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Hanpannenne Mnrpaunn nonon B :o>neKTpn'lecKoM none - nan6onee 

UOCTOBepHbiH liCTO'IHiiK HIHjlOpM8UiiH 0 3118K8X 3apHUOil HOJIOB D DOilJII,JX paCT

BOpax, 3THM npoCTbiM MeTOUOM 6uin o6HapylKell IIOnOlKHTenbHO 3llpH11<8llliJ.IH 
Ill 

non acTaTa B pacTnopax HN0 3 -11 2 Cr 20 7 , Bnonne nepoHTno, 'ITO n 

pacTaopax npyrHx KHcnoT, B qacTHOCTH II CJ 0 4 , acTaT 6yneT oKucnnTbCH 

.. 
OnHaKo HMeiOWHHCst OllhiT pa6oTI.I c IIHTI>IM ranoreiiOM Tpe6yeT 6onLmoii 

OCTOpOlKHOCTH npH nporH03HpOB8Hiili ero CBOiiCTB, i!CXOilH 113 9THX C006palKC

HiiH H Y'IHTI·IBaH To, 'ITO nonojJ\JITG.'IuliJ.Ie uollhi npyrux raJiore11on aKcnepn

MenTanbHO ue 6binli _ o6uapy)I{GIIhi B paa6aBJICIIIIhiX BOiliii·IX pacTnopax CIInL>HbiX 

KHCJIOT 1 Mbl CO'InH He06XOUHMhiM ewe pa3 1 B UOllOJIII8JIHe K 9KCllepHMeJIT8M 1 

cnenanni>IM pauee n aaoTIIOKHCnhJX cpenax, onpenenHTb MeTonoM aneKTpo

MHrpaum aapHnonoe cocTOHHHe acTaTa n paa6anneiiJII,JX pacTnopax 

IICJ0 4 -11 2 Cr 20 7 • 

AcTaT BI>InenHnCH H3 TOpHSI, o6nyqenHoro npoTonaMH c sneprneli 

660 Man, nony'!eHIII>Ili npenapaT liMen cnenyron!lfe xapaKTepHCTHKH: At 

B O,IM NaOII ; ynenbHast o6'beMHaH pannoaKTHBHOCTb 1-5 M~_ropn/Mn; noa-

MOlKHbl8 H8KOHTpOnHpyeMbl8 paUH08KTHBHbl8 3arpSI3H8HiiSI B MOM8HT nonyqe

-2 
HHH npenapaTa < 5,10 %; nocTOSIHHoe aarpstanenne Na 2 Te 0 3 < 4 MKr, 



DpR IIOAKRCneHRR menoqHoro paCTBopa 

~opMy, KOTopag xopomo aKCTparRponanach ( 

3Ty ~opMy Mbi R~eHTli~RURponanR KaK At( 0) 

nR B paCTBOpe 2M HCI0 4 -O,OlM H 2Cr 20 7 

TeqeHRe 30-40 MliHyT, 

H Cl 0 
4 

acTaT rrepexo.rurn B 

D =3:!:.1 ) C CI 4 li · 5eHsonoM, 

, 0KRCne~Re acTaTa IIpOBOAll-
. . 0 
rrpR HarpenaHRR go 100 B 

B MogenhHbiX oiihiTax Rcrronhsonancg KOMMepqecKRfi rrperrapaT 204 TI 

C ygenbHOfi paAROaKTliBHOCTh!O 40 MK!Opll/r, 

3neKTpOMRrpaURH IIpOBOARnaCh B ill -o5pa3HOfi CTeKnHHHOfi gqefiKe 

(eM, pRcyHoK). KpyrrHorropRCThie qmnhTphi, pasgenHBmRe 5oKOBhie li ueHTpanh

HYJO qacTR gqefiKR 1 He IIpeiiHTCTBOBanR BbipaBHRBaHRIO YPOBHH )KUAKOCTli B . . . 
OTgenhHbiX qacTHX gqefiKll li OAHOBpeMeHHO IIpaKTllqeCKll IICKniOqanu KOHB8K-

UliOHH08 nepeM8WRBaHII8 paCTBOpOB,Q5'b8Mbl paCTBOpOB B Ka)KgOfi qaCTH gqefiKII 
• . "·->-"<" 

. 5binll oKono '15 Mn. 5JqefiKa RMena py5aiiiKy, .qepes KOTopyiO no npeMH aneKT-

po~~sa uRpKynuponana noaa sagaHHOfi TeMrrepaTypbi, H arrpg)KeHRe Ha 

aneKTpOMIIrpauROHHyJO gqefiKy IIOgaBanOCh OT CTaHgapTHOrO . HCTOqHHKa IIO-.. 
QTOHHHOrO TOKa, 

