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1 • BBE/IEH~1E 

AcTaT, OK~cneHHbl~ 6~xpoMaToM, s oTn~4~e OT APYr~x ranoreHoB, 
CTa6~n~3~pyeTCR B paCTBOpax K~CI10T B ~OpMe nonom~TellbHOrO OAH0-
3aPRAHOrO ~oHa /1,21. HccneAOBaH~R ero cso~cTB noKaaan~, 4TO 
3TOT KaT~OH, no-B~A~MOMY, - cnomHOe COeA~HeH~e, KOTOpoe 6~no 
npeAnomeHo o6oaHa4aTb (Ate)+ 131 • noseAeH~e (Ate)+ 8 pRAe cny-
4aes He11b3R npeACKa3aTb ~ 06bRCH~Tb ~CXOAR TOilbKO ~3 ~3BeCTH~X 
cso~cTB APYr~x OAH03aPRAH~X KaT~OHOB s aHanor~4H~x ycnos~Rx. 

Hanp~Mep, np~ aAcop6~~~ (AW)+ Ha cynb~OKaT~OH~Te ~3 pacTsopos 
C nOCTORHHO~ ~OHHO~ C~no~, K03~~~~~e~T~ pacnpeAeneH~R KaT~OHa 

He 6~n~ nocToRHH~M~, KaK 3Toro cneAoeano om~AaTb, a yMeHbwan~cb 
C pOCTOM KOH~eHTpa~~~ K~CI10Tbl /p~c.l/. 04eB~AHO, B AaHHOM cny-
4ae BOAOPOAH~~ ~OH - OCHOBHO~ KOHKyp~py~Q~~ npoT~BO~OH, Ha se
I1~4~Hbl K03~~~~~eHTOB pacnpeAeneH~R (At0) + MemAY ,[layeKC 50x8 ~ 
HC10 4 oTp~~aTenbHO sn~Rno noe~weH~e TeMnepaTyp~: s ~HTepsane 

OT 1Q0C AD 500C OH~ yMeHbWan~Cb BABOe. 
EQe pe34e sn~Rn~ ~3MeHeH~R TeMnepaTyp~ Ha cop6~~~ (AtO)+ 

~OC~OpHOBOnb~paMaTOM ~e3~R: K03~~~~~eHT~ pacnpeAeneH~R naAan~ OT 
HecKonbK~x coT np~ T < 30°C AD HecKonbK~x AeCRTbiX np~ T > 90°C 
/p~c.2/. Ho np~ nocToRHHbiX TeMnepaTypax Ha 3T~x sen~4~Hax npaK
T~4eCK~ He CKa3biBan~Cb OTHOC~TenbHO 60nbW~e ysen~4eH~R KOH~eH

Tpa~~~ K~CI10T~, MHOr03apRAH~X ~OHOB ~ ~OHOB ~e3~R. AMMOH~eB~M~ 
~ Kan~eBbiM~ COI1RM~ $OC~OpHOBOnb~paMOBO~ K~CJlOTbl (Ate)+ He 
aAcop6~posancR 1 4· 5 ' 
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PHc.l. 3aDHCHMOCTh Ko3¢¢H~HeH
TOB pacrrpegeJieHHR (A tO)+ H 'fl.+ 
Memgy CYJih¢0KaTHOHHTOM ,[lay3KC 

50x8 H pacTBopaMH H (Na) ClO 4 

J1 ,:, ) OT KOH~eHTpa~HH KHCJIOTbl ~ 

lliTpHXOBb~H JIHHHHMH IlOKa3aHa 

cop6~HR H3 'IHCTbiX paCTBOpOB 

HCI04 I - Tl+ , 200C; 2 -
(AtO) + , 200C ; 3 - (AtO) +, 
35 oc. 
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PHc.2. 3aaHCHMOCTh kos¢¢HQHeH
TOB pacnpep;eneHHH (Ate)+ MeJKp;y 
Cs 3 PW 12 0 40 H pacTaopoM 3 M 
HNO 3- · 2 ·I 0 - 2 M CsNO 3 aT TeM
nepaTypbi. 

