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<C) /974 06'111edUHeHHf,IU UHCIIfUifylf -'depHf>IX UCCIIed06QHUi1 ,l(y6Ha 

H30TOIILI 3KaCBHHna - 311eMeHTa c nopJI.IJ.KOBLIM HOMe
poM 114 uaxo.u.JITCJI B neuTpe npe.u.cxa3auuoro /J-3/ ocTpo
Ba oTuocuTenLuoii cTa6HIILHOCTH.~JI.u.po, co.u.ep)l(amee Maru:. 
'ICCKHC 'IHCIIa npOTOHOB /114/ H HCHTp.OHOB /184/, OKa3LIBa-
eTCJI, KaK noKa3LIBaiOT paC'ICTbl; uau6onee CTa6H11LH~IM · ~ 

· oTuocuTenLuo cnouTauuoro .u.e.rieuuk. C yqeToM 8pe~euu 
)I(H3HH JI,IJ.ep OTHOC~ITCIILHO anLciJa- pacna.u.a ~611aCTL Cal.( hi X 
,IJ.OIIrO)I(HBY~HX H30TOnOB CMe~aeTCJI K ¥CHLWHM nopJI,IJ.KO
BLIM uoMepaM. O.u.uaxo"noucx 3Ka.cBHuna B. npupo.u.e JIBIIJieTCJI, 
no- BH.IJ.HMOMY, onpaB,IJ.aHHLIM, H · TaKaJI pa6oTa~ 6L111a npoBe-
.u.eua PJI.IJ.OM aBTOPOB /4-12/. , , 

,nnJI noucxoB. TJI)I(eimro auahora CBHuna B npupo.IJ.HLIX 
o6pa3nax HaMH 6LI11 npHMeHeH MCTO.IJ. perHCTpaUHH pe,IJ.KHX 
aKTOB CnOHTaHHOrO ,IJ.eiieHHJI C·llOMOmLJO 60JILWHX nponop-_ 
nuouanLHLIX C'leT'IHKOB ocxonxoB H :U.eTeKTopoB ueii'rpouoB;-~/ 
Onucauue annapa.TypLI co.u.ep)I(HTCJI B nepBOH ~uicnq~aliuor_o ; 
UHKIIa. * : . _ · · . . ~ . . , 

IIpono}n.iuouanLHLie c'leT'IHKH B noMemeuuu, 3aiUHmeuuoM 
OT KOCMH'ICCKHX'nyqeii CIIOeM 6eTOHa TOIIuiHHOH• 2 M, .. 

no3BonJIIIH o6uapy)I(HTL pe.u.xue .co6LI:THJI .cnouTauuoro .u.ene- ·. ·-
HHJI, _Ha ypoBHC, COOTBCTCTByJOme:M. B~IIH'IHHe .. ·· T/C ~ 10 22 

Ae111· 

I 1/. 3.u.ecL T - nepuo.u. nonypacna.u.a ucxoMoro cnouTanuo . , .. 
.IJ.CIIJI~erocJI H30TOna, . C - ero KOHUCHTpaUHJI :B. HCCne.u.ye -' 
MOM o6pa3ne B aecoBLix .u.onJix. PH.u. H3Mepeiluii ua: nponop~ 
UHOHaiiLHLIX C'ICT'IHKaX npOBO.IJ.HIICB B na6opa TOpHOM noMe":, 
meHHH, HMeBWCM TOniUHHY nepeKpLITHH, 3KBHBa11CHTiiyro ' 
40 CM 6eToua. B Taxux ycno.BHJIX:cymecTBC~J:IYID ponL urpal! 

"~. CcLinxu ua·nepByK> 'facTi. /IIpenpHHT OJHIH,. P6-7S88, 
):(y6ua, 1973/-.u.i:uotcH a· BH,lle /1/. . . . '• 
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· cl>oH oTAeJieaB:a xoc.MH'IeCKH.MH Jiy'la.MH caau~1. :il; ,Apyrax ·:'. 
- TJI)KenLix .MeniJIJioB, co,Aep>KaJUHXCJI B o6pa3nax. 3To o6cToll-- . . . ' '..;.. -

TeJILCTBO HeCKOJILKO. CHH:lKaJIO npe,AeJILHYJO 'IYBCTBHTeJILHOCTL.: 
llpHMeHeHHe ,AeTeKTOpOB HeiiTpOHOB OCHpBaHO . ua perHCT-;: .. 

