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BBEAEHHE 

np1o1 l-13y4eHI.<1J.1 MexaHI-13Ma B3alo1MOAea7fcTBHFI TFI>K€Ilb1X RA€P C TFI­

me.nbiMI-1 I-10HaMio1 B03HII!Kaer 3aAa4a onpeAeJ1eHI-1R ce4eHI-1171 o6paaoeaHHP. 

TpaHCnilyTOHHeB~X 3Jl€M€HTOB. np1o1 06Ily4€Hio11o1 Mlo1W€HH 1 Kat< npaBHilO, 

0AHOBpeMeHHO o6pa3yeTCR 60J1bWOe K01llo11.1€CTBO PSAio10SKTVIBHbiX 11130-

TOnOB 311€M€HTOB Ra-Pu. SJ1b$a-aKTJ.IIBHOCTb KOTOpbiX HS HeCKOJlbKO 

nopRAKOB npeBbiWS€T aKH1BHOCTb TpSHCni1YTOHH€8btX 3Il€MeHTOB. 

BbiCOKYIO creneHb PSA140XI-1MJ.1ll€CKo171 o4vtCTKH MO>*<HO AOCTHrHyTb, 

I-1CnOilb3YFI KSTio10Hio1THYIO KOilOHKy. PacnpeA€Il€HH€ 60JlbWHHCTBS 

311€M€HTOB M€}1(AY pacTBOpaM"" MHHepSJlbHbiX Klo1CI10T lo1 KOMnneKC006-

pa30BaTeile~ 1o1 KaTI-lOHHTaMI-1 AOCTaT04HO XOPOWO lo13Y4€HO. 3TO no-

38011R€T Ha~Tl-1 Heo6xoAiriMbte ycnoaVIR pa3AeneHI-1R. Ha nocneAHe~ 

CTa,Ql-11-1 OTAe!leHHfl Tn3 OT TBKI-1X npHMeceH, KaK Ra V1 Ac, 4aCTO npo­

BOAHTCfl rpynnoaoe 1-1n1o1 no3neMeHTHOe pa3Ae!leH!-1e c npHMeHeHHeM 

B KS4eCTBe KOMn!leKC006pa30BaTenR a-oKCI-1V1306yTio1PaTa SMMOHV1R. 

KaK lo1aeecTHo, K cneKTPOMeTplo14eCKI-1M a -HCT04HV1KSM Tn3 npe,QD­

RBilfiiOTCR o4eHb }!(eCTKHe Tpe6oaaHV1fl o OHI-1 AOil>KHb1 lo1MeTb OAHOPOA­

Hbl~ CilOIII, He06XOAHMYIO MeXaHH4eCKYIO np04HOCTb lo1 BbiCOKOe 3Hep­

reTH4eCKOe paapeweHHe a-cneKTpa Ha ypoeHe paapeweHHR ,QeTeK­

Topa. 

MeTOAHKa HaroToaneHHR HCT04HI-1KOB ,QonmHa o6na,QaTb AOCTaT04HO 

BbiCOKOIII 3KCnpeCCHOCTbiO lo1 BbiCOKHM XHMV14eCKHM BbiXOAOM /290%/, 
,Qame AJ1fl YilbTpaMSilb1X KOH4eHTPa4HIII. 

TaKHM rpe6oaaHV1fiM oree4aeT MeTOA 3IleKTPOillo1fH4~CKoro ocam­

AeHI-1fl/l/ 1-13 opraHH~CKHx1 BOAHo-opraHH4ecKHX 1!.37 pacreopoe, 

MV1Hepa!lbHbiX KHcnor 4 - 14 11 pacraopoe opraHV14eCKHX KoMnneKcoo6-

paaoearene~ hfi-18/.HMeercR PRA pa6or no 3!1eKrponHTH4ecKOMY qca>+c:­

AeHI-110 rpaHc.nnyTOH_VleBbiX 3IleMeHroa Ha pacraopoe conRHOI71/10-12< 

asoTHO~ K~cnoT/S-9/ ~ pacTeopoe (NH ) SO /4/ ~ NH Cl 113•14' 4 2 4 4 • 
YcneWHO HCn011b3yeTCR 1-1 KaTOAHOe ocam,QeHHe rHAPOOKHceH 

