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3neKrpo¢operH'!ecKoe HayqenHe neopraHH'leCKHX ¢opM acrara 

nony'!eHbl 3KCnepHMenranbHble Jl8HHble 0 CKOpOCTHX MHI'paUHH At- • 
AtOa H At04 H ananorH'!HbiX coeJlHHenHil lioJla e 0,04 M KN0

3 
npH HX 

aneKrpo¢opeae B creKnHHHoli rpy6Ke 6ea yJleplKHBaiOwero aneKrponHT Mare 
pHana. B 3THX ycnoeHHX B ornH'!He or cny'!aH aneKrpo¢opeaa ua 6yMare 
Ha6niOJlanocb yeenH'leHHe cKopocreli MRrpaUHH aHIIOHOB B cneJlyiOweM nopHJl-
Ke: X->X04>X03 (X- J. At). 06napyJKena aHHOHHaH ¢opMa acrara, 
CKopocrb MHrpaURH KOTopoli Bbiwe, '!eM y AtO 4, H HHJKe, '!eM y At-. 

Pa6ora BbinOnHeHa B na6oparopHH HJlepHbiX npo6neM 011.Hl1. 

npeDpHHT 06beAHHeHHOI'O HHCTHTyTa BAepHbiX HCCneAOB8HHii, fiy6Ha )978 

Dreyer I., Dreyer R., Khalkin V.A. P6 - 11548 
High Voltage Electcophoretic Investigation of Astatine 
Inorganic Forms 

Experimental data on migration velocities of At- , At08 
and At04- and analogous iodine compounds in 0,04 M KNO 3 at their 
electrophoresis in a glass whithout electrolite supporting material tube is 
obtained. Under these conditions, in contrast to the paper electrophoresis 
case,the increase in migration velocities for anions is observed: X-> XO- > 
>XO-(X=J,At). The anion form of astatine is discovered whose mi'k
ratici'n velocity is higher than that of AtO 4 and lower, than the 
velocity of At-. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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BBE/l,EHHE 

H3aecTHLie aenHqHHLI no.n;BIDKHOCT~ aHHOHOB JO ~ 
/550..w-1 Z·3K6-!CM

2
/ H J03/41 O..w-1 z·3K6-!CM 2 / 11 

n03BOJIJIJIH O)KH,D;aTL 6onee BbiCOKHX, qeM y HO.D;aTa, CKOpo
CTeH .D;BIDKeHHJI nepii:o.n;aTa npH 3JieKTpo~ope3e Ha 6yMare 
B pa36aaneHHLIX BO.D;HLIX pacTaopax. O.n;HaKo Ha npaKTHKe 
Ha6mo.D;aJiaCL 06paTHaJI KapTHHa: MHrpHpOBaJI TOJILKO JQ~ , 

- /2 4/ a J04 ocTaBaJICJI Ha MecTe cTapTa - . CoaepweHHO 
aHanorHqHble caoii:cTBa 6LIJIH o6Hapy)KeHLI y A tO 3 H 
At04 

15
-

7( no HaWHM npe.n;cTaBJieHHJIM,HaH60Jiee BepOJIT
HaJI npHqHHa TaKoro noBe.D;eHHJI aHHOHOB CeMHBaJieHTHbiX 
HO.D;a H acTaTa 3aKmoqaeTCJI B HX a.n;cop6:QHH Ha BOJIOKHaX 
6yMarH. ,li;JIJI npoaepKH :noro npe.n;nono)KeHHJI 6LIJIH no
CTaBJieHbl OnbiTbl no 3JieKTpO~Ope3y aHHOHOB HO.D;a H acTaTa 
B 3anOJIHeHHbiX paCTBOpOM 3JieKTpOJIHTa CTeKJIJIHHbiX Tpy6-
Kax 6e3 y.n;ep)KHBaJOI:Qero pacTBop MaTepHana. 3KcnepHMeH
TaJILHLie pe3yJILTaTbl npHBe,D;eHbl B HaCTOJil.QeH pa6oTe. 