·· panHH. 3a KopoTKHii npo.Me:lKyToK ap~:M:euu· (. T0:::.200 ·_..wKceK/ · 
'· · · . .ABYX HJIH 6onee !lJieKTpH'IeCKHX~H.MUYJILCOB OT HeiiTpQHOB, .. 

KOTopi.J:e acnycKaiOTCJI npa ,Aeneuuu; BepoJITHOCTL perucr· 
panHH ,AaHHOrO 'IHCJia·HMnyJILCOB B O,AHOM C06LITHH 3aBHCHT 
OT BeJIH'IHHLI ii - ~pe.,Auero 'IHCJia HeiiTpOHOB, conpOBO:lK,AaiO
JUHX ,Aeneuae. EcJIH ,AeiicTBHTeJI,LHo, KaK :iTo cne,AyeT -~~3 •· 
3KCTpanon11naii /13~n11· H3oTona 3Kacauuna c .Maccoii 298~ 
il~ 10, TO npH Ha.AJie:>Kauteii 3aiUHTe OT KOCMH'Ie~KHX Jiyqeji 
C UO.MOJJ.tLIO .A~TeKTOpOB·HeiiTpOHOB .MO:lKHO ,AOCTH'IL 60JILWOR 
'IYBCTBHTCJILHOCTHperHCTpanHH-CUOHTaHHOrO,AeJieHHJI 

·· caepxl'JI:>K_em.ix _3Jie.Meuioa. · · ·· :·;; · :- .': 
B ,Aauuoii pa6oTe 'npH.MeHJIJIHCL .AeTeKTopw ueiiTpouoa 

co C'leT.'IHKaMH .C reJIHeM-3., ycTaHOBJieHHLie .B. COJIJIHOR 
·-· maxie Ha rJiy6HHe llOO::..w.a~:r/1/. 'llyBCTBHTeiiLHOCTL 3THX 

. ,AeTeKTOpOB COOTBeTCTBOBaJia BeJIH'IHHe T~C ~-10~4 Aell ·:.: · 
npH' V > 4 .. )J;JIJ1 v.< 4 .Ji:pe,AeJILHO H3.MepH.MaJI: BeJIH'IHHa 
T/C ~OCTeneHHO y.MeHLWaJiaCL H ,AOCTH,rana 10 22. Aell npH 

·ii = 2 .AJIJI o6pa3noa, co,Aep:lKaJUHx 10-6 z/z ypaua /eM. no,A-
po6ue"= /1/i. . · . ,. ,_- , · :- . 

C nO.MOD.tLIO iJ:ponopnHOHaJILHLIX_ C'leT'IHKOB a·ueiiTpoHHWX: 
,AeTeKTopo:B 6Lino ucc·ne.Ao·:Baao. oxono · 60 o6pa3noa piunaii.;. 
uoro npoa'cxo)K,AeHHJI •. Bw6op ,.MeCTOpO:lK,AeHHii H .MHHepanL:-:. 

•, 

HLI~ o6pa30Baif:Hii onpe,AeJIJIJicai .B03MO~OCTLIO H~·O.MONHOii . 
coKpHcTaJIJIH3anHH ·3Kacauuna c .MHHepanaMH- ilocaTeJIJI.MH. '-•. 

, Me:lKaToMuwe· paccTOJIHHJI B;KpHcTaJIJia:X: no cpa:imeHHIO :· 
c H3BeCTHLIM,H CHCTeMaMH aTOMHO ... HOHHLIX. "3i}MlleKTilBHWX'~; 

·· ,. ~HJIH op6aninLHLIX pa,Auycoa 6onee uenocpe,AcTaeuuo onpe-
. . .. . . 

,AeHJIIOTCJI np:Hpo,Aoii XHMH'Ie'cKoif CBJI3H •. ll03TO.MY '.AJIJI ' 
nporuo3upoBaHHll xpyra"MHHepano:B, B KOTOPLIX MO:lKHo'oju:· 
.AaTL H3o.MoP41uoe axo)K,Aeuae '3Kac:Ba:Hna, ~enecoo6pa3uo 
UOJIL30B~TLCJI 3KCTpanoiulpOBaHHLI.MH l~aqemiJI~H ~e:lK-. 
aTO.MHLIX paCCTOBHHR. · · :· < ' · · · : . •.. . . ··.. ·, 

