c 01.01.86

Ao 01.01.91

Hecobniogenne cranpapra npecneAyercs no 3aKoHy

Hacrosiluu#i CcTaHAAapT YCTAaHABJIHBAET HEeHTPOHHO-aKTHBAIMMOHHKIM
MeTOJ ONpeLeJIeHHst IPHMeceii B [I0JyIPOBOAHHKOBOM KPEMHHH H KBap-
Le B HHTepBaJax 3HaYeHHH MaccOBBIX JoJieil IpHMecei:

soabdpama or 5:10—° po 1-10-5 9% monubnena ot 5-10—8 mo 1:10—4 %
raJiis or 5.10—9 pmo 1-10-3 9% Mbllibsika OT 5-10—% mo 1.10—5 ¢
esponuss  OT 5-10—10 o0 1.10-5 9% HaTpHSA or 1-10—8 go 1-10—-5 9%
Kedesa or 5-10—% po 1.10-3 9 HuKeast or 510—5 o 1-10—3 9,
30J10Ta or 1.10—19 g0 1.10-5 9 ckauaua  or 1.10—9 go 1.10-5 9
HHAUSA or 5:-10-7 pmo 1.10—% 9, cepebpa ot 5:.10—8% o 1-10-5 9%
xobaabra or 1.10-%8 po 1.10-5 9, CypbMHI or 1.10—8 pgo 1-10-5 9,
JaHTaga  or 5.10-° go 1.10-5 9% TaHTaJja or 2.10—-8 go 1.10-5 9
.noreuqua ot 1.10—°% po 1.10—-4 9 xpoMa ot 5.10—% po 1.10—4 9
MEeJH or 5.10-% po 1.10—5Y LHHKA or 5:10-7 mo 1-10—49,.

Merox ocHOBaH Ha 06JIyyeHHH aHaJH3UPyeMbIX 00pa3loOB H 06pas-
OB CPaBHEHHST HEATPOHAMH SILCPHOTO peaKTopa U H3MEPEHHH HaBe-
JEeHHOIl aKTHBHOCTH PAAHOHYKJIH/OB ONPeLe/sieMbIX 3J1eMCHTOB HA raM-
Ma-CIICKTPOMETpe C NI0NYIPOBOJHHKOBEIM AETEKTOPOM.

MaccoByio 1010 puMecell B 06pasiie ONPeesioT IyTeM CONoCTas-
JIeHH sl CKOPOCTH cYeTa MMIYJbCOB aHAMHTHYECKHX raMMma-JnHH# pagHo-
HYKJIH/10B B CIIEKTPaX 06pa3yos U o6pa3loB CPaBHEHHS.

#3ganue oduumansHoe NMepeneuarka BocnpelieHa

*
64


http://www.kruzhevo-len.ru/kruzhevnoj-vorotnik.html

roct 26239.5—84 Ciwp. 2

1. OBLWUME TPEBOBAHMSR

1.I. O6iwie TpeGoBaHHS K MeTody aHaauza — mno TOCT
26239.0-—84.

2. ANNAPATYPA, MATEPUAJILI 1 PEAKTUBLI

S1iAepHbiil peakTop C MOTOKOM TeNJOBBIX HefiTpoHOB (1—3)-10!3
HefiTp./(c-cM?).

I'amma-cnekTpomeTp, COCTOSIUIME M3 MHOTOKaHaJ/JbHOTO daHaJH3aTo-
pa (unciao kaHaaoB aHaausatopa He meHee 1000), 610Ka yCHAGHUS CUT-
HAJ0B. NOJYNPOBOAHIHKOBOTO I'e€pMaHHEBOIO WJIH TepMaHHH-JTHTHEBOTO
JeTekTopa ¢ ¢oT03¢hPEKTHBHOCTLIO PErUCTPAUMH TaMMa-KBaHTOB JIHHUH
¥7Cs ne meHee 0,7% (B yroJa4m). Paspewenue cnekrpoMerpa He 6oJee
5 k3B no auuun 137Cs. OtHouleHHe nuk/komntoH aas %Co He wme-
Hee 12:1.

Bokc samurtheii tuna 1b11—1H)K.

Konrteligep cBitHnoBBHE TpaHcnopTHed mapku KJI-7,0 ¢ Tonmunodi
cTeHOK 70 MM.

Kourtefitiep cBiHuoBblfl HacToabHbIH Mapku KT-10 ¢ ToamuHo#i cre-
HOK 10 mwm,

CpeacrBa HHAMBHAYaJbHOH 3aUIUTBl OT M3Jy4eHHS H 3arpsi3HEHHS
paIHOAKTHBHBIMH BellecTBaMH, corsiacHo OCHOBHbIM CaHHTapHHIM npa-
Buaam OCIT 72/80.

[leHaJibl aflOMHHHEBbBIE, H3TOTOBJEHHBIE U3 aJIOMHHHS Mapku 995-A.

Paanomerp «Tuce».

Habop o6pa3ioBbix CTAaHAAPTHEHIX raMMa-usayuareneit (OCI'H).

®HIbTpH 06€330J€HHBIE KCHHSS JIEHTAY.

AmomunueBas ¢doabra mapku 995-A rtommunoit 0,05—0,1 mMm.

Koa6bl MepHble BMmecTHMOCThIO 50, 100, 1000 cm3.

Huaunpaps Mmepubie BMecTHMOCTBIO 10 1 25 em?.

Miuxkponunerku Ha 0,1 ¢cm?® (nmepBoro KJaacca).

CrakaHbl (PTOpPONJIACTOBBIE BMECTHMOCTEIO 150 cM3.

CrakaHbl CTeKJSIHHbBlEe XUMHUYecKHe BMecTHMOoCTho 100 cM3.

Uika¢ cywnapHblil ¢ Temneparypoit xo 150 °C.

[Teur mydennuas tuna MIT-2YM,

Aszor xuakii no TOCT 9293—74.

Crynka M NecTHK H3 arata WM SUIMBL.

[l1nTKa 3/eKTpUyecKas.

Becwl anaJuTHUECKHE.

Bechl MukpoauanuTuyeckye tuna BJIM-1 r.

Jlamna HH@pakpacHoro usayuenust thna MK3-220—-500.

Aueron no 'OCT 2603—79.

Boaa apuctuanupopaunnas no FOCT 6709—72.

Kucaora consiHan oco6oit yncrorel no FOCT 14261—77.
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Crp. 3 FOCT 26239.5—84

Kucsora azorsas oco6oit uucrorer no 'QCT 11125—78.

Kucaora ¢ropucrosopopoanas no FOCT 10484—78.

Kuciaora cepuasi ocodolt uucrotel no I'OCT 14262--78.

Hatpusi runpookucs no FOCT 4328—77.

Harpuii cepHokucantii nupo no 'OCT 18344—78.

AmvMonunit Bunnokucasiii no TOCT 4951—79.

Croupt 3THJI0BHY pekTHQUKOBaHHBIN TexHuueckuit 1nmo I['OCT
18300—72.

Ammonnii Moanbaenorokucanii mo 'OCT 37656—78, x.4.

TFanauit metatinyeckuit no FOCT 12797—77.

JKeaeso kapboHnabHoe padnorexuuueckoe no I[OCT 13610—79,
mapku I1C.

EBponus oxkucy uucrotoin 99,9 %.

3osoto no I'OCT 6835—80.

Hupuit metananueckuit no FOCT 10297—75.

Kanuit apyxpomoBokucaeil no FOCT 4220—75, X. y., BbICYLIEHHBIH
A0 noctosinuof Maccsl npu 140 °C.

Kob6aabr Meraaaunuyeckuii no 'OCT 123—78, mapku K-1.

KpeMuuii noaynpoBoAHHKOBHIH, Mapkh KII-1—6.

Jlantana okiich ynuctoro#t 99,9 %.

JloTemis okueh unctotol 99,9 9.

Meap Merananyeckast nopouikoo6passas no [QCT 859—78, map-
kun M3.

Mpuimbsik MeTaaanyeckuin yucroroi 99,9 %.

Harpuit BoabdpamMoBokucabiit 2-soauniit no F'OCT 18289—78, x.u.

Harpuit xnopucthii mo TOCT 4233—77, x. 4., BEHICYIIEHHBIH A0 nO-
CTOSIHHOI Macchl.

Hukens oxuco yepuas no F'OCT 4331—78, u.

Cepebpo asornokucaoe no OCT 1277—75, X.4., BBICYLIeHHOE [0 I10-
CTOSIHHOH Macchl npu 140 °C.

Cranaust okdch ydcroToit 99,9 %.