11CXOAHbifi IIpeiiapaT acTaTa 06'b8MOM 0,05-0,1 Mn ( (6±.1) ,10
5 

liMIIIMHH) 

TOHKIIM KarrnnngpoM BHocuncg B ueHTpanhHYIO qacTh sarronHeHHofi aneKTponu

TOM gqefi,K,li Ha Bb!COTe OKOnO 3 CM OT ee AHa, Docne IIpOB8A8HHH aneKTpO

m!3a paCTBOpbi H3 aHOAIIOll 1 KaTOAHOfi li U811TpanbHOfi qacTefi gqefiKR OAHO-

Bp8M8HHO cnunanuch B Tpu cTaKaHa, MogenhHbie OIIhiTbi c BbiCOKopagRoaKTliB

HhiMH pacTnopaMU rroKasanR, qTo rrpR Hagne)KameM R:3roTonnemm HqefiKR 11 

IIp8BIInhHOfi ee ~IIKCSUI!H B nepenepTbiBaiOW8M ycTpOfiCTBe , IIpll cnuBaHHII 

paCTBOpOB He IIpOI!CXOAIIT 3arpH3H8HHH KOTOniiTa li aliOnHTa paCTBOpOM H3 

UeHTpanbJiofi qacTu n nao6opoT, 

PaauoaKTI!DIIOCTb rrpenapaTon acTaTa II3Mepgnach CURHTrrnnHUIIOHHhiM 

cq(!T411KO~I c KpucTannoM Na I( TI ) • cfloH cqeTqrrKa 6biJ:i panel! 2,10
3

nMIIIMIIH 

( ;!:_l 5J,), f' lllliiOOKTIIBIIOCTb paCTBOpOB Tannug li3MepHnllCh CTeKnHHHbiMll 

fJ -cqeT'IIIKlll\111 KIOBOTI!Or'O TIIIIa, 
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PesynhT. 

DonyqeHHble gaHHbl8 

uy. DpR ux paccMoTpeHRH 

T8HA8HUliJO acTaTa MRrpup' 

TOM B paCTBOpe xnopuofi .l 

geHHhle B KaTonnTe, Henen 

H OAH03HaqHbiH 1 IIOCKOnhK) 

At (X) aHonnT ocTananc 

HOCTh KaTOnUTa.AOCTUrana 

KOTOpyiO Mbl HAeHTRqliiUHpO 

I!CqesaJOme Mana ( < 0',1' 

rRAPOAliHllMHqecKHfi IIepeHC 

B KaTOAHOH qacTH .HqeilKH, 

MO)KHO cgenaTh saKnJ04eHr. 

6nxpOMaT OKUCnHeT llCTaT~ 

rronO)Kl!Tenhi!O sapg)KeHHbie 

Hafia.enuoMy pauee B a30TH 

rrpegrrono)KeHRH yKa3hiBaeT 

coaep)KaWRX pacTnopax H 

H01 qTo B paCTBOpaX a30TJ 

I At (X)CI 2 I ({3 

EcTecTnenno, qT_o gmr rrpc 

gorronnuTenbuag aKcrrepuMe 



0 4 acTaT nepexonnn B 

3:!:.1 ) C Cl 4 n 5eusonoM. 

ncne~ne acTaTa np9Bonn

iiarpeBaHnn no 100° B 

>'IecKnii npenapaT 204 TI 

:oii CTeKnHHHOM H'I9MK9 • 

slBlllll9 50KOBbl9 ll UeHTpanb-

HUm YPOBHH llilltlKOCTll B 

~eCKll llCKnroqann KOHBeK-

lpOB B KllllitlOM 'IllCTll H'I9MKII 

l KOTOpyro BO BpeMH sneKT

yphlo HanpHmeune Ha 

tlllpTHOI'O .llCTO'IHUKa no-

,1 Mn ( (6:!:.1 ),105 n~v~n1MnH) 
~h'3anonueuHoii sneKTponn

>cne npoBeneunH sneKTpo

ioii 'IllCTeii H'I9MKll OtliiO-

::>nhiTbl C BbiCOKOplltlllOllKTllB-

1 ll3I'OTOBneHllll H'I9MKll ll 

::>oiicTBe • npn cnnBaHnn 

r auonnTa pacTBopoM ns 

naCb CUllHTUnnHUllOIIIIbiM 
' 3 

nKa 5hiii paBeH 2,10 UMniMnH 

!pHnllCh CTeKnHHH.b!Mll 

fl 
u ... 