Pe,QK03eMe.nbHbiX 3.neMeH'TOB H3)aCTBOPOB JlBKTaTa aMMOHHR /16/, 

.QTnA 
1171 

H a -QKCHH306YTHP8T 18~ 8 nocne,QHeM CJ1y4ae nplo1MeHRn­

Cfl TO!lbKO 04eHb paa6aaneHHb1111 paCTBOp.c KOH4eHTpa41o1eH OT 

2·10-3 AO 10- 4 M~ pH 4,7. 

Ei11H30CTb XHMH4eCKHX CBOHCTB peAK03eMe.flbHbiX V1 Tp8HCn!1yTOHHe­

Bb1X 3!1eMeHTOB n03BOJ1fleT J.1CnOilb30B8Tb ?33 He TO.flbKO B Ka4eCTBe 

HOCHTe.ne~, HO 1o1 KaK pa,QHOBKTHBHble OTMeT4HKH • .Q.nR onpeAe.neHHR 

XHMJ.14eCKOrO BbiXOAB 3TOT $BKT HMeeT OC06oe· 3Ha4eHJ.1e 8 c.ny4aRX 

041o1CTKJ.1 YnbTpaMa.nblx KonH4ecTe Tn3 1o1 1.1x 311eKTPOI1HTH4ecKoro 

OCB>KAeHHR. 
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MexaH~3M 3neKTpooca~,QeH~R P33 no,Qpo6Ho on~caH a pa6oTax 
XaHCeH/19( AeTOPbt yKa3b!BaiOT, 4TO ocHOBHbiM $aKTPPOM e 3TOM 
npo~ecce RBnReTCR o6paaoaaH~e ~eno4Horo cnoR a np~KaTOAHO~ 
o6nac T H 12o- 23/, 

~cxo.QR ~3 ony6nHKOBaHH~X ,QaHH~x o noae,QeHHH P33/24~ Tpe-
6oaaHH~ onpe,QeneHHR Kpa~He Manb!X ce4eHH~ o6paaoaaHHR OTHocH­
TenbHO KOpOTKO~HBY~HX H30TOr.oe Tn~ B ,QaHHO~ pa6oTe H3y4anacb 
B03MO~HOCTb H3rOTOBJ1eHHR HCT04HHKOB ,QJ1R cneKTpOMeTpH4eCKOrO 
lo13MepeHHR a -Hany4eHHR Tn3: 

- Henocpe,QCTBeHHO H3 BO,QH~X paCTBOPOB CO 3Ha4HTeJ1bHO~ KOH­
~eHTpa~"1ei1 a -QKCVIH306yTHPaTa, nony4eHHbtX nocne VIX 04HCTK"1 
HnH 31110HpoeaHHeM Tn3 c KaTHOHHTa, HnH nocne nonHero pacTao­
peHI-1R CJle,QOBbiX KOJ11-14eCTB Tn3 nocne HX BblnapHBaHHR: 

a/ - ·Ha no,QnomKax OAHOKpaTHoro \.llcnonb30BaHI-1R H3 ,Qeweaoro 
AOCTynHoro MeTanna; 

6/ - C nOMO~biO P33 KaK HOCHTene~ VI OTMeT4HKOB AJlR onpeAe­
neHHR CYMMapHoro BbtXO,Qa. 

3KcnEPHMEHT 

B on~Tax l-1cnonb3oaan\.llcb KOMMep4eCKI-1e "' nony4eHHbte npH o6-
ny4eHHRX Ha 4HKllOTPoHe Y-300 O~.RJ.-1 H3oTonbt P33 ~ Tn3 6ea HocH­
T·ene~. 