CHHmeHHe copfi~HH acTaTa npH 
nOB~WeHHH TeMnepaTyp~ He RB
nReTCR npaeHnoM. B 4aCTHocT~, 
o6paTHaR KapT~Ha Hafin~Aan~cb 
npH BbiAeneH~H (Ate)+ Ha OKC~
AHPOBaHHOH nnaTHHe ~3 aaoTHo
KHcn~x paCTBOpOB /p~c.3/: npH 
800C aAcop6~HR wna 6biCTpee ~ 
nonHee, 4eM npH 23~ 161 .AA-
cop6~HR Ha nnaTHHe B 3THX 

ycnOBHRX, no-BHAHMOMy, CBOHCTBeHHa TonbKO (At0)+: B H3BeCTHOH 
HaM n~TepaType Mbl He BCTpe4anH COOfi~eHHH 0 TaKOM me 3$$eKT~B
HOM BbiAeneHHH cneAOBbiX KOnH4eCTB KaTHOHOB APYrHX aneMeHTQB. 

Cne~H$H4HOCTb XHMH4eCKHX CBOHCTB (AtO)+ xopowo Hnn~cTpH
pyeTcR TaKme xapaKTepOM aACOpfi~HH HOHa Ha r~APOOKHC~ THTaHa. 
EcnH cop6~HR Ha Ti(OH) 4 APYrHx KaTHOHoe, HanpHMep Tl +, poena 
CO CH~meHHeM KHCnOTHOCT~ /7/, T'o MaKCHManbHaR aACOpfi~HR (At0)+ 
6blna npH pH <3 /pHc.4/. 

181 
Ha npHBeAeHH~x e~we ~ PRAa APYrHx ~aeecTH~x CBOHCTB (AtO)+ 

cneAyeT, \.ITO nonom~TenbHbll1 HOH nRToro ranoreHa Mana noxom Ha 
OAH03aPRAH~e KaTHOH~ MeTannoe. M~ npeAnonomHn~, 4TO oco6eH
HOCTH noBeAeH~R (Ate)+ CBR3aH~ C TeM, 4TO B paCTBOpax KHCnOT 
At+ o6paayeT ycTOH4HBbiH aKeaKoMnneKc (AtOH 2)+ Hn~ AHaKBaKOMnneKc 
(H 2 0At0H2)+c ~eHTPOCHMMeTp~4HOH CTPYKTYPOH, KOTOpaR ~HOrAa npH-

.nHCbiBaeTCR HOHY rHAPOKCOHHR 191 H ,,nO-BHAHMOMY, peanHayeTCR 
e ~aeecTHOM AHaKeaKoMnneKce cepe6pa 110~ AKBaKoMnneKc OAHOea
neHTHoro acTaTa MOmHO TaKme paCCMaTpHBaTb KaK npOTOHHPOBaHHy~ 
rHnoacTaTHy~ KHCnOTy. 0 BepORTHOM Cy~eCTBOBaHHH nOAOfiHOrO 
coeAHHeHHR HOAa ~Me~TCR nHTepaTypHble AaHHble 111, 121. KoHCTaHTa 
o6paaoeaHHR (H2 OI) + e peaK~~~ rHAPOnHaa I 2 K(H OI) + = 1 0-10 

a KOHCTaHTa AenpoTOHHpoeaHHR aToro KaTHOHa Kd; = 3 ·10-2111'. EcnH 
6bl At2 cy~eCTBOBan B BOAHbiX paCTBOpax, TO, no HaWHM o~eHKaM, 
K(H :oQAt)+ AOnmHa 6b1Tb nOPRAKa 1 0-~ a KOHCTaHTa peaK~HH Aenpo
TOHHPOBaHHR 

