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BBE,QEHHE 

npl4 14CCJleAOBaHl414 Xl4M144eCKl4X CBOHCTB YJlbTpaMl4KpOKOJ1144eCTB 
3JleMeHTOB B paCTBOpax 3JleKTPOJ114TOB 14HTepecHaA 14 4eHHaA 14H¢op­

Ma414A, 3a~aCT¥~ HeAOCTynHaA AllA APYr14X MeTOAOB, MO>KeT 6b1Tb 
nony4eHa npu~~ 3MepeHH~X 3neKTpO~OpeTH4eCKHX nOABH*HOCTeH HO­

HOB, Me4eHHblX paA140aKTl4BHblM14 HYKJ114AaMl411- 11~ llnA 3Tl4X 4eneH 
Hal46onee 4aCTO 14CnOJlb3yeTCA xopowo OTpa6oTaHHaA MeTOA14Ka 30H­
Horo 3JleKTpo¢ope3a Ha nopl4CTblX HOCl4TeJ1AX pacTBOpoe /3/ . npl4 Ta- . \ 

'/ -J\ 
KOH nocTaHOBKe 3KCnepl4MeHTa 140Hbl Ml4rp14py~T no Kan14J1J1ApaM,~ - - • 
TpOnHO npOl;jl4i3b1Ba~U414M HOCl4TeJlb, KOTOpblH OKa3bleaeT 60JlbWOe BJ114A·­

Hl4e Ha 14X AB14>KEHil4e. 04eB14AHO, 4TO MeTOA14Ka He np14rOAHa AnR 
paOOTbl C 140HaMH, HMe~U4HMH TeHAeH4M~ K aACOp641414 Ha pa3B14TblX 
noaepXHOCT.RX. HMeHHO no3TOMy ee He YAaJlOClt npHMeHMTb K 04eHb 
MHTepeCHblM 061,eKTaM HCCJleAOBaHM.R. MOHaM OKHCJleHHWX COCTO.RHHH 
acTaTa. Ho HaM npeACTaBJ1.RJ10Cb B03MO>KHblM onpeAeJleHHe MX nOABM>K­
HOCTet. B cao60AHblX OT HOCHTeneH paCTBOpax 3JleKTpoJ1HTOB. npeAaa­
PHTeJlbHble 3KcnepHMeHTb11121 AeHCTBHTeJlbHO noKa3anH, 4TO npH ro­
P1430HTanbHOM 30HHOM 3JleKTpo(l)ope3e 140HOB acTaTa B ceo60AHblX 
paCTBOpax MO>KHO nony414Tb eocnpOl43BOAHMble pe3yJlbTaTbl. 

3To Aano HaM ocHoeaHHe AnA pa3pa60TKH Hoeoro, 6onee coeep­
weHHoro, eapHaHTa MeTOA14Kl4 143MepeHHA CKOpOcTeH 3JleKTpOMl4rpa-
4Hl4 HOHOB B CB060AHblX pacTBOpax. HacTOAU4aA pa6oTa noCBAU4eHa 
on14caHH~ cxeMbl YCTaHOBKH 14 o6cy>KAeHl4~ HeKOTOPblX AeTaneH 3KCne­
pHMeHTa H pe3yJlbTaTOB H3MepeHl4H nOABH>KHOCTeH 140HOB HOAa 14 Tep-
6HA, Ha npl4Mepe KOTOpblX npoeep.Rnacb aocnpOl43BOAHMOCTb MeTo­
AHKH . 

H3MEPHTEnbHAR R4E~KA 

H3rOTOBJleHHaA 143 CTeKna H3MepHTeJ1bHaA A4eHKa AnR onpeAene­
Hl4A 3JleKTpo¢opeTH4eCKOH nOABH>KHOCTH HOHOB noKa3aHa Ha P14C.1a. 
~OHbl MHrp14poea1114 B ropl430HTaJlbHOH Tpy6Ke /7/ AnHHOH AO 500 MM 
14 A14aMeTpOM 4 MM. Tpy6Ka 14Mena Tpl4 eepTHKaJlbHblX OTKpblTblX naT- 1 , 