Cypbma metaaandeckasi no FOCT 1089—82, mapku Cy-0000.

Tanrana natHokuch yucrotoi 99,9 %.

Lunk Merananveckuit no TOCT 3640—79.

CraHgapTublit pacTBop HaTpHusd, comepxautuil 0,01 Mr/cm® HaTpus:
0,0254 r xJopHCTOrO HATPHS, BBICYLUIEHHOTO O MOCTOSIHHOH MaccCHl. Mo-
MellaloT B MEpHYIO KOGy BMecTHMOCThIo 1000 ¢M3 1 pacTBOPSIOT B AUC-
THJJIHPOBAHHOH BoJe, A0BOASIT A0 METKH, NepeMelIHBaIoT.

Cranjaptiblfi pactBop cepebpa, comepxamuii 0,02 mr/em® cepeG-
pa: 0,0315 r a3oTHOKHCJIOrO cepe6pa NoOMEILAOT B MEPHYIO KOGy BMe-
crumocTbio 1000 cM? 1 pacTBOPAIOT AMCTUIJINPOBAHHON BOAOH, AOBOAAT
2O MEeTKH, liepeMelllHBaoT.

CranpaprtHblii  pacTBOp  MoaubGaeHa W XpoOMa, cojepiKauiui
0,1 mr/cm3 monu6aesa u 0,10 mr/em® xpoma: 0,0184 r Monn6REeHOBOKHC-
51010 aMmMOHHs 1 (,0283 r AByXpOMOBOKHCJIOrO KaJus NOMEIIaoT B Mep~
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FOCT 26239.5—84 Crp. 4

#Hyl0 Koj6y BMecTHMoOcTbio 100 cm®, pacTBOpSIOT B AHCTH.IJIHPOBAH-
HOl BoJe, JOBOASIT 0O METKH, MNePeMEeIHBaIOT.

OcHOBHOH pacTBOP MeAH M LHHKa. cogep:kaiuuil 0,1 mMr/cM3 Mean 1
0,5 mr/cem3® uunka: 0,1000 r meau u 0,5000 r UHKA TIOMEMHIAIOT B XHMH-
yecku#i crakan BmecTuMocThio 100 ¢M® H PacTBOPSAIOT IPHU HAarpeBaHHHU
B 50 cm3 cMmecH cogsiHOR u a30THOH KuUcaoT (1:5), mocse pacTBopeHus
Mea¥ M LIMHKa PacTBOP OXJaXJaloT ¥ NEepPeHOCAT B MEPHYI0 KoJa6y BMe-
cTuMocTbio 1000 cm®, 10BOAAT AUCTHINIHPOBAHHON BOJAOH 10O METKH, Ie-
pememuBaT. Or ocHOBHOro pacTtpopa orbupator 10 cM® u nepeHocAr
B MepHYK K06y BMecTuMOCTb0 100 cM3, HOBOASAT AHCTH/IHPOBAHHOH
BOJOH M40 MeTKH, I[epeMelldBaiOT. ITOT pAacTBOP, COJdep:Kallhi
0,01 mMr/cm? mean u 0,05 mMr/cm® nuHKA, HCHOAB3YIOT B KauecTBe CTaH-
JlapTHOTO pacTBopa.

Cravpaprubifi pacTBop BoJb(pama, cogepzamuit 0,005 mr/cm?
Bosbppama: 0,00897 r BOILOPAMOBOKHC/IOrO HATPHsA PACTBOPSIOT B
AHCTHIJIUPOBaHHOI BOJe B MePHOH KoJ0e BMecTuMocThio 1000 cm®, 10-
BOAAT IHUCTHJLIMPOBAHHOH BOAOH A0 METKH, NepeMeLliHBaioT.

OcHoBHOIl pacTBOp TaHrtaJgaa, cogepxamuii 0,5 mr/cm® TtaHtasa:
0,0610 r NSTHOKKCH TaHTaJa CIJAABJSIOT B MydeJabHOl neuu ¢ 2 r nHpo-
cepHokucsaoro Hatpus npu 900 °C po noayueHus npO3pavHOTO MJIaABaA.
IlnaB pactBopsior npu kKunsuenuy 8 40 cm® 10 % -Horo pacTBopa BHHHO-
KHCJIOTO aMMOHHS, PacTBOP OXJaxKAaloT, MepeHOCST B MepHYI0 Ko.10y
BMecTHMOCTbI0 100 ¢M®, nOBOAAT AHCTHJIIIPOBAHHOIT BOZONl 10 MeTKH,
flepeMeIlUBaIOT.

CraHJapTHBI pacTBOpP TAHTAJIA TOTOBAT B JeHb ymnorpebieHus.
OT OCHOBHOTO pacTBopa oT6HpaloT 2 cM3, MepEeHOCAT B MEPHYIO KOJOY
smecTUMOCTLIO 100 cM? ¥ 1OBOAAT 1m0 METKH 8 Y -HbBIM PacTBOPOM BHH-
HOKHCJIOrO 2MMOHHS, NepeMelldBaioT. B cTanjpapTHOM pacTBOpe TaH-
tasa cogepxurcs 0,01 mr/cm® Tantana.

CranpapTHBEIH pacTBOp XeJje3a, codepxawmmi 10 mr/em?® xenesa:
1,000 r skesie3a nMoMellalOT B XHMHUYECKHE CTaKaH BMECTHMOCTBIO
100 cm3, no6asasior 30 cM® KOHIIEHTPHPOBAHHOH COJISTHOH KHCJOTHI H
1,6 ¢M® a30THO# KHCJOTH W HArpeBalOT 10 IOJHOTO PACTBOPEHHS HaBec-
KH, MOCJe OXJaXKAEHHUS] pacTBOP IIEPEHOCAT B MEPHYIO KOJI6Y BMECTHMO-
cthio 100 em3, 1OBOAAT AUCTHAJIHMPOBAHHON BOAOH M0 METKH, MepeMeLn-
BalOT.

CranzaprHbliii pacTBop Ko6aabra, colepxamuit 0,02 Mr/cm® Kob6anb-
Ta: 0,0200 r ko6asibra NOMeNIAI0T B XHMHUYECKHH CTAKaH BMECTHMOCTHIO
50 c¢M3 u pacTBOPSAIOT B MHHHMaJbHOM 00BbEMe a30THOH KHUCJIOTHI, pacT-
BOP NEepPEHOCAT B MepHYyI0 Koaby BMecTHMOCTLIO 1000 cm3, aoBoAAT Anc-
THAJHPOBAHHOH BOAOHM NO METKH, epeMelluBaloT.

CrangapTHblii pacTBOp MblIbAKA, coaepkawuit 0,01 mr/cm® Mblub-
sika: 0,0100 r MBIUbSIKA MOMEMIAIOT B XHMHUYECKHH CTaKaH BMECTHMO-
cTbl0 50 cM? H pacTBOPSIIOT IPH HArpeBaHHH B 5 cM?® CePHOIl KilCJOTH,
Noc/je pacTBOpEHHSI MEBIIbAKA pPacTBOP YNAPHBAT [PHMEDHO A0
1 cM3, 0XMaXKJaloT H NEPEeHOCIT B MEPHYI0 KOJIGY BMECTHMOCTBIO
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1000 ¢m®, LOBOASAT AMCTHJJNHPOBAHHOI BOAON 10 MeTKH, [epeMellH-
BaIOT.

OcHOBHO#H pacTBOp €BPOMNHUs, JIOTEUHS [ JaHTaHd, COdepKallui
0,01 mr/cm?® eBponust, 0,01 mr/cm® morenns u 0,05 mr,cm® saHTana:
0,0116 r oxkucu eBponud, 0,0114 r okucu JroTeuus 1 0.0596 r okuc 1au-
TaHa NOMeINAalT B XUMHYeCKHH cTakaH sMectumocTbio 100 cM3, a0-
6aBnsior 20 cM® KOHUEHTPHPOBAHHOH COJISTHON KHCIOTHI, pa3baBJjeH-
HOH JHCTUJJHPOBAHHON BOMO# B COOTHOWeHNH 1:1. pacTBOpsIOT npH
HarpeBaHHM, OXJaXKAalT, NEePEeHOCAT B MEPHYIO KO.10Y BMECTHMOCTHIO
100G cM3, noBOAAT AMCTHUJIMPOBAHHOH BOAOH 10 METKH, NepeMelll-
BaioT. OT ocHOBHOro pacrtsopa orbupaioT 2,0 cM3 11 nepeHOCAT B Mep-
HYIO KOJ0y BMecTuMocThbio 1000 cM3, 1OBOAST AHCTHITIPOBAHHON BO-
JOH 10 METKH, NepeMelluBaloT.