(H 2 0At)+ + H2 0 ... HOAt ;t H 3 o+ /1/ 

fiyAeT, eepoRTHo, MeHbwe pacc\.IHTaHHOH AnR (H 20I)+,Ha-aa 6onee 
H~3Koro, 4eM y ~OAa, nepeoro noTeH~~ana HOH~3a~~H aToMa acTaTa. 
CTa6HnHaa~~H acTaTa e BOAHbiX pacTeopax K~cnoT e $opMe (AtH2 0) + 
B 6onbWeH cTeneHH AOnmHa cnoco6cTeoeaTb ~ ynbTpaManaR KOH~eHTpa-
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PHc.4. 3aaHCHMOCTh oT·pH ap;cop6-
QHH (A tO)+ n Tl + Ha Ti (OH) 

4 
H3 

0, I M NaN03 /200C/. Cop;epJKaHHe 
cop6eHTa B pacTBopax 0,12 H 
0,48 MP/MJJ COOTBeTCTBeHHO. 

~HR KaT~OHa, ~CKn~4a~~aR ofipa30BaH~e fionee B~COK~X OK~CneHH~X 
COCTORHHH 3neMeHTa B peaK~~RX AHCnponop~HOHHPOBaHHR. EcnH acTaT
COAepma~HH KaTHOH AeHCTBHTenbHO - aKBaKOMnneKC OAHOBaneHTHoro 
acTaTa, TO finarOAapn np04HOH KOBaneHTHOH CB113~ At- 0, OH, 
BepORTHO, MOmeT B HeKOTOp~X peaK~HRX, nOAOfiHO ~OHY rHAPOKCOHHR, 
y4aCTBOBBTb fi·ea OT~enneH~R BOAbl. npH4eM Ha-aa nonnpH3y~~ero 
BnHRHHR At+ AOn>KHbl nOHHmaTbCR CHnOBble KOHCTaHTbl 0-H B3aHMOAeH
CTBHR H, cneAOBaTenbHO, nOBbiWaTbCR HyKneOAOHOpHble CBOHCTBa 
rHAPOKCHnbHbiX rpynn MOneKyn BOAbl, CBR3aHHbiX C aCTBTOM. C HX 
Y4BCTHeM, 04eBHAHO, MOryT ofipa30B~BaTbCR COeAHHeHHR acTaTa, B 
KOTOPbiX BOAOPOAHble CBR3H npeeanHpyioT HaA 3neKTpOCTaTH4eCKHMH. 
Henban HCKn~4HTb H anbTepHaTHBH~e cny4aH, KOrAa Ann ~eaK~HH 
TpefiyeTCR AerHApaTa~HR (AtH 20)+. Ho TBK HnH ~Ha4e, BCe Ha6n~
ABBWHeCn 11 CTpaHHble 11 CBOHCTBa 3Toro KaTHOHa MOmHO AOBOnbHO AOCTQ
eepHO OfibflCHHTb, ecnH HCXOAHTb H3 npeACTaeneHHR, 4TO (Ate)+ 
np04H~H aKBaKOMnneKC, Hn~, 4TO OAHO H TO >Ke, - npOTOHHPOBaHHan 
rHnoacTaTHan KHcnoTa. 

0AHH H3 B03MO>KH~X nyTeH 3KCnepHMeHTanbHOH npoBepKH rHnOTe3~ 
0 CTpOeHHH KaTHOHa /(Ate)+ - H3MepeHHR nOABH>KHOCT~ HOHa B paCT
BOpax C nepeMeHHOH KHCnOTHOCTb~ H nOCTORHHOH ~OHHOH CHnOH. EcnH 
HaWH ,npeACTaBneHHR BepHbl, TO cneAOBano 6bl O>KHAaTb 3aMeAneHHR 
ABH>KeHHR acTaTa B aneKTpH4eCKOM none C pOCTOM pH, Ha-aa CABHra 

• enpaeo paeHoeecHR e peaK~~H /1/. TaKHe H3MepeHHR 6~nH HaMH e~
nonHeHbl, H ~X peaynbTclTbl npHBOARTCR B Hac:oR~eH pafioTe. 
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2. 3KCnEPHMEHTAnbHA~ 4ACTb 