· Ha -ocuoa((~.Y.oro, .,A.iiJI :Hccne,AoBaHHii 6i.mu oTo6paHLI 
o6pa3tiLI cynLci>H.AHLIX PY.A, · o6orauteHiiLix raneHHTOM,. a 
Taic:lKe CYJILcl>ocOJIJIMH Ph ' As' Sb:. reoKpOHHTOM, ,A)KeM
COHHTOM, nuuKeHHTOM,:reiepoMopcl>uToM. Hccne,AoaauLiaJIIO- . 
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MOCHJIHKaTLI, o6orameHHLie pe,AKH.MH uteJIO'IHLIMH 3JieMeH.; 
TaMH H 'fl -M.HKPOKJIHH·, .MYCKOBJIT, nenHAOJIHT, nonnynHT. 
lii.mu H3y'leHLI TaK>Ke npoMLIWJieHHLie B03rOHLI KaMeuuoro 
nHTLJI H B03rOHLI aiicoKOTeMnepaTypHLIX ci>yMapoJI KJIIO'IeB-1 ! 

CKOR COUKH, B KOTOpLIX_ K03cl>cl>HnHeHT o6orameHHJI CBHHna ·- \/ 
OTHOC~TeJILHO HCXO,AHLIX_ 6a3aJILTOB COCTaBJIJieT OT .eTa ,AO , . V 
TLICJI'IH • 

\ 
l 

M:HuepaJILHLie o6pa3nLI OT6HpaJ1HCL H3 WHpOKOrO HHTep
BaJia no apeMeHH o6pa30BaHHJl MeCTopo~eHHii. CynLclJH.ALI 
cauuna ":' 113 MecTopo:lK,AeHHii-3aKapnaTLJI, Cpe,AueB: A3HH,, 
BocToquoro -3a6aiiKaJILJl, qexocnoaaKHH, ,D;anLuero BocToKa 
/40.;1.50 MiiH.Aem/, Ka3axc'Taua /500 MAH.Aem/, illaenuu 
/2 MApo. Aem./ H KoJILCKoro nonyocTpoaa /3,5 MApo. Aem/; 
amOMOCHJIHKaTLI .- H3 nerMaTHTOBLIX TeJij(apeJIHH'H KoJIL-

J 
CKoro nonyocTpOBa /1,9 -' 2,3 MApO.Arill/~ - . 

. B 6oJILWHHCTBe H3y'leHiiLix o6pa3noa ue QLIJia o6ua
py:lKeua KaKai-nu6o H36LITO'IHaJI aKTHBHOCTL; Ha ueKoTopwx 
CBHHUOBLIX CYJILclJH.AHhiX py".rlax HJ .MeCTOpmK.rieHHR C. "HH3KO
TeMnepaTypuoii" acconaauueii MHHepaJIOB Ha6JIIO,AaJI'CJl O'leHL 
cna6Liii 3clMlJeKT"cnouTaHHOro ,AeJieHHJl, KOTOpLiii uenL3Jl 6LIJIO 
oTHecTH i< clJ~uy. H3 nuxpy~ 'uaa6onee'no.riuo 6wna H3yqeua .. 

1 
cauunoao-:u_HHKOBa.ll py,Aa o,Auoro H3 3aKapmtTCKHX MecTo- 1 

po~eiiuii •. xoTopai · co,Aep:lKaJia . .AO 25~ c'aiiuna H lO-; 20~ 
nuuxa: liLIJIH TaK:lKe npo'B,e,AeHLI H3MepeHHJI aK,THBHOCTH 
o6pa3·noa CBHHna, BLJ,AeJieHHLIX H3 .noii py,ALI~ . 

liLIJia pa3pa6oTaua rH.APOMeTannypruqecKaJl MeTO.AHKa 
BLI.D.eJieHHJl cauuua H3 cynl.ci>H.AHLIX PY.A /eM. pucyuoK/. 

. H3MeJIL'Ieu.uyro py:ny o6pa6aTLIBaJIH a30THoii KHcJioToii:, npll -
noM auilou cynLci>H.AOB IS 2 -IOKHCJIJIJICJI .AO cynLclJaTa uolia, 
KOTOpLiii o6pa3y_eT· CO CBHHnOM TPY.AHO paCTBOpHMLIH OCa,AOK 
Ph SO 4 • He6onLmoe KOJIH'IeCTBO. cauuua I"" 5~/, ocTaamerocJI 
B a30THOKHCJIOM paCTBOpe, AOOCa:lK,AaJIOCL CYJILclJaTOM HaT-
pHJI. CynLcllaT cauuna pacTaop.llJICJl·HacLimeuui.I.M- pacTaopoM 
XJIOpH,AOB HaTpHJl H KaJILnHJl H BHOBL OCa)K,AaJICJl cepOBO,AO
pO,AOM a BH.Ae PbS una aoccTaaaanuaancJl .AO 3ne:MeuTap-
uoro COCTOJIHHJI neMeHTanueii Ha aJIIOMHHHH HJIH nHHKe.· 