3KCIIEPHMEHTAJibHAJI lJACTb 

AcTaT nonyqanH B H.D;epHLIX peaK:UHJIX rny6oKoro pac
I:QenneHHJI TopHJI nporoHaMH c 3HeprHeii: 660 M3B. 06ny
qeHHLiii: MeTaJIJI C)I(HraJIH B TOKe B03.D;yxa npH 1200°C. 
BLI.n;eJIHBWHHCJI acreT oqHwancH B ra3oTepMoxpoMaTorpa
~HqecKoii: KOJIOHKe /S/ H cop6HpOBaJICJI Ha cepe6pJIHOH ~OJIL
re npH 150±50°C. C noaepxHOCTH cepe6pa acraT oTroHJIJI
CJI npH 500 °C H llOrJlOI:QaJlCJI B 0,2 MA TpiDK.D;bl .D;HCTHJlJlH• 
poaaHHoii: ao.n;LI. B 3TOM pacraope acTaT 6LIJ1 B Heii:TpanL-
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HOM 3apJI~OBOM COCTOJIHHH (At0
) : He MHrpHpOBan npH 

3neKTpociJope3e ua 6yMare H B oTnH'IHe oT nepacTaTaTa ue 
npeapall.{ancJI B acTaTaT npH no~KHcneJIHH npenapaTa 171 

Pa~BOXHMH'IecKaJI 'IHCTOTa acTaTa oueuuaanacb no cneKT
paM y - H3ny'leHHJI, CHJIThiM c noMOII.{biO Ge (Li) -~e
TeKTOpa. Bee ilHHHH cneKTporpaMM COOTBeTCTBOBanH X 
y -u3ny'leHHIO 209At I T 112 = 5,5 ~acal H 210At 

I T 112 = 8,3 ~a cal. Ho~ -131 6bln npuo6peTeu qepe 3 
KOHTopy "113oTon". )J.ononHHTenbHYIO O'IBCTKY npenapaTa 
He npOH3BO~HnH, nOCKOilhKY 3arpJI3HeHHe BO~a ~pyrBMH 

pa~Ho3neMeuTaMH o6uapy:>Keuo ue 6blno. 
llo~po6uoe onucauue MeTo~HKH nonyqeuHJI npenapaTOB 

At - , A tO 3 H A tO 4 H auanorH'IHhlx coe~uueuuB: cao6o~
HOrO OT HOCHTenJI 131 J ~aBO B HalliHX npe~bi~YII.{HX 
pa6oTax 14 

' 7 1 . 

llpu6op ~nJI 3neKTpo.ciJope3a coe~uueuuB: B:o~a H acTaTa 
B pa36aaneHHbiX paCTBOpax 3neKTpOilHTOB 6e3 y~ep:>KHBaiO
II.{HX paCTBOp MaTepHanoB CXeMaTH'IeCKH noKa3aH Ha puc.1. 
MurpaUHJI HOHOB H3y'lanach B 0,04M KN03 npH 25±0,1°C 
u rpa~ueuTe uanpJI:>KeHHJI 30,5±0,5 B/cM. PacTaopbl pa~uo
HyKnH~OB 130-50 MKAI TOHKOB KanHnnJipHOB nuneTKOB 
BBO~HnH qepe3 o~uy H3 aepTHKanbHhiX Tpy6oK I puc. 11 
B MHrpaUBOHHYIO Tpy6Ky ~HaMeTpOM 4 MM. )J.BB:>KeHHe aK
THBHOB 30Hbl B~Onh Tpy6KH perHCTpHpOBanOCb ~BYMJI CUHH
THililJIUHOHHbiMH C'leT'IHKaMH, KpHCTannhl KOTOpbiX 6hlnH 
3aKpb1Tbl CBBHUOBbiMH KOililBMaTopaMH C ~HaMeTpaMH OT
BepCTBB 5 MM. PaCCTOJIHHJI Me:>K~y UeHTpaMH OTBepCTHB -
100 MM. lf3MepeHBe aKTHBHOCTB 060HMH C'leT'IHKaMB npo-

B3BO~HnB qepe3 Ka:>K~ble nonMHHYThl B Te'leHHe 30 C. 