Srot pactBop, codepxaiunit 0,0002 mr/cm3® eBponus, 0,0002 mr/cm3
qioreuns v 0,001 mr/cM® ;1aHTaHa, HCMOJB3YIOT B KauyecTBe CTaHAapT-
HOrO pacTBopa.

OcHOBHOIl pacTBOp CKaHAHs, coxepxxauuit 0,1 Mricm® ckaHaus:
0,1500 r okuCcH CKAHAUS IIOMELLAIT B XHMHUECKIUIl CTAKaH BMECTHMO-
ctbio 100 cmd, nobaBasior 25 ¢cM3 KOHUEHTPHPOBAHHOI CONSAHOI KICJO-
Thl, pa36aBJeHHONH IUCTHJJIHPOBAHHON BOJAOH B cooTHOWleHnu 1:1, pacr-
BOPSAIOT NIPUM HArpeBaHMHM, MOCJe OXJAaXKIEHUS pPacTBOP TNEPeHOCAT B
MepHYIO Koaby BMecTiHMOCTbIO 100 cm3, LOBOASIT 40 METKM AMCTHIIH-
pOBaHHONH BOAOH, nepeMclIlIBAaIOT. IJTOT PacTBOP. COAepHAlUUiT
0,001 mr/cm® ckaHaus, 1ICOONb3YIOT B KAUECTBE CTAHAAPTHOIO pacTBopa.

OcHoBHO# pacTBOp CypbMbI, cojepxauuii 0,01 mMr/cm® cypbMmsl
0,0100 r cypbMbl pacTBOpsiioT B 5 cM® 1apckoii Boaku (1 yacTb a30THOIH
KHCJIOTHI I 3 YACTH COJISIHOI KHCJIOTHI ) IPH HATPCBaHIIL, Nocae yAaTeHU s
OKHCJIOB a30Ta PAacCTBOpP NEPEHOCAT B MEPHYIO KO0y BMECTHMOCTbIO
1000 cm3, pasbaBasiior 6M pacTBOPOM CONSHOM KIICIAOTH A0 METKIi. Ie-
peMewnBaloT. OT 0OCHOBHOTO pacTBOpa oTOHpaloT 10 cM?® U nepeHOCHT B
MepHYy1o Kou6y BMecTiiMocThio 100 cM3, AoBoAsT A0 veTkH 6M pacito-
POM COJISIHOM KMCJOTBI, MepeMellnBarT. DTOT PacTBOP. COAeprKalllil
0,001 Mr/cm? cypbMBI, HCNOJB3YIOT B KAUECTBE CTaHIAaPTHOTO pacTaBopa.

Ocuosuolt pacTBOp 30s0Ta, coaepxawmuit 0,01 wmr/em? 3zoa0ta:
0,0100 r 3os0ta pacTBopsiOT B 5 cM? 11apCKoOil BOAKII NPH HAarpeBauiii,
nocJe yAajeHHsl OKHC/JAOB a30Ta pacTBOpP MEPEHOCAT B MEPHYKH KO.10y
BMectuMocThio 1000 ¢M®, 10BOASIT NHCTHAJHPOBAHHOIT BOAOH A0 MCTKII.
nepeMmemusaoT. Ot ocHOBHOTO pacTBopa oT6HPpaloT 2,0 cM? U MepeHOCHT
B MepHYI0 KoJOy BMecTumocThio 100 cm3, 10BOAAT AMCTHJIHPOBAHHOI
BOAOH [0 METKH, IepeMelllMBalOT. ITOT pPacTBOP, COJeprKallHil
0,0002 mr/cM® 30J0Ta, HCNOJAB3YIOT B KayecTBE CTaHIapTHOrO pacT-
BOpa 30J10Ta.

CranjpapTHblii pacTBop HHKedd, cojepxxamuil 0.5 mr/cM® m.ikcas:
0,0704 r oxuCH HHKeJST NOMEILalOT B XUMHUECKHHA CTakaH BMeCTHMO-
cthio D0 cMm?® ¥ pacteopsitor B 10 cM? pa3baBieHHOli 230THON KHCJOTHI,

68



FOCT 26239.5—8% Cip. 6

pPacTBOp MepeHocSAT B MepHylo Koj0y BMecTHMOcThio 100 cM3, noBoasr
JUCTHAIMPOBAHHONU BOAOH A0 METKH, NEePEMEIUBAIOT.

Cranjgaprtublii pactBop uHAuA, cofepxamuid 0,01 mr/cm® nupus:
0,0100 r unANs MOMeIIA0T B XHMHYECKHIE CTakaH BMecTHMOCThIO 50 cm*
U pacTBOPSIOT NMPH HATPEBAHHH B MHHHMAaJbHOM OGbeMe 1[aPCKOH BOA-
KH (1 uacTh a30THOH KUCJIOTH U 3 YAaCTH COJAHOH KHCJOTHI ), OCTe OX-
JaXKAeHHs] pacTBOp IMepeHOCAT B MepHYI0 KOJ0y BMeCTHMOCTBIO
1000 cM®, 10BOAAT AMCTHJAJUPOBAHHON BOXOH [0 METKH, MepeMeril: -
BAOT.

Craunaptublii pacrop rajnnus, cogepxauuit 0,01 mr/cm® ranuu: :
0,0100 r ranaus pacTBOPSIOT B MHHIMAaJbHOM OObeMe LLAPCKOH BOAKH
(1 yacTb a30THON KHCJOTHI K 3 YACTH COJSIHON KHCJIOTH ) B XHMHYECKO
CTakaHe BMECTHMOCThIO 50 ¢M3 npH HarpeBaHHH, TOCJAe OXJaXKAeHHS
pPacTBOp MepeHocsIT B MepHyio KoJby BMecTHMocTbio 1000 cm3, nosoa: T
I0 MeTKH | Y% -HbIM pacTBOpOM COJITHOH KHCJIOTHI, nepeMellnBaloT.

3. NIOArOTOBKA K AHANU3Y

3.1. [ToaroroBKa aHaAHU3HPpYyeMBIX nIpod u ob6pas-
OB CpaBHEeHHUss K OOJydeHHIO

Ilenan gasa o6JydeHUst U aJIOMHHHEBYIO QOJbry Ads yNaKOBKH 06-
pasuoB U 00pa3iloB CPABHEHHUS NPOMBIBAIOT GLIE€TOHOM, 3aTeM C.!IIPTOM.

Ot kaxzaoll anaausupyemofl npobut orbéupaioT ABa obpasua TO.1-
wuHod ot 1,6 mo 2,5 MM, Maccoi no 2—2,5 r, nNoMeuamT KaxAbli
obpasell B aTIOMHHHEBLLT MURCT, 1AKET MapPKHPYIOT.

O6mas Macca aHa1u3npyeMbix 00pasioB B MeHaJe He AOJKHA Tpe-
BhiLaTh 30 .

Ot Kaxa0oro cCTaHAapTHOro pacraopa oréupaior no 0,1 cm® u Haxa-
NBIBAIOT HA OT/eJIbHble IIOJOCKH (PUJLTPOBAJbHOR GYMaru «CHHsSIA JeH-
Ta», padaMepom 1 X3 ¢M, BBICYIIHBAIOT 1104 HEQPaKpacHol JaMIol, ‘a-
TeM {10JIOCKY CKJIaAbIBAlOT B TPH cJod 10 padmepa 1 X1 cM H 3aBopadit-
BAlOT B AJIOMHHHUEBYIO (OJBIY, MaPKUPYIOT. B KoHTeliHep Ans obayude-
HHSA [IOMellldaioT OJHOBPEeMEeHHO ¢ o6paslaMu no asa obpasua cpasHe-
HHMSl HAa KaXAplil onpenensieMbll 3jeMeHT. B kaxaom obpasue cpaBHe-
HUs cofep:kuTcs: Boabdpama 0,0005 mr, raaausa 0,001 mr, esponus
0,00002 wmr, xeqaesa 1,0 mr, 3oa0ta 0,00002 Mr, uuaus 0,001 mr, ko-
Ganpta 0,002 Mr, santana 0,0001 mr, motenus 0,00002 mr., ™eau
0,001 mr, monub6aena 0,01 mr, mpiwbska 0,001 mr, natpus 0,005 wmr,
nukeas 0,5 mr, cxkamaus 0,0001 Mr, cepedpa 0,002 mr, cypbmul
0,0001 mr, trantana 0,001 mr, xpoma 0,01 mr, uuaka 0,005 Mr.

