YAK 669.782:543.06:006.354 Fpynna B59
TOCYRAPCTBEHHLH CTAHAAPT COI3A CCP

KPEMHMHA NONYNPOBOAHUKOBDIA M KBAPL, FOCT
Mertop onpeaenexua npumecesn

Semiconductor silicon and quartz. 26239.5—84

Method of impurities determination

OKCTY 1709

Tlocranosnennem TFocygapcTBeHHOro kommteta CCCP no crangapram ot 13 uiona
1984 r. N2 2490 cpok AelCTBMS YCTAaHOBNEH
c 01.01.86

Ao 01.01.91

HecobniogeHue cTanfapra NpecneAyercs no 3aKoHy

Hacrosmuit cranzapr ycraHaB/HBAaeT HEHTPOHHO-aKTHBAIHMOHHBIN
MEeTOZ ONpeLeseHHst IPHMECeH B NOJNYNIPOBOAHHKOBOM KPEMHHH H KBap-
lle B HHTEPBAJaxX 3HAYEHHH MacCOBBIX JOJeH npumecei:

sBoabppama or 5:10-9 mo 1.10-5 9, mMosmbaena ot 5-10-8 xo 1-10—4 9,
raJuIHs or 5:10—° mo 1.10-5 9, MuubAka ot 5-10—°% go 1.10—5 9,
epponuss  OT 5-10—1 o 1.10-5 9 HaTpHUSA or 1-10-8 po 1-10-5 9,
Keqesa ot 5-10—% pmo 1.10-3 9 HUKeJs or 5-10—5 no 1-10—2 9,
30/10Ta or 1.10—10 g0 1.10-5 9 ckanaua  or 1.10—9 mo 1.10-5 9
HHAMS or 5:10-7 mo 1.10—* % cepebpa ot 5.10—% go 1-10~5 9
xo6aapra or 1-10-8 go 1.10-3 9, CYpbMBL or 1.10—8 no 1.10-5 9
JaHTtaHa ot 5-10—9 gxo 1.10-5 9 TauraJja or 2.10~8 po 1.10-5 9,
Jnoreuus ot 1-10—% mo 1.10—-% 9 XpoMa ot 5:10—8 go 1.10—4 9
MEIH ot 5:10—8 po 1.10-5 4 HHKA or 5:10-7 mo 1.10—49,.

Merox ocHOBaH Ha O6JIyueHHH aHAJM3UPYeMbIX 06Pa3LOB H 06pa3-
Ll0OB CpaBHEHHS HEHTPOHAMH SLEPHOTO PEaKTOpa H H3MEpPEeHHH HaBe-
JCHHOH aKTUBHOCTH PaAMOHYKJH/OB ONPEAEIAEMbIX 3JIeMEHTOB HA TraM-
Ma-CIICKTPOMETPE C NOAYIPOBOJHHKOBLIM JETEKTOPOM.

Maccoyio no0 npameceit B 06pasiie ONPEALNsIOT IyTeM CONOCTAB-
JIEHH CKOPOCTH CHeTa HMIY/IbCOB aHAJHTHYECKHX FraMMa-JHHHI PaJIHO-
HYKJIHJI0B B CIEKTPax 06pasyos 1 06pasiioB CpaBHEHHS.

#3panme ouumanbhoe Mepenevarka BocnpelyeHa

*
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rOCT 26239.5—84 Crp. 2

1. OBLLMHE TPEBOBAHUA

1. O6wne TpeGoBaHHs K MeTolly aHanusa — no ['OCT
26239.0—84.

2. ANNAPATYPA, MATEPHUANL! U PEAKTUBLI

$lAepHBI peaKTOp ¢ NOTOKOM TeJIOBBIX HeHTpoHoB (1—3)-1013
Hefirp./(c-cm?).

['aMMa-cneKTpoMeTp, COCTOSIHIUE H3 MHOrOKAHAJbHOTO aHAaJH3aTo-
pa (4HCI0 KaHaJa0B aHanuzaTtopa He menee 1000), 61oka ycuaenust cur-
HAJ0B. NOJYIPOBOAHIIKOBOIO I'e€pMaHHEBOrO HJIH TePMaHHH-JTHTHEBOTO
JetekTopa ¢ ¢oT03¢HeKTHBHOCThIO PErHCTPaUUH TaMMa-KBaHTOB JTHHHH
BTCs ne meree 0,7% (B yroua 4m). Paspelienue cnekrpomerpa He Gosee
5 k3B no aumuun ¥7Cs. Otnomenue nuk/komnrtod mias ©Co He wMe-
Hee 12:1.

boke zamutHbli Tuna 1511—1HJK,

KonreliHep ¢BilHHOBHI TpaHcmopTHeH Mapku KJI-7,0 ¢ TosauiuHo#i
cTeHoK 70 MM.

Konrefiuep cBilHUoBBIH HacTobHBH Mapku KT-10 ¢ Tonmuuoi cre-
HOK 10 mwM.

CpeactBa HHAMBIAYAJbHOH 3aUIMTBl OT H3JAYYEHHS H 3arPsi3HEHHSA
PaAHOaKTHBHBIMH BellleCTBAMH, COTJVIACHO OCHOBHbIM CaHHTapHBIM NIpa-
sustam OCIT 72/80.

[lena.ibl ajlOMHUHHEBBIE, HBTOTOBJEHHbBIE U3 ANIOMHHHSA Mapku 995-A.

Paanomerp «THces.

Habop 06pasuoBbix cTaHAapTHHX raMma-usayuareneir (OCIH).

P IbTpE 06€3307€HHBIE KCUHSAS JIEHTAY,

AdloMuHHeBass ¢ogabra Mapku 995-A toamuuoii 0,05—0,1 MM.

Koa6wut mepuble BMecTiMoctbio 50, 100, 1000 cm3.

Huaunapsl MepHbie BMeCcTHMOCTBIO 10 u 25 cm?.

Mukponunerku Ha 0,1 c¢cm® (nmepBoro KJjaacca).

CrakaHpl (TOPONIACTOBLHIE BMECTHMOCTBIO 150 cM3.

CrakaHBl CTeKJ/sIHHbIe XHMHYECKIe BMECTHMOCThI0 100 cm3,

Hikad cylnapHbli ¢ Temmepatypoi xo 150 °C.

[Teus mydennuast Tuna MIT-2YM.

Asor xkugkuii mo TOCT 9293—74.

CTynKa H MeCcTHK H3 araTa WJH SIIMBL.

[lnTRa 3jeKkTpHYecKas.

Bechl anaautHueckue.

Bechl Mukpoananuruueckue tuna BJIM-1 r.

Jlamna ungpakpacunoro usinyyenuss tHna HMK3-220-—-500.

Aueron no T'OCT 2603—79.

Boaa mucruanupopaunas no F'OCT 6709—72.

Kucaora confnan ocoboit unctors no F'OCT 14261—77.
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Crp. 3 FOCT 26239.5—84

Kucsiora azoTHas oco6oft uncrors no FOCT 11125—78.

Kucnora dropucropopopoasas no TOCT 10484—78.

Kuciora cepuas ocoboii uncrotet no I'OCT 14262—78.

Hartpus ruapookuce no FOCT 4328—77.

Harpuii ceprokucasiii mipo no FOCT 18344—78.

Anmonnit sunHoKucabii no FOCT 4951—79.

Conupt 3THJOBH PeKTHOHKOBAHHBIA TEXHHUECKHH 1O rocr
18300—72.

Avmonuii moandaenorokucaslii mo 'OCT 3766—78, x.4.

Taaaufi metadaunueckusi no FOCT 12797 —77.

FKeaeso kapGoHuabhoe paanorexsnueckoe no I'OCT  13610—79,.
mapku IIC.

Esponus okuce yucrorofi 99,9 %.

3oqoto no I'OCT 6835—80.

Huauit metaaanueckuii no FOCT 10297—75.

Kaaufi gpyxpomosokucabiit mo FOCT 4220—75, X. 4., BEICYLIEHHBII.
10 noctosinHoit maces npu 140 °C.

Ko6aabt Metaaaunueckuil no TOCT 123—78, mapku K-1.

Kpemuuii noaynpoBoAHHKoBbii, Mapku KII-1—6.

Jlantana okich gicToroit 99,9 %.

Jlotenusi okuch unctotoi 99,9 %.

Meap MeTadanyeckast nopomkoo6pasnast no FOCT 859—78, map--
K M3.

MBILSK MeTa auueckHi gnctoroi 99,9 %.

Hatpuit BoabdpamoBoxucasiil 2-poanstii no TOCT 18289—78, x.u.

