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FOCYRAPCTBEHHBHWH CTAHAAPT COW3A CCP

KPEMHMMA NOAYNPOBOAHNKOBLIA
Meroa onpefeneHnst KMCNOPOAa, yrnepofa u asora rOCT

Semiconductor silicon. Method of oxygen, 26239 7-84

carbon and nitrogen determination

OKCTY 1709

Nocranosnenmwem TFocygapcrsenHoro Komureta CCCP no crangapram or 13 mions

1984 r. N2 2491 cpox AeNcTBMS yCTaHOBNeH
c 01.01.86

ao 01.01.94

Hecobmopneune craHgapTa npecnesyercs nNo 3akoHy

HaCTOﬂLU.HIjI CTaHAapT yCTaHABJIHBAET METOLA ONpeae/IEeHHUST KHCIO0PO-
Aa, yriaepoja U as3oTa B HONYNPOBOJHHKOBOM KPEMHHU C HCIIO/Ib30Ba-
HHeM aKTHBalli¥ YCKOpeHHBIMH HoHaMH 3He u mpoToHamMu B HHTepBa-
Jax 3Ha4eHHH MacCCOBBIX JOJiell NpHUMeceH:

KHCJOPOA MHCTPYMeHTaJabHbi aHaaus or 5:10~7 xo 1.10-3 9
¢ pPajllOXHMHYECKUM BbiAeneHHem oT 1-1076 o 1.10-3 9

yraepof HHCTpYMeHTaubHbli aHanua or 2:10-¢ o 1.10-3 %
C pallHOXHMHUYeCKHM BhifeneHneM ot 1-10-¢ go 1.10-3 9

a30T ¢ paAHOXUMHUYEeCKUM BbiaeneHueM ot 1:10-5 go 1.10-3 9.

Meton ocHOBaH Ha 0OOGJYyuYeHHH aHAJH3MPYeMHX npo6 u 06pasuoB
CpaBHeHHst yCKOPeHHBIMH noHaMu 3He (onpejesienue KHCJIOPOAA H yrie-
poza) ujau NpoTOHaMHK (ompemesieHHe a30Ta) C MOCJEAYIOLINM H3Mepe-
HHUEM HaBeleHHOH aKTHBHOCTH PaJAMOaKTHBHBIX u3oromnoB '8F u ''C Ha
CIIEKTPOMETpe y—y-COBMNaAeHHU.

CojepxKaHue NpUMecel B aHaJH3HpyeMoil NpobGe onpelessioT nyTemM
CONOCTaB/IeHHs] HHTEHCHBHOCTEH CcueTa HMMYJbCOB PaHOAKTHBHLIX H30-
TONOB ONpeje/ieMBX 3JeMEHTOB B mpo6ax M o6pasuax CpaBHEHHS.

1. OBLLUME TPEBOBAHMUSA

1.1. O6uute TpeGoBanuss K MeTtody aHaauza — no TOCT
26239.0—84.
U3panne ocuumanbHoe MepenevaTtka BOCApELLEHD
*
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2. AMMNAPATYPA, MATEPUATLI U PEAKTUBDI

IukaoTpoH, yckopsitomui wousl *He no sueprun 13 MaB npu Toke
#OHOB B nvuke 1—5 MKA,

DJeKTpocTaTHYECKUl TaHAEMHBIH yCKOpPHTeNb, YCKOPSIOUH pOTO-
HEl 1O 3Hepruu 6,5 MsB npu Toke HoHOB B myuke 1—5 MKA.

CnekTpoMmeTp y—vy-coBnajenuii ¢ kpucraaiamu Nal(T1), umerouu-
Mu pazmep He MeHee 100)X70 mm.

Yuusepcaabublii pagioMetp tHna «THICC».

Boxkenl Tuna 1K-H)K nast paaguoxuMuueckux paboT ¢ AONOJHHUTEb-
HOH 3aLIlITOH H3 CBHHUOBHX KHDIHYEH H NPOCBHHIOBAaHHOTO CTEKJia B
COOTBETCTBHH ¢ TpeGoBanusmu HPB-78.

CpexcTBa MHAHBHAYAJbHOM 3aIUUTHL OT H3JY4YEHHS H 3arps3HeHHi
PalHOAKTUBHBIMH BelleCTBaMH, coriacHo tpeGosaunusm OCII-72,

Cekynnomep no 'OCT 5072—79.

Bechl aHaJHTHYECKHE,

Heutpudyra na6opatopHast co ckopoctbio Bpamenus 5000 o6/muH.

ITnutka anextpuyeckas.

MIranrennupkyns tuna B20034.

Hacoc BomoctpyiiHbill JsaGopaTopHHifi cTeKasHEHA no T'OCT
10696—75.

Ilai6sr Megubie fuamMeTpom 35 MM, BHICOTOH 13 MM ¢ KOMILIEKTOM
CBEMHBIX aJIOMHHHeBBIX Auadparm tosmuHoi 0,4—0,5 mMm. Buewnuii
Juamerp auadparm 30 MM, nuaMerpu otBepcTHir 7, 8, 9, 10, 11, 12,
13, 14 MM, no 5—8 wWT. KaxA0ro pasmepa.

Kaccern anoMuuueBse JuameTpom 28 MM, BhicoToit 5 MM. Touun-
#Ha JHa W KPBIWKH KacceTh 1o 1,5 MMm.

doabra angomMuHueBas ToJmuHON 10, 15, 23 MKM.

Ac6ect JIHCTOBO.

Ha6op npo6upox u3 ¢roponnacra-4 BMecTHMOCTbIO mo 20 cMm3.

Ulunuer THresbHBIE.

Turau HuKeneBble AuaMerpoM 30 MM, BEICOTOH 50 MM.

Ileuyp THrenbHasi BepTHKAaJbHAf, MAUAMETP KBapIeBOH BCTaBKH
60 MM, Beicota 200 MM, MolIHOCTL 1,5 KBT Hian aHaJoruyHasi neyb.

nanr pe3nHoOBHE AHaMETPOM 6 MM.

Hinadr noJiMxJOpBHHUJIOBEIH IHAMETPOM 6 MM.

Cuankarenn Asst xpoMmatorpaduu mapku KCK c pasmepom 3epHa
100 MxM.

Bymara ¢uasTpoBasbHas.

Bymara noaynorapudmuyeckass no FOCT 334—73.

Kanpka.

O6pasubl cpaBHEHHS: NJACTHHB KBapLEBOTO ONTHYECKOTO CTeKsa
Mapku KB pasmepom 15X 15X3 MM; miacTHHBI, BEIpe3aHHHE U3 yrief
cnekrpanbHbix OCH 7—3 puameTpom 6 MM H TOJILHMHOH 3 MM; NJacCTH-
Hbl HUTPHJA aJIOMHHHS pasmepoM 15X 15X3 mm.

IMunueTH MerasiHYecKHe.
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[Munuers u3 dToponaacra-4.

InaTesu MeTa/IMuecKHe.

A6pasuBuble mopowku M28, M20, M14, M10 no T'OCT 3647—80.

Fannuii MmetaJsanuyeckui TeXHUUECKHIT.

Wuauii Mmerannuyeckuil texuuueckuit mo FOCT 10297—75.

Yamwxku 3 ¢roponnaacra-4, apuamerpom 30—35 MM, BHCOTO#H 20—
25 Mwm.

PeakunoHHas Koja6a u3 MOJHOGIEHOBOIO CTEKJAa BMECTHMOCTHIO
100 cm?® KpyrJOAOHHAS.

[Munerxu u3 oprcreksa Ha 5, 10 cm®

Ckasinka Jlpekcesns: smectiMocToo 50, 100 cm3.

CrakaHnbl cTekasiHHble BMecTuMocTbio 50, 100, 500 1 1000 cw’®

@uabtper lllorra Ne 4, nuamerpom 40 MM.

Koa6wl bynsena Bmectumoctbio 500 cmd.

LiMJMHEADPBl CTEKJSHHEIE MEPHBIE BMECTHMOCThIO 25, 50 cM3.

Llunuuapel MepHbBle H3 OprcTekia BMecTuMocTbio 10, 15 em?,

Kou6bi CcTeKJsiHHble MepHble BMecTHMOCTbIO 500 cm3.

[Tpobku pe3nHOBLIE.

Kucnora asotnas no 'OCT 4461—77, KOHLEHTPHPOBaHHAS.

Kucsora cepuas no F'OCT 4204—77, KoHIIEHTpHPOBaHHAS.

Kucsnora ¢ropucroropopoanas no F'OCT 10484—78, KoHUEHTPHPO-
BaHHAs.

JIanTaH a30THOKHCJ/BIH.

Hartpufi ¢ropucteiil rexunueckuii no 'OCT 2871—75.

bBapuit xnopuerteifi Texunyeckuit no FOCT 742—78.

Amvwmuak Boaub#t no 'OCT 3760—79, X.u., KOHUCUTPHPOBAHUKBI II
25 % -HBIH.

Hatpufl asoTHOKHCABI TexHHueckuit no FOCT 828—77.

Harpus ruapookucs no 'OCT 4828—83, u

Hatpuii ayyraekucasit no TOCT 2156—76, u.

D¢up AHITHAOBHIH, X.u.