B kaxablil neHas a5 06aydeHHsT MOMCIAOT OLHY HOJOCKY (hiabT-
poBaJibHOI 6 'Mari, MOArOTOBJIEHHYIO H YIAKOBAHHYIO KaK ONUCAHO BbHI-
nle, Ho 6e3 HahdallblX HA Hee CTaHAAPTHHIX PACTBOPOB.

Tenan ¢ aHaJ3HpyeMbiMu obpasnaMu 1 obpasunamii cpaBHenus co-
Jy4aloT B sdepHoM peakrtope B TedeHne 200 u. O6ayuciiibie 06pasinl
llepeBO3AT B JaGOPATOPHIO B CBUHIOBOM KouTeHuepe K.1-7.0.
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4. NPOBEAEHME AHAMU3A

4.1. O6paborka aHaJH3UDYeMhXx o6pas3uoB U 06-
pa3lLoB cpaBHeHHUS nocJe O00JyueHHUs

Ilenas ¢ 06s1y4yeHHBIMH aHaJH3HPYeMHMH o6pa3uaMi H 00pa3LaMH
CPaBHEHHS NOMelllaloT B 3alMTHEIE 6okc THma 1B11—1H)K. Uepes
20—25 u nocsie 0GJy4YeHHss aHAJH3HPyeMble 06pasubl 0CBOGOXKAAOT OT
aJIOMUHHEBBIX [AKETOB M NOMeEILAoT BO (PTOPOMJIACTOBHE CTaKaHBl H
TPUKJB NPOTPAaBAUBAIOT B CBEXENPHIOTOBJEHHON cMecH a30THOH H
¢dropucrosogopoanoii kucaor (5:1). Bpems xaxkporo TpaBaeHus 20—
40 c 6e3 HarpeBaHus. [loce KHCJOTHOTO TpaBJeHHsA oOpasey obpaba-
TeiBaoT 10 Y -HEIM pacTBopoM luesioun B Teuenne 40—80 c. Ilocae
KaxJOro TpabJieHHsl 06pasilbl IPOMBIBAIOT BOAOIL, a 0 OKOHYAHHK lle-
JIOYHOTO TPaBJeHHs BHCYUIHBAIOT NOJ HH(PakpacHoil 1aMNoH, B3BEILI-
BalOT Ha aHAJIHTHYECKHX BECaX, YIaKOBBIBAIOT B aJIOMHHHEBYIO (OJBTY,
MapKHpYIOT.

O6pa3ubl CpaBHEHHS M NOJOCKY (GHJIBTPOBAJBLHOH Oymaru 6e3 Ha-
KalaHHBIX Ha Hee CTAHAAPTHHIX PAaCTBOPOB HM3BJEKAIOT H3 aJIOMHHIle-
BhIX MAKETOB W NOMEWAIOT B HeOGJyyeHHBIE aJIOMHHHEBBIE [AKeThl.

AnannsupyeMnle o6pasubl H 06pa3nbl CPaBHEHHS MOMEILAlOT B pas-
Hble 3aiuTHHE KoHTeliHephl Trna KT.

42. [ToaroToBKa TraMmMMa-cneKkTpomMeTrpa K H3Me-
PeHHI0 QAaKTHBHOCTM H H3MepeHHe AaKTHBHOCTH
aHaausupyeMbnx o6pa3uos U4 o6pa3uLOB cpaBHe-
HHU

Msmepennio akTHBHOCTH aHaJH3HPyeMHIX 06pas3uoB H 06pasuos
CPaBHEHHS NpeALIeCTBYeT KaJuOPOBKa CIEKTpOMETpPa Mo 3HepriH C Mo-
moupio Habopa OCTH. Ilpu xanub6poBke noAOHPAIOT Takoe Vcu.e-
HHe& CUTHAJIOB, NPH KOTOPOM Ha | KaHaJ aHaaH3aTopa NPHXOIAIOCh
1,0—1,5 k3B.

[lepen uaMepeHneM aKTHBHOCTH 00pa3LOB H3MepsIOT B TedeHHe 30—
40 MuH ypoBeHb ecTeCTBeHHOro ¢oHa AerekTopa. Ecau B cmekTpe npu-
CYTCTBYIOT raMMa-JIHHHH PaJHOHYKIUAOB, KOTOPbIE MOTYT OBITh H/ICHTH-
(buuMpoBaHBl KaK HCKYCCTBEHHO paJHOAaKTHBHEE BEILEeCTBA, IPHHHMAIOT
MepHl K YMeHbUIEHHIO (OHA 0 YPOBHSI eCTeCTBEHHOTO (JOHa JeTeKTopa,
06YCIOBJIEHHOTO €CTeCTBeHHO-PAaJHOAKTHBHBIMH 3JeMEHTAMH, HaXoAs-
ILHMHCSL B MaTepHasax, OKPYXalOUIMX JeTeKTop (CTeHBl, 3alluTa
H T IL).

[Ipu H3aMepeHHM aKTHBHOCTH 06pasuoB U 00Pa3l0OB CPaBHEHHUs 3ar-
PV3Ka CIIeKTpOMeTpa He AOJXHAa NMPUBOLUTh K HCKAXKEHHUIO GOPMbI aM-
IUIMTYAHOrO pacrnpefenenusi 6oiee yem Ha 10 %.

Ecan HeoGX0IUMO CHH3HTh 3arpy3Ky CHEKTPOMETpPa OT TOPMO3HOIO
H3JYYeHN s, BHI3BBAHHOrO PaLHOHYKJHJIaMH, 00pa3ylOllHMHCST H3 KpeM-
HHS U OT HU3KO3HEPreTHUeCKHX raMMa-KBaHTOB Pa/llOHYKIHLOB IPUMecC-
HBIX 3JIEMEHTOB, IPHMEHSIOT (UIABTP H3JIYYeHHsS — CJIOH aJioMIHIA
3 MM M CJ0# XKeJe3a TONUIUHON 3—4 MM.
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Ecsin HeoOXOAHMO CHH3HTb 3arpy3Ky CIIEKTPOMETPa TOJbKO OT HII3-
KO-3HEPTeTHUECKOr0 U3JIyJeHNsi paAHOHYKINIOB NPUMECHKIX 3JEMEHTOB,
OpHMEHAIOT QUJbLTP H3JY4YeHHs] — CJOH aJIOMHHHS 2 MM H CJOH CBHHUA

2—3 MM.

AKTHBHOCTb aHaJM3HPYeMbIX 00Pa3lLOB H O6Pa3LOB CPABHEHHS H3-

MEpsIT B OAMHAKOBBIX T€eOMETPHYECKHX YCJOBHUAX.

B kauecTBe aHAJHTHUECKHX MCHOJB3YIOT raMMa-JHHAYE PaAHORYKJIH-
OB, KOTOpbi¢ NIpUBEAeHH B TabJ. 1.

Ta6auua l
Onpepeasiemolii 3.1eMeHT ITepnoa nonypacnapa pa- DHeprus aHaNATHYECKOH
(paguoByk.Ina) AHOHYKJIHAA raMMa-auAnRY, K3B*
Boabppam (W) 239 u 686
TFanauii (2 Ga) 14,1 4 834
Esponuit (lsszu) 9,3 u 841
XKeaeszo (> Fe) 44,6 nus 1099
3oaoto (% Au) 2,7 nHsA 412
Huamit (11 1n) 49,5 aus 192
Kob6anst (°° Co) 5,26 roaa 1332
Janrau (M°La) 40,2 y 1596
Joreuui (177 Lu) 6,7 aust 208
Meas (5 Cu) 128 u 511
Monubaen (% Mo) 66,0 u 140
Memnbsax (70 As) 26,3 u 559
Hartpuit (** Na) 15,0 y 1368
Hukeas (%8 Co) 71,3 nus 811
Cepedpo (107 Ag) 253 nus 657
Ckanauit (* Sc) 84,0 aus 889
Cypbma ('*2 Sb) 2,71 nns 564
Tanraa (82 Ta) 115 anet 1189
Xpom (3! Cr) 27,7 nua 320
Lunk (5%"Zn) 14,0 u 439

* Tlepeponuoil MHOXHTenb 1 K3B=1,602-10-° 3pr.