Harpuit xaopuctsiit 1o FTOCT 4233—77, x.4., BBICYIIEHHBIH 10 MO-
CTOSIHHO/ MaccHI.

Hukeans oxuch yepnas no I'OCT 4331—78, u.

Cepedpo asorHokucqoe 1o 'OCT 1277—75, X.4., BBICYLIEHHOE 10 110~
cTOstHHOH Macchl npu 140 °C.

Crangusi okucb ydctoToit 99,9 %.

Cypbma meraasinueckas no FOCT 1089—82, mapxu Cy-0000.

Tanrtajna nstHokuch uucroTolt 99,9 Y.

Unuk Mertaaanueckuit no FTOCT 3640—79.

CraHgapTHBIH pacTBop HaTpus, comepxaumi 0,01 Mr/cm® HaTpHuA:
0,0254 r XJOPHCTOrO HATPHS, BHICYLIEHHOTO A0 MOCTOSIHHOH MaccChl, f0-
MeLlaioT B MepHYI K016y BMecTHMOCThIO 1000 eM® M pacTBOPAIOT B AHC-:
THAJHPOBAHHONA BOJeE, A0BOASAT A0 METKH, ePeMelInBaloT.

CraujapTHHi pactsop cepebpa, coiepxamuii 0,02 Mr/cm® cepeG--
pa: 0,0315 r a30THOKHCJIOTO cepebpa NMOMeLIAT B MEPHYI KOJIOy BMe-
crumocTbio 1000 cM? B pacTBOPSIOT AUCTHAIMPOBAHHON BOAOH, NOBOAAT
O METKI, liepeMeLIHBaIOT.

CranaapTHeIl ~ pacTBOp  MoauGjeHa M XpoMa, COAepIKalLHiD
0,1 mr/cm? mosnn6aena u 0,10 mr/em3 xpoma: 0,0184 r MOIHOAEHOBOKHKC-
Jgoro amMoHus 1 0,0283 r AByXpOMOBOKHUCJIOTO KaJiis NOMeIlanT B MEpP—

66



rocT 26239.5—84 Crp. 4

mylo Koaly BMmecTHMOcTbio 100 cM®, pacTBOPAIT B AHCTH.IJIHPOBAH-
HOIl Boje, ZOBOAST A0 MeTKH, [epeMelIMBaloT.

OcHOBHOH pacTBOpP MeAHM M LHMHKaA. codepzautuii 0,1 mr/cm® medn u
«,5 mr/em® uunka: 0,1000 r meau u 0,5000 r nMHKa MOMEIIAIOT B XUMH-
yeckuil ctakaH BMecTHMOCThi0 100 cM® ¥ DacCTBOPSIIOT NPH HAarpeBaHHH
B 50 cm3 cMecH coJsiHOH u a30oTHOH KucaoT (1:5), mocsie pacTBOPeHHSA
MeAH H UMHKA PacTBOP OXJAaXKJAIOT U NMePeHOCAT B MEPHYIO KOJGy BMe-
<tumocThio 1000 cM?, 1OBOAST AUCTUIJIMPOBAHHON BOMAOH 10 METKH, Ie-
pememnBaroT. OT OCHOBHOTO pacTBopa oT6upaior 10 cM® u mepeHocAT
B MepHYW Ko0JOy BMecTHMOCTbI0 100 c¢M3, 10BOAAT AHCTH/IJIHPOBAHHOH
BOJAOH [0 MeTKH, [epeMeliuBaioT. ITOT pacTBOP, COAepKaLLUi
0,01 mMr/cm?® meau u 0,05 Mr/em® nuMHKA, HCIONB3YIOT B KayecTBe CTaH-
JapTHOTO pacTBOpA.

Crapaaprthelii pacTBop Bosbppama, coaepxamuii 0,005 mr/fcm?
Bosbdpama: 0,00897 r BOALGPAMOBOKHC/IOLO HATPUA PACTBOPSAIOT B
JHCTH/UIHPOBAHHOMN BoJle B MepHOH KoJa6e BMecTHMocTbio 1000 cum®, 10-
BOJST JHCTH/LIKPOBAHHON BOJAOH 10 METKH, lepeMellHBaiorT.

OcHoBHOIl pacTBOp TaHTana, cojepxamuii 0,5 mr/cm® TaHTaJja:
90,0610 T ISATHOKKMCH TaHTaJa CIIABJASIOT B My(heJbHOH neyu ¢ 2 r nupo-
«cepHokrcaoro Hatpus npu 900 °C o mosyyeHHss NPO3PAvHOTO MHJaBa.
IlnaB pacTteopsitor npu kunsiuenus 8 40 cm® 10 % -Horo pacTBOpa BHHHO-
KHCJAOTO aMMOHHKSI, paCTBOP OXJaXKAAT, MePeHOCAT B MepPHYW KO0y
‘eMecTHMOCThI0 100 ¢M®, IOBOAAT AMCTHAANPOBAHHO{ BOAOH A0 METKH,
HlepeMelIuBaloT.

CrauaapTHBI PACTBOp TaHTA/la TOTOBAT B JeHb YNOTpeOJeHHS.
‘OT OCHOBHOTO pactBopa OTOHPAIOT 2 cM3, IMepeHOCAT B MEPHYIO KOJOY
smecTuMocThio 100 cM3 1 JoBoAAT 10 MeTKH 8 Y -HBIM PacTBOPOM BHH-
HOKMCJOrO aMMOHHS, NepeMellHBaiOT. B CTaHAapTHOM pacTBope TaH-
raqa cogepxurcst 0,01 mr/cM® ranrana.

CrasaapTHHI pacTBOp KeJjesa, cojepxalui 10 mMr/cm® xenesa:
1,000 r Xesqe3a nmoMelllaloT B XHMHYeCKHH CT4KaH BMECTHMOCTBIO
100 cm3, nobapasior 30 cM® KOHUEHTPHPOBAHHOH COJSHOH KHCJIOTHI H
1,5 ¢M3 a30THOH KHCJAOTH KW HArpeBaloT 0 MOJHOrO PACTBOPEHHS HaBec-
KH, T0CJe OXJazKJAcHHS PACTBOD NEPEHOCAT B MEPHYIO KO0y BMECTHMO-
;eTpio 100 cM3, 1OBOJAT OTHCTHJANHPOBAHHON BOJAOH A0 METKH, MepeMeLIH-
.BAIOT.

CranfapTHbii pacTBOp K0OGa/IbTa, cofepxKamuit 0,02 mMr/cm® kobab-
Tta: 0,0200 r xo6aabTa MOMelllaloT B XHMHUYECKHIH CTAKaH BMECTHMOCTbLIO
‘50 cM® B pacTBOPAIOT B MHHUMAJBHOM 00bEMe a30THOH KUC/IOTH, pact-
BOp NePeHOCSIT B MepHyI0 Koaby BMecTumoctsio 1000 em®, noBoant anue-
THJJHPOBaHHOH BOJOH A0 METKH, mepeMellinBaloT.

CTaHaapTHBIA pacTBOp MHIIIbAKA, cofepxkawmuil 0,01 mr/cm® Mblib-
gka: 0,0100 r MBIUIbSKA NOMEN[AOT B XMMHYECKHI CTaKaH BMECTHMO-
¢Tbio 50 cM3® M PacTBOPSIIOT IPHU HATPEBaHHH B 5 cM® CEPHOM KilC/IOTH,
nocjie PACTBOPEHHS MEIIbSKA PAacTBOD YHNApUBAOT [pIiMenHo 10
1 cM8, OXJaXkAaloT W IIepeHocsIT B MEpPHYI0 KOJOY BMeCTHMOCThIO
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1000 cm3, LOBOAAT AHCTHJIJHPOBAHHON BOAOH 10 MeTKi, [epeMellu-
BAIOT.

OCHOBHOIl PacTBOp €BPONHUs, JIOTelHs I JaHTaHa, COLeprKallii
0,01 mr/cM? eBponusi, 0,01 mr/cm3 motenns u 0,05 mr/cm® nantana:
0,0116 r okucu epponus, 0,0114 r okucu morenus 1 0,0596 r oknen aan-
TaHa NMOMEINAlOT B XUMHYeCcKHil crakan sMecTuMmocTbio 100 cm®, ao-
6aBasiior 20 cM® KOHLEHTPHPOBAHHON COJIAHON KHCIOTHI, pa3baBJeH-
HOfl JHCTHJJMPOBAHHON BOAOH B cooTHowernnu 1:1. pactBopsiioT npu
HAarpeBaHHH, OXJaXAal0T, NePeHOCAT B MEPHYI0 K010y BMECTHMOCTHIO
1000 cm®, MOBOAAT AUCTHJIHPOBAHHON BOJAOH 10 METKH, nepeMelli-
BaloT. OT OCHOBHOro pactBopa otéupaioT 2,0 cM® 11 mepeHocsAT B Mep-
Hylo Kosnby BmectuMocTbio 1000 ¢M3, J0BOAAT AHCTHAINPOBAHHOI BO-
JO# 10 MeTKH, MepeMeIlUBaloT.