py6Ka. 0AHH 143 HHX /3/ CJ1Y>K14Jl AnA BBOAa pacTeopa HCCJleAyeMoro 
3JleMeHTa, ABa APYrHX - A11A 143MepeHl4.R rpaAHeHTa HanpA>KeHl4A /4/ 
H BBOAa AaT4HKa TeMnepaTypHoro KOHTpOJlA /5/. BblCOKOe HanpA>Ke­
HHe, AO 1000 B, noAaeanocb Ha nnaTHHOBble 3neKTPOAbl /1/, KoTo­
pble e CTeKJlAHHblX 3aU4HTHblX 4HJ1HHAPaX /2/ BCTaBJlAfHCb Ha WJ1H¢ax 
e COCYAbl AnA 3neKTponHTOB /8/. Tpy6Ka /7/ H cocyAbl /8/ 14MenH 

i,.-~·-:·. 
._Ji/ 
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PHc.1. YcTaPOBKa g.rm sneKTpocpopesa B CB060gHbIX paCTBo­
pax: a - CTE:iCJUIHHa.H .Htreii:Ka; 6 - annapaTypHa.H 6noK­
cxeMa. I - nnaTHH0Bble sneKTP0Af>I; 2 - npHIDJIHq>OBaHHble 
~HnH~pbl; 3 - MeCTO BBoga aKTHBH0CTH; 4 - sneKTp0Af,I 
gn.H H3MepeHH.H Harrp.HJKeHH.H; 5 - TepMogaTtfHK; 6 - ·TepMo­
CTaTHpyron~m1 K0JKYX; 7 - sneKTp0MHI'pa~0HHa.H Tpy6Ka; 

V),c,iv\ 
8 - COCYAf>I gn.H sneKTp0nHTa;. 9 - HCT0tfHHK BblC0K0I'0 
Harrp.HJKeHH.H; 10 - geTeKTop HsnytreHH~; II - peBepcHBHbiii: 
gBHI'aTenb; 12 - MHOroKaHanbHb~ aHanH3aT0P ICA-70; 
13 - HHTepcpeii:c KH 028; 14 :. 3BM EC-10 IQ; 15 - Il0,[IBHJK­
Hble orpaHHtrHTenH; 16 - rrepeKnrotraTenb HarrpaBneHH.H ABH­
JKeHH.H; 17 - 6noK yrrpaBneHHH TeMIIepaTypoii: B TepMocTaTe; 
13:... TepM0CTaT. 

·~! 
11 

-~i 
! 

,t., 
I 

i_,-,1 

CTeKnRHHblH TepMOCTaTHPY~~HH Komyx. HCT04HHKOM BblCOKoro HanpR­
meHHR cnymHn cTa6HnH3aTop TYP 200/01 (Statron, DDR). rpa,qHeHT 
HanpRmeHHR B MHrpa4HOHHOH Tpy6Ke H3MepRnH BblCOKOOMHblM LIH¢>po-
BblM sonbTMeTpoM V530 (Mera-:.Tronik, PNR). · · 

AETEKTOP H3flY4EHHR 

Pacnpe,qeneHHe pa,qHoaKTHBHblX HOHOB B 3neKTPOMHrpa4HOHHOH 
Tpy6Ke H3MepRnH CL1HHTHnnR4HOHHblM ,qeTeKTOpOM c KpHCTannoM, 
Nal(Tl) /~12 MM, h =30 MM, 3Heprern4eCKOe pa3peweHHe 10%/. 11l,1v<-
3aKpblTblH CBHHI.IOBOH 3a~HTOH ,qeTeKTOp 6b1n ycTaHosneH Ha ~~ 1l j- ~ 
//10/ - Ha pHc.16/, KOTopaR s0 Te4eHHe onblTa ,qsHranacb c no- ,,-y, 
CTORHHOH C::KOpOCTb~ /0, 117 CM/ c/ sneso H snpaso e,qonb TPY.6KH. 
TenemKy npHBO,qHn B ,qeHmeHHe peeepCHBHblH 3neKTpOMOTOp C 4ep­
BR4HOH nepe,qa4eH. 