PesynhTaThi n o5cylliJ!eHna 

nony'IeHHbie naHHhie o5 sneKTpoMnrpaunn acTaTa CBeneHbi B Ta5nn

uy. Dpn nx paccMoTpeunn npelline Bcero ueo5xonnMo OTMeTHTh o'leBnnuyro 

TeHneuunro acTaTa MnrpnpoBaTh K KaTony (-) nocne OKncneHllH 5nxpoMa-

TOM B paCTBOpe xnopHOM KllCnOTbl, 0THOCUTenhHbl9 KOnll'I9CTB8 acTaTa, Hati

tl9HHhl9 B KaTonnTe, HeBennKn: 5-10%. OnHaKo ua5nronaeMhiii sqxpeKT 'leTKnii 

ll Ot:lH03Ha'IHbiM, nOCKOnhKY BO BCeX onhiTaX C OKUCneHHOM cpopMOM acTaTa 

At (X) auonnT ocTaBancH npaKTn'lecKn uepannoaKTllBHhiM, a pannoaKTHB-
4 

HOCTh KaTonnTa tlOCTUI'ana (2-6) .10 UMnl MllHo B on hi TaX C qJOpMOM acTaTa, 

KOTopyro Mbl nneuTnljlnunpoBann KaK At(O) ' paanoaKTllBIIOCTh KaTonnTa 5bina 

nc'Iesarome Mana ( < o',J %) 1 'ITO, no HallleMy MH91IllW 1 n03BOnHeT llCKniO'IllTb 

rnapoanuaMn'lecKnii nepeuoc KaK ljlaKTop, OTBeTCTBeHHhiii sa noHBneune At (X) 

B KaToauoii 'lacTn H'IeiiKn. TaKHM o5pasoM, ncxoaH ns .pesynhTaToB Ta5nnUhi, 

MOlliHO caenaTh saKnroqeune, 'ITO B paa5aBneHHbiX BOtlHhiX pacTBopax II CIO 4 

5nxpoMaT OKUCnHeT aCTaTlltl ll At(O) tlO BaneUTHOI'O COCTOHHllH, o5pasyroUiei'O 

nonOlliUTenhHO 3apHlli9HHbl9 llOHb!, 3TO COCTOHHlle, BepOHTH01 T0}Ktl9CTB91!ll0 
• Ill 

uaiia.euuoMy pauee B asoTuoKncnhiX pacTBopax • Ha aonycTnMoCTh TaKoro 

npeanonollieHnH yKa3hiBaeT o5pasoBaune aunoHHhiX ljlopM acTaTa B xnopnao

coaeplliamnx pacTBopax H CI 0 4- H 2Cr 20 7 ( CM, Ta5nnuy), nocKonhKY 1!3BecT-

- 5 121 110, 'ITO B paCTBOpaX a30THOll KllCnOTbl 0 pasyroTCH 8Hll0Hbl 

I At(X)CI 2 I 
5 -2 

({3 2= 2,5. 10 M B 0,5M HN03 ) . 

EcTeCTBeuuo, 'ITO anH npoBepKn caenauuoro npeanonomeunH ueo5xoanMa 

aononunTenhHaH sKcnepnMeHTanbHaH npoBepKa. 
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TaOJH!Ua 

Pe3YJJLTaTu omnoB no 3JJSKTpOMMrpau~u1 acTaTa 1.1 Te{I) . 
(-)1.1 (+) 0003Ha4aDT KaTOAHYD 1.1 aHOAHYD qacTM aqe~KM 

COOTB9TCTB9HHO 

itCXOAHilil 
nperiapaT 

AC 
. O.lM NaOH 

At (OJ 

2,5 M HCW4 

AHX) 
0.4M HCW4 
S·10 .. 1M H.tCr

2
0

7 

AUXJ 
0,4M HCW4 
5· t0"

1
M H2C~2.07 

- AtlX) 
Ol4M HCW4 

5·td' 3M H2Cr207 

At I •• 

1-, \.\' 

0,4M HCfOt, 
5·1C

3 
M H2.Cr~C 7 

n+ 
o,5 M Hceolt 

:JJJeKTpOJHIT I toe 
1 

L (m/V ' !1pOMHrpMpOBano acTaTa (%) 
B aqeUKe 

:OTAeJJeHMe A 0TAeneaMe B' 