Sror pacTBop, copepxauiuii 0,0002 mr/cm® eBpomus, 0,0002 mr/cm?
aiorenust 1 0,001 mMr/cm® JanTaHa, HCNOJB3YIOT B KavyecTBe CTaHAAPT-
HOro pacrteopa.

OcCHOBHOIT pacTBop CKaHAusl, cogepxauwui 0.1 MricM®  ckaHaus:
0,1500 r OKMCH CKaHAHS MOMEIIAIOT B XMMHUECKHII CTAKaH BMECTHMO-
erbio 100 cm3, pobasastor 25 ¢cM® KOHLEHTPHPOBAKHOI COASHOI KIIC/0-
ThI, pa36aBJeHHOH JUCTHJAJHPOBAHHON BOAOH B COOTHOLLEHNH 1:1, pact-
BOPAIOT NPH HArpeBaHMH, NOCJ]e OXJIaXKIeHHsl pPacTBOP TMepeHocaAT B
MepHYIO Koa16y BmecTnMocTbio 100 cM3, M0BOAST A0 METKH AMCTHJIH-
POBAHHOH BOMOWH, nepeMellNBaOT. IDTOT PacTBOP, COAEPKALLHF
0,001 mMr/cm® ckauads, HCHOJb3YIOT B Ka4eCTBe CTaHAAPTHOTO pacTsopa.

OcHOBHO}I pacTBop cypbMBI, cofepxamuii 0,01 Mr/em® cypbMmbi
0,0100 r cypbMBI pacTBOPsiiOT B 5 cM® napckoll Boaxu (1 uactb asoTHOM
KHCJAOTHI I 3 4ACTH COJASIHOM KHCAOTH ) MPH HArPEBaHIill, oc/e yaaleHns
OKHCJIOB a30Ta PAacTBOP NEPEHOCAT B MEPHYIO KOI6Yy BMECTHMOCTLIO
1000 ¢m®, pasbasasitor 6M pacTBOPOM COJSIHOMN KIICAOTHL 10 METKIi, Me-
pememnBaior. OT 0CHOBHOTO pactBopa oT6upaior 10 cM? U IepeHOCAT B
MepHYIo Koa6y BMecTiMocThio 100 cm3, goBoasT 10 veTkHn 6M pacreo-
POM COJISIHOi KHMCJOTBI, NMEPEMENIHBAIOT. DTOT PacTBOP, COAepPAK Al
0,001 Mr/cM? cypbMBbI, HCIIO/B3YIOT B KAUECTBE CT&aHAaPTHOrO pacTsopa.

OcHoBHOH pacTBOp 30s0Ta, cofepxamnit 0,01 wmr/eM® soaora:
0,0100 r 30j10Ta pacTBOPSIOT B 5 cM® HAPCKOH BOAKII TNPH HArpeBauii,
noc/e yaaJeHHst OKHCJOB a30Ta PacTBOP MePEHOCAT B MEPHYH KO0y
BMecTHMOCTBIO 1000 ¢M3, 1OBOAST AMCTHJJIHPOBAHHOI BOACH A0 METKH,
nepemenmnsator. OT OCHOBHOrO pacTBOpa oT6HPAIOT 2,0 ¢M? 1 MePeHOCAT
B MepHYyio KosnBy BMecTuMocTsio 100 cM?, 10BOASIT JHCTHJINPOBAHHO
BOAOH /0 METKH, I[epeMellHBaloT. TOT PacTBOp, COAeprKalluil
0,0002 Mmr/cm® 30/0Ta, HCMOJB3YIOT B KauyecTBE CTaHIapTHOro pact-
BOpa 30J10Ta.

CraHmapTHBIi pacTBOp HHKessi, codepxamuii 0.5 mr/cm® Hikceas:
0,0704 r OKHCH HHKeJsI IOMEILAIOT B XMMHUECKHi CTaKaH BMeCTHMO-
ctbio 50 cM3 U pactBopsiior B 10 cM® pa3babientoli a30THON KHCJIOTHI,
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PacTBOp MEPeHoCsAT B MepHyIo K00y BMecTHMOcTbio 100 cM®, nosoast
JHCTHAJTHPOBAHHON BOMOH 0 METKH, NepeMEIHUBAIOT.

Crangaprublii pactBop uHAHs, coiepxamuit 0,01 mr/cm® unpus:
0,0100 r HHANS NOMENIAOT B XHMHYECKHH CTaKaH BMECTHMOCTRIO 50 cM>
M paCTBOPAIOT NPH HArPEeBAHMH B MHHHMAJbHOM 00beMe 1apCKOH BOX-
kH (] 4acTb a30THOI KHCJIOTH H 3 YaCTH COJIAHOH KHCJOTHI), IIOC/IE OX-
JaxKACHHs pPAacTBOP [€PEHOCAT B MepHYI0 KO0y BMeCTHMOCTBIO
1000 cM?, A0BOAAT AHCTHJAJANPOBaHHOI BOJOH [0 METKH, [epeMerr: -
BaIoOT.

CraniapThbifi pacTBOp raanisi, copepxamuit 0,01 Mr/cm® rauu::
0,0100 r raaaus pacTBOPSAIOT B MHHHMAJbHOM OObeMe LAPCKOH BOAKH
(1 yacTh a30THON KHCJIOTHL H 3 Y4CTH COJISHON KHCJOTH ) B XHMHYECKOM
crakaHe BMecTHMOCTbIO 50 ¢cM® mpH HarpeBaHWH, TOCAe OXJaXAeHHS
pacTBOP MEPEHOCAT B MEPHYIO K06y BMecTHMOCTbIo 1000 cm3, nosoa:sT
00 METKH | % -HbIM pacTBOPOM COJSIHOH KHCJOTH, NePeMEIHBaloT,

3. NOArOTOBKA K AHANMU3Y

3.1.[ToaroroBka auHaJdu3HpyeMbBXx nNpo6 u o6pas-
OB CpPaBHEHHS K OOJydYeHUIO

Ilenan ans objayueHuss U aJlOMHHHEBYIO QOJbry AJst yIakoBKU 006-
pasuoB H 00pa3siloB CPABHEHHS NPOMBIBAIOT aIleTOHOM, 3aTeM CillIPTOM.

Ot xaxpao#l anaauzupyemoir npoGui orGupator aBa obpaszua TOA-
wHHoH oT 1,50 mo 2,5 MM, maccoli no 2—25 r, nomMeularT KaimAbH
ofpasell B aJIOMHHHEBLIT HAKCT, 1aKeT MaPKHPYIOT.

O6uiasa Macca aHaJau3upyeMblx 06pa3loB B MeHaJse He N0JIXKHA Mmpe-
Bbimath 30 .

Ot Kaxaoro ctasaapTHoro pacrsopa oréupaior no 0,1 cm® u Haxa-
NLIBAIOT HA OTAEJbHBIE NOJOCKH (H/ILTPOBAJIBHON 6YMaru «CHHsIS JeH-
Ta», paaMepom ! X3 cM, BHICYIIHBAIOT 1104 UndpakpacHoil JaMnoii, ~a-
TeM [10JIOCKY CKJAaAbIBAIOT B TPH ¢J104 10 pasmepa 1 X1 cMm u 3aBopayn-
BalOT B aJIOMHHHEBYIO (oJbTy, MAapKUPYIOT. B KoHTeliHep ass obayue-
HHSl IOMeLlaioT OJHOBpeMeHHO ¢ ofpasuamu no asa obpasua cpaBHe-
HHSI Ha KaXXAblll onpejenasieMbll sseMedT. B kaxgom o6pasue cpasHe-
HHA coiepxkuTcs: Boabdpama 0,0005 mr, raauus 0,001 Mr, eBponus
0,00002 wmr, xeqaesa 1,0 mr, zoaora 0,00002 mr, upaus 0,001 Mr, ko-
6aanta 0,002 Mr, mantana 0,0001 mr, moremus 0,00002 mr., wMeau
0,001 mr, monubgena 0,01 mr, mblubsika 0,001 mr, narpus 0,005 mr,
Hukeds 0,5 mr, ckamgua 0,0001 Mr, cepeGpa 0,002 Mr, cypbMbI
0,0001 mr, ranranaa 0,001 mr, xpoma 0,01 mr, uuHka 0,005 mr.