4T06bl perHcTpHpoeaTb npaKTH4eCKH TOnbKO nepneH,qHKynRpHble 
K n~O,E~2_,CTH Cl.lHHTHnnRTOpa y·-KeaHTbl, ,qeyMR no,qBHmHblMH CBHH40-
BblMH nnaCTHHaMH coa,qaeanacb KonnHMHPY~~aR ~enb WHPHHOH OT 3 
,qo 5 MM. Ton~HHa CBHH4a 6b1na 10 MM. :horo ,qocTaT04HO ,qnR norno­
~eHHR MRrKoro y·-H3ny4eHHR 70-150 K3B, 3¢,¢,eKTHBHO perHCTpHpy~­
~eroCR ,qeTeKTopaMH c KpHCTannaMH Nal Manora o6oeMa. YeenH4e­
HHe TOn~HHbl KonnHMaTopa He npHBO,qHnO K yMeHbWeHH~ /orHOCHTenb­
HO H3MepReMoro 3¢,¢,eKTa/ ¢,oHa OT KOMnTOHOBCKOro H3ny4eHHR H 

, I 
mecTKHX y-KeaHTOB. OTHOWeHHe 3¢>¢,eKT/¢,oH, B ny4weM cny4ae, oc-
Taeanocb nocTORHHblM. PeaKo noeblcHTb ero y,qanocb nHWb nocne 
BKn~4eHHR B cxeMy ,qeTeKTHpoeaHl-!R 4096-KaHanbHOro aMnnHTy,qHoro ·,c 'J 
aHanHaaTopa ICA-70 (KFKI, Budapest, Hungary), pa6oTaewero e _!-:!YnbTH1: 
CKennepHOM pemHMe. AHanH3aTop n03BOnHn perHCTpHpOBaTb y-KeaH­
Tbl'B aa,qaHHOM 3HepreTH4eCKOM ,qHana30H8 npH CTporo onpe,qeneHHOH 
3K~n03HLIHH. HMnynbCbl, 3aperHCTpHpoeaHHble Ha npOTRmeHHH Kam,qoro 
wara cKaHHpoeaHHR, nocne,qoeaTenbHO 3anHcbleanHcb a R4eHKax na­
MRTH aHanHaaTopa. HaKonneHHaR HH¢,opMa4HR 06pa6aTb1eanacb Ha 3~ 
EC-1010, c KOTopoH aHanHaaTop 6bln CBR3aH HHTe~peHCOM KH 028 115~ 
6noK-cXeMa YCTaHOBKH noKa3aHa Ha PHC._1_6_. ·,/ 

CTA6HflH3AI.IHR TEMnEPATYPbl 3flEKTPOnHTA 

npoee,qeHHe H3MepeHHH I CKOpOCTeH MHrpa4HH HOHOB B CTaH,qapT­
HblX TeMnepaTypHblX ycnOBHRX ;. o6R3aTenbHOe Tpe6oeaHHe ,qnR nony-

l1:}-:",A- 1•1.•~~," 4eHHR eocnpOH3B0,t\HMblX eenH4HH no,qBHmHOCTeH. HaMeHeHHe TeMnepa-
TYPbl Ha 1° C npHBO,t\HT K OTHOCHTenbHblM norpeWHOCTRM --2%. Hx HC­
T04HHKOM, B 4aCTHOCTH, MomeT·6b1Tb 6onee e'l;i'e'15KaR, 4eM B TepMo­
CTaTe, TeMnepaTypa B 3neKTpOMHrpa4HOHHOH Tpy6Ke, H3-aa Bb1,qene­
HHR ,qmoyneea Tenna. H3MepeHHR TeMnepaTypbl B Tpy6Ke C noMO~b~ 
KpeMHHeeoro ,qHo,qa noKaaanH, 4TO TOnbKO npH o4eHb Manb1X Tenno-

7i, 'i, 
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PHc,2. 3aBHCHMOCTb TeMilepaTypb! 
3neKTpOnHTa B MHrpaQHOHHOH Tpy6-· 
Ke OT YAenbHoro TennoBbJAeneHHH 
npH IlOCTOHHHOH TeMilepaType TepMo­
CTaTHpyio~eH BOAhl 25~0,1°C, 

Bbl,qe11eHl1RX /W ~.0,015 BT/CM/ OHa 
6b111a pasHa TeMnepaType TepMoc.Ta­
T11pyro~e11 BO,qbl. C nOBb1WeH11eM w 

25 1..at"· TeMnepaTypa peaKo aoapacTana 
F /p11c.2/. 

