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AUTHORS: Vdovenqu_}(v:___‘ld:; Krivokhatskiy, A. S.; Gusyev, Yu. K.

TITLE: The extraction of various metal nitrates with mixed solvents .

PERIODICAL: Radiokhimiya, Ve 2, no. 1960, 531 - 5%6

TEXT: ~ Dhe present article offers the results obtained in 2 study

of the extraction of micro-quantities of metal nitrates of various valency:
cerium, zirconium, niobium and ruthenium. The study was carried out on
the extraction of trivalent cerium nitrates, and the other metal nitrates
using mixtures of simple oxygen—containing solvents, and on the phenomenon
of non-addivity, i.e.y the extraction of the nitrates exceeding that of
the computed value of extraction, estimated from the assumption of inde-
pendence of the extraction by each component of the mixture with respect
to the prasence of the other. The following preparations were used in the

experimentss Ce144, Zr95, Nb95, Ru106, of the npon-carrier” grading. Two D( 3
mixbtures were used as the extracting agents, which were extreme with re-
spect to the extraction of the nitric acid and uranyl nitrate, i.ee¢y €%~
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tracting these petter than pure solvents individually, dibutyl ether-th
thyl ether-acetophenone. Pigures

(chlorex) and die
jpndicating that the jnvesti-

t to the extraction of
tion from the addivily

—dichlorodiethyl ether,
1 -1 show the resul ts of the experiments,

gated nixtures are really non-additive with respec
all the mentioned elementss and the values
become rather highe The extremenessd, howevers 18 only present for the
golvent mixtures which extract the given nitrate in the pure form, tO about
an equal extent. The eata showed the jty (formation of mixed
solvates) is characteristid no £ the given ele-
ment by the mixtures of various oxygen-cont (Ref. 13 V- M.
kiy, ZhHKh, 29 494, 1 6

ydovenkos A. S. Krivokhats
tracting of various elements by one mixture, proving the
phenomenon. The possibility of increasing the degree of separation of the
orresponding composition of the extracting
f extrac-

elements by gglection of the ¢

agent, as @ result of the aiffarence in the shapes of the curves o
tion of the various elemen There aTre 4 table and T figures,
p) referencess > Soviet-blocy 1 non—Soviet—bloc, The English langusse pub-

lication reads as follows: (Ref. 2) H. A. c. McKay, Chemistry 2 TndustTys

51, 1545 1954
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Parad. Soz. 44, 5, 295, 19:3). Tre astivity cosffizlents in the zrganis phas

was calculated fror the formulay

i Y ot »
- - 0 (I{cu)w (5)
0 LH2030
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m m
case, when the value of “he produst K[Hgo]o £1: 4, = mKO[HZO]Ol,
m 1 .,

qg = mKo[HQO]OQ' Dividing Ve by Fl and transforming to logarithms the follow-

ing equation 1is derived:
g, -1

I bo - 18 ¥, (9),

TelH,0]p, - Leli0lg

where [ O]O1 and [HéO] ars the equilibrium water concentration in the organic
phase for various series of experimants. A similar principle is used to prove
the formation of the BA * HEO compound in an agueous solution. Using the rela-
tion

*(1,0),

%°=§%mw’

b
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a . s
(BA d20)0

A = ,
BA - H20 a(m . Hgo)w

®(3a),

‘ BA  a
(BA)W

are ths distribution coefficient of the correspond-

AEA

where aHQO’ 8pp - HQO and
the following equation 1s derived:

ing components,
“BA - H,O 2(BA - Hy0), 10,
. n_ KB = o)
“f,0 -5 Tp0), (B8),

. s solution. If
is the equilibrium constant of BA H20 in the aqgueou

where KB
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n=1endm=1 as established above, it is concluded that a BA * 1-120 compound
is formed in the aqueous solution, proven previcusly from the analysis of the
general distribution equation (). Combining (6) and (10):