TaKaJl MeTo.AHKa'no3BOJIJIJia ua,AeJITLc.H ua ocymecTane
uue ·3cl>cl>eKTHBHoro BLI.AeJielfil.ll cauuna ·u ero TJl:lKenoro aHli: 
nora. 'B KOHe'IHOM npo,AyKTe /=- 23 KZ/ 6LIJIO cocpe,AOTO'IeHO 
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ru<>poMeJialulypzutleCKaJI cxeMa 6bJ<)eAeHUJI C6UHfla U3 ..• 
.,, CY/11--U<)Hf»IX· py<).: . . 

a2~ C~B~~~ B3 -~Y.ALI Be COM 100 KZ~· llo6oqu~e· npo,D;yKTLI, 
nonyqeauwe npil sw,D;eneHBII. csauna•B3 PY.ALI, yianu3ilpo- · 
Ba1IBCL. C 3TOl:l(eJILIO paCTBOp, OCTaBIIIBiCJIDOCJie .BLI,D;eJie-

. ·: HB.ii cyiJLtilaTa C~HHI(a,' o6pa6anisanc.ft ·aMMBaKOM, a 3aTeM: 
· \~ceposo,D;opo~oM: - . . · .. ~;: :··· · ·· -

Auanora;'!HWM ueTo.D;oM 6wno, nepepa6oTailo ell(e oxono 
700 KZ CBBHI(OBO-IUIHKOBOii·PY.ALI lpaCTBOpeuae ·DPOB3BO- :~ 
,D;BnocL cepuoii xilcn(>Toi/. a BLI.Aenelio .. :"' 70: tcz. MeTaJIJIB-:
qecxoro csB:una:~ ITocne oT.D;eneHBJI B3 ac~o.AHoro pac.Tsopa c 

CYJILtilaTa CBHHna:· 60JILIIIBHCTBO OCTaBIIIBXCJI-3miMeHTOB 
6wno BLI,D;eneuo neMe:ii-1-anaei ua nauxe; Ocuo:By 3Toro· 

· npo.D;}rKTa cocTasana Me.D;L f(lpaKI(HJI Mep;al ~-- Coil,ep)Kauae 
. pJI,D;a :i!JeMeHTOB B OCHOBHLIX (lpaKIUIJIX nepepa60TKB py.D;LI. 
npaBe,D;euo B. •a6A. 1. . . . · · ·· 

. ,: . HapJI.AY c XHMBqecKHM swiieneHBeM raneu'aT B p;pyrlle 

. CyJIL(IH.D;HLie MBHep;..JILI H3BneKaJIHCL B3 py,D;LI C ·DOMOIQLIO 
:MexauaqecxHx MeTo,D;oB. B TJI)Kenyro (lpaKUBIO u:i ·pyp;LI 6wno 
nep'Emep;euo ·6one e 97~ PhS • : · · · . -
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·' :- .Pe3yJILTaT~ Ji3~epeuuii, np~'aep;euuLix ua··np(mopiUio
uanLHLIX C'lerquKaX, npep;cTaBnCHLI B Jla.6.ti. 2. qBCJIC) p;eJie- . 
uuii ua. 1 z· csuuna p;ailo c yqeToM 4oua. oT . cnouTauuor.o 
p;eneuuJi ypaua · u 31)clleKTBBuocTB: c'leTquxos "". 60~. 0IIIB6xu 

• cooTBeTCTBYJOT HHTepsany 95~ .AOBepuTeJILHOCTB; . . 
... ·fio BCeii BepOJITHOCTB~ C'leT·.OCKOJIKOBHa'cBWIIie, BLI- ··· 
-,D;ene'HuoM XBMB'Ie.cxu u3 PY.ALI;'H ua TJI)Kenoii (lpaKIUIB PY.ALI 
o6ycJiosneu· 41ouoM 'oT .QeneuuJi cauutia KOCMB'Iecx:it::Mu nyqa
MH. 3TOT,BLIBO,D; cornacyeTCJI C ,D;aHHLIMH B3MepeHHB ua" :' 
.D;pyrux ·o6pa3nax, co.D;ep)KaUUix csuuen u BBCMYT I eM. 111 I. 
B 'i'o >.ce:speMJI ucxop;uaJI pyp;a, a Ta:K)Ke nyciaJI nopop;a, . ·.··.· 