Bpemsi u3MepenHsi aKTUBHOCTH aHAJH3HPYeMBIX O0Pa3lioB 3aBHCHT
OT COAEp2KaHHS ONpejelsieMHX 3JeMeHTOB H coctaBiaser 10—60 muH.
BpeMs usMepeHHs aKTHBHOCTH 0GPa3lloB CPaBHEHHS H MOJOCKU (HIbT-
poBaJsibHOI 6yMarH, Ha KOTOPYIO He HaKanaH CTaHAApTHHI pacTBop, CO-
craBiaser 1—3 muH. BpeMs BmAepkku 06pasioB 3aBHCHT OT Macco-
BOH MOJIH H COOTHOLIEHHSI NPHMECHHX 3JIeMEHTOB B AHAJH3HPyEeMHX
npo6ax. s npo6, B KOTOPHX MaccOBast JOJsi BHICOKOAKTHBHPYIOIINX-
Csl NPUMECHBIX 3JIeMEHTOB (HATPHs, CKaH[HUs, ko6anbTa, MEH, TaJJud,
MbllIbsIKa, 6poMa, CYypbMBl, peAKO3eMeJIbHBIX 3JE€MEeHTOB, radHHs, TaH-
TaJa, BoJb(paMa, PEHHs, HPHIHS H 300Ta) He Gosee (1—3)-10-5 %,
BosnbdpaM, rajiui, eBpoOIHH, JaHTaH, MeAb, MHMbSK, HATPUHA U IIHHK
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OnpeaessiloT NPpH BpeMeHU BbliepXKKH, paBHOM 20—30 u, a ocTaJjbHble
3JIeMeHTbl — NpH BpeMeHy BbigepxkkH 60-—100 u. Ecan mMaccoBas noas
1ICPEUHC/IEHHBIX Bbillle BHICOKOAKTHBHPYIOUIUXCSl 3J€MEHTOB MeHblUe
(1—3)-10-7 Y%, monyckaeTcsi OLHOBPEMEHHOe ONpejesieHHe BCeX 3Jie-
MEHTOB IlOCJIe BBIAEPKKH B TeueHHe 20—30 u.

CnekTpbl 06pa3sloB pacliH(POBLIBAIOT MO 3HEPrHsM Hanbojee HH-
TEHCIBHBIX TaMMa-JIHHHA PaJHOHYKJIHOB ONlpele/iseMbiX 3J1CMEHTOB C
HCIO0.1Lb30BAHIIEM KaJHGPOBKH CIIEKTPOMETPA Mo 3HEPIIH I N0 MOA0XKe-
HIIIO aHaJHTHYECKHX raMMa-JHHHA B CIEeKTpax o6paslloB CpaBHEHIA.

5. OBPABOTKA PE3YJIbTATOB

5.1. MaccoBble fosu onpejensieMblx 3jJemeHTOB (X) B mpolleHTax

BHIYHCASAIOT 10 Gopmydae

200-mge-Ny- K,
X= ,
_1\_’99__2—0.693~At,/7 . Noc. e—(l.A‘)Gﬁt,‘TJ

tOCl t(,c_.

tH.mH.[

rae Ny —uHucio MMNYJAbCOB B aHAJIUTIIYECKOM [HKe pPaJHOHYKJIH-
Ja OnpelesIsieMOTo 3JeMeHTa B CleKTpe aHAJIU3HPYeMO-
ro obpasua, HMII;

Noe,, Noc. -~ UUCJO HMOYJIbCOB B aHAJHTHYECKOM MHUKe B ClleKTpe 06-
pasuoB cpaBHeHHS | H 2 COOTBETCTBEHHO, IIMII;

ty, tos, toc.— - BpeMsi H3MepeHHs CIIEKTpa aHaJu3upvemMoro obpasua I
06pa3uoB cpaBHeHHs1 | H 2 COOTBETCTBCHHO, MHH;

my — Macca aHaJn3upyemoro o6pasua, MrT;
M ge — COAEPIKAHHE ONPEALNSIEMOr0 3JeMeHTa B 06pasL¢ Cpas-
HEHMUSI, MT;

K. —- nonpaBouHblii Ko3(HUIHEeHT, 00YCAOBIEHHbIH pa3JHaH-
€M B reOMeTPHUECKHX pa3Mepax aHaJH3HPyeMoro o6-
pasua U 06pa3lloB CPABHEHHsI; HAXOAUTCSl 3JKCIepHMeH-
TaJbHO AJs1 Kaxjoro pertektopa (K, >1);
T — nepuoa noaypacnana paaiHOHYKJAHAA;
Ali, Al — NpOMEXKYTOK MeXIy BPeMEHCM H3MEPCHHs crektpa 006-
pasla cpaBHeHHs | u oOpasua CpaBHEHHs 2 U cepelH-
HOIl BpeMeHH H3MepeHHS CIeKTpa aHaJU3Hpyemoro o6-
pasua.

HOHpaBKH Ha pacnaan paAHOHYKJAHWAOB MOTYT He YUHTHIBATHCA TIpH

At
7 < 0,01, riae Af ecTb Aty uau Aty, T. e. Kak NpaBHJIO TNpH pacueTe

MaccoBOl 10JH CKaHAWs, XpoMa, KobanabTa, xeJjes3a, cepebpa, JjioTe-
1iisi, HHAKS, TaHTaJa H cypbMbl. B aTOM ciyuae
e=0.93-ALT ~ p—0(98.-AT ~ ]

MosipaBounblii kKo3pduuncHT K., yunTHBAIOWAHR pasHyio dopMmy
aHaJH3HPYeMbIX 00pa3uoB ¥ 0OPa3llOB CPaBHEHHS, ONpeAe/IdaICT IKCcne-
pumentadbito. O6JyyaroT HaBeCKy KpeMHHs (KBapia) no macce i dpop-
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Me, GJIM3KYIO K aHaJM3HpyeMHIM ofpasuiaM. 3Ta HaBecKa AOJXKHA CO-
JlepKaTh NMPHMECH 3JIEMEHTOB, H3 KOTOPHX 06pa3yloTcsi paAHOHYKJIHAH!
C 3HeprusiMH ramMMa-JuHui B obsactu 0,1—0,2 M3B, 0,4—0,5 M3B u
1—1,3 M2B. Takumu 3fneMeHTaMH MOTyT OHITh, Hanpumep, BoJbdpam
H TaHTaJ, raduuil u Kko6aapT u Ap. HasBaHHBe 5/1eMeHTHl MOI'YT OBITH
BBeJleHH B KauecTBe A06aBoK (MaccoBas poas 10-5—10-79%) B xpem-
HUH WJIH KBapll, pacTepThiil 10 MOPOILKOOOPA3HOTO COCTOAHHUS B araTo-
BO# CTYNKe MOJ CJI0eM CIHPTa, HJIH MOXKeT ObITh HCIOJIb30BAaH KPEMHHH,
JerHpOBAaHHbI 3THMH 3jieMeHTaMH. [loce o6ayueHuss H3MePSIOT yAeb-
HYI0O HHTEHCHBHOCTb COOTBETCTBYIOIIHX raMMa-JHHHH (MMI/MHH-MT ) 1751
Bcefl HaBecku K, W yactu HaBeckd (pasaMep 1X1 cm, macca 100—
200 Mr) Kr,. Otnowenue K, [K, naer 3HaueHHe [ONPABOYHOrO KO3~
¢buunenta K, 175 3HEPrHU COOTBETCTBYIOIeHl raMma-JHHHH. 3HAYCHUS
K, [Kr, Ausi IPOMEXYTOUHBIX 3HAUEHHH aHaJHTHYECKHX raMma-JiHHHH
HaAXOAAT METOAOM JIUHEHOH UHTEPNOJAIHY.

[Tpu onpenejeHun Mexu 1o JHHHH aHHHUTH/JISALHOHHOTO H3JyYeHHS
84Cu(Ey =511 k3B) Heo6Xx0AMMO VUHTHIBATD BO3MOXKHOCTb BKJala
raMma-auuun BW(E, =511,6 k3B) u sunuil aHHUTUIAAIHOHHOIO W3-
JIyd4eHHsl OT paauoHykJHA0B 2*Na, 2Ga n %Zn. C 3Toil uesablo H3MeE-
PAKT AKTHBHOCTb aHaJ/JU3HpyeMoro obpasia ¥ yCTAHABJIHBAIOT HaJlH-
yHe B CIEeKTpe PajUOHYKJIWLOB Bojabdpama, rajjus, HaTPUS U LHHKA.
Ecnn kKakoii-nH60 13 MepeyHCJeHHBIX 3/€MEHTOB INPHCYTCTBYET B aHa-
Ju3npyeMom o6pasile, To B 06pasnax CpaBHEHHS JaHHBIX 3J€MEHTOB H3-
MEePHIOT HE TOJbKO HHTEHCUBHOCTH QHAJMTHYECKHX ramMMa-JHHHE, HO U
HHTE€HCHBHOCTL Jinuuil ¢ 3Hepruedi 511 k3B, a ans Bonbdppama 511,6 k3B.