(z80)y
°‘H20°‘BA [BA], BA - 1
- — thod: Ky = 2
Ky KOQBA - Hzo (11) or by another method: Ky 5551 (12)
and also

(13)

1
% = (ZBa),
551 [ 500,
BA H20 0
If ag, or ap, . 10 are known, K can be calculated. There are 2 tables, k4

figures and 5 references: 2 Soviet-bloe and 3 non-Soviet-bloc., The references
to the English language publications read as follows: Katzin, Lj J. Sullivan,

Card7/8
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H R. H. Stokes, Trans.
T . collid chem., 55, 3, 346, 1951; R. A. Robinson a.
%ﬁﬁ%i., s, 7, 612, 194,9; R. H. Stokes Tans. Farad.Sooc., 4y, 5, 205, 1948.

SUBMITTED: January 20, 1960.
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AUTHORS: Vicvenko, V. M., Corresponding Member of the AS USSR,
Tegin, Ye. K., Stebunov, 0. B., and Shcoherbakov, V. A
v
TITLE: Relaxation «¢f Protons in Hydrogen PernxidGWSolutions

Irradiated With Ultraviolet Light

PERIODICAL: Doklady Akademi- nauk SSSR; 1960, Vol. 135, Mo. 3.
pp. 645 - 647

TEXT: The present paper deals with the problem of reducing the relavation /
time T, of protons in aqueous solutione by the effect of ionizing radia-

%icn. As a special case,; they report on their measurements cf T, in H?Oz,

where chain reactiors bake place under the actior of ultraviolat light.
Initial 30% H,0, ¥as concentrated at 15 - 20mm Hg. Ta2sts were conducted

in quartz ampoules at room temperaturs. The radiation source was & IIPK -2
(PRK-2) lamp. Fig.1 shows the ratio between relaxation sigral A in irra-
diated Hjo2 ~f varying concentration and signal A, in ron--irradiated H207
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Relaxation of Protons in Hydrogen Peroxide 8/020/60/135/003/0%4 /039
Solutiong Irradiated With Ultraviolet Light B004/B060

as a function of time (min). The curves tend toward saturation. The ef..
fect of paramagnetism of free radicals should vanish becauge of their
short lifetime, immediately afer illumination is stopped. The authors,
towever, observed an effezt persisting for hours. Thus, the affect is
caused, not by free vadi:als, but by prcdusts formed under their action,
Stirring of irradiated HZO led to a decrease of signals propsrtional to
she intensity of mechanica% action, under *the evolution of oxygen. The
authors conclude therefrom that the effect cbaserved is caused by dissolv-
ad oxygen. The curves in P:g. ! would then correspond 4Y¢ the degree of 02
oversaturation at the given H202 soncenuration. The suthors mention

L-L. Dskabrun and 4,P. Purmal', and thank Yu uriknv for a discussicn.
There are 3 figures and 6 references: 4 Soviet and 2 Us.

ASSOCIATION: Radiy=vyy inetitut im. ¥, G. Khlopina Akademii nauk SSSR
(Badium Institute :meni V., G. Khlopin of +%he Academy of
Sciences USSR)

SUBMITTED: June 23, 1960
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AUTHORS: Vdoverko, V. M., Stebunov, 0. B., and Shcherbakov, V. A.
TITLE: Proton relaxation in aqueous solutions of diamagnetic salts
PERIUDICAL: Zhurnal strukturnoy khimii, v. 2, no. 1, 1961, 64-65
TEXT:

It is of special interest to study sclutions of uranyl salts, which
the authors have already previously described (Refﬁ t: V. M. Vdovenko,