~ crn6111111aa1.11111 TeMnepaTypb1 
0,1 0.9 1,7 ~ 3;3 ase,qeHHblH B Tpy6Ky TepMo,qaT411K 

BT/CM BMeCTe C TepMOCTaTOM ~.O~K~~4a1111 n•(f10;• 
K 113Mep11TeJ1bHO-ynpaB11Rro~eMy 6110- ! 

Ky, KOT0Pbll1 HenpepblBHO pery1111posa11 
TeMnepaTypy TepMOCTaTa TaK11M o6paaoM, 4T06bl TeMnepaTypa 3IlCKTpo­
I111Ta s Tpy6Ke scer,qa ocTaaanacb nocTORHHOH s npe,qenax ~0,1°C. 

nPOBEPKA BOCnPOH3BO~HMOCTH METO~HKH 

Paapa6oTaHHaR HaM11 ~eTo,q11Ka onpe,qe11eH11R no,qa11mHocTeH 110Hoa 
rop1130HTaJ1bHblM 30HHblM 3I1CKTpocpope30M B cao6o,qHblX paCTBOpax 6bl-
11a T~aTeilbHO nposepeHa Ha np11Mepe 110,qn,qa - aH110Ha, ,qnR KOTO­
poro a6conroTHaR no,qs11mHoCTb np11 6ecKoHe4HOM paa6as11eH1111 np11 
25°CU~=7,97·10-4 CM 2c- 1 s-1113 •141 onpe,qeneHa C OTHOCl1TCilbHblM 
CTaH,qapTHblM OTKJ10H~l1CM MeHee O' 1 % 1161, Pa,q11oaKTl1BHblH 1130TOn 110,qa 
13 lr,- nerKO ,qoc'ryneH B COCTORHl111, cso6o,qHOM OT HOCl1TeJ1R, 11 
11MeeT B cneKTperaMMa-KaaHTbl C 3HeprneH 80 K3B /2,45%/ 117( y,qo6-
Hble ,QJlR per11cTpa1.11111 ,qeTeKT11pyro~11M ycTpOHCTBOM. ~R onpe,qe11eHl1R 
BeJ111411H no,qs11mHOCTCH 110HOB B cso6o,qHblX pacTBOpax Tpe6yroTCR 
TOJlbKO 113MepeHl1R CKOPOCTeH M11rpa1.11111 110HOB (V) np11 113BCCTHblX 
TeMnepaTypax, KOHL1CHTpa1.11111 11 X11Ml14eCKOM cocTaBe 3JleKTpOJ111Ta 
11 np11 aa,qaHHOM rpa,q11eHTe HanpRmeHl1R (~E): U = V/ ~ E. 

Hcc11e,qosaH11R c y11b TpaM11KpoK011114ecTBaM11 · 131 r-· nposo,q111111cb 
np11 25°C s 1, 10-'-4 M - O, 1 M N,aOH; 2-10-2 M N2H 50H. np11 pa6o­
Te C npenapaTaM11 110,qa B MaKpOKOJ1114eCTBax 11cnOJ1b30BaJ111 paCTBOP 
1· 10-4. M CsI( 131 r- ), M11rpa1.111ro nposo,q111111 a 1-10-4 M - 0, 1 M 
NaOH - 1-10-4 M CsI ; 2.10-2 M N2H