AeTaT e~HTe3~poean~· a peaK~~Hx e~eMyTa e a-4aeT~~aM~ e 
:mepr~e~ 36 MsB. 06ny4eH~H · npoeoA~n~ Ha BbiBeAeHHOM ny4Ke ~oHOB 
yeKOP~TenH Y-200 na6opaTop~~ HAePH,biX peaK~~~ OH~H. MeTOA~Ka 
BbiAeneH~H aeTaTa ~3 M~WeH~, npo~eAypa 04~eTK~ ~ KOH~eHTp~poea

H~H ~3nomeHa a Hawe~ npeAbiAY~e~ pa6oTe 1131. 3Ta MeTOA~Ka no3eo
nHna nony4aTb npenapaT~ e~eoKo~ YAenbHO~ /o6beMHO~/ aKT~eHoeT~: 
0,2-q_~4 r6K aeTaTa 6bll11-1 paeTeopeHbl B 100-150 MKJ1 0,5 M HC104 -
1 ·10 H2C~07. npenapaT~ nepeA ~X ~enOJ1b30BaH~eM Harpeean~eb 
OKOJ10 4aea Ha K~nH~e~ BOAHHO~ 6aHe. OnpeAeneH~e nOAB~>KHOeT~ 
~OHOB aeTaTa npOBOA~noeb no pa3pa6oTaHHO~ HaM~ MeTOA~Ke ~3Me
peH~H ei<OpOeTe~ M~rpa~~~ ~OHOB B eeo60AHbiX sneKTpon~TaX /14/. 
PaenpeAeneH~e aeTaTa a sneKTPOM~rpa~~OHHO~ Tpy6Ke AeTeKT~poea
noeb no peHTreHoeeKOMY ~3ny4eH~~ nonoH~H /81,2 KsB/. 3Kenep~
MeHTbl e (Ate)+ abmonHHn~eb a paeTaopax (0,4- x) M HClO 4 - xM NaC104-
1.10 -4 M K2Cr2o7 ,rAe O,l.s; x <;;, 0,375. PaeTeopbl peaKT~eos KBan~<t>~
Ka~~~ 4.A.a. roToe~n~ Ha 6~A~eT~nn~poeaHHO~ BOAe. Ben~4~Hbl 

pH > 1 ~3MepHn~ e noMO~b~ eTeKnHHHoro sneKTPOAa e eoenpo~3eo
A~MoeTb~ +0' as~ pH. B 6onee K~eJ1biX paeTBOpax aKT~BHOeTb BOAOPOA
HbiX ~oHoe-paee4~Tblsan~ ~3 ~3eeeTHbiX KOH~eHTpa~~~ HClO 4• 

3. PE3YnbTATbl ~1 06CYlK,[IEHHE 

3Kenep~MeHTbl no sneKTpo<t>ope3y aeTaTa a 6~xpoMaTeoAepma~~x 
paeTeopax H(Na) ClQ 4 A an~ e~e OAHO ~, 04eB~AHO, Ha~6onee BeeKoe, 
nOATBeP>KAeH~e ey~eeTeoeaH~~ nono>K~TenbHOro ~oHa nHToro ranoreHa. 
Bo seex on~Tax M~ Ha6n~Aan~ M~rpa~~~ aeTaTa TOI1bKO K KaTOAY 
/p~e.5/. 8 3J1eKTPOM~rpa~~OHHO~ Tpy6Ke, Ha MeeTe BBOAa aKT~BHOeT~, 
eeerAa'np~eyTeTeoeana HenoAB~>KHaH <t>opMa aeTaTa, KOTopaH Haxo
A~naeb a pasHosee~~ e noAB~>KHO~. BepoHTHee seero, 3TO (At8)+, 
aAeop6~pOBaHH~~ Ha KOJ1J10~~H~X 4aeT~~aX KpeMHeK~enoT~. Ee M~Kpo
KOJ1~4eeTBa seerAa 6YAYT np~eyTeTBOBaTb B ~eXOAHOM paeTBOpe B pe-