B kaxxapli nenasa mast o6aydeHHsl NOMCULAIOT OJHY MOJOCKY BHABT-
poBaJbHOIT 6yMari, NOArOTOBJIEHHYIO U YIAKOBAHHYIO KaK ONHCAHO BbI-
e, Ho 603 HAKAGNAHHBIX HAa Hee CTAHAAPTHBIX PACTBOPOB.

[enas ¢ anannuszupyembiMu o6pasilaMu u 06pasnamii cpaBHEHHst ¢O-
Jy4aloT B AilepHoM peakrtope B TeueHue 200 u. O6ayucHiible o6pa3zubl
1lepeBO34T B J1a60OpPaTOPHIO B CBUHUOBOM KoHTefinepe K/I-7.0.
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4. NPOBEAEHME AHASIU3ZA

4.1. O6paborTka aHaJn3upyeMhbx oOpasuoB H 06-
pa3lnoB cpaBHeHHS HocJe 0oO6ayueHHS

IlenaJdi ¢ o6iyyeHHBIMH aHaJH3HPpyeMHMH o6pasuaMyu 0 o6pasuamu
CPaBHEHHS TIOMEIalT B 3allMTHBIH Gokc Tuma 1B11—IHJ)K. Uepes
20—25 4 nocde 06Jy4YeHHs aHAJH3UPyeMble 00pas3usl 0cBOGOKAAT OT
aJlOMHHHEBBIX AKETOB H NOMEIIAIOT BO (PTOPOIJIACTOBHE CTAKAHBI U
TPHKAH [HPOTPABAUBAIOT B CBEXCNPHTOTOBJNEHHOH CMeCH a30THOH H
¢dropucroBofopoanoil kucaor (5:1). Bpems xaxporo TpasieHus 20—
40 ¢ 6e3 narpeBanus. [locae KucaoTHOrO TpaBiaeHHs ofpasel oGpaba-
thiBaoT 10 %-HbiM pacTBopoM wiedoun B TeueHHe 40—80 c. [locae
KaXJoro TpasjieHusi 06pasib HPOMBIBAIOT BOAOH, a4 MO OKOHYAHHM IIle-
JIOYHOIO TPaBJIeHHs BHICYLIMBAIOT NOA HHGPaKPAacHO JaMMNoH, B3BelLil-
BAIOT Ha aHAJHTHYECKHX BECaX, YIaKOBLIBAIOT B aJIOMHHHEBYIO QOJBTY,
MapKHpPYIOT.

OO0pasupl CpaBHEHHS H NOJOCKY (HJAbTPOBANbHONH Oymaru Ges Ha-
KalaHHBIX HA Hee CTAHZAPTHBHIX PACTBOPOB H3BJCKAIOT H3 aJIOMHHIe-
BbIX MAKETOB W MOMEWAIOT B HeOOJyueHHbIE aJIOMHHHEBBIE [MAKETHI.

AHaJszupyeMble o6pasupl H 06pa3libl CPABHEHHA NOMELLAlT B pas-
HBle 3amdTHHE KOHTeliHeph Tuna KT.

42 [ToproToBkKa raMmMma-cieKTpoMeTrpa K H3Me-
peHHI AaKTHBHOCTH H M3MepeHHe AKTHBHOCTH
aHaJdu3HpyeMbx o6pas3uos uH o06pas3UOB cpaBHe-
HUS

MsMepenuio aKTUBHOCTH aHaJH3HPyeMBIX 00pasuoB H 006pasunos
CPaBHEHHS NpeRlIeCTBYeT KaJHOPOBKA CIEKTPOMeTPa 10 3HepTHH C 110-
mompiy Habopa OCI'U. Ilpu xanubpoBke mOAOHPAIOT Takoe VCH/e-
HUE CUTHAJIOB, IPH KOTOpoM Ha | KaHaJ aHaausaropa IMpHXO0IA.IOCh
1,0—1,5 k3B.

[lepen uaMepenneM aKTHBHOCTH 06Gpa3loB H3MEPHIOT B Tedenue 30—
40 MuH ypoBeHb ecTecTBeHHOro ¢ona gerektopa. Ecam B cmekrpe npu-
CYTCTBYIOT raMMa-JIHHHH DaIMOHYKJIHA0B, KOTOPbIEe MOTYT ObIThH HAEHTH-
(hUEHPOBAHBl KAaK HCKYCCTBEHHO paJAHOaKTHBHLIE BELIECTBA, IPHHHMAIOT
Mephl K yMEHbUIEHHIO (JOHA A0 YPOBHS €CTECTBEHHOTO (POHA AeTeKTopa,
06YCJIOBJIEHHOTO €CTeCTBEHHO-PAJAHOAKTHBHBIMU 3JIeMEHTAMH, HaxXoAs-
ILIMMHCST B MaTepHaslax, OKPYXKaIMUX JAeTeKTOp (CTeHHl, 3alluTa
HT.IL).

[Ipu HaMepeHHH aKTHBHOCTH 06pasuoB H 00pas3lOB cpaBHEHHA 3ar-
PY3Ka CIeKTpoMeTpa He AOJAKHA NPUBOAUTb K HCKAXKEHHIO POPMbl aM-
IUIHTYHOTO pacnpenesenus Gosaee uem Ha 10 %.

Ecnu HeoO6X0JUMO CHU3UTL 3aTPY3Ky CIEKTPOMeTpa OT TOPMO3HOrO
H3AYUYEeHHs, BEI3BAHHOTO PAAHOHYKJIHJaMH, 00pa3ylOUIHMHCS H3 KpeM-
HHSL U OT HU3KOHEPreTHUEeCKHX raMMa-KBAHTOB PAJHOHYKJ/HA0B IIpHMeC-
HEIX  3J€MEHTOB, NPUMEHAIOT (QHABTD H3JAYYEeHHST — CJIOH aAJIOMIHHSA
3 MM H cJo# kesne3a TOJNUHUHON 3—4 MM.
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Eciin Heo6XOMIMO CHIBHTD 3arpy3Ky CIEKTPOMeTpa TOJBKO OT HII3-
KO-9HEPreTHUECKOTO M3JIyYeHHsi PaAHOHYKJHI0B IPHMECHHEIX 3JE€MEHTOB,
NPHMEHSIOT QUIbTP H3AYUeHHS — CJIOH aNIOMHHHS 2 MM M CJIOH CBHHIA
2—3 mMm.

AKTHBHOCTb aHAJIH3HPyeMBIX 06Pa3LOB H 06PA3lOB CPABHEHHS H3-
Mep#AT B OAHHAKOBBIX TeOMETPHUYECKHX YCJIOBHAX.

B KayecTBe aHAMHTHYECKHX HCMOJB3YIOT rAMMA-JIHHHK PaAHOHYKJIH-
I0B, KOTOpbie NPHBeAeHH B Tabu. 1.

Ta6auma 1

Onpeneasemslii 3.1emerT ITepyoa noxypacnaga pa- JHeprus anajaHTHYeCKOH
(panuoByxana) Auonyraunpa raMMa-nHuE, k3B
Boabppam (15W) 239 u 686
TFanauii (72 Ga) 14,1 u 834
Espomait (%2™Ey) 9,3 4 841
XKeaese (* Fe) 44,6 ans 1099
3oaoto (1% Ay) 2,7 nus 412
Wnpuit (114" 1n) 49,5 nus 192
Ko6aner (50 Co) 5,26 roga 1332
Jlanran (140 La) 40,2 y 1596
Jliorenuii (V77 Lu) 6,7 aus 208
Mens (P* Cu) 12,8 u 511
Momu6aen (* Mo) . 66,0 u 140
Mpinesak (76 Asg) 26,3 u 559
Hatpuit (2 Na) 15,0 4 1368
Huxkeas (%8 Co) 71,3 aus 811
Cepetpo (11974g) 253 aus 657
Ckanauit (* Sc) 84,0 nus 889
CypbMa (!2? Sh) 2,71 ans 564
Tanraa ('8 Ta) 115 gueit 1189
Xpom (5! Cr) 27,7 AHa 320
Hunk (97™7n) 14,0 u 439

* IlepeponHoil MHOXKHTeNb 1 K9B=1,602-10-2 spr.