Onpe,QeneHHe KOH~eHTpa~H~ P33 e pacTsopax npoao,QHnocb nyTeM 
I-13MepeHI-1R HX y -aKTHBHOCTH Ha Ge(Li) -AeTeKTope, a a ·-aKTHa­
HOCTb Tn3 H3MepRnacb Ha Si(Au) -,QeTeKTope /3¢l¢leKTHBHOCTb 30% 
H paapeweHHe 35 K3B/ • 

.QJlR 3JleKTpOOCa~AeHHR H3 06'beMOB OT 0, 5 ,QO 2 Mil Ha TOllCTbtX 
$Ollbrax npHMeHRllC.A CTaH,QaPTHbl~ npH60p /3/. 

3neKTPOOCam,QeHHe H3 KannH 3JleKTpOJ1HTa Ha 04eHb TOHKHe HHKe­
.neBbte $011brl-'l npOBO,QHJlOCb 8 Cne~Ha!lbHO~ 3JleKTP011HTH4eCKOi1 .A4ei1Ke 
/pHC.1/. np~6J1H3lo1TeJ1bHO 0,1 Mil paCTBopa noMe~aeTCR Ha Te¢no­
HOBYIO no,QnomKy. Bo H36emaH~e noTepH aKTHBHOCTH npH nepeso,Qe 
pacTBOpa Ha Te¢l110HOBYIO no,QilOmKy MO}!{HO HCn011b30BaTb ~ nnaT\.IIHO­
BYIO nO,QJlO}!{Ky, Ha KOTOpoi1 npOHCXO,QHT o6pa60TKa /BbtnapHB8HHe Hc­
XO,QHbiX paCTBOpOB H paCTBOPeHHe B 3JleKTPOJ1HTe/ VI 3JleKTPOllH3 
pacTsopa. B 3TOM cny4ae ycTaHaenHBaiOT nnaTHHOBYIO no,QnomKy Ha 
Te¢l110HOBYIO. no,QJlO}!{Ky nO,QHHMaiOT aepTHKaJlbHO BBepx, 4T06bt KanJlR 
paCTBopa COnpHKacanacb C K8TO,QOM /3/. 04eHb TOHKHe nO,QJlO}!{KH 
HaKI1ei-1BaiOTCR Ha MeTaJ1JlH4eCK"1e KOJlb~a. 

KaK npaB\.IIno, KOHl,teHTPa4HR CYMMbt P33 "1 Tn3 a 3JleKTpo.n"1Te 
6btna :!1Q-14M, 
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PHc.l. 3neKTPOnHT~ecKan HqeH­

Ka AflH 3neKTPOOC~eHHH H3 
KannH 3neKTpOTIHTa. 1 - rpy3HKH, 
2 - MeTannHqecKaR nnacTHHKa, 

3 - KaTOA, 4 - HanpaBnHID~He 

R~eHKH, 5 - RqeHKa, 6 -
MHKPOBHHT, 7 - TIOACTaBKa. 