. .no-B.R.iiBM()~Y: o6uapy~BaiOT ueKOTOphlii B36LITOK B.C'IeTe _ 
I OCKOJIKOB ,D;eJieHHJI no cpaBHeHBIO c (loHOM.· qHCJIO ,D;eJieHBii - " 
is ro,D;, oilieceuuoe K -<>.AHOMy.'rp'aMMy·c:Buinta B PY.A~. oxa-· ·-
3aJIOCL'8wme 'IHCJia .D;eJieHHi~.D;JIJI CBHHI(a0 BLI,D;eJieHHOro. H3 
py,D;Y. 3TOT pe3yJILTaT nonyq.eu B .ABYX· cepHJIX B3MepeHHii 
UO,D; 3aulBTOii 40 CM H 200 CM 6eTOHa. 0,D;HaKO B3- 3a (>qeHL . . '~ 

I 
I 

.. Manoro ypoBHJI C'leTa p;ocTaTO'IHO p;ocTosepuoro pe3yJILTaTa 

. UOJIY'IHTL He yp;anocL. B npe,D;enax ouiu6ox,· CO~TBeTc:,rsy~UUIX •, 
•I 95~ ,D;OBepBTeJILHOCTH; 'c'leT OCKOJIKOB . .D;eJieHBJI Ha pyp;e' 
l · • nepeKpLIBaeTCJI C .B03MO)KHLIM (loHOM O.T. KOCMH'IeCKHX Jiy'leii • 

. '\ :Ho3TOMYJlllJi PY.A~ MO)KHO yxa3aTL T?JlhKO-npep;eJI OTHO:- .. 
• 1. • menu• T/C~4~1o Aelll • .. · . . . . 
J -' .- .AKTHBHOCTL CUOHTaHHOrO ,D;eJieHHJI B o6pa31(aX 3aKap--, ,. ~ 

':.~ · · naTCKOii PY.ALI B CBHHI(a, BLI,D;eJieHHOro H3 i00 KZ py;ibl, -: 
t . '.·. . . . . • . ... .. .. • •.. 

) . . a TaK)Ke (l~aKI(HH Me.D;H H3 ?00 KZ PY.~LI, onpe,D;eJIJIJiaC:b . 
'; :· H c nowoii(LIO ueiTpOHHLIX ,D;eTeKTopoB; ITonyqeuuwe pe3YJIL-

~:j .<: .· · -, TaTLI iswecTe c· .D;auuwMii ·H3Mepeuui .D;JIJI ,D;pesuei cxau.nu-· . 

,il·;:;~.; BaBCKO·i·.··.·CBHHI(OBOi.py.D;LI.· npH~e,D;eHLI B •_a6A~ ~~--~3 3TH. x_.: 
'IJ . . pe,3yJILTaTOB BB.AH~, 'ITO Ha npe,D;ene, .rpaHH'Iall(eM C 'IYB~ 
• :1( · CTBHTeJILHOCTbiO HeiiTpOHHOro ,D;eTeKTOpa, H36LIToquaJi ax-
J .'_: .· TBBH~CTL cnoiiTaHHOro ,D;ene~BJI, xapai<:TepB3YIOII(aJic.ft:6onL-. 

f\ ·. - "' ,. .. . ' • 
, \ ... IIIBM 'IHCJIOM VoB,BCXO,D;HOB pyp;e Be, 06Hapy)KeHa •. ECJIB./ 

'• npeJtiiono>KBTL, 'ql-o ,D;au:Hwe llia6A. 2 yxa3LIBaroT ua npa-· . 