V. A. Shcherbakov. 2h. strukt. khimii, 1, no. 1, 28,(1960)). Such a studgis
of importance not only to gather information on the nature of this ion and
its hydrates but also with respect to another gquestion the authors have been
dealing with earlier The method of the present work hardly differs from the

one they have described in the first communication of this smeries. UO4 wag
prepared by precipitating it in the cold with hydrogen peroxide from aqueocus

golutions of uranyl nitrite. After that, UO4 was dissolved in the correspmd
ing golution. By working with a certain excess of acid, hydrolysis was
excluded (the pH of the solution was about O). The concentration was con-
trolled manganometrically. Only in the case of hydrochleric solutions, the
card 1/5
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gravimetric method was applied. The experimental results are given in the
Figure and in the Table. The ratios Ti/rg were calculated by a method des-

cribed in communication II. As may be seen from the Figure, the influence ~
of the uranyl ion upon the time of proton relaxation (1/T1) depends on the
nature of the anion. This dependence is confirmed by the values of the

molar relaxation shift4M,and above all, by the values for Té/fg (Table). The

latter values are about the same for hydrochloric and nitric solutions, but

are much higher for perchloric and sulfuric solutions. The correlation
between shift and ratio t1/1% for the uranyl ion on one hand and the ionic

radii on the other, is of special interest (cf. Table). The most important
conclusion drawn bty the authors ig that the degree of covalence of the bond
U - OH. does not remain constant, bu% depends on the nature of the anion in
the salution. If one considers the anion capability of complex formation
with uranyl then the explanation of the above effect as being due to the
formation of covalent bonds ion-anion is rather unconvincing, especially,
since the stability of the complexes increases in the order

c10, <", NO% (SOZ- (Ref. 2: Sammelband "Aktiniden". Redaktion G. Seaborg

Card 2/5
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¢ wdJ.Ketz. Izd-vo inostr. 1it., M. 1955. Ref. 3: I. I. Lipilina. Uranil i

| yego soyedineniya (uranyl and its compounds). Izd-vo AN SSSR, M., 1959).

. The only anion that may possibly enter into a covalent bond with uranyl is -

| gulfate, but not perchlorate. The increase of the molar shift all and of the

© ratio ti/19 for the anions with longer ionic radii leads %o the assumption

' that two competing processes take place in the present case: hydration of

" uranyl, and its complex formation. It is probable that in these reactions -
it is not the capability of complex formation with uranyl of the one or the:
other anion that manifests itself in the measured quantities but the degree

- 0f deformation of the hydrate shell of the central ion. This assumption,

' however, needs a further experimental proof. The authors also point out

another important characteristic of the above effect: the probable competi-
tion in the reaction of uranyl with water and the anion strongly influences
the value 1%/13 for the respective aniop, which means that, even if these

quantities can be determined with sufficient acouracy for alkali metals and
halide ions, this determination is much more difficult for ions that enter into
& covalet resction with water. Uranyl forms many covalent bindings with water,
which greatly influences its values Tg/ﬁg- - Phere are 1 figure, 1 table,

" and 3 goviet-bloc references. [}bstracter's note: This is a full transla-:
Card 3/5 A v , ) o
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tion from the original'.]

ASSOCIATION: Radiyevyy institut AN SSSR im. V. G. Khlopina, Leningrad
* (Radium Institute, AS USSR imeni V. G. *Khlopin, Leningrad)

i SUBMITYED: January 7, 1960 o1, yexed ‘e
! L ugy(o)y -
' Figure: Change of the time of proton relaxation in g}~ :

gsolutions of uranyl salts. The signal of a solution

of Mn2+ (concentration of 4.02.1074 M/1) is taken to ™
. be .100.0. (x) Cyo. in u/1 (y) 1/T1, arbitrary unitsg
. 2 -

50
e 40
L ' . . st
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! ‘Legend to tho Table: 1) salt; 2) aM(+0.5), arbitrary units;
3) radius of the anion, A.

o @ 4 ((7205 P(mb
R com yea. e,:x.)' antiona. A e /%
i

U0, (CIOy), | 68,0 2,38 | 42,2
uo,‘so4 56.0 2,00 | 34,5 "
U0, (NOs) 40,0 1.89 | 25.1 -
UO0,Cly 38,5 1,81 | 25.2
‘ —
Card 5/5 e S e e e
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!;TITLH{ horium oxtraction from sulfate solutions using octylamine
; : e