PE3YDbTAT~ ~ 05CYmAEH~E 

8 COOTBeTCTBI-11-1 C ony6111-1KOBaHHbiMI-1 AaHHbiMI-1 /18/ Mbl HaWJ11-1, !..ITO 

BbtXOA oca>KAeHHR P33 1-1 Tn3 peaKo yMeHbwaercR, ecna-1 KOHL.teHrpa­

LtHR a-oKC\.IIvt3o6yrHpara 8 80AHOM pacrsope np1o1 PH=4,7 npe8btwa­

eT 2-lo-sM. 
PRA a8ropo8/ 13•14/ nony!..lvtJlvt A080J1bHO xopowHe peaynbTaTbl 

311eKrponHTH!..IecKoro ocamAeHI-tR Tn3 1-13 l.lvtCTbJX paCT80P08 xnoplo1CTO­

ro aMMOHio1R. Hanlo1~.tlo1e xnopl-'!croro aMMOHI-'IR 8111-'!ReT KaK Ha npoBOAH­

MOCTb 3J1eKTP0111o1Ta, TaK lo1 Ha AenOJ1RPH3aL.tH~ 1-'!0Ha XJlOpa, a TaK>Ke 

yMeHbwaeT KOJ1H!..IeCTBO aACOp6HpoaaHHbtX Ha KaTOAe MOJ1eKyJ1 a­

OKCHH306yTvtpaTa/25/. , 

~CXOAR H3 3THX AaHHbiX HBMI-1 6biJ1 8bJ6paH COCTa8 3J1eKTpOm1Ta, 

COCTOR~H~ 1-13 paCT80pa a-OKCHH306yTHpara H 1M X110PHCTOrO aM­

MOHI-'IR B OTHOWeHio1H 1:1. PeaynbTaTbl 3KCnepJ.1MeHT08 no 3a8\o1C\o1MOCTH 

BbiXOAa aneKrpooca>KAeHI-1R P33 /a AaHHOM cny4ae Lu c KOHL.teHrpa­

L.IHe171 ~ 1 Q-
13 M/ OT pH 1o1 KOHL.IeHrpaLIHI-1 paCTBOpa a -QKCio1H306yn<1paTa 

np~r~8eAeHbl Ha pJ..1c. 2. BbtXOA ocamAeHio1R 8 o6.nacn1 Hlo13KHx 3Ha4eH11H 

pH no.nHOCTb~~aercr8yer reopeTH4eCKOMY on1o1caH1o1~ XaHceHa/19< 

8n.norb AO KOHlleHrpaL.tl-11-1 KOMn.neKcoo6paao8arenR •0,3 M. B 6o.nee 

KOHlleHTP\.IIP08aHHbtX paCTBOpax a -oKC\o1H306YTHpara H 60J1bWJ..1X 

3Ha~.teHHH pH 8biXOA aaMeTHO YMeHbwaercR. 3ror ¢aKT o6DRCHRercR 

KOMn.neKC006pa308aHHeM B AH¢¢Y3HOHHOM c.noe a6.nlo13H KaTOAa, HO, 

B03MO>KHO, 4TO nplo1CYTeTBvte a-QKCHH306YTHpaTa 8 TaKHX KOHLteH­

TpaliJ.1AX Bbl3b1Baer npocrpaHCTBeHHOe aaTPYAHeHHe, KOTOpoe 8JlHReT 
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Ha K~HeT~Ky OCS~AeH~R. H3 PHC.2 BHAHO, 4TO cy~eCTByeT AOCTa­

T04HO WHPOKHH AHanaaoH KOH~eHTpau,HH HOHOB BOAOPOAS AnR HaAe~­
HOrO OCS~AeHHR rH,qpOOKHCeH P33 H3 KOHU,eHTPHPOB8HH~X paCTBOpOB 
a -oKCHH3o5yTHpaTa. 5naronpHRTHaR Ailfl 3neKTpooca>K,qeHHR o6nacTb 

pH HSXOAHTCR B6!1H3H 2,0. 
EcnH 3IleKTponH3 npoBOAHTCR Ha 4HCToro pacTaopa xnopHAa aM­

M6HHR, TO err: OJlTHMS!lbHSfl KOHU,eHTPBUHR AOilM<Ha 6b1Tb B npeAe.nax 

0,25 -1,1 M 171 • · 

npH KOHU,eHTPBUHH MeHbWe, 4eM 0,25 M BilHRHHR HOHOB XJlOpa 
He 38Me4eHO. npH KOHU,eHTpau,HH XIlOPHAS SMMOHHR 60JlbWe 1,1 M 
npQI.1CXOAHT CHJlbHOe ra30Bb1Ae!leHHe C pa36pbl3rHBSHio1eM, a TSK)I(e 

KOPPOAHPOBSHHe KaTo,qa • 

. ,, 
90 

" 
70 

60 

50 

l pH 

PHc.2. 3aBHCHMOCTb Bb~o~a 3neKTponHTHqecKoro oca~­
AeHHH Lu OT KOH~eHTpa~HH BOAOPOAHb~ HOHOB B paCTBOpe. 