[Tpu BBIUNCIEHHH MacCOBOH 10JH MeAY B aHaAJU3HpyeMOM OOpasue
KPEMHHUS YHCAO UMNYAbCOB B anaautHueckoM  nuke % Cu(Npcw )
onpeneasioT no dhopMyae

i (N‘\.ﬂt“
Niycy=Nz - ) )

=y

H

rie Nz— yucio HMIYJAbBCOB B raMMa-JIUMHHH C 3Heprdeil 511 u
511,6 k2B, o6ycsoBjieHHBIX H3JyueHHeM 84Cu 1 M3Jayuennem
PaLHOHYKJIHJOB J€MEHTOB-IOMEX, HMII;

Na — yuciio UMNyIbCOB B aHAJHTHYECKOH raMMa-JHHHA PaJAHOHYK-
JHIa 3JeMCHTA-NMOMEXH B CIIEKTpe aHaJau3upyemoro obpas-
ua, umn (aas #Na — 1368 k3B, %Zn — 1115 k3B, ?Ga —-
834 k3B, 1¥7W — 686 k3B);

ny — CKOPOCTb CueTa HMIYJbCOB B ramMma-JHHHH 511 k3B (anas
Boabdhpama 511,6 ksB) B cnekTpe o6pasua cpaBHeuus
HMII/MHH;

ny — CKOPOCTh UMMYJbCOB B aHAJHTHYECKOH raMMa-JHHHH paio-
HYKJIHIA 3JeMEHTAa-MOMeXu B CIEeKTpe ofpaslia CpaBHEHHS,
HMII/MUH;

M — 4UCJIO PafHOHYKJIHAOB-MOMEX, IPHHATHIX B PACCMOTpPEHHeE.
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Ipu onpenesenny WHAMA 1O ramma-iuuuu ‘''*™In E; =192 ksB
BKJaJ ramMma-iuHud ®Fe yUYMTHBAIOT aHAJOTHYHO ONHCAHHOMY BHIIIE
ISl MEIH.

IpucyrcTBHe onpepensieMbix 3J€MEHTOB (4allle BCETO HATPUS, MeIH
H CKaHIMS) B IIOJOCKAxX (PHILTPOBANbHOH GyMarH, Ha KOTOPYIO Haka-
IIBIBAIOT CTAHAAPTHHIE PACTBOPH, YUHTHBAIOT MO GopMyJIe

Nog

Roe =7~ =Toctd — Mgy

N
TAE Mg =t—-°—°— - CKOPOCTb CYeTa MMIYJbCOB aHAJHTHUECKOH raMma-Ju-
ocC

HUH PaJHOHYKJHJa OIpeNeaseMoro 3aJjieMeHTa, obyc-
JIOBJIEHHAs COAEePXKAaHHMEM 3TOTO 3JieMeHTa, HaKanaH-
HBIM 43 o6pasla cpaBHeHHS, UMI/MHH;
Noc+4 —— CKOPOCTb cueTa HMIYJbCOB aHAJHUTHUECKOH ramma-
JHHUM DaJHOHYK/IMIA ONpeAesssieMOro 3JeMeHTa, Mo-
JyueHHass NpH H3MepeHHH ofpasna cpaBHEHHS,
HMI/MHUH;
Ny — CKOPOCTh CYETAa HMIYJbCOB raMMa-JHHHH pagHOHYK-
JHIa ONpelessieMOoro 3JeMeHTa, 06yCAOBJEeHHAst NPH-
CYTCTBHEM 3TOTO 3JIeMEHTa B (PHJIbTPOBAJIbHOH GyMma-
re, HMII/MHH.
J1s1 KaxK0# onpefiessieMOfl IPHMECH 32 pe3yJbTaT aHaJu3a NPHHH-
MawT cpelHee apH(MeTHYeCKOe ABYX Pe3yJbTaTOB Napallje/bHbIX OIll-

pellesleHuH, IPOBeIeHHBIX KaX/J0€e U3 OTJeJbHO! HaBeCcKH Kak B mi. 3.1;
4.1;42ub.1.

5.2. PasHocTh 6OJbIIEro W MeHbUIEro W3 JBYX Pe3yJbTaToOB NapaJ-
JIeJIbHBIX ONpelesieHHI He JOJKHA IIpeBHIIATh BEJHUHH abCOJIOTHBIX
LONMYyCKaeMbiX PacXOoXIeHHH IJsi JOBepUTeNbHOM BepositHoctd P=0,90,
YKa3aHHbIX B Tabua. 2.

5.3. Jlns npoBepKH NPaBHJIbHOCTH PE3V/ILTATOB aHAJNH3a FOTOBSAT HC-
KyccrBeHHble cMecH (Ne 1—4) Ha OCHOBe MOJYNPOBOAHHKOBOTO KpeM-
HMS, PACTEpPTOrO B araToOBOil CTYNKe O NOPOLIKOOGPA3HOTO COCTOSIHHS,
B KOTOPHIH BBOASIT ONpEJesieMble 3J1eMeHThl BBeleHHEM H3 paHee NPHro
TOBJIEHHBIX CTAHAAPTHHIX pactBopoB (pasa. 2). IlopomkooGpasnuiii
KDEMHHH TIpeJBapUTe]bHO IPOBEPSIIOT HEATPOHHO-aKTHBALMOHHBIM Me-
TOLOM Ha COllepXKaHHe BCeX OMpefiesieMbiX 3jeMeHToB. MaccoBas no-
Js onpelie/IsieMBIX 3JEMEHTOB B NOPOUIKOOGPA3HOM KPEMHHH [OJKHA
65T He Gosee 20 Y OT coAepKaHHS 3JEMEHTOB, BBOJHMbBIX B BHAE JHO-
6aBOK H3 pacCTBOPOB.

MaccoBas 7oJ1s KaXJ0# H3 BBOAHMHEX R00aBOK AOJXKHA GHTbL He
MeHee YTPOEHHOM BeJIMYUHE HUXHEH PaHHILI ONpejesisieMBIX CoAepKa-
HHUPl 3JIeMeHTOB N0 MeTOAMKEe M He 6GoJbllle BepXHeld IpaHHLBI onpeje-
JIsieMBIX COAEPXKaHUN 9JIEMEHTOB.
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Ta6auma 2
Maccosas go- | AGcomioTHOe Maccosas go- | AGcoaiooTHoe
Onpeueﬂﬂe- T4 onpexe.vm— AonycxaeMmoe Onpenenﬂe- Jaa Onpene.rm- nonycxaeuoe
MBI 3.J€MEeHT €MOro 3JeMen- pacxomneﬂﬂe, MbIH1 3JEeMEeHT eMOr0 3JIEMEeH- paCXO)I(AeHBe.
Ta, % % Ta, % %
Keaeso 103 1n—s || Crannud
Huxe:s 1.0-10 0.23-10 8;1;2?4};0 10105 | 0,23-10=8
TanTaa
XKeaeso
Huauit
Jlroreunit 1,0-10—* 0,3-10—* Wunuii 5.0.10—7 3.0-10—7
Moav6aen 1unk i ’
Xpom
Llung
glee}flebﬁpo 5010-¢ | 3,010~
Boabdpawm
Tanani
3og0T0 Jlioteuni
ganm“{u %‘OJIHGIIGH 5,0-10—% 3,0-10—2
KaHJAHH poM
Ko6anbr
Mens 1,0-10—° 0,23-10—°
Mulbsk Boabbpam
Cepetpo Tanani
CypbMa Epponuit
Jlanran 3ou070 2,0-10—* 0,6:10—
Epomiii Jlanran
Tauranx MbibsK
I|Ckananit
Hukens 5,0-10—° 3,0-10—°
Hartpuit
}Ke 1e30 50-10—% 3.0-10—8 KOﬁaJIbT 1,010'8 0,5'10'—8
i ' ’ CypeMa
Hnnnit
ﬁlgzgg;gﬂ 5,0-10—¢ 290.10—6 TanTan 2,0-10—8 1,2-10—8
Xpom
Iunk Bospgpam
lanauit 10— 10—9
Bongpan Jantan 5,0-10 3,0-10
Tannuit Muirbsix
Esponuit 1 )
3onoTo IOTeHHH . 9 .10—8
Ko6anbt 1,0-10-¢ 0,23-10-¢ || Ckanauii Lo-10- 0,510
Jlanrtan
%e.ﬂb Esponuii 5,0-10—10 3,0-10—1°
BIUBSK
Harpuii 3on0t0 1,0.10-1 | 051010
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IlopomkooGpa3HHii KpeMHHiI MOMeUIAlOT B araTOBYIO CTYNKY, BBO-
JUAT PACTBOPH ONpeje/IsieMBIX 3JeMEHTOB, 3aTeM IOJ CJI0eM CIHpTa Ie-
peTHpaioT cMechb 2,5—3 4 W BLICYHIHBAIOT CMeCh NOJA HHPpaKpacHoi
J1aMOo# O MOCTOSIHHOH MaccCHl.