E

" PERIODICAL1 Rediokhimiya, v 3, no. 1, 1961, 3-6
CUPEAP: - The ueo of amine-salts as extracting agents is more edvantepeous than SN
" Lon-exchanging resina, The purpose of the authors' investigoations wus to :
_f;determine,thq poosibility of extraoting thorium from soidic sulfate solutioas
. using peimary amines, and to investigate the composition of the extracted N\ .
. compound., huring the extraction tho nouiralizntion of tho omine by sulfuric i
' agid takes place nccording to the equationi ZREH,+H5u0, —-» (RMHL) 530, and i
its nalt 1s distribuied batwoun the water and organio phases. Tgbgo 4 shown "
L. tho wesultn of expordimontn on the relationship of thio distribution %o tho
.. oonocentration of, the sulfurio aold in tho water phuse, It is ‘seen thot with
* an inorosce in the concentration, thoxa j8 o certuin tondenoy toward on ine-
“ ‘oronne in tho msolubility of the amine-palt, Tho offeot of conocontration of

~ Cayd 1/6
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{):Thorium extraotion from sulfate solutions,.. .. -A051/A%29 ' o

. the sulfurioe aold and tho nature of the colvont on tho extraction of mioro- ¥ :
“quantiticns of thorium from aquoous solutlons with a primary amine was further
. dnvootigatod ond tho rosultn aro ghown in Iigz.1. It is noted that tho die-
-~ %ribution onefflolont of UX, dacrocnan with an inoroane in tho sulfuric acid
i - ooncentration, and tho noiure of thic rolntionshiy io maintained for all

““" three diluonts invontisated (ehloroform, oarbon. tetratohloride, bonucna). .
- Tho -highest exirnotion of WXy 1o obaorvod whun waiay onloroform, ‘ho exirno- - ;
- %don’ of thoxium from_unlfurdo aodd nolutionﬂ io oxprassod by the following

- formulat. Thit +25~0?“ an (A, ) 410 wte n(itliKe) 530, 4h(80,), (3), whaxe fi
n in-the '-.,nujm%%‘zl"'oi‘ untﬂg"eulfu.ta x?'tol A ound vith oaozmo ooulo fe’chorium
,ﬁ“lfnﬁq,,:‘bhus., i .o [n(RNlI ) 30 Th(_,, ‘
TR TS s ' ] * nO)] _ i)
A o b w.

o {m#*] « [s0537]" « [ (mity) 80, T o
' " [ n(RWH,),90, Th(80,),] "
. Qm 2La 4 42 (5), then
T (mnd ]

';fcplia.oing“ o in oquation (4), . "
" Cera 2/6
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1
a : 53 (6),
[(RN33)2304]“ 80, ]

and a = K1[(RNH3)2SO4]n. If the log of equation (6) is taken, thenlg a =%

nlg[(RNHB)2804]; n o= 13[(RN§§)2304] . The experimental data on the study

of the effdoct of the amine concentration on the distribution coefficient of
thorium revealed the value of n graphically (i.e., the number of moles of
the amine-salt to 1 mole of thorium) for the case of macro- and microquant-
ities extractions of thorium (Pigs.2,3). Table 2 shows the experimental data
obtained. From these deta it is seen that with a change in the oconcentra-
tion of the amine, the ratio between the thorium and sulfate ion in the or-
ganic phase actually remains constant and equal to 114, The authors draw
the following oonclusionses 1) it is shown that octylamine sulfate can hard-
ly be extraoted with ohloroformj 2) it im established that an increase in
the sulfuric acid concentration in the aqueous phase brings about a sharp

Card 3/8
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drop in the thorium distribution coefficientj 3) the existence of a propor-
tionallty between the thorium distribution coefficient and amine concentra-
tion in the organic phase is proven; tiwo molecules of amine sulfate pass in-
to the organic phase with one molecule of thorium sulfate; 4) a determination
is made of the shape of the extracted complex compound (CBH17NH3)4Th(SO Y.
There are 2 tables, 3 graphs and 8 references: 3 Soviet-bloc, § non-Sov%e%-
bloo. .