211 ' 
3Yl1bTaTe paA~a~~OHHoro pa3pyweH~H a-4aeT~~aM~ At /5,86 MsB/ 
~ 211 Po /7,48 M38/ nosepXHOeTHOrO enOH eTeKJ1RHHWX eTeHOK aMnyn~, 
eoAep>Kal!.\e~ BbleoKoaKT~BHbl~ npenapaT aeTaTa. ,[leeop6~~H aeTaTa · 
e 4aeT~~ renR a npo~eeee sneKTpo<t>ope3a eH~>Kana OTHoe~TenbHY~ 

aKT~BHOeTb HenOAB~>KHO~ 30Hbl ~ np~BOA~J1a K pe3KO~ ae~MMeTp~~ 
M~rp~py~~e~ 30Hbl, y KOTOpO~ HeJ1b3R 6btn0 eTporo onpeAeJ1~Tb 3aAH~~ 
rpaH~~y. 3TO He n03BOJ1RJ10 paee4~T~BaTb ~eHTphl TR>KeeT~ nOAB~>KH~X 

30H, ~ AI1H ~3MepeH~~ eKOpOeTe~ M~rpa~~~ (At8)+ np~wnoeb ~enonb-
30BaTb APYrY~ xapaKTepHy~ T04KY- MaKe~ManbHy~·aKT~BHoeTb. 

H3MepeH~H, e~nonHeHH~e a AOeTynHOM AI1R Hawe~ MeTOA~K~ ~HTepea
ne K~enoTHOeT~, noKa3an~, 4TO, KaK M~ ~ O>K~Aan~, nOAB~>KHOeTb Ka
T~OHa (Atm+ He HBnRnaeb noeTORHHO~ sen~4~Ho~, a poena e no
H~>KeH~eM pH paeTeopoe /eM. Ta6n~~y/. CneAOBaTenbHO, eo-nepebiX, • 
3TOT 3$$eKT eOOTBeTeTBOBaJ1 HaW~M npeAeTaeneH~HM 06 (At8)+ KaK 
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PHc.S. PacrrpeAeneHHe acTaTa 
BAOllb 3neKTpOMHrpa~HOHHOH Tpy6-
KH qepes t MHH rrocne Haqana 
3KCrrepHMeHTa. A - rroABH>KHaH 
soHa, B - HeiTOABH>KHaH soHa na 
MecTe BBOAa. Ml H M2 - paAHo
aKTHBHbie MeTKH, orpaHHqHBaiO~e 

6asy H3MepeHHH AllHHOH 190 MM • 

o npoTOH~posaHHO~ r~noaeTaTHo~ 
K~enoTe, eo-eTop~x,- noKas~san, 

4TO M~rp~py~~~M~ KaT~OHaM~ He 
MoryT 6b1Tb H~ A tO+, H~ :A tO~, Ha 
nOAB~>KHOeTb KOTOpbiX He AOI1>KHa 
BJ1~HTb KOH~eHTpa~~H BOAOPOAH~X 

~OHOB, 

Een~ Ha6n~AaewaHeH sas~e~

MOCTb KaTOAHO~ M~rpa~~~ acTaTa 
OT pH paeTBOPOB Ae~eTB~TeJ1bHO 
oTpamaeT AenpoToH~poeaH~e 
(Ate)+ B eOOTBeTeTB~~ e peaK
~~e~ /1/, TO AaHH~e Ta6n~~~ 
no3BOJ1H~T eAeJ1aTb o~eHKY KoH
CT<lHTbl nenDOTOH~3aU~~ (K •. ·) 

. . . . ' U}J' 

aeTaTeOAepma~ero KaT~oHa: 

/2/ Kdp 
0At0H c f AtOH f 
c H+ f H+ ' 
(At8)+ (At8)+ 

rAe C! ~ f 1 - KOH~eHTpa~~~ ~ K03$$~~~eHT~ aKT~BHOeT~ COOTBeT
eTBeHHO, nocKOJ1bKY AI1R Yl1bTpaM~KPOKOH~eHTpa~~~ COeA~HeH~~ 
aCTaTa K03$$~~~eHTM aKT~BHOeT~ paBH~, TO 