5
0H. ~R coa,qaH11R aKrns­

HOH 30Hbl B 3J1eKTpOM11rpa4110HHyro TPY6Ky BBOA11I111 OK0/10 10 MKJl 
pacTsopa, co,qepma~ero pa,q110110,q. CKopocTb M11rpa1.11111 aKTl1BHOl1 ao­
Hbl 113MepRJ111 Ha y4aCTKe TPY6K11, orpaHl14CHHOM pa,q11oaKTl1BHblMl1 MeT­
KaM11 M ~ 11 M2 /p11c. 16/. MeTKa Ml np11H11Ma11acb aa Ha4a110 KOOp,q11-
HaTHOl1 Cl1CTeMbl 11 no OTHOWeH11ro K HeH onpe,qe11~hocb CMe~eHl1e 1.1eHT-

4 

.~ 
" 

~ r~ 
I 
I 
l 

. 1r 

l 

C 

~ -X 

20 

10 

CM 

28 

20 

12. 

4 

I I 

l I I I 
I I I 
I I I 
I I I I I I I I I I 

i•3 I ;.4 I I I\ ;.7 I I 
I I I 
I I I 

1 M2 /M2 . Ml M1 /Ml / \ M2 
'l i 'J'l 1 I __ / ~~--- . : ¼ ... .J I \ ....... ;- I 

400 500 850 950 
Ns, KOMQAQ 

PHc.3. ¢parMeHT aanHCH B naMHTH aHanH3aTopa 3aBHCHMo­
CTHH:HTeHCHBHOCTH OT HOMepa KaHana. 3oHa, COAep~a~aH 
13tr-, AB~eTCff OT M2 K M 1 , 

8 

Puc.4. 3aBHCHMOCTb OT BpeMeHH paCCTOHHHH Me~­
AY QeHTpoM TH~ecTH aKTHBHOH 30Hbl H MeTKOH M 1 
npH 3KcnepHMeHTanbHOM onpeAeneHHH 3neKTpo¢0-

- peTttqeCKOH IlOABH~HOCTH l 3 lr--· B 2,5 • J0-2 M 
NaOH, 15 B/cM, 25°c. 

'"' 
16 24 

x1D2c 

-'t..A\l,1 
pa TRmeCTl1 30Hbl BO speMeH11. C!>par­
MeHTbl aan11c11 l1HcpOpMa1.11111 B naMRTl1 
aHa1111aaTopa nocne o,qHoro 113 3Kcne­
p11MeHTOB noKaaaHbl Ha p11c.3. AKT11s­
HaR 30Ha ,qs11meTCR OT~ 2 K 
MeTKe 1. Xopowq·s11,qHo, 4TO no Mepe 
npo,qs11meH11R 30Ha MCHRCT cpopMy, HO 
ec1111 c11e,q11Tb aa npo1.1eccoM no T04Ke 
I.ICHTpa TRmeCTl1 30Hbl, TO 3Tl1 113MeHe­
Hl1R He ,qonmHbl BJ111RTb Ha KOHe4Hbl11 
peay11bTaT. 

nocKOJlbKy CKOpOCTb ,qs11meHl1R CKaH11pyro~ero ,qeTeKTOpa ( v) Ha 
Y4aCTKe Ml - M2- Ml CTporo nOCTORHHa, TO np11 npo,qo11m11TeJ1bHOCT·11 
113MepeHl1R r, COOTBeTCTByro~el1 O,qHOMy KaHany, paCCTORH11e (Sj) Mem­
AY T04KOl1 1.1eHTpa TRmecrn 30Hbl 11 M1 6y,qeT Si =(K

11
i -KM

1
i)vr, 

r,qe Kl( i 11 KM l i - HOMepa KaHa/108, Ha KOTOPble np11xo,qRTCR 

5 
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PHc.5. IIoABIDKHOCTH 131 1- B NaOH H 160Tb3+B HC10 4 
B saBHCHMOCTH OT KOHQeHTPaIUIH paCTBOpOB npH 25°C. 
_, o -· - 131 1 _, 6es HOCHTe.1rn; --,x -- -

Cs! (131Cj I• 10-4 M; _, -, - -, - AaHlible pa6oTbl 1141 ; 
_, • _, _ 160Tb3+. 