Bpems nsMepeHnHsl aKTHBHOCTH aHAJH3HPYEMBIX 06PA3I0OB 3aBHCHT
OT COJEepKaHUs ONpeAesieMHX JEMEHTOB M cocTaBiasger 10—60 MuH.
Bpewmsi nsMepenns aKTHBHOCTH 06PasIloB CPaBHEHHsI H NOJOCKH QUIBLT-
poBa/ipHOI OGyMaru, Ha KOTOPYIO He HaKanaH CTaHAAPTHHH pacTBop, Co-
cTaBasger |—3 MuH. BpeMs BHAepkKKH 06pa3sioB 3aBHCHUT OT Macco-
BOH JIOJIH M COOTHOUICHHS] NPHMECHLIX 3JIEMEHTOB B aHAJH3HPYEMHX
npo6ax. [lyisi npo6, B KOTOPHIX MaccoBast J0JIsl BHICOKOAKTHBHPYIOMIMX-
€ NPHMECHBIX 3J€MEHTOB (HATPHH, CKaHAHS, K06aJbTa, MeIH, rajiusd,
MblUIbsIKa, 6pOMa, CYypbMbl, PelKO3eMeJbHBIX 3/JeMEHTOB, radHHs, TaH~
Tasa, BoJb{pama, peHus, HPHAUS H 30J0Ta) He Gosnee (1—3).10-5 %,
BO/IbGpaM, rajiuii, eBpoNHH, JaHTaH, MeAb, MHIIbSK, HATPHH H IIHHK
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onpeaessioT NpH BpeMeHH BblAepKKH, paBHOM 20—30 u, a ocraJjibHble
3JEMEHThl — MPH BpeMeHH BbiAepKKH 60-—100 4. Ecau maccoBas noas
IICPEUYHCJIEHHDIX BhIlIe BBICOKOAKTHBHPYIOUIUXCH 3JEMCHTOB MeHblle
{(1—3)-10-7 Y%, momyckaeTrcss OJHOBPEMEHHOe OHpeJesieHHe BCex 3Jie-
MEHTOB IocJie BblAep:KKY B TegeHHe 20—30 1.

Crnektpbl 06pa3uoB pacliu@POBLHIBAIOT NO 3IHEPTHAM HanboJee HH-
TEHCHBHBIX raMMa-JHHHH PaJHOHYKJHAOB OINpeAeaeMbiX 3J1CMEHTOB C
HCI01b30BAHIIEM KAJHOPOBKH CIIEKTPOMETPA MO SHEPriH 1 N0 MOA0XKe-
HHIO aHajJuTHYeCKHX raMMa-JHHU{ B CIEKTpaxX o06pasloB CPABHEHHs.

5. OBPABOTKA PE3YJIbTATOB

5.1. MaccoBbie goqu OnpeaensieMblx aJeMeHTOB (X) B mpoueHTax
BHIUHCJSAOT 110 (opMmyJie

X— 200-mge-Ny- Ky
i om [ Noc, , 0093 AT Noc. e-u.m-nl‘rJ ’
H f t0C1 t()c:
Tae Ny —uncino WMIOYJAbCOB B aHAJUTHYECKOM THKe paJHOHYKJIH-

Ja OIpefessieMOro aJeMeHTa B CIEKTpe aHaJHM3HpYeMo-
ro obpasua, HMI,;
Noe, , Noe, -~ UHCAO HMIYJIbCOB B aHAJHTHUCCKOM UHKe B ClleKTpe 00-
pasuoB cpaBHeHUs | M 2 COOTBETCTBEHHO, HMIL;
ty, tor, toc,— - BpEMS H3MEpPEHHsI ClIeKTpa aHa u3Hpvemoro obpasua u
06pa3uoB cpaBHEHHSl | H 2 COOTBETCTBCHHO, MUH;

my — Macca aHaJuszupyemoro obpasna, MrT;
Moc — COMEPIKAHUE ONPEAeNsieMOTo 3JeMeHTa B 00pasL¢ Cpas-
HEeHHUS, MT;

K, —- nonpaBouHblii Ko3(pGhHLHEHT, 06yCJAOBJACHHBIH pasIHuH-
€M B reoOMeTpPHUYeCKHX pasMepax aHaJH3HpyeMoro 06-
pasua u o6pa3iloB CPaBHEHHs; HAXOAUTCA 3IKCIEepHMeH-
TaJbHO LJst Kaxpaoro aerektopa (K, >1);
7 — nepHog noaypacnaja pajiHOHYKJHAA;
Aty, Aty — NpPOMEXKYTOK MeX1y BpeMeHeM H3MepeHHs crnekTpa 00-
pasua cpaBHeHus | u o6pasua cpaBHeHHs 2 ¥ cepel-
HONl BpeMeHH H3MepeHHs CeKTpa aHaJH3HpyeMoro o6-
pasua.
[TonpaBky Ha pacnaj pagHOHYK/JAUAOB MOTYT He YYHTBIBATbHCS MpH

At
7= <001, rie Af ectb Afr uau Ats, T. e. KaK MpaBWIo NpPH pacdeTe

MaccoBofl A0JH CKaHausd, XpoMa, KoGajbTa, Kesesa, cepebpa, JioTe-
i, THAKS, TaHTajda H cypbMB. B atom ciyudae
e-0.93-8L T ~ 0093 AT ~ 1

MosipaBounstii Kospuinent K., YUATHBAOMHEHE pasHyto GopMmy
aHaau3upyeMblx 06pa3iuoB U 06pa3lOB CPaBHEHHS, ONpeAediCT FKcHe-
pumenTadbiio. O6JyyaOT HaBeCKy KpeMHHs1 (KBapua) no macce i ¢op-
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Me, GJMSKYI0 K aHalu3upyeMHIM o0pasuaM. 3Ta HaBecKa AOJXKHA CO-
JlepKaTh MPHMECH JIEMEHTOB, H3 KOTOPBIX 06pa3ylaTesl paAHOHYKIHAB
¢ 3HeprusMH ramMma-iusui B obmactu 0,1—0,2 MaB, 0,4—0,5 M3sB u
1—1,3 M3B. Takumn sfgeMeHTaMH MOryT OBITH, HanpuMep, BoJdbdpam
H TtaHTaJ, radHuil 1 kobaapT u Ap. HasBanHbe 3/1eMeHTHl MOTYT OHITH
BBelleHH B KauecTBe J00aBok (MaccoBas poas 10-5—10-7 %) B kpem-
HU# MK K3apll, pacTepThifi A0 NOPOWKOOOPA3HOrO COCTOSIHUS B araTo-
BOH CTYyIKe MOJ CJ0eM CIIMPTA, HIH MOXKeT GLITh HCHOJNb30BAH KPEMHUH,
JIErHPOBAHHBI 3THMH 3jeMeHTaMu. [locie 06/yueHust H3MEPAIOT YAeb-
HYI0O HHTEHCHBHOCTb COOTBETCTBYIOIUHX raMMa-JHHHIH (HMI/MHH-MT )} 2J19
Bcell HaBecku K, M yacTu HaBeckd (pasMmep 1X1 cm, macca 100—
200 mr) K,. Ornowenne K., /K, Iaer sHayeHHe mONPaBOYHOIO KO3(-
tuunenta K, jgJs 3HEPrHH COOTBETCTBYIOULEl raMMa-JHHHH. 3HAUCHHST
Kr, [K:, 1Jist IPOMEXYTOUHBIX 3HAYEHHI aHAJHTHIECKHX raMma-JTHHUIT
HaXOAST METOAOM JIHHENHOH HHTEPIOJSINH.

Ilpu onpeneneHud Medd 1O JHHHHM AHHHTHJISIHOHHOTO H3JYYeHHS
64Cu(Ey =511 k2B ) Heo6XOAUMO YYHTHIBATH BO3MOXKHOCTB BKJIaAa
raMma-iaunuu ¥TW(E, =511,6 x3B) ¥ nunuil aHHUTWIISIHOHHOTO U3~
Jy4eHHs OT paAHoHYKIuI0B 2*Na, 2Ga n %5Zn. C 3Toll uesabio H3Me-
PAKT AKTHBHOCTH aHAJH3HpyeMoro obpasina H yCTAHaB/JAHBAIOT HaJH-
yye B CHEKTPe PAAUOHYKJIMLOB BOAb(pama, rajsjusi, HATPUS ¥ LUHKA.
Ecnu kakoii-sin60 n3 MepeyrcIeHHBIX 3J€MEHTOB IPHCYTCTBYeT B aHa-
JIH3HpyeMoM 006pasile, TO B 06pa3iax CpaBHEHHS TaHHBIX 2J1E€MEHTOB H3-
MEPHAIOT HE TOJIBKO HHTEHCHBHOCTH QHAJMTHUECKHX raMMa-jJHHHE, HO 1
HHTEHCHBHOCTH JINHUH ¢ sHepruedi 511 k2B, a nis Boabdpama 511,6 k3B.