Kdp 
c AtOH 
0 (At8) + 

a H+· /2'/ 

04eB~AHO, 4TO KOH~eHTpa~~OHHble nOAB~>KHOeT~ aeTaTa (U c) AOI1>K" 
Hbl 6b1Tb nponop~~~HaJ1bHbl nOAB~>KHOeT~ KaT~OHa aeTaTa (~AtO)+) ~ 
ero OTHOC~TeJ1bHO~ KOH~eHTpa~~~ B paeTBOpax: 

a H+ 
u +. 

= (A tO) a + + K dp 
H 

131 uc 
c (A tO)+ 

u<Ate)+ 
c + c 

(Ate)+ AtOH 

5 



Ta6nu~a 

-4 Tiop;BIDKHOCTb acTaTa B 0,4 H H(Na) Cl0 4 - I· 10 M K
2
Cr

2
o

7 
IIPH 25 "C 

pH 

I, 68 
I ,56 
1,42 
I, 21 
I ,09 

U ·10 4 cM28-lc-l* c 

I, I 7 
1,34 
I, 67 
2,38 
2,41 

pH 

0,93 
0,81 
0,71 
0,63 

U c·104 cM2B-1c·1 * 

2,43 
2,45 
2,64 
2,67 

* BeJIH'iHHbi Uc orrpep;eneHbi op;HoKpaTHO. 

npeo6pa3yH ypaBHeH~e /3/, nony4aeM 

~--= aH+ 

U(At0)+ - U c K dp 
/4/ 

YUit\ 
10 \ 

\ 
\ 

1,0 

0.1~-...----~-~--
0 o.s 1.0 1.5 pH 

6 

lg u 
u . 

(At8)+ - U c 

1 =lg- -pH. 
Kdp 

/4~ 

Ha ypaBHeH~H /4/ cneAyeT, 4TO 
npHMaH, OTpa~a~~aH 3aB~C~MOCTb 

era neso~ 4aCT~ OT pH, npOXOA~T 

nOA yrnOM a~ 45° K OCHM KOOPA~
HaT. no3TOMY nOCTOHHHaH U(At8)+ 
AOn~Ha 6~Tb TaKa~. 4To6~ AnH 
npHMo~, npoBeAeHHo~ 4epea pac
C4~TaHH~e T04K~ no MeTOAY Ha~
MeHbW~X KBaApaTos, tga = 1 . Pewe
H~e ypasHeH~H /4/ c ~cnonbaosa
H~eM B Ka4eCTBe noArOH04HOrO 
napaMeTpa U(At0~+ , noKa3ano, 4TO 

08 10 -4 2B-1 -t np~ U(At8)+ = , • CM C 
/p~c.6/, paaH~ua 'tga -1 I - M~-
H~ManbHaH, ~, cneAOBaTenbHO, 

PHc.6. 3aBHCHMOCTb BeJIH'iHH 

uc 
¢> (U) = lg ------, paCC'iHTaHHbiX 

u<AtO)+- u c 

. . . -4 2 -1 -1 
rrpH u(At8l+ = 3,08.10 CM B c 

OT pH 3JieKTpOJIHTa. 

•• 1 

B~nonHH~TCH noCTasneHH~e B~We ycnOB~H. nony4eHHaH KOHCTaHTa Ae
npOTOH~pOBaH~H Kdp = 0,03~.±_0,005. 0Ha OKa3anaCb BbJWe~ 4eM Mbl