Table 1: CH S0 Content of amine salt
(iﬁ v in chloroform (in %)

0.11 0.01
0.22 0.01
0.68 0.01
1.20 0.01 -~
1.83 0.02
3.20 0.03
4.45 - 0.05
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AUTHORS ; Vdovenko, V.M., Stroganov, Ye.V., Sokolov, A.P.

e .

TITLE: The struoctural investigation of trihydrate and dihydrate uranyl.
nitr;te orystals

' !
PERIODICAL: Radiokhimiya, v 3, no.1, 1961, 19-23

TEXT: The authors have developed a method for- taking roentgenograms of the
*3H.0

and UOZ(NOB) °2H20 crystals. The main characteristios of the firan lﬁitrate

trihydrate“and “dihydrate lattice have bzen establishad. The present _

articls deals with the first half of a study «f the aqua-somplex comparunds J{

single crystals of hygrosscopic substances and have produced UO? NO, )

of uranyl through the structural investigation of rihydrate and dihydrats

of uranylnitrate. The authors prove that uranylnitrate dihydrate belongs %o
the monovlinic syngony rather than to the ranmbiu ayngony assumed by Vasil:®'-
yev (Ref. 5). The UO,(NO,),°3H,0 single urystals were produced azzording to

Colani's method (Ref.26\ 3b$ evgnorating and cooling uranylnitrate solutisns

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9"
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containing nitric acid from 36 to 53%. Vo, (O )0'2H20 single srystals were
.produced by dissolving finely-srystalline ﬁran}lﬁitrate dihydrate in 98%

HNO, while heating slightly. Fig 1 is a diagram of the apparatus uged for
phozographing the crystals. Lauegrams and vcentgenagrams of oscillations
were taken using the KPOH -2 (KRON-2), pkB (RKV), PKCN (RKOP) and C -25(8-25)
type chambers. Dejongograms were obiained on a roentgenogoniometer according
to De Jong. Weissenbergograms were taken on i - K.1 (RGIK-1) and S-55 roent-
genogoniometers. Roentgenograms of all types were takan on tubes wish enpper
anticathodes; excepting certain lauegrams taken on silver emission. The
computation of the O\~ and f3 -angles for the trihydrats of uranylnitrate was
conducted by using the dejongograms according to Burger's method (Ref 7) of
“the "displacement" of planes. Angle 7 was computed according to the formula:
cos Y= cos *cos [} -sin OweginBecosy, obtained by studying the elementary
triclinel cell and the plane of the reverse lattice mormal to the side c.
Burger's formula (Ref 7) is said to be more complex. The crystallographic
investigatioms of the dihydrate of uranylnitrate were conducted on a bi-
-annullar goniometer (Federov). The obtained coordinates of the planes and
the corresponding hkl indices are given in table 1. The dimensions of the
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elementary ocell UOZ(NO ),*2H,0 were obtained from the oscillation roentgeno-
grams.’ The obtainéd leﬁea gharacterizihg the elementary cells of both in-
vestigated orystals are given in table 2. ' The complete solution of the
-struotures of the two orystals based on the analysis of the reflex intensi-
ties using the caloulations of Patterson's functions and the electronic
density are to be published in a later issue. There are 7 figures, 2 tables
-and 8 references: 4 Soviet-blos, 4 non-Soviet-bloc.

v

Table 1: bkl | 5

coordinates of the faces of
uranylnitrate dihydrate.