4eHTpbl TR>Kecn, aKTl-1BHblX 30H 1-1cc11e,qyeMoro l-10Ha 1-1 M 1 np1-1 i-TOH 
cep1-11-1 cKaH1-1poeaH1-1R. BpeMR nocne Ha4a11a 3Kcnep1-1MeHTa, np1-1 KOTO­
poM 6w110 c,qenaHo onpe,qe11eH1-1e MecTono11o>KeH1-1R 4eHTpa TR>KecT1-1 30-
HW, ti =·Kl.Ii T.' 311eKTpo<1>opeT1-14eCKl,1e CKOPOCTl-1 l-10HOB paCC41-1TbtBaJ11-1 
1-1CXOAR 1-13 HaKJlOHa npRMWX, npoee,qeHHblX 4epe3 3KCnep1-1MeHTaJ1bHble 
T04Kl-1 B KOOp,q1-1HaTax S1= ef,(t1) /p1-1c.4/.' OTHOC1-1TeJ1bHOe CTaH­
,qapTHOe OTKJ10HeH1-1e onpe,qe11eHl-1H COCTBBJ1RJ10 +2%. 

Onpe,qe11eHHWe HaM1-1 c noMo~blO 131J - ee11H41-1Hbt KOHL1eHTpa41-10H­
HbtX no,qBl-1>KHOCTeH 1-10,q1-1,qa 6w111-1 04eHb 6111-13Kl-1 K l-13BeCTHblM ,qaH:­
HblM/13,14/ /p1-1c. 5/. OHl-1 poc111-1 no Mepe pa36ae11eH1-1R 311eKTpo111-1Ta 
1-1 np1-1 3KCTpanoji'R41-11-1 K 6eCKOHe4HOMY pa36ae11eHl-1IO ,qaea111-1 BeJll-141-1-
HY Uo= /8,15±,0,2/. 10-4 CM 2c-l s-l /25°C/. 

TaK1-1e >Ke 3Kcnep1-1MeHTbt, KaK C 1-10,q1-1,qoM, HO no HeCKOJlbKO COKpa­
~eHHOH nporpaMMe, 6bt.nl-1 BblnOJ1HeHw C KaTl-10HOM 11aHTaH01-1,qa Tb 3+. 
Hcno11b3oea11cR 1-130Ton 160Tb, 1-1Mero~1-1i:i y,qo6Hwi:i, c T04Kl-1 3peH1-1R 
perncTpa41-11-1, cneKTp y·-1,1311y4e"!1-1R: 21% EY,;:87 K3B1171• H3MepeH1-1e 
cKopocTei:i M1-1rpa41-11-1 160Tb 3+ npoeo,q1-1111-1 B pacTBopax HC104 c KOH-
4eHTpa41-1ei:i OT 1·10-3 ,qo 2 ,5· 10-2 M • .QnR Tep61-1R B cnpaB04HOH 
111-1TepaType HaM He y,qaJlOCb HaHTl-1 ee111-1~1-1HW no,qBl-1>KHOCTl-1 l-1Jll-1°3KBl-1-
BaJ1eHTHOH l-10HHOH 3JleKTponpOBOAHOCTl-1. Ec111-1 l-1CXO,ql-1Tb 1-13 3aKOHo­
MepHOCTl-1 l-13MeHeHl-1R no,qBl-1lKHOCTeH l-10HOB ,qpyr1-1x 11aHTaH01-1,qoB B 3a­
Bl-1Cl-1MOCTl-1 OT l-1X Kp1-1cTa1111orpa<1>1-14ecKl-1X l-10HHblX pa,q1-1ycoe, TO AilR 
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Tb 3+ ee111-141-1Ha U0 ,qo11>KHa 6btTb 6,82 ·10-4 
cM 2c- 1 B- 1 /25°C/. Co­

rnacHo Haw1-1M l-13MepeHl-1RM /p1-1c. 5/ U O = /7, 0±,0, 15/ • 10 - 4 ci# c-1 s·~ 