1 

o>K~Aan~, ~ npaKT~4eCK~ TaKa~ ~e, KaK pacc4~TaHHaH AnH IOHt 111 • 

nopHAOK sen~4~Hbi K dp onpeAeneH, sepoHTHO, npas~nbHO, HO yTo4-
HeH~e ee noTpe6yeT 6onee o6w~pHoro Ha6opa 3Kcnep~MeHTanbH~X 
AaHHbiX. OcHosHaH ~e ueHHOCTb nony4eHHoro peaynbTaTa aaKn~4aeT
CH, Ha Halll 83 r nHA, B TOM, 4TO HaPHAY C APYr~M~ AaHHbiM~ OH noA
TBeP~AaeT r~noTe3y 0 CTpoeH~~ acTaTCOAep~a~ero KaT~OHa B BOAH~X 
pacTsopax. 
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HET n~ llPOBEROB B BAWEA BHBRHOTEKE? 
Bbl MoJKeTe noJJyqHTh no noqTe nepeqHcJJeHHble HHJKe KHHrH, 

eCJIH OHH He OblJIH 38K838Hbl paHee. 
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AnywTa, 1978. 3 p. 00 x. 

/l13-11807 TPYA~ III H~AYHapoAHOro coa~aHHA no nponopqHoHan•-
H~H H APeH¢oB~H KaMepaH, /ly6Ha, 1978. 6 p, 00 K. 

TPYA~ VI Bceco~3Horo coae~aHHA no ycKOPHTenAH aapA-
*eHH~x ~aCTHq, /ly6Ha, 1978 /2 TOHa/ 7 p, ~Q K, 
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BbiCOKHX 3HeprHH. /ly6H·a, 1978 5 p. 00 K, 
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B~COKHX 3HeprHH. npHMOPCKO, HP6, 1978. 3 p. 00 K. 

TPYAbl VII Bceco~aHoro coaewaHHA no ycxopHTenAH 3apA-
*eHH~x ~aCTH~, /ly6Ha, 1980 /2 TOHa/ 8 p, QQ K, 
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B TeopeTH~eCKOH ~H3HKe, /ly6Ha, 1979 3 p, 50 K, 

/l4-80-271 TpyA~ He*AYHaPOAHOH KOH~epeH~HH no npo6neHaH 
HeCKOObKHX Ten B AAePHOH ~H3HKe, /ly6Ha, 1979. 3 p, 00 K. 

/l4-80-385 TpyA~ He*AYHapOAHOH WKOObl no CTPYKType AApa. 
Anywra, 1980. 5 p. 00 K. 

/l2-81-543 TPYAbl V1 He*AYHaPOAHOro cooewaHHn no n~o6neMaM KBaH-
roeoH Teomn• nonA AnymT.:ll 1 ~A 1 z. ..,. JV ..... 

.1110,11-81-622 TPYAbl He*AYHaPOAHoro coaewaHHA no npo6neMaM MaTeHaTH-
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HHRX. /ly6Ha, 1980 
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B~COKHX 3HeprHH. /ly6Ha '· 1981 . 

ll17-81-758 TpyAbl 11 Me*AYHapOAHOro CHMn03HyMa no H36paHHbiH 
npo6neHaM CTaTHCTH4eCKOH MeXaHHKH. /ly6Ha, 1981. 

/l1,2-82-27 TpyAbl Me*AYHapOAHoro CHMn03HyMa no nonRpH3a~HOHHbiM 
RBfleHHRH B ~H3HKe BbiCOKHX 3HeprHH. /ly6Ha, 1981. 

P18-82-117 TPYAbl IV coaewaHHR no Hcnonb30BaHHMl HOBbiX RAept<o
$H3H4eCKHX MeTOAOB AnA peweHHR Hay~HO-TeXHH4eCKHX 
H HaPOAHOX03RHCTBeHHbiX 3aAa4. /ly6Ha, 1981. 

/l2-82-568 TPYA~ coaewaHHR no HCCOCAOBaHHRM a o6nacTH 
PCORTHBHCTCKOH RAepHOH ¢H3HKH, /ly6Ha, 1982. 

/l9-82-664 TPYA~ coeewaHHR no KonneKTHBHbiM MeToAaM 
ycKopeHHR. /ly6Ha, 1982. 