Yraepon uerslpexxaopucteiil no FOCT 20288—74.

Cnupt 3TUJOBHIT pexkTH()HKOBaHHHN rexHuueckuit mo [OCT
18300—72.

Boana mucruanupoBannas no I'OCT 6709—72.

Pacreop 1: pacTBop /aHTaHa as30THOKHCJAOrO, cozepxawHdii 0,2 r
gantana B 1 eM?, 12 ¢ La(NO;3)3:6HO pacTBopsitoT npu HarpeBaHHH
B 170 cM® KOHIIEHTPHPOBAHHOH a30THOH KHCJOTH, PaCTBOP OXJaXKAAl01
J0 KOMHAaTHO! TeMIlepaTypHl H IepeHOCAT B MEPHYI0 KOOy BMECTHMO-
cruio 500 ¢M3, 3aTeM HOBOAAT 4O METKM AMCTHIJIMPOBAHHOHN BOLOM.

PactBop 2: cMecb KHCJIOT IJIsS IIOJHPOBAHHS H PACTBOPEHHS 06Na3-
1OB KpeMHHA. ['OTOBSAIT B MNOJNH3THUIEHOBOH OaHKe BMECTHMOCTBHIO
500 cm® U3 KOHUEHTPHUPOBAHHBIX a30THOH U (PTOPUCTOBOLOPOAHON KHC-
AOT B cooTHouleHud 3:1 mo o6beMy.

Onpenensitor cogepkanie (TOp-HOHA B MPHTCOTOBJEHHOH cMeCl
KHCJIOT: B YeTHIpe CTaKaHa BMECTHMOCTbI0 mo 50 cM3 npHJHBAIOT MO
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10 cM3 pacTsopa | u HarpeBalOT Ha 3JEKTPONJHTKE B0 KHIeHHA. B ku-
nsui pactsop | npuamsalor no 5 cM3 pactBopa 2. O6pasosasiumiics
B KaXX710M CTakaHe 0CaJOK (pTopuaa JaHTaHa OTAEJAIOT UEeHTPHQYTrH-
poBaHueM, NpoMbBalOT 5 M a30THOH KHCJOTH, 3THJIOBEIM CIHPTOM C
3(hHupoM. 3(pHPOM H BLICYIIHBAIOT A0 nocTOsiHHOHN Macchl. 3a 100 % -Hblii
BbIXOJ (PTOpHJA JaHTaHa MPUHHUMAIOT cpellHee apudMeTHUECKOEe Mace
yeThipeY BLIAEJEHHBIX OCAJKOB.

AmMmuaunuiil pactBop xJopuua 6apusa, copgepxamuit 0,14 r 6apus
B 1 ¢M®:250 r BaCly:2H,O pactBopsiior B aucTuaalpoBanHoii Bode, HO-
6aBasior 91 cm3 25 Y -Horo pacTBopa aMMHaka, MEPEHOCAT B MEPHYIO
Konby BMmectHMmocThi0 1000 cM?® 1 A0BOAAT A0 METKH AHCTHJJIHPOBAH-
HOU BOJOI. PacTBOp nepeHocsT B cTakan BMecTHMocThbio 2000 cM® u no-
BOASIT A0 Kuietiisi. OXJa)KIeHHbII pPacTBOpP (UABTPYIOT W XpaHST B
TepMeTiiueck 3aKpHTOi nocyzne. Ecau npu XxpaHeHuu pacTBopa Bhbina-
JaeT OCaj0K, PacTBOpP HEOOXOAMMO NOBTOPHO MPOKHMSITHTH M OCAAOK
0oThHALTPOBATD.

Fannuii-ueaveBslit cnsaB, GJH3KHA MO COCTaBy K 3BTeKTHKe (OT
20 mo 30 % wuupust w ot 80 mo 70 % ranaus): B dapdopoByio UYaUIKY
IOMEelIakT CMEeCh ra/lJIus ¥ HHIMS B OTHOIIEHHH 7:3 MO Mdcce, Harpesa-
I0T H& 31eKTPHYECKON TJIKWTKe B TedeHre 2—2.50 4 1 0XJKIAICT 111 BO2-
ayxe.

3. MOATOTOBKA K AHANN3Y

3.1. TloaroToBKa aHaAU3HUpPYyeMHX HNJaCTHH KpeM-
Hisi 1 o6pa3uoB CPaBHEeHUSs] K OOJNYyYeHHU IO

3.1.1. ins nosy4eHHd OJHOTO pe3yJbTaTa aHaJu3a Heo6X0xuMO
NOATOTOBHTL W OOJIYUIITh HE MEHee JBYX MapaJjiileybHbIX IJIACTHH KpPeM-
Husl. TToBepxHOCTL OTOOPAHHBIX Ha aHAJH3 MJAACTHH A0MKHA OBITh XHU-
MHYECKH 10, 1HPOBaHHOM. JLJIst MOJNyueHHsI XHMAYECKH MOJHPOBAHHOM 110~
BEPXHOCTH KpeMHIlll cHayaja oOpabaThHBaloT Ha abpasHBHBIX TOPOII-
Kax M28, M20, M14, nepexoas mocTeneHHo ot GoJee rpy6oro nopou-
ka M28 k MI14. [Ipu pyunoit windopKe abpa3uBHLIA NOPOUIOK HAHO-
CSIT HA NJOCKHE CTEKJISTHHbIE NJIACTHHBI U CMauHBaIoOT BOAOHK. st Kax-
JI0T0 HOMepa NOpPOUIKAa AOCJKHA OHITh OTAeJbHAS NJAacTHHA. [Topouika-
Mn obpabaThiBaloT 06€ MJOCKOCTH NJACTHHH KpeMHHS. BokoBywo mo-
BEePXHOCTh He vGpabareiBaloT. [locae WIHPOBKH HA KaXKIOM MOPOILKE
Ha MOBEPXHOCTSAX HC AOJIKHO OBITh I[APAIHH, IJIACTHHB KPEMHHUS CleY-
eT TILATCAbH( OTMBIBATL OT IIPeAbAYIIero MOPOUIKaA.

Cmech KHCIOT 417 XHMHYECKOTO NOJHPOBAHUA (pacTBop 2) B KOJH-
ueCcTBC, /IOCTATOYHOM AJS NOJHOTO NOTPYXKEHUS NJAaCTHH, HAaJHBAIOT B
yallKy 13 ¢roponaacra. [lnactuny KpeMHHs 32’KHMalOT B NHHUET H3
(roponaacTa u NOrpyxaioT B NOJHPYIOWYIO cMech. B mponecce noau-
POBAaHMS CMeCh HelpepHIBHO nepeMelllnBaoT, [TonyupoBaHie 3aKaHuKBa-
10T, KOTla TOBEPXHOCTb TJIACTUHB KPEMHHSi CTAHOBHTCH O6JiecTsilled.
Kpemunfl 66ICTPO H3BJIEKAIOT H3 MOJHPYIONLEed CMECH. MIPOMBIBAIOT NpoO-
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TOYHOH BOJOH M MOACYIIHBAIOT pUABTPOBAJIbLHON OGyMarod. Ecau Ha mo-
BEPXHOCTH OOGHApyXHBAIOTCs LapanyHbl, NOPH HJAH DaKOBHHH, o0pa-
60TKy cJenyeT NOBTOPHTh.

OO0pasupbl, ¢ NOBEPXHOCTH KOTOPHIX Nepeuuc/eHHbie BHIlle JedeKTh
IIPH NOBTOPHOI 00paboTKe He YyCTPAHSAIOTCS, He IPUTOAHB AJs aHaJaHu3a.

Oto6paHHble HA aHaJIH3 NJIACTHHB KPEMHUSI B3BEUIHBAIOT, H3MEPSIIOT
MHKPOMETPOM TOJIILHHY B F€OMETPHYECKOM IIEHTDe, H3MePSIOT reoMeT-
pHYeCKHe pasMepbl MJACTHHBI IITAHTCHIUPKYJeM H  PacCUUTHIBAIOT
IJIoIaAb TOBEPXHOCTH.

[lepen ycraHOBKO# B MeJHYI0 m1aii6y Ha MJIOCKOCTb NJACTHHH KPeM-
HHS, IPOTHBOINOJIOXHYIO 00JyyaeMOH, HaHOCAT C NOMOLIBIO JAepeBsiH-
HOH NaJIOYKH MHAMH-rajJiHeByl0 3BTeKTHKY. CMOYEHHOH NOBEPXHOCTHIO
IJIACTHHY KPEMHHSl KJaAyT Ha MOBEPXHOCTb MACCUBHOH MeJHOH ILai-
6Bl IO ee IeOMETPHYECKOMY HEHTDY, C/ierka NPHKHMAIOT H NPHTHpaA-
0T K HeH, BHICTYNHBINHe KaleJbKH 3BTEKTHKH YAaJflOT AePeBSHHOH
NaJIOYKOH, I0C/Ie Yero Ha INJACTHHY KPEMHHsS NOMeLaloT aJIoOMHHHe-
Bylo JAHaparmMy H (QHKCHPYIOT TNOJOXKeHHe NPHXHMHBIMH BHHTaMH.
OrtBepcTHe AuadparMbl AOJKHO OBITh HAa 1—2 MM MeHblle IHAMeT-
pa uJM CTOPOHBI KBajApaTa MJIACTHHHL.