CKOpOCTh MBrpaUHH BOHOB onpe~enJinacb no BpeMeHH npo
XO:>K~eHBJI MaKCHMYMOM aKTHBHOB 30Hbl paCCTOJIHHJI ~ilHHOB 
10 CM Me:>K~Y ueuTpaMH KpucTannoa nepaoro u BToporo 
C'leT'IBKOB. KaK noKa3anH MHOrO'IBCneHHble MO~enhHble 

3KcnepuMeHThl c 110 Ag , 131J H 82Br, norpernuocTh 
npu onpe~eneuuu 3Toro apeMeuu ue npeahlrnana ±15 c. 
lf3MeHJIJI nonJipHOCTb npBilO:>KeHHOro K MBrpaUBOHHOB Tpy6-
Ke HanpJI:>KeHBJI, C O~HBM B TeM :>Ke npenapa TOM pa~BO-
3neMeHTa npOBO~HnB Tpu-qeTblpe onpe~eneHBJI. llpH 3TOM 
pa3MbiTBe aKTBBHOB 30Hbl ell.{e Cyll.{eCTBeHHO He CKa3biBa
ilOCh Ha CXO~BMOCTB pe3ynhTaTOB. )J.nJI BCeX aHBOHOB, 
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Puc. 1. CxeMa npu6opa OAR :JAeKmpo(Jope3a. 1 u 2 -
C!IUHTflU/1/lJIIIUOHHbl€ C~eTfl~UKU, 3 - mpy6Ka 0/l.JI 3/leKmpo
MU2PQIIUU, 4 - mepMOCTflamupy10~UU KOJICyX. 
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Puc. 2. 3AeKmpo(Jope3 ac111a111uoa e 0,04M KNOs . Pac
CIIIOJIHUe MeJKoy c~e•~uKaMu I- I I ~ ·.1 0 eM, HanpRJICeHue 
1000 B /30,5 B/cM/, 111eMnepa111ypa- 25°C. 
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npHBe,JJ;eHH~X B ma6AUij€,CKOpOCTh MHrpaUHH onpe,JJ;enRnacL 

He MeHee ,JJ;eCRTH pal, OTHOCHTenLH~e CTaH,JJ;apTH~e OT

KllOHeHHR pe3yllLTaTOB OT,JJ;enLH~X onpe,JJ;eneHHB OT cpe,JJ;

HeB BenH'IHH~ 6~nH ue 6onee 4~. 
Ha puc. 2 B xaqecTBe npHMepa npHBe,JJ;eu~ rpaliJHKH 

uapacTaHHR aKTHBHOCTH, KOTOpag perHCTpHpOBanaCL CUHH

THllllRUHOHH~MH C'leT'IHKaMH B O,JJ;HOM H3 on~TOB C acTa

TH,!l;OM. 

Ta6Auija 

CxopocTL MHrpauuu auuouoB ranoreuoB. 3neKTponHT: 
0,04 M KNO 3, pH = 6, uanpg)l(eHHe: 30,5 B/cM, 
TeMnepaTypa: 25° C 

AH!iOH W (eM c-1 ) V (cM2 c-1 B-1 

Br- 2,5·10-2 8,1·10-4 

r 2,45·10-2 8,0 ·10-4 

AC 1,85·10-2 6,1·10-4 

J03 1,2 ·10-2 4,0 ·10 - 4 

J04 1,5·10-2 4,9 ·10-4 

At03' 7,0·10-3 2,3·10-4 

At04 1,05·10-2 3,4 ·10-4 

PE3YJlbTATbl H OliCY)J(,4EHHR 

B ma6Auije npuBe,JJ;eu~ nonyqeuu~e B uaWHx JKcnepu

MeuTanLu~x ycnOBHRX CKOpOCTH MHrpaUHH aHHOHOB rano

reHOB. Kax M~ H O)I(H,JJ;anu, B JneKTpOnHTe 6e3 6yMaru, 

,JJ;eBCTBHTenLHO, ua6mo,JJ;anaCL MHrpaUHR At04 H JO 4 
C 6onee B~COKHMH CKOpOCTRMH, 'leM y aCTaTaTa H BO,JJ;aTa 