3aBHCHMOCTb BbiXOAa OT BpeMeHH nOKa3aHa Ha pV1c.3 /06"'beM 

paCTBOpa 3JleKTP011VITa 0,8 Mll/ • H3 PVICYHKa BVIAHO, 4TO BbiXO,Q 

>90%, eCJlVI npO,QOJlmHTeJlbHOCTb 3JleKTP011H3a COCTaBJlReT 15 MHH. 

On~T~ no ocamAeHH~ P33 "" Tn3 H3 6onee KOH~eHTpHposaHH~x pacT­

sopos a -QKCHH306YTHpaTa nOK838JlH, 4TO A11R KOH~eHTpa~HH a­
OKCHH3o6yTHpaTa > 0, 35 M BbiXOA 6yAeT HH>t<e 90% /pHc. 4 AJlR Lu 1. 
npH npOBe,QeHHH 3JleKTp011H3a, KaK npaBHJlO, VICnonb30BanHCb B Ka-

4eCTBe KaTO,Qa TOJlCTaR HHKeJleBaR $011bra /1::.100 MKM/, a aHO,Qa -

nnaTHHOBaR npOBOJlOKa ,QHaMeTpOM ""' 0, 8 MM. 

Pe310MHpyR BbrWelo13JlOmeHHOe, MO)f(HO CKa3aTb, 4TO OnTio1MaJ1bHbiMio1 

ycnosHRMH AllR aneKTpooca)f(,QeHHR P33 1o1 Tn3 RBllRIOTCR cneAY~~He: 

COCTaB 3JleKTP0111o1Ta: 

0,10M- 0,35M BOAHOro paCTBOpa 

+ 1,00M " 
o5beM: /0,8-1 ,0/ Mn 

-pH: 1,8-2,0 
- nnoTHOCTb. TOKa:. /350-400/ MA/cM 2 

- BpeMR 3JleKTp011H3a: 15 Mlo1H. 

BbiXOA COCT8BJ1ReT 2:-90%. 
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a -QKCio11o1306YTio1paTa j 

XJlOPHAa aMMOHHR /1:1/ 
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0.1Mo<HIB +1.0M NH4CI !1•1) 

pH ·1.6 

10 

PHc. 3. 3aBHCHMOCTb Bbixo,ua :.:meKTPOnHTH't!eCKoro ocaJK,~J;e­

HHH LU OT BpeMeHH 3JieKTp0JIH3a. 

eo 

60 

40 

20 

M<>HIB t1.0M NH4Cl (1,1) 
pH= 1. 6 

0.1 02 

ja 400 MA•cM- 2 

t• 15 MJ.I!-1 

0.3 0.4 McxHIB 

PHc. 4. 3aBHCHMOCTb BbJxop;a 3JieKTPOJIHTH'tlecKoro oca~e­

HHJI Lu OT KOH~eHTpaiJ;HH a -oKCHH306yTHpaTa. 

np~o~~ lo1CnO.nb30BaHHJ.II CTaJlbHbiX KSTOAOB BbiXOA np~rt6JlH3HTeJlbHO Ha 

1 Q% HY1)1(e~ 3.neKT.pOllH3 npm1CXO,QIIIT npVt faJlbBaHOCTaTH4eCKHX YCJlO­

BHRXo no OKOH4aHio1Y1 3JleKTpOJ1H3a He06XO,QHMO YAaJlHTb H3 R~e~KY1 

paCT BOP npe>K,Qe, 4eM 6y,qeT OTKJ1104eH TOK, 4T06bl oca,qot{ rlt1,QPOOKI-1-

ce~ Ha KaTO,Qe He paCTBOPY1J1Cft. 