3.1.2. Meauple mwaii6ul ¢ o6pa3naMu CpaBHEHHS TOTOBAT CJeAYIO-
UM 06pa30oM: MO LUEHTPY MeJHOH a6l MoMelanT obpasel, cpaBHe-
HUSl (KBapl, rpadUT WM HHTPHJ aJIOMHHHS) H 3aKPenJasioT ero AHad-
parMod M NPHXXHMHBIMH BUHTAMH.

Ecnn Heo6X0ANMO YMEHBIIHTL SHEPTHUIO HOHOB, MeXAy AHadparvMoi
1 o6pasiioM CpaBHEHHS NOMellaloT (OJBrYy H3 aJIOMHHHSA, TOJIIHHA
KOTOPOIl 10/12KHa COOTBETCTBOBATb TpeOyeMOMYy yMEHbUIEHHIO SHEPTHH.

32. O6aydyeHne nJgacTHH KpPeMHHS H o006pas3uos
CpaBHeHHS

[ToaroToBaeHHEle MeHbIE IAGHI ¢ MIACTHHAMH KPEMHHS 3arpyxa-
10T B YCTPOHCTBO AJst 06JYUeHHS, MEPHOJHYECKH H B IPOH3BOJBHOM I10-
psAKe BBOAS MeX1y HMMH MelHble afi6bl ¢ 06pa3iaMi CpaBHEHHA.

Ha kaxnyio onpejensieMylo npHMech AOJKHO GHITb NOATOTOBJIEHO
no 9 wait6 ¢ obpasuaMu cpaBHEHHs, 0OJy4aeMbIX IPH TPeX Pa3HBIX
3HAYEHUAX IHEPTUH MOHOB B HHTepBaje o1 6 fo 10 MaB nns 3He u ot
4 10 6,5 MaB psst 1poTOHOB.

Ilpu ompenefeHHH KHCJAOPOZA U yriaepofa MeJHble WAaHOH ¢ maac-
THHaMH KPeMHHS H o6paslaMy cpaBHeHHsl (KBapu u rpadur) obayua-
10T Honamu 3He ¢ sneprueii ot 12,7 1o 13 M3sB.

IIpu onpeneneHHH a3oTa NJIACTHHBI KPEMHHS U 00Pa3LOB CPABHEHHUS
M3 HHTPHIA a/lOMHHHS OO6Jy4YaloT NPOTOHAMH ¢ 3Heprueil 6,5 MaB.

[Ipn o6aydeHHH NJIACTHH KPEMHHSI TOK OAHO33aPSIAHBLIX HOHOB CO-
craBaser 1-—5 MKA, IPOJO/IKHTENbHOCTL 06aydeHus: ot 20 10 120 MHUH.

O6pasup cpaBHeHHsl 06JyyaloT TOKOM He GoJee 0,1 MKA, npogoJ-
JKHTENBHOCTh 06/yueHdss 1—10 MHH.

33. O6pa6oTka o06aAyyeHHHX o06pa3slLoB CpaBHe-
HH S
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Menible mai6se ¢ o6ayueHHBI H 06pa3liaMy CPaBHEHHS M3 KBapla
BHIIEPAKHBAIOT B pacdacoBoUyHOM OOKce B TeuenHe 4—D5 u, waiibul ¢
rpaduTOM HJIM HUTPUAOM aJIOMHHMS BbllepxKusawoT 1,6—2 u,

[Mocse BhaepKKU 06pasns! (paBHEHHS H3BJIEKalOT M3 maib. Ilrac-
THHBl KBaplia IPOTHPAIOT BATHHIM TaMIIOHOM, CMOYEHHBIM CIHPTOM,
YHaKOBLIBAIOT B QJIOMHHHEBble KacCeTHh H NepelaloT Ha CHeKTPOMeTp
Y—7Yy-COBNaeHN NJs H3MEPeHHsl KPHUBHIX pacnaja.

34.0O6pa6oTKa NJAaCTHH KPeMHHS noclneobayue-
Hus

[Tocse okoHYaHHST OONYUYEHHST MeAHHe Waibhbl ¢ NNIaCTHHAMH KpEM-
HHs MOCTYNawT B pacdacoBouHblil GOKC pafgHOXHMHYECKO# JabopaTo-
PHH, TA€ HX BBIAEPXKHBAIOT B TeueHHe 5—10 MHH (NpH aHaJH3e C pa-
JHOXMMHUYECKHM BHIAe/NCHHEM aHAJHTHYECKHX H30TONoB 8F uau !!C),
nay 30—45 MuH (IpH MHCTPYMEHTAJbHOM aHAJH3e ).

[To okouyaHHH BHIAEPKKH IJIACTHHH KPeMHHSl H3BJEKAIOT H3 MeA-
HbIX IIaH06, OYMILAIOT TOBEPXHOCTh BATHHIM TAMIIOHOM, CMOYEHHHIM
CIHPTOM, H MOMEIA0T B GOKC A1 XHMHYECKO# 06paGoTKH.

Tlpu onpenenennn kucaopona u yriepona (Ha *He) ¢ moBepxnoct
06/yueHHBIX MJIACTHH KPEeMHHS LOJIXKeH GbITb yAajeH CJOiH TOMIIMHON
45 MKM, KOTOPOMY COOTBETCTBYeT yMeHblleHHe 3HEPTHU HOHOB oT 12,7
a0 10 MaB.

Tlpu ompenesiennn asora (Ha NPOTOHaX) ¢ OGJYdYeHHBIX MPOTOHAMH
NJaCTHH KPEMHHS YAAASIOT CAOH TOJIKHON 15—20 MKM.

Jnst yaasieHusi MOBEPXHOCTHOrO CJIOsl MJIACTHHB KpPeMHHS o6paba-
THIBAIOT B ¢MeCH (PTOPHCTOBOJOPOAHON H a30THOH KHCJOT (pacTBop 2).
TTo 10—15 cM? artoit cMecH HaJHBAalOT B ABe YalUKU M3 ¢TOpomiacra.
IlnactunHy XpeMHHSI 3aXXHMAIOT B NUHUET u3 GTOpONJacTa H NOrpyxKa-
10T B 4yaluky / Tak, 4To0bl B IpoLecce TPaBJeHHs OHA Gblia NOJHOCTHIO
Torpy2KeHa B cMecb. Bo BpeMsi TpaBJIeHHs! cMeCh NOCTOSTHHO nepeMellld-
BaIOT.

ITnactuny kpemHus o6paGaThBaioT B yailke / B TeueHHe GUKCHpPO-
BaHHoro BpemeHnd (30 man 60 c), 3aTeM OBICTPO H3BJEKAIOT ee H3 yall-
KII, TUlaTeJbHO NMPOMBLIBAIOT BOJOH, MNOACYIHBAOT (HIBTPOBATIBLHOR
6ymaroil u B3pemmBaloT. [lo pasHocTH MexAy Maccok o6pasuma 1o
TPaBJieHHsl Y TOCJe TPaBJeHHs] ONPeAeNsIOT TOJMIIHHY CTPaBJIEHHOTO
caos (AR), Mkm, no dopmyae

Am

rae Am=my—-my;
m; — Macca o6pasua R0 TPaBJIeHHS, MT;
my — Macca o6pasia nocje TpaBJeHHs, MF;
S — nosiHas NOBEPXHOCTb TJIACTHHBI KPEMHHS, MM2,

Ecan nocye o6pa6oTku B yallike / TOJNIUHHA CTPABJIEHHOTO CJOS
Menbule TpebyeMol, TpaBjaeHHe NPOJOJIAAIOT B YALIKe 2 C YHETOM CKO-
POCTH TpPaBJIeHHsl MJaCTHHB KpeMHUs B yamke I. OTpaGoTaHHbBE pacT-
BOPHI CJHBAIOT B COOPHUKH PAJHOAKTHBHBIX OTXOJOB.
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[To oKOHuaHHM TpaBJieHHs IJIACTHHY KpeMHHs OBICTPO H3BJEKAIOT
H3 CMECH KHCJOT, TIAaTeJbHO NPOMBIBAIOT BOAOH, NOACYLINBAIOT, B3Be-
IIHBAIOT K OIpPeAeqsIOT NOJHYI0 TOJIIHHY CTPABJEHHOro CJ0s no ¢op-
myJqe (1). ToJsluHa CTPaBJEHHOTO CJOSI LOJIXKHA OBITh TaKOH, 4TOOLN
aKTHBHOCTb OCTaBIUEHCs Ha IJIACTHHE YacTH 0OJY4YeHHOTO CJIOSl COOT-
BeTCTBOBaJa 3Hepruu vactuy 10 MsB.

O6paboranHble TakuM 0O6pa3oM IJIACTHHBEI KpeMHHS NEpeiaroT Ha
HHCTPYMEHTaJ/bHbIH aHaJ/JdH3 WJH NOABepPraioT AajibHeHlleld pajHOXHMH-
yecko# obpaborTke.