COOTBeTCTBeHHO. AuanorHR B OTHOCHTellbH~X CKOpOCTRX 

MHrpaUHH ,!J;llR nap~ JOs - J04 H ,JJ;BYX acTaTCO,JJ;ep)l(aUUIX 

aHHOHOB, KOTOp~e M~ paCCMaTpHBanH KaK At03 H At04' , 

6 

RBnReTCR eiUe O,!l;HHM 3KCnepHMeHTanLH~M liJaKTOM, no,JJ;

TBep)I(,JJ;aiOIUHM npaBHllbHOCTb C,JJ;enaHHOB pauee H,JJ;eHTHI}JH

KaUHH HOHOB B~COKOOKHCneHH~X 4JopM acTaTa H HX cy

IUeCTBOBaHHe B BO,JJ;H~X paCTBOpax. cllopMa acTaTa, KOTO

pag 6Lma H,JJ;eHTBiiJHUHpOBaHa KaK At 0
, He MHrpupoBana 

B 3neKTpH'IeCKOM none B JanonueHHOB 3lleKTpOnHTOM Tpy6-

xe. PaJHHUa B noBe,JJ;eHHH At0 
H At04 B 3THX ycnoBHRX 

nOJBOnReT B cnyqae He06XO,!J;HMOCTH npOBO,!l;HTb HX 'leTKOe 

paJ,JJ;eneuue, 'ITO uenLJR c,JJ;enaTL MeTo,JJ;aMH JneKTpo$opeJa 

H xpoMaTorpa$HH ua 6yMare. 

llpu pa6oTe co "cTap~MH" npenapaTaMH At0 
qepeJ 

10-12 'IQC08 DOCile HX DpHrOTOBlleHHR npaKTH'IeCKH BO 

BCeX ODbiTaX Mbl Ha6mo,JJ;anH aHHOHHYIO $opMy acTaTa, 

cxopocTb MHrpaUHH KOTopou 6~na 1,4.1o-2cM ·c- 1. Ee 

OTHOCHTellLHble KOllH'IeCTBa 6blllH HeBellHKH H B pa3llH'IHbiX 

npenepaTaX MeHRllHCb OT 2 ,!J;O 10~. 3Ta $OpMa, O'leBH,!l;HO, 

DORBnReTCR B peJyllbTaTe OKHCneHHR At0 npo,JJ;yKTaMH 

pa,JJ;uonuJa BOA~ anL$a-qacTuuaMH acTaTa. BoJMO)I(HO B 

npuuuune o6paJoBauue ABYX auuouoB: At02 H Ato-. O,JJ;

uaxo nocne,JJ;HHB cne,JJ;yeT HCKillO'IHTb H3 paCCMOTpeHHR, 

Tax xax runoacTaTHT B uawux pacTBopax c pH~6±1 ,JJ;on

)l(eH 6~Tb B $opMe He,JJ;HCCOUHHPOBaHHOB rHnoaCTaTHTOBOB 

xucnoTbl - 6onee cna6ou, 'leM HOJ, ,JJ;nR xoTopou KAne== 
::::2.10- 11191

. ll03TOMy Ka)l(eTCR 6onee BepORTH~M, 'ITO 

ua6mo,JJ;aBWHHCR aHHOH - acTaTHT. ,lJ,ng TOro, 'IT06hl C,JJ;e

naTb O,!l;H03Ha'IHOe JaKmo'leHHe 0 $opMyne aHHOHa, HMeJO

UUIXCR 3KCDepHMeHTanLHhiX ,JJ;aHHhiX RBHO He,JJ;OCTaTO'IHO. 
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