Ha ocHoBe onTHMaJlbHbiX ycnosii!M aneKTponHaa, paapa6oTaHHbiX 

,qnR Lu,HaMH 6btno anpo61.1poeaHo 3.neKTpoocalf<,qeHHe PRAa P33 H Tn3 

B KOH4eHTPa41o1fiX He HH)f(e 1Q-l4M. 
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Ha p~c.5 B~AHO, 4TO KpoMe eepon~A, ace aneMeHT~ ~Me~T O,Q~­
HSKOBbleBbi'XoAble ,llononH~TenbHbre onbiTbl noKaaa.n~, 4TO aneKTpon~­
TI-14ecKoe OCS}!(,QeHI-1€ YilbTPSMSilbiX KODW-IeCTB Tn3 B np~CYTCTBHH 
B KS4€CTBe OTMeT4HKOB P33 6e3 HOCVITeDA /SKTHBHOCTb .$,Q, 1 MKK/ 
npOXO,QHT SHa.nori-14HOo 3TOT M€TO,Q 4SCT0 npi-1M€HA€TCA ,QDA Bbi,Qe.ne­
HI-1A Tn3 cooca}!(,QeHHeM c rH,QpooKI-1CAMH P33. no3ToMy onpe,Qe.neHHe 
BbiXO,Qa Tn3 B y.nbTPSMSJlbiX KOJ11-14eCTBSX MO>KHO npOI-13BO,QHTb C no-
MOlJ.IbiO I-13MepeHHA y-aKTHBHOCTH P33. HH3KVIH BbiXOA eepon~A, He-
COMHeHHo,csAaaH C OC06biM no.n0)!{€HJ.1€M 3Toro 311€MeHTS B PRAY JlaH­
TSHOH,QOB J.1 06bACHReTCA, no-B'v1,QHM0My, HH3KHM 3HS4€HH€M nOTeH­
~1-laJla eoccTaHoB.neHJ.1.R c Tpex- AO ,Qeyxea.neHTHoro cocTORHH.R I 261. 

KpOMe l-13rOTOBil€HH.R a -J.1CT04HHKOB HS OTHOCJ.1T€DbHO TO!lCTbiX 
M€TSJ1!1H4€CKHX $011brax 4SCTO np~XO,QHTCA rOTOBHTb a-I-1CT04HHKH 
HS M€TSJ1IlH4€CKHX $OJ1brax TOilll.II-1HOi1 OK0110 1 MKMo Bcne,QCTBHe 
HH3KOH M€XSHH4€CKOH np04HOCTH 04€Hb TOHKHX $Onbr He06XO,QHMO 
nO,QSBV1Tb Cl-111bHOe Bbi,Qe.neHHe BOAOPO,Qa o no3TOMY BblrO,QHee npoao­
,QHTb 3JleKTPOilH3 1-13 pa36aa.neHHOrO paCTBOpa npH n.nOTHOCTAX TOKa 
~ 150 MA/ct-lt 2• Vfa sap1-1a~HJ.1 nnoTHOCTH TOKa npH a.neKTpooca}f(,Q€HI-1H 
Lu H3 pacTaopa 2 · 1 0-3 M a -oKCH\.13o6yT!-1paTa cne,QyeT, 4TO epe­
MA OCS)!{,Q€HHA n011Y4S€TCA 3HS4HT€11bHO M€HbWHM, €CJ1\.1 n.nOTHOCTb 
TOKa YB€11~4HBaeTCA /pHc.6/o 

6 

OnT~t~Ma.nbHbiMI-1 ycnoaH.RMH oKaaa.nHcb: 
COCTSB 311eKTP0111-1Ta: 

2,0· 10-3 M ao,QHoro pacTeopa 

06beMOM 0,05 M11- 0,10 M11, 
pH: 4,7. 

nJlOTHOCTb TOKa 

BpeM.R 311€KTP011H3a 

- 15 MA/cM
2

• 

- 20 M"H, 

.,, r---J----- I 
90 

I 
00 

I 

OJMorHIB + I.OM NH4Cl 

70 pH= 1.8 

1'"'0~ MA• CM 
-2 

60 I• IS MHH 

... o .• r-l/"1 

50 

" .. '" " " '" .. 
58 61 63 64 70 71 95 

I f 
(1;1) 