'i' . 

cyTCTBHe; CUOHTaHHO ,D;eJIJIII(erocJI B3Jiyqa"feJIJI B ·3aKapnaT- . -
cxoii_py,ri.e, ,To pe3yi;ILTaT, Iionyqeuu..Iii. ua JleiiTpo.uuoM .. :· -~ 

. .QeTeKTope,· MO)KeT 6LiTL cornacoBaH c 3THM npep;noiiO)KCHBeM 
TOJILKo p;JIJI oqeuL Manoii seniri{liuLx·j;. :;-1,5. B._o.cTanLHLti·· 

o6pa31(a~.:.iianHLie 0 KOTOPLIX npuse.iieHLJ B "•a6A. 3,.yp;aJIOCL . 
' y;cTano8_8TL nu~L uJi,Knuii· ~pe'p;en 'senB'IBHbi · T /C. : ·· · ·~ ·' ·· · 
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Tai1JI11Ita. I • 

'Co,llepxaHH8 H8KOtOpWC 3Jl8M8HTOB B OCHOJIOOC ~paEIUIJiX 

nepepa6oux py,J;~ ( B8COBH~ f. t CUIK!pa.llollid Jl XIIUIIC-
- XII a~K3K). -

3neJteHr CBHHitO-BO-ItXHKOBaR _ .lleru.uqecxll lpa.xttu_ 
py,~;a. CJRB8It •e.~;• 

CsHHen 13 - 25 84,5 - 89,9 4,0 

'Pryn 
-- < ro-2 "- ro-2 ·ro.,;2 

Tannlt -~ 10-4 3.10-4 3.10~3 

DHCMYT r,a.10-3 3,10-3 3.10-3 

Me .Ill> o,34 - o,59 10-2 1~,9 

l{!l,I{WHlt - 5.10-2 3.10-3 I,6 -

3onoro 3,3.10 
;,.4 . 

.f. 3,10-4 ~ 3.ro-4 

Jfu.IlHlt 3,2.10-4 
~ 10-4- io-2 

Onoso 3,8.10-3 ro-:4 ro-3 

MWbi!K 0,12-0,26 ~ 10-,2 4,4 

Cypbwa ---~ 10.;,3 10-2 O,I - 0,3 
. 

Y'paH _ 4.10-5 4,10-6 6 io-" 
• J 

,!J;n.II .UOBblilleHHH 'IYBCTBHTenbHOCTH- 6blnH C,IJ;enaHbl no

llbiTKH Bbi,IJ;enHTb H3 CBHHUa ero 6onee TH)KenbiH XHMH'IeCKHH 

aHanor. 3~CTpanonHUHH XHMH'IeCKHX CBOilcTB 3neMeHTOB 

B pRAY 'Ge , Sn ; Ph H 3Ka- Ph noKa3biBaeT, 'ITO 3Ka- Ph -
,IJ;OmKeH 6biTb 3Ha'IHTenbHO 6onee ycTOH'IHBbiM B 2-BaneHT

HOM COCTOHHHH, He)KenH CBHHeU. Il03TOMY MO:lKHO npe,D;no-. 

nO:lKHTb, 'ITO npH 3neKTpOXHMH'IeCKOM OKHcneHHH CBHHUa 

,!1;0 4-BaneHTHOrO COCTOHHHH 3KaCBHHeU He 6y,IJ;eT OKHCnHTb

CH H 6y,IJ;tH OCTaBaTLCH B paCTBOpe. lfCXOAH H3 3TOrO 

npe,IJ;nono:>KeHHH, 500 z CBHHUa, Bbi,IJ;eneHHoro H3 3aKap

naTcKoii: PYAbi, pacTBopanocb B 3-4 H. a30THOH KHcnoTe 

H B 3neKTpOnH3epe C nnaTHHOBbiMH 3neKTpO,D;aMH npOH3BO-

AHnOCb 3neKTpOXHMH'IeCKOe OKHCneHHe CBHHUa AO 'leTbl:" 

pexBaneHTHoro cocTOHHHH. Bbi,IJ;enaBmaaca Ha aHo,IJ;e AByo-
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!at1.1~ Ill. 

Pnynrau B311epead oOpasnOJ Jl& aelrpouwx ,.erecopax. 

00pa3tll !/C - , ro.(il Bec,BpeMa qxc.1o coowr .. 
Kr B3M8pe- C Ept;BOCt.pl 

aa, 
cyrxx 2 3. V • IO Y • 5 1"·2 -y•r,s 

3e.u.puarcJtU 25 73 
CIDtlOIO-
It'f-rll)la.l 

. PYA& 

24 5 ro2_4 2 ~ ro28 4.ro22 ro22 

I 

C•••en,l~e- 14 52 
.18BRYI B3 
aaxapni.rcxol 

4 I 10::!4 3jo::!3 5.Io22 2._1022 

!)Y,.Y 

tpaKilBI M8.(B 5 62 

,CBBHilOJI&I 
PYA& • · 
(.Dli8JlD) 

10. 19 

16 4 102_4 

4 0 1024 

4.io2~ Io2.3 4.1022 

3.1023 . 6~1022 . 3.1022 

.·-. 
; 

.. 