I.' Q 

0
1
iM NaOH I 20 ~ 20.!,5 

I 20.!,5 
I 

0 
0,25 M HCWlt I 20 1 65.!,5 

I 
. 65.!,5 

0,2.51'1 HCC04 
0 I 

I 20 65.!,5 
5·10-ll'1 Hp2o7 1 65.!,5 

0 
0,'25 M HCeD4 
fi·~C~M H?.Li-207 

0 65.!,5 

o,e.5 r"-'1 Hceo41 
30 

5 ·1( IM H2.Cr20'7 i 

·l j 

H(~M HCe i 
C.2S M HtW4 l 15 

·l 0 5·:0 M H2Cr2 7 ; 

65.!,5 

0 
65.!,5 

65.!,5 

0 
65.!,5 

65.!,5 

0 
0,25 M HCWlt ?.0 50.!,2 

60t2 

6 

i 

1 0 < O,I 
I (-) 0 ;(+)46.!,1 
I 
I (+) 48.!,1 (-) 0 

0,9.!,0,1 0,9.!,0 ,I 
(-)<0,1 ( + ) 0 , 3.!,0 t 3 . 

; (+) 0,2.!,0,2 
1
(-) o 

0,2.!,0,2 0,1.!,0,1 

(-) 8,5.!,1,:> (+) 0 

(+) 0 (-) 7 ,5.!,1 ,5 

0,2.!,0,2 o, 1.!,0,1 

(-) 5.!,2 (+) 0 

(+) 0 (-) 4.!,1 

0,5.!,0,1 1,1.!,0,2 

c-) 9,5s~.5 (+) 0 

(+) 0 (-) 6,5 

-
0 0 

(-) 0 (+)11,5.!,1,5 

(+)18,5 (-) 0 

o, 1.:_0,1 0,2.!,0,0 

(-)23,5.!,2 (+) 0 

(+) 0 \-) 27 

~ 
I. 
I'· 
I 

"I 
:' 

~· 

.. 
I· 
I 
+ 

1. BaH IPy-uaiOH, IO.B. H 

.§, 3, 351 (19~3). 

2. Yu,V. Norseyev, V,A, 

(1968), 



:rara ~ Te(I) . 

JOM~rp~pOBa.JIO acrara (%) 

~eJieHHe A 

0 
-) 0 
~) 48+1 . -

0,9.!,0,1 
-)<0, I 
+) 0,2.!,0,2 

OTAeJieH~e n· 
I < o,r 
:(+)46.!,1 
(-) 0 

0,9.!,0,1 
(+) 0,3.!,0, 3 

! (-) 0 

0,2.!,0 1 2 O,I.!,O,l 
-) 8,5.!,1.~ (+) 0 
+) 0 (-) 7,5.!,1,5 

0,2_:0,2 0,1.!,0,1 
(-). 5.!,;! (+) 0 
(+) 0 (-) 4.!,1 

0,5.!,0,1 1,1.!,0,2 
(-) 9,5.!,2,5 ( .. ) 0 
( .. ) 0 (-) 6,5 

0 0 
(-) 0 (+)II, 5.!,1 ,5 
( .. )18,5 (-) 0 

0,1.:!;.0, 1 0,2.!,0,0 
(-)2J,5.:!;2 ( .. ) 0 
( +) (j 1.-) 27 

flnTepaTypa 

1. BaH r:Py-U3IOH, IO.B. HopceeB, B.A. XanKHH, '4ao Tao-HaHb, PaAHOXHMHSI, 

.§, 3, 351 (19~3). 

2. Yu.V.Norseyev, V.A. Khalkin. J. Inorg.Nucl. Chern., ~ 11, 3239 

(1968). 

PyKorrncb rrocTyrrnna B H3AaTenbCKnn OTJ:Ien 

25 ~eBpansr 1971 roAa. 
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A 6 

1- llJ-o6pa3H8SI SI"'ellK8 JlllSI 113y"'eHHSI 1\IHI'paUUII IIOHOB aCTaTa, 2 - pa3.Qe

llSIJOmue neperopOJlKU U3 CTeKllSIHIILIX <iJHllbTpOD :r\rl, 3 - 9lleKTpO/lHhie SI"'eiiKII, 

4 - 9lleKTp0Jlbi, 5 - 6yl\tMI<Hbie 9lleKJ'pOllUTU"'eCKUe 1\!0CTIIKII, 6 - Tepl\!OCTa

TupyromaSI py6a!IIKa. 
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