4. NPOBEAEHUE AHANIM3A

4.]. HuctpyMeHTalbHOE OIpefeJeHHe KHCJNOpPOAA
I yrJgepoga B KpPEeMHHH

HMHucTpyMeHTa bHBI METOA NPHMEHSIETCS JJISl ONpeAeseHHs] KHCJA0-
poJa, yrJaepojia B MOJHKPHCTANJIHYECKOM KPEMHHH H B KPEMHHH, BbIpa-
LIeHHOM MeToAoM GecTHre/lbHOH 30HHOH MJIAaBKH, a TaKXe [LJs Oonpeae-
JeHHsi KHCIOpoJa B KPEMHHH, BBIpallieHHOM no Metody YoxpaJbckoro.

[Tocne yaajeHust HOBepXHOCTHOTO CJIOS (CM. 1. 3.4) TJIACTHHY KpeM-
HUST YIIAKOBBIBAIOT B KaCCeTy H3 aJIOMHHHSI H mepelfaloT Ha CNeKTpO-
MeTp y—7y-COBNANEHHI AJS [3MepeHHsl KPHBHIX pacrnaja.

[Tepen nawasom H3MepeHUH CIEKTPOMETpP y—jy-COBNAAEHHII C [10-
MOLIBI0 dcTouHHKa 22Na HacTpaiBalOT Ha PeXKHM PeriucTpamii aHHH-
THJISIIIMOHHBIX Y-KBAHTOB, MOCJE UCro ONpefensloT eCTecTBeHHBIT (QoH
CNCKTPOMETpa.

Msmepernss akTHBHOCTH IJIACTHHBI KPEMHHS (4HCJI0 COBNAJAeHHH
B €/IMHHLY BPeMeHH) AOJKHB OBITh HAayaThl yepel3 yac Nocje OKoHuYa-
Husg obayyeuusi. B TeueHue nepBoro yaca usMepeHuil, KOrjaa perucTpu-
pyioTr akTHBHOCTh '!C, MHTEpBaJbl MEXAY H3MEDPEHHSIMH aKTIBHOCTH
JoJkHBl cocianisate 10—15 MHH, 3aTeM HHTepBaJbl MeXIy H3Mepe-
HLSIMH aKTHBHOCTH MOTYT OHITh yBeaunyensl go 30—60 MuH. BpeMms Ha
6opa coBMajenHil B KaXXJOM TaKOM H3MepeHHH 3aJaioT TaKHM, IIpH
KOTOPOM cTaThcTHYecKas norpewsocts (1 )/ n) He mnpesnimasta 0,1
Ilz tepenusi 3aKaHuMBalOT, KOrAa aKTHBHOCTH ofpasila CHIXKaeTcs .10
BEIMHHBI CCTECTBEHHOrO (POHA CNeKTpoMeTpa.

ARTHBHOCTb 06pa3LOB CPABHEHHSI U3MEPSIOT Ha clEKTPOMerpe y—y-
COBMAeHIIfi B TeueHHe ABYX-UCTHIPeX MepHOJOB TMOJypacnaja cOOTBET-
CTByIOUlerc anaJithueckoro usorona (anst '8F T, =109,8 MuH, aas
NC T2 =20,38 mun). Oas peructpaunn akrtHBHocTH 'C  o6pasun
cpaBHeHusl H3 rpagura uzMepsiioT ¢ HHrepBagoM 20—40 mud, '¥F-00-
pasupl CpaBHCHIUSI H3 KBdpila —c IlHTepBajoMm 60—120 MuH.

[lo pesy/ibratam n3MmepeHHHl aKTHBHOCTH CTPOSiT Ha mnogyqaorapid-
MIIyecKoid GyMare KpHUBble pacnajga pajaHoHykJaugos '8F u !'C B naac-
THHAX KPEeMHUsi H o6pa3iax CpaBHEHHs. DTH KPUBble CTPOSIT B KOOP/AH-
Hatax lgn,.—t¢, 11e 1, — CKOPOCTh CueTa aAHAJHTHYECKOTO H30TOINA.,
COBIL./MIIH, li3MepeHHAsi B MOMEHT BpeMeHH f.
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KpuBbie pacnana, nocTpoeHHble 110 pe3yabTaTaM H3MepeHHii aKTHB-
HOCTH NJIACTHH KPEMHHSs, OOBIYHO COCTOST H3 ABYX KOMIIOHEHT C TepHO-
aom noaypacnaza 20,38 mun (M'C) u 109,8 (18F).

ObpaboTka KPHBBIX pacnaja COCTOHUT B HX IpadHyecKoM pasJoxe-
HHH Ha KOMIIOHEHTHl H HAXOXJAEHHU METOAOM 3KCTPAMNOJSUKH CKOPOCTH
cyeTa Ka:KAoro aHaamtuyeckoro nsotona n2(8F), n¢ (Y'C) B momenr
OKOHYaHHA OOJIyueHHSs,

Ecnu B Xoe 06paboTKu KpPUBBLIX pacrnafa OOHAPYKEHO HeCOOTBET-
CTBHE NCPHOAOB noOJypacnaZa, HaHJeHHBIX B 3KCIepHMEHTe, TalbJHy-
HbIM 3HAYCHHAM, aHaJH3 JaHHOH NJACTHHBL KPEMHHS HEOOGXOAHUMO IO-
BTOPUTb C TIpUMEHEHHEM paJHOXMMMHUECKOro BbiIeJEeHHS aHaJuTHYeC-
KHX H30TOIIOB.

Kpusble pacnaja, nocTpoeHHble N0 pe3yJbTaTaM H3MepPeHHi aKTHB-
HOCTH OOpa3UOB CPaBHEHHS, SIBASAIOTCSH OJHOKOMIIOHEHTHBIMH i JOJIZK-
Hbl COOTBETCTBOBAThL NepHony noaypacnaja ''C pas rpadura nau ‘817
aqs kBapua. [lo aTum kpuBbHIM pacnajga onpefeasitoT CKOPOCTb CUeTa
8F (nQo, » COBN./MHH) B KBapue M ckopocth cueta '"C (n§ .
COBN./MHH) B rpadure B MOMEHT OKOHUaHHUS OOJIYYEHHSI.

[TonyueHHble BeJHUHHbBl aKTHBHOCTE!i 06PA3LOB CPABHEHHS AJSI TPeX
3HaYeHHUH PHEPTHH aKTHBHPYIOUINX YACTHUL, HCHOJB3YIOT AJS NOCTPOEHMS
KATIOPOBOUHBLIX KPHBBIX — 3aBHCHMOCTEH ng, , NG OT SHEPIHH AK-
THBHPYIOINX vacTH £, M3B. O1u Ka/inGpoBOUHBle KPiiBble HCMOAB3Y-
0T A5t Onpejeedliss aKTHBHOCTH O0Pa3iOB CPABHEHUS TPH MPOMeEKY-
TOUHBIX 34&YCHHAX 3HEPIHH aKTHBHPYIOULHX YaCTHL, COOTBETCTBYIOULHX
qﬁ)aKTIIi}GCK()ﬁ TOJUWHHE YIAaJE€HHOro C NJacCTHHB KPEMHHA MOBEPXHOCT-
HOTO CJ04.

Maccusylo 20410 npuMecH B NPOUEHTaX BBLITHCASIOT N0 OPMyJaM:

0 —hot . I
. x 1—e 7SiO; SiQ,
kicaoposa  X9=51,3. —=—- = v il ek (2)

g0, l—e
k.t
C cC C
Ny l—e e ‘
yrJaeponaa XS‘—— 99,19;%r — 7 _lx—’ (3)
C l—e C X

rae n9,n¢ —-ckopocTs cyera paanonsorona '8F i 'C cOOTBETCTBeHHO

B MOMEHT OKOHYaHHS 0OJyueHHs B IIJACTHHE KPCMHIis,
COOTBETCTBYIOULASl Dl eprud uvactuy £, , COBH./MHH;
N0, » RE — CKOPOCTL cueta paanounsorona BF u 'C coormetctBeH-

HO B MOMEHT OKOHuYaHHs 06JydeHHs B kBapiue (SiOj)
unu rpadure (C), COOTBETCTBYIOLIASI 3HEPTHH  4acTilll
[, coBn./MmuH;

I.. Isio,, {c— cpelHHil TOK aKTHBUPYIOLHX YACTUIL NPH OGJYYEHHH Ha
yckoputene kpemuusi( x), kBapua (SiOp) uau rpadura
(C). MKA,;

t,, lsi0, fc— NPOJONKUTENLHOCTh 0OMyUeHHs] HA YCKOPHUTEJe KpeM-

uust (x), kBapua (SiOq) 1 rpadura (C), mMuH.
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3a pe3yJibTaT aHaJH3a NPUHHUMAIOT cpelHee apHMeTHUECKOe ABYX
BBHIYHCJEHHBIX MO popmyJse (2) uau (3) pes3y1bTaToB MNapaJelbHbIX
ONpe/ieJIeHH, KaXKAblH U3 KOTOPBHIX NOJYy4YeH JJIsi OAHOIl H3 ABYX mJjac-
THH KpeMHHs, 00JIyUeHHBIX PH OJHOM peXHMe paboThl YyCKOpHTes
(6e3 nepecTpONKH NO IHEPTHH ).