Cmecy 1: k 10,0 r mopoinkooGpa3HOro KpeMHHs I0GaBJSOT MO
0.1 em® pacTBOpPOB, COAepKAIIKUX HATPHH, JIAHTAH, €BPOINHH, JIOTEUHH U
cKaHgui. MaccoBasi 0o/ HaTpPHSd B TOJYyuYeHHOH CMECH COCTaBHT
1,0.10-5 %, mantana 1,0-10-%9%, eBponusa 2,0-10-7 %, morenus
2,0:10-7 %, ckanans 1,0-10-6 9.

CMmech 2: k 10,0 r nopomwkoo6pa3Horo KpeMHuss H00aBASIOT IO
(.05 cM® pacTBOpoB, colepxkallux cepe6po u xpom, mo 0,1 cM® pacTso-
OB, COmepKaUIHX CypbMy U MosnuGaeH. MaccoBas noasi cepebpa B Io-
. yueHHoi cMmecu coctaBar 1,0.10-59,, xpoma 5,0-10-5 9%, cyppMH
1,0-10-% % u mosnn6aena 5,0-10-5 9.

CMmecy 3: k 10,0 r nopoimkoo6pa3HOro KpeMHHs J00aBJSIIOT IO
0,05 cM® pacTBOpOB, cojlepxkalux Ko6aabT u TanTal, 0,02 cm3 pacTBo-
pa, conepxaluero xKeneso, u mno 0,1 cM® pacTBopoB, coiepxKalIHX
MHIOBSAK M rajaanii. MaccoBasi xons Ko6ajbTa B NOJYUEHHOH CMeCH CO-
crasur 1,0-10-5 9%, ranrana 5,0-10—¢ %, xenesa 1,0-10-3 9%, MbbsKa
1,0:10-5 9% wu rasaaus 1,0.10-5 9.

Cwmecs 4: k 10,0 r nopowkoo6pasHoro kpeMuus: go6asasior 0,05 cm3
pacTBOpa, cofepKallero Melib H IHHK, 0,1 cmM3 pacTBOpa, comepxaiiero
3oa0t1o, 0,02 ¢cM® pacTBOpa, comepaKallero HuKeas, u 0,1 cM® pacTtBopa,
coAiepskalilero HHAKA. MaccoBast 10/ Medu B MOJYYCHHOH CMECH COCTa-
BHT 1,0-10-° 9%, nunka 5,0-10-% %, 3oso0ra 2,0-10-7 %, BOJBGDPaMa
5,0-10-6 9%, nukens 1,0.10-% 9% u unaus 5,0.10-5 %

Ot KaXI0# H3 NPHTOTOBJIEHHEIX cCMecell OTGHPAIOT TPH HABECKH MO
2,0 r 1 ananu3upylor no nm. 3.1—4.3 u no pasa. 5.

BpeMmsi BHIZepXKKH HaBECOK HCKYCCTBEHHBIX CMecell NpH onpejele-
HHH 3JIeMEeHTOB NpHBeAeHO B TabJ. 3.

Ta6aunma 3
Howep cmecn OnpenesieMbit 3 [CMCHI BpeMs soigepAKH, 4

1 Harpnit, eBponnii 20—80
Jlantau 50—80
Jliotennii, ckanpri 100 u Gonee

o Mosu6aes, cyprma 20—30

< CepeGpo, Xpom 80—100

3 Tanauii, MHEIIbAK 20—40
Ko6aJnbTt, Xese3u, TauTa.l 60—100

4 BosnndipaM, mens, uunk 20—30
Hupui, uukesb 100 u 6Goaee
3onoto 80—120

76



rocCrT 26239.5—84 C1p. 14

Hasa KaxKa0#i onpeneasieMoit IpUMeCH NMOJYYaloT pe3yabTaT aHAJIN3a
(3a BBHIYETOM MACCOBOH JOJH 3J€MEHTa B MOPOLIKOOOpa3sHOM KPEMHHH
J0 BBeleHHs A06aBKH) Kak cpeiHee apHdMeTHUECKOe U3 TPEX pe3yJib-
TAaTOB TapaJJieJbHbIX ONpefeseHUu#, MPOBeNeHHOEe KaXA0e H3 HaBec-
Kd 2,0 r. AHanu3 cudTaeTcs NPaBHJIbHLIM, €CJH HalileHHBe TPH 3TOM
3HayeHHs1 MaccoBoil fouu npumecedl (% ) HaxoAsiTCsA B NMpefesiax: BOJb-
¢pam  5,0.10°6+0,8.10%, ranauit  1,0.10-5+0,2-10-5, eBponui
2,0010-7+£0,4-10-7, 3oaoto 2,0.10-7+0,4-10-7, kobaiaptT 1,0-10-5+
=0,2.10-5, moteunii 2,0.10-7+0,4.10-7, moan6aen 5,0-10-5+1,0.10-5,
warpuii  1,0.1073+0,2.10-%, ckanamit  1,0.10-6%0,2.10-5, cypsma
1,0-10-6+0,2-10-5, xpom 5,0.10-5+1,0-10-5.
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Usmenenne Mo 1 TOCT 26239.5—84 Kpemunii noaynpoBoaHHKOBHIT H Ksapu. Merox
onpeneneHHs npHMeced

YreepmieHo u BBedeHo B AefcTeue IlocraHoBienneM [oCyZapcTBEHHOro KOMHTeTa.
CCCP no ynpaeaenuio KayecTBOM MpPOAYKUHY M cTaHMapTam or 26.06.90 N 1847

Hara seepenus 01.01.91

BBoAHYIO 9acTh H3JNOXHTb B HOBON peAakuun: <Hacroswmfi crangapr ycrawas-
JIHBAeT HEATPOHHO-aKTUBALHOHHHHA MeTON ONpeNe/EHHs NpHMeced B HeJerHPOBAHHOM
NOJYNPOBOJAHHKOBOM KDEMHHH H KBaplle B HHTepBaJax 3HaUeHHH MacCOBHX ZAOJeR

npuMeceii:

soabpama ot 1:10-1° g0 1.10-5 % moaubaera or 1-10—? po 1.10—4 9%
raanus or 2:10-1! g0 1-10-5 % MHIIBSKa oT 1'110-1° po 1-10-5 9
epponusi ot 1-10—1? mo 1:10-5 % Harpus ot 1-10—% po I'10-5 9
xesesa ot 2°110~% g0 1.1073 9 HHKeJIs or 2:10~% xo 1103 9%
30J10Ta or 1.10~" mo 1°10—-% % ckagaust ot 1.10-1! go 1:10-% Y
HHAHSA or 1-10-% pmo 1-10—* Y% cepe6pa or 1-10—° no 1'10-% 9%

go6ajgpra ot 1°10—-1° go 1-10-6 % cypeMu ot 1.10-1° go 1°10-¢ 9%
AaHtraHa ot 1-10-1° g0 1°10-5 9% taHrana or 1-10~° go 1'110-% 9,
moteuus ot 1:10—° gmo 1°10—* % XpoMa or 1-10—° xo 1°10-5 9%
Menu or 1-10-° g0 1105 % LHEKA or 1-10~° go 1'10~ %

Merton He pacnpocrpaHsieTcsl AAs aHaausa xpemus Mapox K3C-0,01 u KOM-
-0,01».
Pasgen 2. Ilepsuit, BTOpoil a63aun H3JOXKHTb B HOBOA peflakuMu: <«JlaepHuf
Peaxkrop ¢ MJOTHOCTHIO NOTOKAa HeATpoHOoB 0,5—1°10' mefirpon/(cM%c) H KaAMHEBHM
OTHOUIEHHEM N0 30J0TY B KaHaJje AJsl oGJydeHus npob, paBHOM 2—5.