[Tpu BBrynCA€HHH MACCOBOI A0JH MEAUW B aHAJU3HPyeMOM Ofpasue
KPeMHHS UYHCJO HMOYAbLeoB B ataautHueckom  nrke % Cu(Nuew )
OHpenesaoT no GopMyae

n (N’\.”:‘
Nien=Ns X[ ==,

=1

i

rie Ny— 4ucA0 HUMIYJABCOB B TraMMa-JHHHM C 3Heprued 511 wu
511,6 k3B, ob6ycnopienHbx H3ayueHHeM %Cu 1 uaiayuenmnem
PAZHOHYKJINIOB 3J€MEHTOB-TIOMEX, HMIT;

Na — 4yucyio HMIIYJIBCOB B AHAJHUTHYECKOH raMMa-JI¥MHHY PalUOHYK-
JIHAa 3JeMCHTa-NIOMEXH B CIIeKTpe aHaJUu3HupyeMoro obHpas-
na, umn (poaa 24Na — 1368 3B, 65Zn — 1115 k3B, ?Ga —-
834 k3B, 187W — 686 xaB);

ng — CKOPOCTh CcueTa HMIYJbCOB B raMMma-JduHud 511 kaB (and
Boabdpama 5116 x3B) B cmekrpe ofpasma cpaBuenns
HMII/MHH;

11 — CKOPOCTb HMHAYJLCOB B aHAJHTHUECKOH raMMa-JIHHHH palio-
HYKJHZA 2JeMeHTa-TOMeXH B CIeKTpe ofpaslia CpaBHEeHHS,
UMII/MHH;

M -— 4HCJAO0 PaAHOHYKJIHAOB-NOMEX, IIPHHATEIX B PACCMOTPEHHeE.
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ITpu onpeneseHHH MHAMA 1O ramma-auHuE '4™In E; =192 k3B
BKJaja ramma-JuHud ¥Fe yuuTHIBAIOT aHAJIOTHYHO ONHCAHHOMY BhiIIe
JAJIT MEJH.

IlpucyrcTBue onpefensieMbix 3JIeMEHTOB (dYallle BCETO HATPHS, MeIH
H CKaHI¥us) B MOJOCKaxX (GHJAbTPOBANBHON 6yMard, Ha KOTOPYIO HakKa-
OBBAIOT CTAHAAPTHHEE PACTBOPH, VUHTHIBAIOT MO GOPMYJIe

oc__

Roc :to—c—noc+fp — Ny,

N o
TAE Iy -_-t_.‘.’E_ - CKOPOCTb cYeTa MMIYJbCOB aHAJUTHUECKOU raMma-Jan-
oc

HHH PaAHOHYKJHAA ONpeneJsieMoro 3JjieMeHTa, o6yc-
JIOBJIEHHASI COAEp:KAaHHUEM STOTO 3JIeMEHTa, HaKamaH-
HEIM M3 06pasila CpaBHEHHS, UMI/MHH;

Noctd —-— CKOPOCTb cueTa HMIIYJbCOB aHaJUTHUECKOH ramma-
JUHHH PAJHOHYKJHUAA ONpeAessseMOro 3JIeMeHTa, Ilo-
JyuyeHHas TpH H3MepeHHH o6pa3na CpaBHEHHs,
HMII/MHH;

ng— CKOPOCTh CHEeTa HMIYJbLCOB raMMa-JIHHHH paJHOHYK-

JHIA ONMPeNeNsIeMOro 3JeMeHTa, 06yCAOBJCHHAA NPH-
CYTCTBHEM 3TOTO 3JeMeHTa B (QHJIbTPOBAJbHOH 6yMma-
re, HMII/MHH.

s kaxaof onpefenasieMoi NPHMECH 3a pe3yJabTaT aHaju3a NPHHH-
MaloT cpejgHee apH(MeTHUECKOe ABYX Pe3yJbTaTOB IapajlIeJNbHBIX OIl-
pelle/ieHuii, NpOBeACHHBIX KaX/10€ U3 OTAEJNbHON HABECKM Kak B 0. 3.1;
4.1;42ub5.1.

5.2. PasHocTh 6oJblliero ¥ MeHbUIEro M3 JABYX Pe3YJbTAaTOB Iapal-
JIebHBIX ONpelesIeHHH He AOJIKHA IPEeBBIIATh BEJHUHH aOCOMIOTHBIX
JONYyCKaeMbiX PacXoXkJeHul AJs JOBepUTeNbHOH BeposaTHocTH P=0,90,
YKa3aHHBIX B Taba. 2.

5.3. Hsist IpOBEPKH NPABHJILHOCTH PE3VJbTATOB aHaJln3a FOTOBSAT HC-
KyccrBeHHble cMecH (Ne 1—4) Ha OCHOBe MOJYNPOBOJHHKOBOIO KpeM-
HMSI, PACTePTOrO B araTOBOH CTYNKe JO NOPOIIKOOOPA3HOTO COCTOSIHHUS,
B KOTOPBI BBOJSIT OTpefiessieMble 3JeMeHTH BBeJeHHeM H3 paHee NpUro-
TOBJEHHLIX CTaHAApTHHIX pacTBopoB (pasa. 2). IlopomikooGpasubii
KPEMHHH NpelBapUTEJ]bHO [IPOBEPAIOT HEHTPOHHO-AKTHBALUMOHHBIM Me-
TONOM Ha cOJepXaHHe BCEX ONpejelsieMBIX aJeMeHToB. Maccosas no-
Jsl OompelesisieMbIX 3JeMEeHTOB B NOPOLIKOOOPa3HOM KPEMHHH NOJIXKHA
65ITh He 6oaee 20 9% oT coaepKaHHS 3JEMEHTOB, BBOLHMBIX B BHAE HO-
6aBOK H3 pacTBOPOB.

MaccoBas J0Js KaxXA0H W3 BBOAHMHX H00aBOK JOJIXKHA OHTL He
MeHee YTPOEHHOH BeJIMYHHH HUXHEH rpaHHIb ONpeneisieMblX colepiKa-
HHUP 3J€MEHTOB 10 MEeTOJAHKe H He 0OJblle BepXHed IDaHHIB Onpeje-
JSIeMBIX COAepXKaHUH 3JIeMEHTOB. :
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Tabnwua 2
Maccosas go- | AGcomioTHOe Maccosas go-| AGcoaioTHoe
Omnpepense- A onpegeasi- | Aomyckxaemoe Onpenense- Jas onpedeas- | AOnyckaemoe
MBI 3JEeMEHT €MOro sjJieMen- pacxomneﬂﬂe. MBbl#f 9JEeMEeHT eMOr0o 3JeMeH- paCXO)I(AeHne.'
T8, % % Ta, % %
Keaeso 103 10—s || Cranau#
Huxes 1.0-10 0.23-10 Cepebpo 1,0-10~¢ 0,23.10+¢
Cypbma )
TauTan
XKeezo
Huauit
Jhorennit 1,0-10—* 0,3-10—* Wunnit 50-10—7 3.0-10—7
Moantaen Lunk ’ ’
Xpom
Llunxg
&e;‘ehﬁpo 5010-¢ | 3,0-10-%
Bouabdpam
Tananit
304070 Jliorennit
garpuﬁ Mo en 5,0-10-8 3,0-10—2
KaHJAHi Xpom
Kob6aasr
Mens 1,0-10—5 0,23-10—5
Muibak Boabdpam
CepeGpo Tasmit
.\ﬁypbma EBponufi
aHTaH 304070 2,0-10—8 0,6:10—8
Esponn#i Jlantan
Tauran Muiubsik
| Ckananit
Huxkenn 5,0-10—5 3,0-10—3
Harpnit
}Ke 1e30 5 010._6 3.0-.10—5 Koéa.an 1,010'8 0,5'10_8
- ’ ’ " |[Cypbma
Wuanit
Momnen | 5010 | goqgee || Tawras 2010-° | 1210-°
Xpom
Luuk Boabgppam
Fanaui 9 109
Bongpan TMantan 5,0-10 3,0-10
Tannmii Mbiibsx
Esponuit 1 )
3on0T0 I0TeHHH . 9 . 5.10—8
Ko6asbt 1,0-10— 0,23-10—¢ || Ckananit 1,0-10= 0,510
Jlanran
%eﬂb Esponuit 5,0-10—10 3,0-10—1°
BIIbSK
Harpuit 3011010 1,000 | 0,510~
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IopomkooGpasHblii KpeMHHH IOMEHIAlOT B araToByl CTYNKY, BBO-
JIAT PaCTBOPHI ONpejesieMBbIX 3JeMEeHTOB, 3aTeM TOA CJI0eM CIHpTa Ie-
peTHpaioT cMech 2,5—3 W M BLICYWIMBAIOT CMeCh MOJA HH@PaKpacHOH
J1aMIOH 0 IIOCTOSHHOH MaccHL.