PasHocts 6odblilero ¥ MeHbLUEro W3 ABYX Pe3yJbTaToB NapaJielb-
HBIX OIpefefeHHl ¢ JoBepHTe/IbHOI BeposTHOCTBIO P=0,95 He no/xHa
NpeBHINAaTh BeJAUYHH a0CO.IIOTHBIN JONVCKAeMbIX PacXOXIAEHHWH, MpH-
BeleHHbIX B Tabu. 1.

Tabauna l
MaccoBast 1014 npH- | AGCOMIOTHOR AoOYyCKae-
OnpepgeasieMas npuvech MeCH, % MOe PAIXONKIeHHe, Y%
Kucnopoa 1-10-3 6,3-10—*
1.10— 6,3-10—5
1.10—3 6,3-10—5
1.10—° 6,3-10—;
5-10— 3,0-10—
Yraepoa 1-10—2 5,5-10—*
1-10—* 5,5:10—°
1-10—° 5,5-10—¢
2:10—° 1,0-10—

[TpaBuNbHOCTD PE3y/bTATOB aHAJH3a KOHTPOJHPYIOT METOAOM, 3a-
KJI0YaIOLUIUMCs B IPOBEJEHHH aHAJH3a OAHUX H TeX Ke IJIACTHH KpeM-
HHUS TpY ABYX 3HAUEHHSAX 3HEPrHH aKTHBHPYIOWHMX uacTHI. [/ KOHT-
POJISI NPaBUJIBHOCTH OTGHPAIOT M3 paHee NMpPOaHAJU3HPOBAHHHIX IJAC-
THH KDEMHHsi 00paslbl ¢ COAepXKaHHEM KOHTPOJHPYEMBIX ImpuMeceit
Ha ypoBHe 10~3—10-° 9% mo macce.

Kucnopon u yriepox onpeneisior npu sueprun uoHoe *He 7,5 u
10 MsB, upu onpejejieHHy a3oTa IJIACTHHB 00JyYalOT NMPOTOHAMH C
sHeprueil 5 u 6,5 M3B.

PesynbraThl aHa/d3a CUMTAIOT NPaBHJAbHBIMH C JAOBEPHTE/bLHOH Be-
positHocThio P=0,95, eciu pasHOCTb MeXAy HallleHHBIMH IIPH Pa3HBIX
9HEPTHSAX YaCTHL 3HAUEHHSIMH KOHLEHTPaUMil npHMecefi He NpeBHIIaeT
BEJIMUHH ab6COMIOTHBIX JOMyCKaeMblX pacXOXKIeHHH, NPHBEJEHHHIX B
Tab6a. L.

42 Awanau3 ¢ NpUMeHeHHEM PpPaAHOXHMHUYECKOTO
BbhiJeJeHHS T aHAaMHTHUYECKHX HM30TONOB

4.2.1. Onpedenenue Kucaopoda 8 Kpemuuu ¢ npumerneruem paduo-
Xumuueckoeo govl0esenus

Meton npuMeHSIOT i ONpefeJeHHs COJepXKaHHA Kucaopoja B
KPE@MHHH, KOTZa HeoGXOAHMO YCTPAHUTD BJHUSIHHE IPUMeceli-HCTOUHHKOB
NO3HTPOHHOI aKTHBHOCTH. HaJsnune moMex OoT mpuMeceit H HeOOXOAH-
MOCTb HX VCTPAHEHHS YCTaHaBJALBAIOT IO pe3V.1bTaTaM 00paboTKH KpH-
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BHIX pacCrnajfia NpH aHaJH3e KPEMHHS HHCTPYMEHTAJIbHEIM METOAOM B
COOTBETCTBHH € 0. 4.1.

Jns onpenesenusi COAEPXKaHUSA KHCI0POJa ¢ NPHMEHEHHEM pajHO-
XUMHYeCKOTo BhijejeHns 8F naacTUHB KpeMHHMs T1ocje HHCTPYMeH-
TaJIbHOTO aHaJu3a mo 1. 4.1 J0JXKHB ObITh BHOBb 00paboTaHbl B COOT-
BeTCTBHH C M. 3.1, NIOBTOPHO 06JyueHbl, BbAePXKaHB NOC/TAe OKOHUAHHS
obayuenusi B TeueHue 5—10 Mun u 00paboTaHbl B COOTBETCTBHH C
n. 3.4, mocJe yero MJACTHHY KPeMHUs nepeHOCAT B 6okec Ne 2 ans pa-
JHOXUMHUYECKHX paboT.

B wamky u3 ¢roponsacra HaJIUBAKT 5 CM3 CMeCH KOHUEHTPHPOBaH-
HbIX (PTOPHCTOBOJAOPOAHON H a30THOH KHUCJOT C H3BECTHHIM COAEPXKAHH-
eM ¢Topa (pacTBop 2) H B Hee NMHHIETOM K3 (PTOpPONTACTa NOTPYXKAOT
KPEMHHI.

3a BpeMs pacTBOPEHHSA B CMeCH TOJIIHHA MJIACTHHH KPEMHHS HOJI-
KHa YMeHBIUHThCA He Menee, yeM Ha 300 mxM. KosnyecTBO KpeMHHS,
nepeBeleHHOTO B pacTBOP, KOHTPOJHPYIOT IO YMEHbIIEHHIO MacChl mJa-
CTHHBI KPeMHHS Am, M ¢ yYyeTOM ee TIOJHOA moBepxHocTH S, M2
(cm. . 3.4).

B peakunuoHdyio koaly npubopa  AJds  IHCTHIAASUMH  (TOpa
(uept. 1) nomemaior 250—300 Mr H3MeJbYEHHOr0 CHJAMKATENS, KOJ-
Oy 3aKpHIBAIOT BOPOHKOH ¢ NPUTEPTOH NpoOKO# M IOAKJIOUAIOT K BO-
JOCTPYHHOMY Hacocy, 1ocjie 4Yero B8 Ko.16V HepeqHBalOT cMecb 2 U3
MTOPONTALTOBON YallKH, COJEPXKallylo PacTBOPEHHbIH KpeMHJH, ¥
npwiiiBarT 10—15 cM® KOHUEHTPHPOBAHHOH CEPHON KHCJIOTHI.

Tlpubop aas aucTHANAUNM coednHeHMH dropa
C KpeMHHMEM U3 MOJIHOGAEHOBOrO CTeKJa

K racocy
[y

l—peakuuoHHasi KoOJAOa; 2—TpyOka C CHJIHKarejeM,

NPONHTAaHHBIM KOHUEHTPHPOBAHHON CepHOR KHCIOTON;

3—npHeMHUR ¢Topa, colXepxamuil 15 cM® DHCTHAIAM-
poBaBHOM BOABI

Yepr. 1



Crp. 11 FOCT 26239.7—84

@O TOpHABL KPEMHHS OTTOHSIOT B TeueHHe 3—5 MHH NpH pabGoTallem
LOJANCTPYHHOM Hacoce M NMOIVIOIMAKT AHCTH/IKPOBAHHOHN BOJLOH B TpH-
cemupke 8. Ilocse oKOHYaHHSI OTTOHKH NPHEMHHK 8 OTCOEAMHSIOT OT
npubopa, a 3aTeM OTKJAKUYAIOT BOLOCTPYHHBIA HACOC.

PacTeop n3 npueMHHKa 8 NepesHBalOT B CTEKJSHHBI CTAKaH BMec-
ritMmocThio 100 ¢M3, cogepxaluil 15 ¢cM3 HAarpeToro A0 KHIEHHS PacTBO-
pa HHTpaTa JauTaHa (pactBop 1) W IPOAOAKAIOT HATpPCBaHIlE ellC B
TeuyeHye | MUH, HENPEPBIBHO TepeMellnBas pacTBOp.

O6pa3sopaBliniics ocagok (QTopHAa JAHTAHA OTHEJSIOT UEHTPHOY-
rIIpOBaHHEM, IPOMBIBAIOT MOC]eA0BaTeAbHO ropsideil 5 M a3oTHo# KuC-
JT0TOH, cuHpTOM C 3¢upoM, 3pupoM H 3aTeM NOACYWIHBAIOT, MOMelllas
npoOHPKY € 0CaJKOM BOJIH3H 3JCKTPOIJINTKH.

JlIMTeNIBHOCTh XMMHYECKOTO BBIJeJiCHHSI ocajka (PTopuaa JaHTaHa
ne npepbiaer 20—30 MuH.

Boicymenkslit ocafok GTopuia JaHTaHa NEPEHOCAT HAa KaJbKy, 3a-
BOpPAYXBaIOT B HEE, KaJbKy NOMEUIAlOT B aJIOMHHHEBYIO KacceTy U me-
pefaloT Ha CNeKTPOMeTp y—7y-COBIAJeHHN AJS H3MEpPEHHsT KPHBOH pac-
najaa.

AKTHBHOCTHL OcajKa (QTOpUIA JIAHTAHA U3MEPHIOT Ha CeKTPOMeTpe
y—7y-COBNaneHuil ¢ MHTepBaJaMH MexXAy u3MepeHHaMH 30—60 MuH.
M3mepenus 3aKkaHYUBAIOT, KOI'la aKTHBHOCTh OCallKa CHH3HTCA A0 YPOB-
s (OHA CHEeKTPOMETpa.