06CYmAEHHE PE3YnbTATOB 

Onpe,qe11eHHWe 30HHblM 3JleKTpO<!>ope30M B ceo6o,qHblX paCTBopax 
3JleKTp0111-1TOB cpe,qH1-1e BeJ11-141-1HW npe,qenbHWX no,qBl-1>KHOCTeH 1311-, 
1-1 160Tb3+ npaKTl-14eCKl-1 coenaftH c np1-1HRTWM1-1 3a 3TanoHHbte. AnR 
1-10,q1-1,qa no11y4eHHaR HaMl-1 BeJ11-141-1Ha Uo 6b111a np1-1MepHO Ha 2% BbtWe 
CTaH,qapTHOH. Ec111-1 Cl-1CTeMaTl-14eCKaR norpeWHOCTb CBR3aHa C onpe­
,qe11eH1-1eM na,qeHl-1R HanpR>KeHl-1R 1-1111-1 TeMnepaTypbt B M1-1rpa41-10HHOH 
Tpy6Ke, TO ee, B np1-1H41-1ne, MO>KHq:, 6bl110 6bt YCTpaHl-1Tb 3a C4eT 
Y11Y4WeHl-1R TeXHl-1Kl-1 3KCnep1-1MeHTa. Ho cy~ecTsyeT 1-1 ,qpyroi:i BepORT­
HblH l-1CT04Hl-1K 3aBblWeH,1:iWX pe3yJ1bTaTOB, 1-1CKJ1I041-1Tb KOTOpblH HeB03-
MO>KHO: BJ11-1RHl-1e np1-1po,qbt 61-1ttapHOro 3JleKTP0111-1Ta Ha CKOpOCTb M1-1rpa-
41-11-1 TpeTbero l-10Ha. B 4aCTHOCTl-1, B pacTBOpax Cl-1JlbHWX Kl-1CJ10T 
B03pacTaeT no,qBl-1lKHOCTb KaTl-10HOB, a B paCTBopax Cl-1JlbHWX ~e110-
4eH - aH1-10Hoel1s1. 

0,qHaKo ,qa>Ke npH yc11oe1-11-1, 4TO pa3pa6oTaHHaR MeTo,q1-1Ka He ceo-
60,qHa OT Cl-1CTeMaTl-14eCKl-1X norpeWHOCTeH 1-1 ,qaeT pe3YJ1bTaTbl COT­
HOCl-1TeJ1bHWMl-1 CTaH,qapTHWMl-1 OTKJ10HeHl-1RMl-1 OKOJ10 2%, OHa COOTBeT­
CTByeT TeM 3a,qa4aM, A11R peWeHl-1R KOTOpWX npe,qHa3irat:7a11acb: 1,13y-
4eHl-1IO CBOHCTB YJ1bTpaM1-1KpOKOJ11'14eCTB 3JleMeHTOB B paCTBOpax 3JleKT­
pOJ11-1TOB. Ee 4eHHblM Ka4eCTBOM RBilReTCR np1-1MeHl-1MOCTb A11R 1-1cc11e­
,qoBaH1-1R 06beKTOB, a,qcop61-1pyro~1-1XCR Ha pa3B1-1TWX noeepXHOCTRX, C 
KOTOpbtMl-1 He11b3R pa6oTaTb MeTo,qaM1-1 30HHoro 3JleKTpO<!>ope3a C Hoc1-1-
TeJ1RMl-1. CKa3aHHOe Bb(We npe>K,qe Bcero OTHOCl-1TCR K acTaTy. 

npe,qBap1-1TeJ1bHWe 3Kcnep1-1MeHT~ C l-10HaMl-1 acTaTa B pa3Jll-14HWX 
OKl-1CJ11-1TeJ1bHblX COCTORHl-1RX no,qTsep,q1-1111-1 HaWl-1 npe,qnOJlO>KeHHR O TOM, 
4TO HOBblH eap1-1aHT MeTO,ql-1Kl-1-•rOpl-130HTaJ1bHOrO 30HHOro 3JleKTpO<l>o­
pe3a . B CB060,qHblX paCTBOpaX n03BOJ1ReT nony4aTb l-1HTepeCHbte CBe­
,qeHl-1R O Xl-1Ml-11-1 3TOro TPYAHOro AilR l-13y4eHl-1R ranoretta. 
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