F'aMMa-cneXTpoOMeTp, COCTOSIUMA M3 MHOTOKaHAJBHOTO aHanH3aTopa (YHCAO Ka-
HaJoB aHajgu3aTopa He Meree 2000), 6J0Ka yCHJIEHHS CHFHAJOB, NOJYNPOBOJHHKOBOTG
repMaHEHEBOrO MMM TepMaHHE-NTUTHEBOro nerekropa ¢ GoroaddeKTHBHOCTBIO pericrpa~
uMH raMma-kBaHtoB JuHuH °Co ¢ 2Hepruefi 1332 k3B e menee 1,5 % ( B yrox 4m).
OrHowenne nuk/KomntoH aas %°Co me MeHee 30:1. PaspelueHHe CIeKTpOMeTpa He
6osee 3 k3B no aunun °Co c sHeprueft 1332 kaB»;

yeTBepTHH a63ay H3JOXKHTL B HOBOA pelakuun: «KoHTefiHep CBHHIOBHH TPaHC-
noptHbl Mapku KJI-10,0 ¢ Tomuuzo#t creHok 100 MM»,;

OJMHHAALATHE a63au ZOnoJHATh cchuikoit: TOCT 618—73;

3aMeHHuTb ¢J0Ba: «Bech aHaJaHTHYecKHe» Ha «Becw jabopatopune no I[OCT
24104—88>;

«Cranpapthuil pacTBop cepe6pa». 3aMeHutb sHauenusi: 0,02 mrfcm® na 0,002 Mr/
Jem3, 0,0315 r Ha 0,00315 r.

«CranpapTHuil pacrsop moaubiena u XxpoMas, 3aMenurs 3Hauvenus: 0,1 mr/em?® Ha
0,01 Mr/em?, 0,10 mr/cm® ma 0,01 mr/em®.

«CraHpapTHHA PacTBOp TaHTaJa TOTOBAT B AeHb ynoTpebieHus». 3aMeHHTb 3Ha-
venus: 100 cm® wa 1000 cm?, 0,01 mr/cm® Ha 0,001 mr/cm®,

«Craupaprauii pactBop kKobGaabra», 3aMeHuTh 3HaueHHsa: 0,02 wmr/cM®  Ha
0,002 Mr/cm3, 0,0200 r na 0,0020 r;

3amennutb ceoliku: 'OCT 18300—72 na 'OCT 18300—87; OCIT 72/80 na OCII
72/87.

[Tynkr 3.1. Bropoit a6san u3MOXHTL B HOBOH pefakuuH: «OT KaXIOH aHAIH3U-
pyeMoi mpo6h oTOHDAOT JBe HAaBECKH TOJIIMHON 2—3 MM, Maccolt 4—6 r, nmomeua-
10T KaXXAYI0 HaBeCKY B aJIOMHHHEBHIi MaKeT, NakeT MapKHPYIOT»;

yerBepTHfl a63an. 3aMeHuth ca0Ba: «MoauGmena 0,01 Mr» Ha «MonHOAEHa
0,001 mr», «cepe6pa 0,002 mr» Ha «cepeGpa 0,0002 Mr», «ranraja, 0,001 Mrs Ha «TaH-
tana 0,0001 Mr», «<xpoma 0,01 Mr Ha «xpoMma 0,001 mr»;

nocieaHut absany H3NOXKHTbL B HOBOH pejakuuu: «[IeHasn ¢ aHaJIH3HpyeMBbIMH 00-
pa3uaMH H o6pasuaMH CpaBHEHHS OOGJYYalOT B SAEPHOM pEaKTope B TeYeHHe:

100 u, eciH oOXHAaeMas MaccoBas JAOJA NpHMecel, KOTOpbe Heo6X0AHMO oOmpe-.
JeJIuTh, cocTaBasier MeHee 10-7 % wmacc;

(Tpodorscenue cm. c. 114)
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(I podoarnenue usmenernus k FOCT 26£39.5—84)

10 u, ec’H OXHaaeMas MaccoBas AOJs NpHMecedl, KOTOpnle HEOGXOAHMO ONpes
AeaaTs, cocraBaser Goiee 10-7 % wmace.

O6ayuennne o6pasubl NepeBo3sT B J1a6OPAaTOPHIO B CBHHIOBOM TPAHCNOPTHOM
kouteiinepe KJI-10,0».

Iyuxr 4.1. Tlepufi a63au. 3aMeHutb 3HaueHue: 20—25 y na 25—30 u.

[Tynkr 4.2. Tlepsuil a63au. 3aMenuts 3Hayeuue: 1,0—1,5 k3B ua 0,7—1,0 k3B;

urecToi aG3ai, HCKJIIYHTD;

BOCbMOM a63au. 3aMeHHTh 3HaueHHA: 10—60 Mud Ha 1—6 4, (1—-3)'10-3% wua
(1—3)-10-% %, (1—3):10-7% mna (1—3)-10-% 9%, 20—30 7 na 25—30 u

Nynkr 5.3, Tabauny 2 H3JM0XKHTb B HOBOM peXAKIHM; XOHOJNHHTb a63aueM:

TaGauma 2
OnpexensieMuit snement AR b A vl IRon dani A At
1,0.10-3 0,23-.10—3
Keneso, HEKeab 1,0-19-5 0,23-10-¢
1,6-10~7 0,30-10-7
2,0-10-8 1,0.10-8
1,0-10~ 0,30-10—4
Monn6aen, xpom, HHUHK, JIOTEUHH 5,0-10-6 2,2.19-6
5,0.10-7 2,2-.10—~7
1,0-10-° 0,5-10—9
1,0-10-4 0,30-10—¢
Huauit 1,0-10-6 0,40-10—¢
1,0.10-% 0,50-10—3
Boabbpam, esponuli, JaHTaH, }8}8:: 8’%2{8:;
MBIIbAK ’ e
1,0-10-3 0,25-10-8
1,0-10—1¢ 0,50-10—~10
1,0-10- 0,23-10-
Fannui 1,0-10=7 0,23-10~7
1,0.-10=9 0,30-10~¢
2,0-10-1 1,0.10-1
1,3-%3“; 3,%3-‘56*3
1,0-10~ 0,23.10-7
Men 1,0-10-8 0'30.10~¢
1,0-10~¢ 0,50-10~9
o 1,0-10-5 0 23-10-3
Harpui 1,0-10~7 0.25-10~7
1,0-10—=8 0,50-10~8
1,0-10—¢ 0,23-10-5
Cepebpo 1,0-10-7 0.23-10~7
1,0t10-8 0,30-10-%
1,0-10-% 0,50-10~9

(I1podoarxenue cu. ¢, 115)
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(I1podoascenue usmenenus k [OCT 26239.5—84)
Ilpodoaxcenue taba. 2

. Macccpad noag onpene- A 6conioTHOE pomycxrae-
Onpenengeninlit 3MeMenT JAsievoro aaesenta, % MOe pacXo.siesuc, %
1,0-10-8 0,23-10-8
301070, CKaHaHA 1,0-10-¢8 0,23-10-8
1,0-10-19 0,30.10-10
1.0-10—1 0,50-10—1
1,0-10-¢ 0,23-10-3
Kc6a.1pT, cypbva. Tauradl 1,0-10-% 0,23-10-8
1,0-10-° 0,30-10-°
1,0-10—1¢ 0,50-10-10
|
fonycxaeMble PAacXOXJIeHHS 1714 NPOMEXYTOYHHIX 3HAYEHHH MaccOBHIX  loJel
HaX0JAT METOJ10M .IIHEHHOrO HHTePIOIHPOBAHHUAY;
nsaThT 263au.  3aMesnts 3uayenus: 1,0:107% % wa 1,0-10-6 %; 5,0-10~35 % 3a
5,0-10—¢ % (2 paza): B
mecroli absai. 3amenuTs 3navenusa: 1,0-10-5% ma 1,0-1078%; 50°10-¢ 9% na

5,0-10-7 ¢,
Tabainy 3 §3.J0XHTb B HOBOH pPeIaKUHH:
(I1podossicenue cm. c. 116)
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Ta6auuna 3

Homep cMecH

OnpenensieMbil 3J7eMeHT

BpeMs BHAEpXKKH, 4

1 Harpuii, esponuit 30—70
Jlantan 50—80
Jhioreun#i, ckauanit Boaee 100

2 Monu6nen, cypoma 30—70
Cepe6po, xpom Boaee 100

3 Iannuil, MBEIIBAK 30—40
Ko6aabT, Xke1e30, TaHTalud Bo.ee 100
Bosabdpam, Meab, IHHK 30—40

4 Wupuii, Hukesb Bo.tee 100
30710TO 80—120

(MYC Ne 10 1990 r.)



http://files.stroyinf.ru/Index2/1/4294828/4294828235.htm