) 

~BeL co&Hua ( Pb02h>T.u.emi_nacL oT p_' acT~op. a;" OcT. aow&ih:H 
nocne. 3JleKTpOJIHJa CBHHeU 1~ 50 z/ oca>K.u.ancJI ·o BH.IJ.e. 
cynL~Ta: (PbS0 4 ) H nocTynan .IJ.JIJI H3MepeHHH. -HaJiporiop'-.' 
UHOHaJlLHLIH. C'leT'IHK. 

,lJ;pyraJI nonMTKa o6orameHHH 3KaCBHHUa coxJaHa c. 
HCDOJlL30BaHHeM Me~O,IJ.a COK,PHCTa;JIJIH3a·UHH; B npHCYTCTBHH 
KOMDJieKcoo6pa30BaTeJlH /14~B cnyqae pa3JIHtfHJI KOHCTaHTLI 
ycTOH'IJIBOCTH ·xoMnriexca MHKpo- H MaKpo -.3JieMeHTOB/ oi.;. . . . "• . " 

. HOWeHHe_ KOHUeHTpaUHH 3JieMeHTa B KOMDneKCHOM COCTOJIHHH 
K KOHueHTpaUHH ,!J.HCCOUHHpOBaHHLIX HOHOB/ XOTH 61.1 B 
2-5. pa3, nocTeneHHoe pa3pyweHHe xoMnnei<ca H 4JpaxuuoH~ 

. Hoe oT.u.eneHHe oca.nxa Morno: 61.1 .u.aTL 4Jaxrop ·o6orameHHJI 
MHKpo3neMeHTa 10-20. ,lJ;JIJI 3TOH l(eJIH TPY.IJ.HOpaCTBOpHMLIH ·
cynL.4JaT CBHHUa /l00 zf paCTBOpJIJICJI. B- paCTBOpe CHJILHOro 

· KOMmiexcoo6pa3oBaT'enJI - HaTpHeBOH COJIH 3THJieH,IJ.HaMHH- . 
TeTpay:KcycHoii. x&cnond /3,D;T A/. H3 noro pacTnopa 
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r 

pa3p)1UeHJleM xownnexca Pb-~~TA_cepHoii·xHcnoToii npo-: 
HJoo.u.HnocL ,de.tirieiluoe :ow.IJ.eneiiBe oca.zu(a Ph SO 4: i:IpB ~To.f 
npe,IJ.DonaranocL, 'ITo ecJIH xouciaH'I'a ycToii'lBBoc:rB JCo:Mn
nexca 3Ka- ~h wea~ouie,'qeM y xownnexca Ph, To _o6orame~ 
HHe' 3Ka- Ph 6y.u.eT B nepowx l;llpaxiuuiX oca,IJ.KaPhS04 J . 

a eCJ'IB KOHCTaaTa YCTOH'IBBOci-B 6oJILWe - TO B nocne,IJ.HliX 
cllPaKUBBX, ' ' . . . . ' • . _ : · - ~ -. v· 

Bwna' HCDOJIL30oalla'ia!C,.Ce DODWTKa o6~ra~eHBJI 3Jca:. . -
CBIIH~a XPOMaTo'rpa4JBq:ec:.CRM MeTo.u.ow. B npe.IJ.:oapBTeJILH:Wx li 
ODLITax 6WJ10 H3y'leflO XPOMaTorpa4JB'IeCKOe DO:Be,IJ.eiJBe Cl'IJIH• 
ua Ha eM one KY- 2. c npBMeHeHBeM B xaqecToe 3JUOeH:Ta 
a30THOH KBCJIOT~. lJa OCIJOBe 3TI{X 3KCnep11NeHTOB 6WJia
~,IJ.enaaa _ DODl>ITKa B~,IJ.eJIIITL 3KaC:BBH:eU B3 1,5 KZ CBJ(H:Ua 