[Mo pesyabTaTam u3MepeHHH CTPOST KPHBYIO pacnajza n=f(f) u no
Hefl OTpemesisioT cKOpocTh cuera 8F Bo ¢ropume mantana n9,
COBMN./MHH, B MOMEHT OKOHYaHHUS OOJY4YeHHsI METOJLOM B3KCTPANOJSLHH,

TTocne okoH4YaHHR H3MepeHUH OCajOK (TOpHAA JaHTaHA H3BJEKa-
10T 13 aJIIOMHHHEBO! KacceThl H B3BEUIHBAIOT. XHMHYEeCKI BRIYOA d)T()~
pa K onpenensior Kak OTHOIIEHHe MacChl OCafKa M g, , COOTBETCT-

svioneit 100 % -Homy BBHIjenenno hrTopa, K Macce M ., BbIAENEHHOTO B
NAHHOM OMBITe ocanKa

K];: 000 . (4)

my

MaccoByio 10110 npumecu kucaopoga (X ©) B npouenTtax BbIYHCIS-
10T o (popmyJe

—A
o_ = ”9 [—e o'sto, Isio, F
\9=513 + —&—- ——3 C K (5)
nSiOg I—e O'x X
rie n? — cKopocTh cueTa paaxousorona '8F B MOMEHT OKOHua-

Hist 06YUeHHsT B [IACTHHE KPEeMHHSI, COOTBETCTBYO-
LIHX 3HEepruy yactuy £, coBN./MHH;

nQo. — CKOPOCTb cyeTa paauousdotona '*F B MOMEHT okonua-
His obavyeHHss B KBaplie (SiO;), cooTBeTCTBY:OUIAN
3HePruil aKTHBUPYIOUIHX YacThi £ ., COBM./MHH;
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I sio, — CpeJHHII TOK aKTHBHPYEMBIX YaCTHIL IpH 0BJyYeHHH Ha
YCKOpHTEJNe COOTBETCTBEHHO KpeMHHsl (x), KBapua
(SiOz), MKA,;

¢y Iso, — IPOAOJIKHTENBHOCTh 06JyUeHHs] Ha YCKOPHTeae COOT-
BETCTBEHHO KpeMuust (x), kBapua (SiOg), MHuH;

KE ~— XHMHAYeCKHH BBIXOA (TOpa.

3a pe3yabTaT aHaaH3a NPHHUMAIOT CpPelHee apH(pMeTHYeCKoe ABYX
BHIYHC/AECHHBIX N0 GopMyae (5) pe3ysbTaToB nmapaJiejbHBEIX Olpejele-
HHH, KaxXAblH U3 KOTOPHIX MOJYUYeH AJS OLHOHA U3 ABYX NJIACTHH KpeM-
HHA, 06/1yyeHHBIX NPH OAHOM pexXuMe paBoTH ycKoputenast (6e3 mepe-
CTPOWKH IO SHEPTHHU ).

Pasnocts 60/bIero 1 MeHbIIEro ABYX Pe3yJbTaTOB NapaJesibHhX
onpejeJ/eHuli ¢ JOBepHTeAbHON BeposiTHOCThI0 P=0,95 He n0JKHa npe-
BBILIATL BEIHYHH abCOMIOTHBIX AONMYCKaeMBbIX pacXoXKAeHHH, npuBeeH-
HBIX B TabJa. 2.

TabGuuua 2
Maccosas goas AGcoaioTHOE R0OMYyC-
nIpEMecH I(HCJ!OpO- KaeMmMoe pacxoxpe-
na, % HHE, %
1.10—3 7,0-10—*
1-10—* 7,0-10—%
1-10—5 7,0-10—6
1.10—8 7,0-10—7
5:-10—7 3,0-10—7

ITpaBHJIBHOCTD Pe3yJbTAaTOB aHaMH3a KOHTPOJHPYIOT Ho m. 4.1.

4.2.2. Onpedeaenue xuciopoda u yerepoda 8 KPemuuu ¢ npumene-
Huem paduoxumuueckoeo gvilesenus ¢ropa u yesepoda.

MeTon nprMeHsieTcsl B clyuasiX, ecld HEOOXOAHMO YCTDaHMThH B3a-
HMHOE BJIMSIHHE KHUCJOPOJa M yriepoja, a TakiKe APYrHX Npumeceii —
ACTOYHHKOB NMO3HTPOHHOI aKTHBHOCTH HA Pe3yJbTaTH aHAMH3a.

B HuKeaeBHil THUre/b noMenlalT 2 T THAPOOKHCH HATPHA, 1 T asor-
HoKucJsoro Hatpus, 0,8 r ¢ropuna Hatpus u 0,3 r kKap6boHaTa HaATpHA,
THTeJIb CTaBSIT B THreJbHYIO IIeUb, IPeJABapHTeJbHO Harperyo ao 200—
250 °C, BbiZepKHBAIOT B Hell JO NpeKpalleHus ra30BbAeNeHHs. 3aTeM
THeJIb H3BJICKAIOT U3 MeYH, OXJAaXK/JAIoT Ha Bo3ayxe xo 100—150°C, mo-
CJle yero B pacmJiaB Morpyxalor o6pasen kpemMHusa. TeMnepaTypy B me-
uy nosuuaoT a0 400—450 °C, turesnp ¢ 06pas3ioM CTaBAT B eYb U Npo-
BOJSIT crijlapiieHde B TeyeHue 4—5 MuH. Iloc/e 0KOHYaHUS CNJIaBJIEHHS
THreJIb U3BJEKAOT U3 meud, oxsaxaait 1o 100—150°C u moMemalor
B peakUHOHHYIO KoN6y / npubopa (uept. 2).

4 3ak. 2333 97
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Mpu6op nns gucTuansuuu coenuHenuit Propa ¢ KpeMHHEM
H YIVIeKHCIOTO ra3a M3 MoJHGHeHOBOro cTekja

l—peakunonnas Kon6a; 2, 4—TpYOGKH C CHAHKarenaev, NPONHTAHHBIM KOH-

UEeHTPHPOBAHHOH CepHON KHCJOTOH; 3—npueMHuk d¢ropa, conepKauui

15 cM® puCTHANHPOBaHHGH BOAB; S—IPDHEMHHK YIJEKHCIOro rasa, cogep-
xKawHui 15 cM® aMMHAYyHOro pacrBopa XJopuja GapHusi

Yepr. 2

PeakiioHHy0 KoJIOy 3aKDHIBAIOT KaleJbHOIl BOPOHKOH, npuHGoOp
AJISl JHCTHAJISIIHN Ta30B NOAKJIOYAIOT K BOAOCTPYHHOMY Hacocy. B pe-
aKIHOHHYIO KOJGY 4epe3 KaleJbHYIO BOPOHKY npujauBaior 10—15 cm?
KOHIIEHTPHPOBAHHOH CEpPHOH KHCJIOTH. YUepe3 4—5 MHH 10Cje Hauaja
peakuuH B KoJ6y mpunusaioT 1,5—2 cm® Boasl. OTrOHKY NpOJOMIKAIOT
eule 3 MHH, 3aTeM I10CJ€A0BaTEJbHO OTKIIOUYAIOT IIPHEMHHKH 3, & U BoO-
JOCTPYHHBIA HacoC.

4.2.2.1. Onpedesenue xucropoda

M3 pacTtBopa, comepiKallerocsi B NpUeMHHKe J, BBIAEJIAIOT OCaLOK
¢ropuia jsaHrana no n. 4.2.1.

XuMHYeCcKHIl BHX0J (GTOpa onpereasiior 1o popmyne

1,24

F:
Ki =1 (6)
rge m,-—mMacca ocajka (TopHia JiaHTaHa, BLHIJCJEHHOrO B [AaHHOM
OIBITE, T.
Maccoyio 1010 IpHMECH KHCJIOPOAd PACCYHTBHIBAIOT M0 (OpMy-

ae (5).

3a pesy. bTaT aHaJH3a NPUHUMAIOT cpefHee apHPMeTHUECKOe ABYX
BRIYHCJEHHHIX [0 ¢opMyJie (5) pe3yJabTaToB MmapaJelbHbX olpejgede-
HHH, KaXAbBH H3 KOTOPHIX MOJYYeH [Jis OAHOH M3 IBYX IIACTHH KpeM-
HHS, O6JIyYeHHBIX NIPH OAHOM pexXHMe paboTH yckopHTeJs (6e3 mepe-
CTPOHKH MO 3HEPTHH ).
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PasHocTp 60JblIero ¥ MEHbLIETO ABYX PE3yJbTATOB lapaJJebHBX
ofnpeje/ieHHH ¢ JOBEPHTEbHOH BepoATHOCTbIO P=0,95 He 10/:KHaA npe-
BBHILIATH BEJHUYMH a0COMIOTHBIX ZONYCKaeMBIX PAacXOXKJeHHH, NpHBeLeH-
HHX B Tabda. 3.

Tabaunua 3
MaccoBaa poas A€conoTHOe gomyc-
OpHEMECH KHCAOPO- KaeMmoOe pacxoxie-
Aa, % HHBe, %
1.10—2 7,0-10—*
1.10—* 7,0-10—°
1-10—5 7,0-10—5
1.10—¢ 7,0-10—7

I1paBHABHOCTL PE3yJbTATOB aHajJU3a KOHTPOJHPYIOT 1o 1. 4.1.