Cuecp 1: k 10,0 r nopouikoo6pa3HOro KpeMHHs N00aBJAT N0
0.1 cM? pacTBOPOB, COAEPKAIUNX HATPHIL, JAHTaH, eBPONUH, JIOTELHA
cKaHOIui. MaccoBasi foss HaTpUs B TIOJY4YeHHOH CMECH COCTaBHT
1,0.10-5 9%, uJgantana 1,0-10-%9%, esponus 2,0-10-7%, moTenus
2,0.10-7 9, ckanpusa 1,0.10-8 9,

Cmech 2: xk 10,0 r nmopoukoo6pa3Horo KpeMHuss J00aBJsIOT MO
(.05 cM3 pacTBOpOB, colepiKaliux cepe6po u xpom, no 0,1 cm® pactso-
['OB, COlepKalllHX CypbMy U MoJHGAeH. Maccosas Jioss cepebpa B 1o-
. ygeHHOH cmecu coctaBaT 1,0.10759%, xpoma 5,0.10=°%, cypsMH
1,0.10-6 % u monu6aena 5,0-10-5 %.

CMmecp 3: x 10,0 r nopomkooO6pa3Horo KpeMHHs J00aBJSIOT IO
0,05 cM3 pacTBopOB, copepxalux kKo6ansr u rantakd, 0,02 cm® pacTBo-
pa, conep:xaiiero xenezo, u mno 0,1 cM® pacTBOpoB, CoOAepKALIUX
MHIIBSK M rajaauii. MaccoBas xoJs ko6ajbTa B NOJAYYEHHOH CMECH CO-
crasur 1,0.10-% %, tanrtana 5,0-10-% %, xesesa 1,0-10-3 %, mMbiubsKa
1,010-5 9% wu ragaus 1,0.10-5 9.

Cwmech 4: k 10,0 T nopomkoo6pasHoro kpemuus nobasisior 0,05 cm?
pacTBopa, cofepikallero Meisb u UHHK, 0,1 cm® pacTeopa, collepKauiero
3om0710, 0,02 cM? pacTBOpa, cofepiKallero Hukeab, u 0,1 cM® pactsBopa,
coAiepxkalitero HHAHE. MaccoBasi 10J151 MeAd B NOJYYEHHON CMecH COCTa-
BuT 1,0-10-° 9%, uunka 5,0-10~5 %, 3zomora 2,0-10-7 %, BoJbdpama
5,0-10-6 9%, nukeas 1,0-10~3 % u unaus 5,0-10-5 9.

OT KaXJI0i H3 MPUTOTOBJIEHHBIX cMmeceil OTOHPAIOT TPH HABECKH MO
2,0 r u anaausupyloT no nm. 3.1-—4.3 n no pasa. 5.

Bpemsi BbIIepXKKH HAaBEeCOK HCKYCCTBEHHbBIX CMeceil NpPH Ompejese-
HHH 3JIeMEHTOB NPHBeAeHO B TabJa. 3.

Tabaunna 3

Houmep cMmecn OnpepnesieMbiil 3.1eMeill BpeMs BblflepKKH, 4

1 Harpnit, eBponuii 20—80
Jlanrau 50—80
Jliotennit, ckanpii 100 u Gosee

9 Mouu6aes, cypnma 20—30
Cepebpo, xpoM 80—100

3 Ianauit, MHILIbAK 20—40
KoGaJabt, XKesne3u, Tautad 60-—100

4 N Bonngrpam, Melib, UHHK 20—30
Hunui, HUKeab 100 u 6Gonaee
3onoto ) 80—120
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Jas kaao#l onpenenaseMoll IpUMecH NOJYYaloT pe3yJdbTaT aHaan3a
(3a BBHIUETOM MAacCOBOH AOJHU 3/7eMeHTa B MOPOIIKOOOpa3HOM KpPeMHHH
JI0 BBeleHUs A00aBKHM) KaK cpejlHee apH(IMeTHUECKOe U3 TPeX pe3yJib-
TaTOB NapaJJeJbHbIX ONpefeNeHuil, IPOBEEHHOE KaXKA0e |3 HaBec-
ki 2,0 r. AHasnH3 cuHTaeTcs TMpaBHJILHEIM, ecsiH HafileHHble TIPH 3TOM
3HaueHHs MaccoBoil goau npuMeceil (% ) HaXoAsITCA B NPeAeNax: BOJb-
¢pam  5,0-10-6+0,8.10-%, ramaui  1,0-10-5%£0,2.10-5,  eBponuii
2,0010-7:+0,4.10-7, 30on0T0 2,0-10-7+0,4.10-7, kobanbT 1,0.10-5+
*0,2.10-5, mortennit 2,0.10-7+0,4-10-7, moanbaen 5,0-10-5+1,0.10-3,
gatpufi  1,0.107°+0,2-10-5, ckanauit 1,0-10-6=0,2.10-6, cypsma
1,0-10-¢+0,2-10-5, xpom 5,0.10-5+1,0.10-5.



Hamenenne Ne 1 T'OCT 26239.5—84 Kpemuuii noaynpoBoaHHKOBBII H KBapu. Merox
onpeneseHuss NpUMecei

YTBepxAeHo u BBeleHo B AeficteHe [loctaHoBienueM I'OCYHnapcTBEHHOro KOMHTETa.
CCCP no ynpasaeHuio KayecTBOM MPOAYKUMH M cTaHAapram ot 26.06.90 Ne 1847

Jara BBegenns 01.01.91 ‘

BBOIHYI0O 9YaCTh H3JIOXKHTb B HOBOH penakuuH: <«Hacroawmmuf craHzapr ycraHas-
JHBaeT HEATPOHHO-aKTHBALHOHHHH MeTOJ onpeleseHHs NpHMece B HeJEerHPOBaHHOM
NOJYyNPOBOJHHKOBOM KDEMHHH H KBaplle B HHTepBaJlax 3HAaYEHHH MacCCOBHIX JOJIEH
npuMecesi: '

BoabppaMa ot 1-10—1% no 1.10-5 9 monubaena or 1-10—° no 1-.10-4 9,
rajuaus or 2:10-1! o 1-10-5 % MHIIbSKAa ot 1'10-1° g0 1.10—5 9%
esponus ot 1-10—~ mo 1.10-5 9 HaTpHsA or 1.10-% nmo 1105 %
XKeJse3a or 2°10-% npo 1-10—3 9 HHUKeJIs ot 2:10~% nmo 11103 %
30J0Ta or 1:10~" o 1°10-8 9% ckagaua ot 1-10-!1 go 1-10-% %
HHIHSA or 1-10-% po 1-10—4 9% cepe6pa ot 1-10—° no 1'10-% 9

kKo6aabra ot 1°10-1° go 1-10-% 9% cypbMbt ot 1-10-1 po 1°10-¢ 9
manraa ot 1.10-1° g0 1:10-5 9 tTaHraja or 1.10- go 1-10-8 9,
moteunss ot 1.10~° go 110+ % XxpoMma or 1:10—% nmo 1-10-3 9%
MelH or 1-10-9 nmo 1.10-5 9% LMHKA or 1.10—? no 1'10~+ %

Meron He pacnpocrpaHseTcsd Ans aHaausa xpeMHus Mapox K3C-0,01 u KOM-
-0,01».
Paspen 2. Ilepsnii, BTOpoli ab3anH H3JOXHTb B HOBOR peRAaKUHH: «SIzepHHI
PeakTop ¢ MJIOTHOCTbIO NOTOKa HefiTpoHOB 0,5—1°10'* mefitpon/(cM2c) ¥ KaaMHEBHM.
OTHOLIEHHEM 110 30JI0TY B KaHaJje AJad 06JaydyeHus npol, pasHOM 2—5.