/l3 ,4-82-704 TPYAbl IV 11e*AYHaPOAHOH wxonbl no HeHTpOHHOH 
¢H3HKe,· /ly6Ha, 1982. 

2 p. 50 K. 

3 P • 60 K. 

5 P • 40 K. 

3 p. 20 K. 

3p.80K. 

1 p, 75 K, 

J p, 30 K, 

5 p, 00 K, 

3aKa3bl Ha ynoMRHYTble KHHrH MoryT 6blTb HanpaBneHbl no anpecy: 
101000 MOCKBa, rnaBnoqTaMT, n/H 79 

H3U3TCflbCKHH OTUen 06~CUHHeHHOrO HHCTHTYTa RUCPHHX HCCBCUOBaHHH 

MHnaHOB M. n AP· XHMHqecKne CBOHCTBa nonoXHTenhHoro 
OAH09aPHAHOrO HOHa acTaTa B BOAHb~ paCTBOpax 6-83-396 

HsMepeHa llOABHlKHOCTh OKHCneHHOH ~OpMbl acTaTa B paCTBOpax 
H(Na) ClO 4 (IL = 0,4M) - I .I o-4M K2 Cr2 0 7 npn 25 °C B HHTepsane 
0,63 ~pH~ 1,68. B 9THX ycnOBHHX acTaT MHrpnposan TOnhKO K Ka
TOAY• CKOpOCTh MHrpa~HH saBHCena OT KOH~eHTpaUHH BOAOPOAHb~ 

-4 2 -1 -1 HOHOB B pacTs ope: pH I , 68 Uc = I I 7 • I 0 CM B c , 
pH 0,63 Uc= 2,67·10-4 c~B-1 c-1. HaHAeHHblli s~eKT cornacyeT
cn C HMeBmHMHCH npeACTaBneHHHMH 0 TOM, qTO OAHOSapHAHbiH KaTHOH 
acTaTa, o6pasyro~HCH B paCTBOpax KHCnOT 0 9TO npoqHblli aKBaKoMn
neKC /(H 20)xAt/+ (X = 1-2) /npOTOHHpOBaHHaH .rnnoacTaTHaH KHC
noTa/. O~eHKa KOHCTaHTbl AellpOTOHH9a~HH 9TOrO KaTHOHa llOKa
sana, qTo K dp = 0,032.!_0,005. llpHBOAHTCH cne~n~nqecKne CBOHCTBa 
KaTHOHa acTaTa, KOTOpble, no-BHAHMOMYo MO~HO Ofi~HCHHTh OCOfieH
HOCTHMH ero CTpOeHHH. 

Pa6oTa BbinOnHeHa B Jla6opaTOpHH HAepHb~ npo6neM mum. 

npenpHHT 06DeAHHeHHOro HHCTHTyTa RAePH~X HccneAOBaHHH. AY6Ha 1983 

Milanov M. et al. Chemical Properties of Astatine 
P~sitive Single-Charged Ion in Aqueous Solutions 

6-83-396 

The mobility of the oxidized astatine in solutions H(Na)Cl04 
(IL .. 0.4M) - I-I o-4 M K2Cr20 7 has been measured at 250C 
in the interval 0.63~pH ~1.68. Under these conditions asta
tine migrated to cathode only: The speed of the migration 
depended upon the concentration of hydrogen ions in the so
lution: pH 1.68 Uc=l.l7·10-4 c~v-1 s-1 , pH 0.63 Uc= 
= 2.67·I0-4cm2v-1s-1 • The effect agrees with the opinion that 
a single-charged cation of astatine formed in adidic solutions 
is a strong aquacomplex /(H 20)x At/+ ( x = 1-2) {protonized hy
poastatine acid). Deprotonization constant of this cation 
is Kdp = 0. 032.!_0. 005. Specific properties of the astatine 
cation are given. They can be explained, probably, through 
the peculiarities of its structure. 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JINR. 
' Preprint of the Joint Institute for Nuclear Research. Dubna 1983 

nepeBOA O.C.BHHOrpaAOBOH. 