4.2.2.2. Onpedeaenue yeaepooa

W3 pacTtBOpa, comepiKallerocss B IPHEMHHKe 5, BHIIEJSIOT OCalOK
KapGonaTta Gapus. ljs 3TOro colep:KuMoe NpHeMHHKA 5 IepeaHBaIOT
B crakaH. CTakaH HAKPBIBAIOT YaCOBLIM CTEKJIOM, CTaBSAT Ha 3JEKTPO-
IIMTKY W KUnATaT 1—2 Mu. 75 oTlesieHHs o6pa3oBaBlIerocsi OCajk-
Ka pacTBop QuAbTPYIOT uepe3 ¢uabTp HloTTa npu paspexeHuu, cosaa-
BaeMOM BOJOCTPYHHBIM HACOCOM, NIPOMBIBAIOT XOJIOAHBIM PacTBOPOM
xJopuaa GapHsi, CUPTOM, 3GUPOM, NOACYIUHBAIOT HAa BO3AyXe. 3aTeM
OCaJIOK NepeHOoCSAT Ha KaJbKy, 3aBopayHBalor B Hee. KanbKy c ocaj-
KOM IIOMellaloT B aJIIOMHHHEBYIO KacceTy JJIs U3MEPeHHS aKTHBHOCTH
Ha CIIEKTPOMeTpe y—y-COBNaAeHHI.

AKTHBHOCTb BBIEJNEHHOTO OCafKa YIJAEKHCAOro 0apHs H3MepsioT B
TeuyeHHe II€PBOrO gaca yepe3 kaxkjanle 10—15 MuH, 3aTeM HHTEpBal
MeXJy M3MepeHHsIMH Moxer GHITh yBeanueH ao 30—60 muH. M3mepe-
HH$1 3aKaHYHBAIOT, KOTJa aKTHBHOCTb YIJIEKHCJOro 6apHusi yMeHbIIHTCS
JI0 YPOBHS (hoHA B H3MEPHUTEJNbHOH YCTAHOBKE,

ITo pesysbTaTaM H3MepeHHs AKTHBHOCTH CTPOAT KPHMBYIO paclaja
n=f(t) 1 no Heft METOLOM IKCTPALOJISILHH ONPEJENSIIOT CKOPOCTh CHe-
ta ''"C B xapGonaTe Gapusi nC B MOMEHT OKOHYaHHsSI OGJydYeHHs..

IMociie okoHYaHusI K3MEpeHHH OCalloOK Kapb6oHaTa GapHsi U3BJEKAIOT
H3 aJIIOMUHHEBOH KacCeThl M B3BEIUHBAIOT. XMMHYECKHH BBIXOJ, yIJiepo-
Ja ONpefefsioT KaK OTHOIIEHHEe MacChl OCajKa YrJekucjoro OapHs,
cootBeTcTByMomeil 100 9% BbigejeHHI0 BBEASHHOTO B ONBIT CTaGHJBHO-
ro H30TONMHOrO HocuTens yriepoxa 0,558 r, k mMacce m, BbHAEJECHHO-
TO B JaHHOM OMNBITE OCaAKa

Ke— 0,558 e

my

Maccosyio xoaio npuMecu yriaepoga (X€) B mpoleHTax PaccUMTH-
BAIOT N0 GhopMyJie

4% 99
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c ot I
XSZQQ’IQ'%' — ctc ’ —]—C_KS’ @8)
x

ng 1—e tclx
rae n$ -— cKopocTh cueta paxuoHaorona 'C B MOMEHT OKOHYaHHA
06JyYeHHs B IJIACTHHE KPEMHHS, COOTBETCTBYIOLUIAN
3Hepruu uacTHU E . , COBM./MUH;
nf — aKTHBHOCTb pajHouszorona ''C B MOMEHT OKOHYaHHs
06ayuyenus B rpadure (C) npu SHEPrUM aKTHBUPYIOLMX
vyactuy £, , COBI./MUH;
I,, [c— cpennuii TOK aKTHBHPYIOUIHX YaCTHI IPH 0OJYYeRIU Co-
OTBETCTBEHHO KpeMHHuA (x) u rpadura (C), MKA;
t,, tc — NPOAOJKHTENBHOCT OOJY4YEHHs] COOTBETCTBEHHO KPEM-
Husa (x) u rpadura (C), MuH;
K¢ — xumnuecknii BHXOA yraepoaa.

3a pe3y/abTaT aHaJu3a OPHHHMAIOT cpefHee apHPMeETHUECKOEe ABYX
BBHIUHCJCHHHIX MO ¢opmynae (8) pe3yapTaToB napaJjielibHbX omnpese-
JIeHHH, KaxKIB U3 KOTOPHIX NOJYYeH [Js ONHOM H3 JBYX IJIACTHH
KpeMHHSsI, 00JyyeHHBIX NPH OLHOM peXuMe paboTh yckoputeanss (6es
nepecTPOHKH HEPTHH ).

Pasnocth 60apllero 1 MeHbUIEro M3 ABYX Pe3yJbTaTOB Hapallielib-
HBIX ONpeJe/IeHUl ¢ LOBEPUTEJIbHOM BeposTHOCThIO P=0,95 He no/KHa
npeBbIIaTh BEJHYHH aGCONIOTHBIX AONMyCKaeMBIX DacXOKAEHHH, npuBe-
JeHHBIX B Ta6J. 4.

Ta6naua 4

Maccosas noas AGconotHoe aonyc-
TnpUMeCH yriepo- KaeMOe pacXxoxpe-
aAa, Y% HHe, %
1.10—3 8,3-10—*
1.10—* 8,3-10—%
1-10-5 8,3-10—¢
2:10—5 8,3:10—

[TpaBunbHOCTD pE3yJbTAaTOB aHaju3a KOHTPOJHpPYylorT mo n. 4.1

4.2.3. Onpedeserue a30Ta 8 KpemHuu ¢ npumereruem PacuOXumu-
4ecKkoeo guldenerus yearepooa

MerToJ NpHUMEHSIIOT AJS ONpeJesieHUst COAeP:KaHUsA a30Ta B KpeM-
HHH, eCJH MaccoBasi 1oJs 60pa B HeM He npesbimiaer 1.1076 9,

s onpenenenust a3ota W3 npubopa AJs AUCTUAAAUAM (depT. 2)
UCKJIIOYAIOT NPUEMHHK 3 W TPYOKy ¢ cHiNKaresaem 4, COeAMHss TPyOKy
C cusaHKarejeM 2 ¢ NPUEMHHKOM 5 XJIOPBHHMJIOBOH TpyGKOH. Omperne-
JIeHHe BLIOJIHAIOT KaK yKasaHo B 1. 4.2.2.2.
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3a pesy/bTaT aHaJu3a NMPHHHMAIOT CPeflHee apH(pMeTHUeCKOe ABYX
BBIYHCJIEHHBIX 1O (opMyJtie (8) pe3yabTaToB mapaJlljieIbHHX ONpefede-
HHH, KaXAbl U3 KOTOPHIX NOJYUeH JJs OAHOH M3 JBYX NJACTHH KpeM-
HHs, 00JIy4YeHHbIX IIPH OAHOM pexXKHMe pabGoThl ycKopHuTeas (6e3 mepe-

CTPOHKH IO 3HEPTUH ).

PasHocTb 60JbLIEro U MeHbIIEro ABYX Pe3yJbTaTOB NapaJliesbHBIX
onpelesieHH I ¢ JOBEpUTENbHON BeposiTHOCThI0 P=0,95 He nosKHa npe-
BHILIATH BEJHYHH aGCOJMIOTHBIX AONYCKaeMbIX PacXOXKIeHHH, IpHBedeH-

HBIX B Ta6J. 5.

Ta6nunuma 5

Maccosas 1045 npH
MeCH asora, %

AGCoa0THOe Jomyckae-
MOe pacXOXAeHHE, %

1-10-3
1.10—*
1.10—3

[IpaBHabHOCTD pe3ysbTaTOB aHaaH3a KOHTPOJHPYIOT 0O 1. 4.1.
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Umewene Ne 1 TOCT 26239.7—84 KpeMHuHii moaynpoBOIHHKOBLIL. MeTox onpene-
JieHusl XKHCAOpOAa, yraeposa u a3ora

YT1BepXieHo u BBeneHo B AeficteHe IlocTaHoBAeHueM [OCyAapcTBEHHOro _Komutera
CCCP no ynpaBJeH0o KauecTBOM TPORYKUAHM M eTaWEapTaM OT 26.06.90 Ne 1847

Iara seseaenus 01.01.91

Pasnen 2. [lepBhifi, BTOpoli a63ansl H3/JO0XHTe B HOBOH peAaKUHH: «YCKOpHTEb
3apAKeHHHX YacTHI — HCTOYHNHKOB HoKop *He e sneprueii 13 M3B npH ToKe HOHOB B
nyuke 1—>5 MKA, HCTOYHHK NDOTOHOB C sHeprred He Menee 6,5 M3B ¥ TOKOM HOHOB B
nyuke 1—5 MKA»; .

YeTBEPTHIA, NATHI a63albl H3NOXNMTh B HOBOR PEAAKUHH: «YHHBepCaJbHEI pain-
omerp-no3umerp Thna mnC-01P.