. FamMMa-cneKTpOMeTp, COCTOAINMH M3 MHONOKaHaJbHOIG aHaimW3atopa (Y4HCAO Ka-
HaJoB aHajau3atopa He MeHee 2000), 6si0Ka ycHJeHHs CHTBAJIOB, NOJYIPOBOJHHKOBOIG-
repMaHHeBOTO WJH Te€PMAaHHH-JHTHEBOro geTekTopa ¢ $oTo3¢heKTHBHOCThI) perucrpa-
uMH raMma-keaHtoB JuHHH 5°Co ¢ sHepruefi 1332 k3B me menee 1,5 % ( B yrox 4m).
OrHowenne nuk/koMntoH aas %°Co ne memee 30:1. PaspelueHne cleKTpoMerpa He
Gostee 3 k3B no aunun °Co c snepruet 1332 k3B»; :

yeTBePTHIH a63al HM3JI0XHTb B HOBOH pefakuuu: «KoHTefiHep CBHHIIOBHHA TPaHC-.
noptubli Mapku KJI-10,0 ¢ tommunoi creHok 100 MM»;

OAMHHAAUATHH ab6sau pononHuth cchlikoil: TOCT 618—73;

3aMeHHTb cJoBa: «Bechl aHanutHueckue» Ha «Becwt sabopartopume no TOCT
24104—88»;-

«CranpapTublii pactBop cepebpas. 3aMeHuTb 3HaueHus: 0,02 mrfcm® ma 0,002 Mry
[em3, 0,0315 r Ha 0,00315 r.

«CraupapTHeil pactBop MoaubaeHa 1 XpoMas, 3aMeHuTs 3Hauenus: 0,1 Mr/cm3 Ha
0,01 mr/emd, 0,10 mr/em® na 0,01 mr/ems,

«CTaHapTHHIT pAacTBOP TaHTaja rOTOBAT B JeHb ynorpebJeHus». 3aMeHHTb 3HaA--
yenusa: 100 cM® wa 1000 cm3, 0,01 mr/cm3 ma 0,001 mr/cmd,

«Crannaptuuii pactBop Kobaabra», 3aMeHuTh 3HauyeHusa: 0,02 wmr/cM3  Ha
0,002 Mr/cM3, 0,0200 r Ha 0,0020 r;

3amennth ccwulikH: 'OCT 18300—72 wa I'OCT 18300—87; OCIT 72/80 na OCIT.
72/87.

[Tyuxr 3.1. Bropoi#t a63aum u3noXHTh B HOBOM pelakuuu: «OT KaXKAOH aHAaJH3H-
pyeMoli npo6sl 0TO6HpaIOT ABe HAaBECKH TOJUIMHOA 2-—3 MM, Maccod 4—G6 r, nmomelma-.
I0T KaXX/YI0 HaBeCKY B aJIOMHHHEBHIA IaKeT, MakeT MapKHPYHOT»; '

yeTBepThll ab3am. 3aMeHuTh caoBa: <«moanbaena 0,01 Mr» Ha «MoJHOAEH2
0,001 mr», «cepe6pa 0,002 mr» Ha «cepebpa 0,0002 Mr», «ranraJsa, 0,001 Mr» Ha «raH-
rtana 00,0001 Mr», «<xpoma 0,01 mMr Ha «xpoma 0,001 mr»;

nocnefHHN a63al H3JOXKHTb B HOBOH penakuuu: «[leHas ¢ aHaausnpyeMhMu o0--
pasuaMu H o06pa3uaMH CpaBHEHHS OOJYYalOT B SAEPHOM pEaKTope B TeYEHHE:

100 4, ecad oxmmaeMass MaccoBas LOJs NpHMecel,, KOTOpble HEOOXOAHMO Onpe-.

LeJiuTh, coctaBaser MeHee 107 % wMacc;

([Tpodoascenue cu. c. 114).
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. (ITpodorscerue usmenenus k F'OCT 26£39.5—84)

, 10 4w, ecqH OXHjaaeMas MaccoBas JOJs NpHMecei, KOTOpHe He00XOAHMO Onpe-
FeaaTs, cocTaBaser Gosaee 10-7 % macc.
O6ayuenHne o6pasusl nepeBO3AT B JMaGOpPaToOPHI0 B CBHHIIOBOM TPaHCNOPTHOM

kouteinepe KJI-10,0».
[Tyuxt 4.1. [lepBuifi a63au. 3aMeHuTh 3Hauyenne: 20—25 4 nHa 25—30 y.
[Tyuxkr 4.2. [lepBuit a63au. 3aMeHuTh 3HayeHue: 1,0—1,5 k3B ua 0,7—1,0 x3B;
uecTofi a63al HCKJIOUHTD;
BocbMOl a63an. 3aMeHHTbh 3HaueHHs: 10—60 muH Ha 1—6 4, (1—3)'10—° % Ha
(1—3)-10-6 %, (1—3):10-7.% Ha (1—3):-10-%9Y%, 20—30 3¢ na 25—30 u
Nynkr 5.3. Tabauny 2 H3J0XKHTh B HOBOH peAAKIHH; XOMNOJIHHTb ab3aueM:

Ta6auuma 2

. MaccoBad x10a18 onpexe- AGcoIOTHOE JOomycKae-
OnpeaenseMuii SJEMEHT JIeMOro 3JjeMeHTa2, % MOe pacxonXeHHe, %
1,0.10—% 0,23.10—-3
JKeneso, HUKeJb 1,0-10-% 0,23-10-¢
1,06-10~7 0,80-10-7
2,0-10-8 1,0-10-8
1,010 0,30-10—*
Monn6aeH, xpoM, UHHK, JIOTeLHH 5,0-10-8 2,2-19-6
5,0-10-7 2,2-10~7
1,0-10-° 0,5-10—?
' : 1,0-10—4 _ 0,30-10—¢
Huguit 1,0-10-¢ 0,40-10—¢
' 1,0-10-8 0,50-10-%
Boab(ppaM, eBpomHil, JaHTaH, %’8{8:: 8%2%8:;
MBIBAK 1,0-10- 0,25-10-8
1,0-10—10 0,50-10-10
1,0-10-3 0,23-10—3
Fannusi - 1,0-10-7 0,23-10—7
1,0-10~° 0,30-10—°
2,0-10—11 J 1,0-.10-1
l,fiol:}“; 3,23:10=5
1,0-10— 23-10-7
Mezs 1,0-10-¢ | 8130-10—8
1,0-10—° 0,50-10-°
. 1,0-10-5 0,23-10-3
Harpui 1,0-10~7 0.25.10-7
1,0-10-8 0,50-10—%
1,0-10—¢ 0,23-10~8
Cepebpo 1,0.10-7 . 0.23-10~7
1,0110-8 0,30-10-%
1,0-10-2 0,50-10—°

(lipodoascenue cm. c. 115)
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(ITpodoroenue usmenenus & FOCT 26239.5—84)
Ilpodoascenue tab.a. 2

. _ Maccopasi poas onpege- AGCOMIOTHOR AOmYCKae-
Onpenengaevnlit 30eMEAT JSeMOT0 saeMenTa, 9 MOe pacXowienuc, %

1,0
3021070, CKAHAHA i 1,0-
1,0-
1,0

KebaabpT, cvpbMa, TadTal

JlonyckaeMble PAacXOXIEHHS 1Jd MPOMEXKYTOYHHX 3HAYEHHH MaccoBhHIX  1oJel
HAXOAAT METOAOM .HHEHHOro HHTEPNOJHPOBAHAAY;

naTelil a63aun.  3aMmexnts  3Hayenus: 1,0:107% 9% wma 1,0.10-8 9%; 50-10~5 % =sa
5,0-10—¢ % (2 pasa);

LHGCTOH ab3an. 3amedurts 3uayenus: 1,0-10-59% ga 1,0.10-89%; 50'10-¢9% =Ha
5,0-106-7 9

Taﬁmmy 3 H3JA0XHTb B HOBOI pelaklHH:

(ITpodonrscerue cu. c. 116)



(I1podormenue usmenenus kK FOCT 26239.5—84)
Ta6anuga 3

Howmep cMecu OnpenenseMblt 5jeMeHT BpeMs BHIAEDKKH, 4
1 Harpu#i, esponuit 30—70
JlaHtan 50—80
Jliotenuf, CKaHaui Boaee 100
2 Mouan6nen, cypeMa 30—70
Cepebpo, xpoM Boaee 100
3 Uannuii, MbIubak 30—40
Kob6anapT, xeneszo, Taatadu Boaee 100
Boabdpam, Meap, LHHK 30—40
4 Unnufl, Hukenb Boaee 100
\ 3oJ0T0 80—120

(UYC Ne 10 1990 r.)