. MeTO.IJ.OM cllPOHTaJILHOH xpo¥aTorpa4JBB, ,lJ;JIJI 3TOH l(eJIH . 
HHTpa,- C:BHHUa cop6HpOBaJICJl ,H3 0,5 H. a30THQH KHCJIOT;bl 
Ha KOJIOJU<:Y CO CMOJIOH KY- 2. / d ::= 200 MM, -}1 = 2,5 M/, _ 

a 3aTeM we.u.neauo 3J1JOBPOBancJl 1;7-H. HN03.ITi>u noM _ / 

npe.u.nonaranocL,_ 'ITO ec:Tii cytQeCTBye,-' CB_e·p_ XTR>K.e.iiw_ i ine
MeHT, 1'0 OK .IJ.O~eH 3JIJOBpOBaTJoCJI Jlepe,IJ. ~BHHUOM, Tai<; Kal\ _ 
O~H,IJ.aeM:WH HOIJH:WH pa'.z:tuyc· JKaCBBHUa_,IJ.OJI>KeH 6WTL 60JIL~e · 
BQHHoro pa.u.uyca CBHHila. :Sw.J,lo co6paHo TPJJ cj)paKAHH pacT~ 
aopa.' B nepooii 4Jpaxuas /90 .11 - 220 z . Pli / ;. 3JieMeH::rw, 
3JUOIIPYIOIUBe ,!J.O CBHHI(a. B'I'opa~ CO,IJ.ep>KaJJa CBBHell·/ 90 II -. 
1200 z Ph/. H, HaKoHeu, JConoaxa. 61i1Jia npowwTa 5 · Hi .'- · 
a3otuoii xscnoToii .c ·TeM·; '1To6w co6paTJo isce 3JieM~HT~~ 
l.'ww:woa:taiUBecJI3a CBBHilOM /100 A.-- 80 z Pbj .. Pac'!'~op"' 
lca)K.!lOH cj)paJCUBB ynapBBaJIBCL ,!J.O MBHHMaJILHOrO 06'LeMa-
B CBHHe~. OCa>K,IJ.am;g · Kap6oHa TOM a;a TpBJI_ C DOCJie.IJ.YJOIUHN 
.u.o6aoiieHHeM cyn~oclls.u.a ua,-pBH,-. · 

·· Haps.u.y c yxa3aailwMii MeTo.IJ.BJCaMB o6orameus• rHno- I 
TeTB'Iecxoro 3KaCBHliUa•npHMeHJlJIBCJo B .IJ.PYf'Be .ieTO.IJ.W, v' 
KaK, HanpBMep, 3JieJCTPOXBMB'IeCKOe BOCCTaHOBJieHBe CBBH• 

ua, .30HHaJI nnaoJCa_, oTro~ica_ B. ·.Qp.- Q.u.H. a:Ko H3Me:eeusJI pa3 -_·_ :\ 
JIH'IHWX 4JpaxUBii nps nonwTxax o6orauteHBJl xat<-Ha nponop-
UBOHMLHWX C'leT'lBKaX, TaK B Ha ,IJ.eTeKTOpax HeiTpOJ1081 . 
He .IJ.aJIB pe3YJILTaToa~ npeawwaJOIUBX l;lloa. . · · - · 

·HaM npe,IJ.cTaBJIJleTCJI; 'IT<? ,IJ.ani.HeiiWBe noscxs 3KaCBBH- I 
ua B npspo,IJ.e .IJ.OJD~q~W coppo~o>K,IJ.aTLCJI crmecToeuuww yoe-JIB'leHBe~ 'IYBCTBB1'eJILH:OCTH. _B '!laCTHOCTH, Heo6XO,!J.BMW \ 
XBMB'leCKBe MeTO,!J.LI o6of'auteHBJl,. B KOTOPWX 6i.ma 6w 

• • < • ' 
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pemeua uenpocTa.!l Ja.naqa Bbi.neneHHJI :m~Meu.:ri, :Kon:ueu~ 
ipi:uiaR KoToporo B ucxo.nHbiX o6paJ:uax ue npeablmaeT 
f0..;.13 z/e:· . . . .. - ·_·. · .. 
. , ,. B JaKmo'leaae aBTOpbi 6naro.I(apRT H,3uapy ·Ja none3 •. 

Hble o6cy)I(.ZJ;eHH.!l, B.ll.llepeni.iraua. • Ja no~OJUL B onpe • 
.neneHBif co.nep>KaJJHR ypaua B o6paJ:uax, M.O.Huau'o:Ba .~ 3a. 
noMOJ:UL B ·HJMepeuau. ABTOpbl npHJHaTenLHhl B.H.3aB:,· 
:ueuoii .3a 6onl.wyro · noMOJUL: oKaJaliuyio npii nonyi:leuiui · 
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