(Mpodormcenue cm. c. 116)

115

(Tpodonscenus usmenenus k F'OCT 26239.7—84)

Biokew tuna 1K-H)K pas papuoxuMmuueckux paboT ¢ TONOMHHTEIbHON 3aLHTOH
H3 CBHHLUOBBIX KHPAHYEH H NPOCBHHIOBAHHOTO CTEKJA B COOTBETCTBHH ¢ TPeGOBAHHAMH
HPB-76/87»; nocae c10B «rommuuoii 10,15, 23> AONOJHETh 3HaueHusMu: 34, 50, 70;

32MEHHTDb CJ0B2 H CCHIJIKH: «BBIpe3aHHble H3 yraeHl cmekrtpaapyblx OCY 7—3 nu-
amMeTpoM 6 MM u TOJIUHHOH 3 MM» Ha «BBHIpe3aHHbBle M3 nuporpadmura mapku MIIT-8,
nasmepom 15X 15X3 MM», «sbicoTol 20—25» Ha «BHcoToll 25—30s, TOCT 18300—72
#a TOCT 18300—87, OCII-72 na OCII-72/87;

HekI04HTL cebikKH: [TOCT 10696—75, TOCT 2871—75.

Pacreop 1. 3amenntb snavenue: 12 r Ha 312 r.

Iynxr 3.1.1. IlepBHlit a63ai nocje cJ0B «ABYX NapalielbHbiX NJaCTHH KPEMHHS»
ZONONHUTE cioBaMu: «Ha apanns rorosT niacTHHH KpeMHHS B Bujie KBalpaToB O
CTOpPOHOH 12-~14 MM u toamuHo#l 0,3—3,5 MM».

Nysxr 3.2. INocaexnui a6sau. 3ameHuTs 3HaueHne: 1—I10 Mpd na 1—3 muu.

(IT1podo.ascenue cm. c. 117)
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(ITpodorxenue usmenenus xk FOCT 26239.7—84)

ITyuxr 3.4. Tperufi aG3an M3JMO0XKHTh B HOBOA penakuud: «[IpH onpeneneHud KHc-
JOPOAa H YrJjepoAa ¢ MOBePXHOCTH OGJYUYeHHBIX IIACTHH KDEMHHSI NOJKeH GHTbh yAa-
JeH cJof ToauuHOft 45—50 MKM, KOTOPDOMY COOTBETCTBYET yMEHbIICHHE 3HEPruH Ho-
HoB oT 13 no 10 M3B»

Ilyukr 4.1, IlepBuA a63am nociae CJIOB «B NOJHKPHCTAJJIHYECKOM KDEMHHH» JO-
NIOJHHTD CJOB2MH: <H B HEJErHPOBAHHOM KDEMHHW»;

nATHI a63al nocje cJAOB «0oGpaslbl CPaBHEHHs H3 rpadHTa» AOMNOJHHTL CJIOBa-
MH: «<d HUTPHAA AJIOMHHHAY;

IMocne skcnapkauun dopMyn (2) u (3) nomonHuts a63aueMm: «OnHCAaHHBIY MPHH-
IMN H3MepeHHs KPHBHX pacnaga, o6paGoTKH pe3yNbTaTOB M3MEpeHHs H [OJyYyeHHs
KOHEUHOro Pe3yJbTaTa — KOHLUEHTPAUHH ONpejeseMoll NPHMECH B MJACTHHE KPEMHHS,
— NONIOXeHH B OCHOBY aBTOMaTH3HpoBaHHON cucteMn «AKAH» B xoMmiexkce ¢ 9BM
EC-1010. TTporpamMa o6paboTKu pe3y/bTaTOB H3MepeHHii cOCTaBJeHa Ha #3bIKe
«FORTRAN-4».

ITynkr 4.2.1. ITocae sxcnaukauuu GopMyan (5) pomosHuTh aG3auem: «M3mepernue
KDHBHX pacnafa BHZJEJeHHHX 0calikoB ¢GTOpHAA JaHTaHa M 06paboTKa pe3ysbTaToOB
H3MepeHHH NMPelYCMOTPEHH NPOrpaMMoH, cOCTaBJEHHON A/ aa‘romamsngoaaﬁuoﬁ CHC-
teMn «AKAH» B xomniekce ¢ 9BM EC-1010, Hanucanso#t na sisuike «<FORTRAN-4»,

Ilyexr 4.2.2. Bropo#& a63au. 3aMeHuTh cjoBa: «[locie OKOHUAHHS CIVIABJECHHS
THTeJb H3BJEKAIOT H3 neuH, oxyaxpaanTt a0 100—150°C u nomelnaorT B peakIHOHHYIO
KoanGy I npubopa (uept. 2)» Ha «Ilocie OKOHUAHHS CNJIABJCHHUS HHKeJeBHHA THreab [
H3BJIEKAIOT M3 IIeYH, OXJaXaawT Ha Bo3ayxe o 100—150°C u noMelmamTr Ha AHO
peaxiHoHHOro cocyia 2 npubopa (ueprt. 2)»;

9epTeX 2 3aMEeHHTb HOBHIM:

: Ria|
I — HHKeJeBhI THTEJb ¢ OXJa’XJ1eHHbIM pacnjassM; 2 —
PE2ENHOHHKA cocyld; 3 — TpyOKa C CHAHKareneM, nPONH-

TaHEbIM KOHUEHTPHDOBAHHOH CeDHON KHCAOTOH; 4 — npueM-
HHUK ¢Topa, cofepxauiuii 15 cM® AUCTHANMPOBAHHON BOIbI;

§ — NPOMEKYTOYHas eMKOCTb; § — MNPHEMHEK VII2KHCJIOTO
rasa, comepxawmuil 15 cM® aMMHAYHOTO pacTBOPa XJICPHER
Gapus
Uepr. 2

TpeTHH ab3an. 3aMeHuTh c10Ba: «PeaKUHOHHYI0 Kosi6y» HAa «Pe2KUHOHHBIH co-
cyR», <B peakuuorEy10 KOa6y» Ha «B peakiHOHHBIA cocyn».

[Tyrkr 4.2.2.1, TlepBHi#i a63au. 3aMEeHHTBb CJIOBA: «COJEDPKALIErocs B NpHEMHHKe
3» Ha «COIepKalUerocs B NpPHEMHHKE 4>,

ITyuxr 4.2.2.2. TlepBoii ab3au H3JO0XKHTb B HOBoO# penakuun: «K3 pacrsopa, co-
Iepikaillerocs B NPHEMHHKe 6, BHAEJSIOT Ocajox KapGonara Gapusi. Jas 3toro co-
IeDXHMOe NpHeMHEKa 6 nepeauBalor B CTakaH, CTakaH HaKpHIBAIOT 4aCOBHIM CTEK-

(ITpodosscenue cm. c. 118)
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(Tpodoancenue usmenenun x F'OCT 26239.7—84)

JIOM, CTaBfIT Ha 3JEKTPONJHTKY H KHNATAT B TeyeHHe 1—2 MHH, 3aTeM pacTBOp OX-
naxaawT, o6pa3oBaBlIHACT OCafoK cOGHPAIOT Ha OyMaxKHOM (HJbTPE, NOMeUICHHOM
Ha pHo BopoHKM IllotTa. QuiabTpOBaHHE NPOM3BOAAT NPH Pa3PSKEHHH, CO3NABAEMOM
BOJCCTPYHHHM HacocoM. OcaloK NPOMBIBAIOT NOCJENOBATEJbHO XOJOLHHM PacTBO=
poM xJsopHaa 6apHs, cmHPTOM, 3bHPOM, NOACYIUIHBAIOT Ha Bo3ayxe, PHIALTD c ocal~
KOM NepeHOCAT Ha KaJbKy, 3aBopaynBaioT B Hee. KaJbKy ¢ 0CagXOM NOMEIMAT B
aMIOMHHNEBYIO KacceTy 115 H3MEepeHHd aKTHBHOCTH Ha CNEeKTPOMeTpe Y-Y-COBNaje-
Huff»; nocle 3KCIJAMKAauuH ¢opMyam (8) jomoannTh ab3aueM: <«kisMepeHHe KPHBHX
pacrala BHIe/eHHHX 0Cal1KOB Kap6oHata Gapus # 06pa6oTKa pe3y.JbTaToOB H3Mepe-
HUfi NpeayCMOTPEHH nporpawoﬁ COCTaBJIeHHOM 1/ aBTOMAaTH3HPOBAHHOA CHCTEMH
«AKAH>» 3 xommiekce ¢ 2BM EC-1010, manucannoft Ba asnikxe «<FORTRAN-4»,

[Myuxr 4.2.3. Bropou a03an H3J0XHTb B HOBOH pelakuud: «[Ipu onpexeienun
asoTa 3 mpubopa a8 AHCTHMIAHAK (YepT. 2) HCKJOYHTD UPHEMHHK 4, COCNHHHB
TPy6Ky ¢ cuadKareseM 3 ¥ NPOMeRYTOUHYIO €MKOCTh 5 XJOPBHHANOBOA TPY6KOH. Ome
pelejeHie BHNOJHAIOT KakK yKasaHo B 1. 4.2.2.2».

(HYC Ne 10 1990 r,))
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