'" " 
96 98 

Pac o5 o 3aBHCHMOCT:O Bbixo.n;a 3JieKTPOJIHTH"li€CKoro oc~e­
~33 H TIT3 OT HX rrono~eHHR B rrepHO,JJ;H"llecKoH 
CHCT€Me 3JI€M€HT0Bo 
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80 

i~150 MA·cM- 2 

60 j • 60 MA· Cl"!- 2 

40 

2·W\><M HIB 
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5 10 1 S MI1H 

Pnc. 6. 3aBHCHMOCTh Bhixo,o;a :;meKTPOJIHnrtiecKoro ocaJKJJ;e­

HHR Lu OT speM€HH 3JieKTp0JIH3a ITPH pa3JIHqHb~ TOKaX. 

8 3TOM cny4ae B KS4€CTB€ KSTO,Qa HCnOJ1b3Y€TCR TSK~e HHKe­

neBaR $OI1bra /~2 MKM/; B KS4€CTB€ SHO,Qa·- nnSTHHOBSR npoSOJ10KS 

1-liil-1 nO,QJ10)1(Ka, BbiXO,Q COCTSBJ1fl€T ~-90%. 

nony4eHHbl€ ~HHKI-1 BO BC€X CI1Yl.ISRX O,QHOPOAHbl VI ,QOCTSTQI..I­

HO TOHKH ,QJ1R cneKTpOMeTpH4€CKOrO H3MepeHHR a-pacna,qa Tn3 

C paapeweHH€M Ha YPOBH€ paapeweHHR ,Q€T€KTOPOB. 

BbiBOJlbl 

1 • 14ay4eHo 3I1€KTpom1TH4€CKoe oca>K,QeHI-1e nt,qpooK~ttce~ Tn3 1o1 P33 

1-13 paCTBOPOB a -oKCHH306yn1paTa C KOHL.J,€HTpSU,H€~ OT 1 o- 5 M ,QO 

5·10-l M B npHCYTCTBHH XI10PHCTOrO SMMOHHR. 
-13 

2. noKa3aHO' 4TO npvt cyMMapHbiX KOHU,eHTpaU,HRX ~ 1 0 P33 

~ Tn3 HX OTAeflbHOe Hfl~ COBMeCTHOe 3JleKTpOilHTH4eCKOe OCS*AeH~e 

HS HHKe!leBblX nOAilOmKaX HAeT C BbiXOAOM >.90%. 

3" 0Tpa6oTaHa MeTOAHKa 3net<Tpon~T~I.lect<oro BbJAeneHHR Tn3 

~ P33 143 KOHLJ,eHTPHPOBSHHbiX ~ 04eHb pas5aaneHHbiX pacTBOpOB 

a -oKc~~so6yTHpaTa Ha TOilCTbiX /0,1 MM/ ~ Ol.leHb ToHt<HX /MKM/ 

HVIKe.neBbiX nOAilO*KSX C BbiXOAOM > -90%. 

ABTOPbl npHHOCRT rny6ot<y~ 5narOASPHOCTb aKaAeM~KY r.H.~.nepo­

BY VI npo¢. IO.,[.l.OraHeCflHY 3a nocTaHOBKy VI nOCTOflHHY~ nOAAeP}I(Ky 

ASHHO~ pa60Tbl, l.l.neHy-t<oppecnoHAeHTY 4exoc.noaau,t<oH aKaAeMVI\.11 

HSYK H ~3eape sa u,eHHble coaeTbl H aaMe'-laHHR 1 HSY4HOMY COTPYAHH­

t<y r.B.6yKilSHOBY 3S npeAOCTae.neH\.IIe 3IleKTPOil\.IIT~I.leCt<OrO np\.ll-

5opa, HHmeHepy A.H.K.nHMOBCKOH 3a noMO~b B pa6oTe. 
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