110 30°

' Crystallographic symbbls and é

1oog ' 902

10
100 A 270°
110 210°
110
201
001
223
223%
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AUTHORS ; _\ngzggggl_!LgL, Suglobov, D,N, and Mashirov, L.G,

TITLE: Vapour uressure over ethereal solutions of uranyl
nitrate

PERIODICAL: Radiokhimiya, 1961, Vol.3, No.,2, pp.173-180

TEXT: In view of the wide use of extraction methods in uranium
chemistry, considerable interest has recently been shown in the
thermodynamic properties of organic solutions of uranyl salts, but
few investigations have been carried out, In the present work
the vapour pressure of uranyl nitrate dihydrate over the ethereal
solution in concentrations up to saturation was determined at 0.3,
15, 20 and 30°C, This salt was chosen since its solution in
ether can be regarded as a simple two~component system, Vapour
Pressure was measured by a static method in the apparatus previously
described by V,M,Vdovenko and A.P,Sokolov (Ref,12: Radiokhimiya, 1,
2, 117 (1959)), a glass membrane being used as the null-instrument.
Sensitivity was 0.2 to 0.3 mm Hg per mm of scale length, The
apparatus was checked with water, acetone and ether, For a
measurement, 10 to 15 ml of solution was placed in the apparatus,
whose working space was then thoroughly degassed, The membrane
Card 1/5
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vessel was then placed in a thermostat with temperature maintained
constant to an accuracy of up to 0.02°C, After equilibrium had
been reached, the membrane was brought accurately back to zero
position by external pressure, the pressure being measured with

a4 mercury manometer, After the measurement the uranyl nitrate
dihydrate concentration in the test liquid was determined by
ordinary gravimetric analysis for uranium content, The dihydrate
was obtained by drying finely ground hexahydrate over concentrated
sulphuric acid, Ether was purified by a standard procedure,

dried and distilled. The experimental results are shown by
continuous curves in Fig.l as plots of pressure (mm Hg) against
concentration of the dihydrate (mol fraction), curves 1 o 4

s of 30, 20, 15 and 0,3°C

The
activity coefficient of UO2(NO3)5.2H50 was found by graphical
integration of the Gibbs~Duhem equation and is shown in Fig.2 by
continuous curves as functions of concentration (mols per kg of
solvent). Curves 1 to & relate to 0, 15, 20 and 30°C respectively,
Values found by H.A.C.McKay and others were used to plot the
Card 2/5 ~
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interrupted curve, The curves indicate considerable bonding with
., ‘ether, The average number of molecules of ether ‘bound to one of
. .'the dihydrate n was found from the ‘deviations from the Raoult law.
- Generally, n increases with increasing concentration and falls
" with increasing temperature, the highest value of 3,8 being obtained
at 0.3°C and 2.0 mols/kg of solvent, These results are not in line
with simple solution and indicate that the system is subject to the -
action of factors not allowed for in the solvation treatment. The
authors consider the possibilities of polymerization, an effect
which ‘has been reported (Ref,16: A.E.Comyns, B.N.Gathehouse, E.Wait,
J,Chem.Soc.,‘4655 (1958)), Accepting a proposed structure (Ref,15:
'V.M,Vdovenko), I.G;Suglobova,’D.N;Suglobov, Radiokhimiya, 1, 6, 637 ‘
(1959)) for the dihydrate, the probable mechanism of : v&
Polymerization is
. 2{[UOy(NOy); - 21;0) « 4(C,H;)20) 2= {[UO,(NO3), « 2H40]z - 7(C4H,;),0) +
o 4 (CaHgO, o (2)

- Card 3/5

‘0n the basis of the equilibrium constant K thus obtained, the
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‘authors derive an {equation for Raoult's law in terms of the )
equilibrium concerdtration of the dimer and the dihydrate i

concentration: the pressure values calculated .from this equation.
are shown by the idterruptgg curve in Fig.l, the deviation from

" experimental values above cdﬁcentrgﬁions of 2.5 being due to

formation of higher polymers, Better‘agregment could be obtained
if both this further Polymerization and also dissociation of
solvates were to be allowed for, Other possible dimerization
equations result in poorer agreement. For Eq.(2), X rises with
risgpg tehperature‘and the reaction is endothermic, occurring on
aéqount of entropy increase, . There are 2 figures, 3 tables and
18 references: 10 Soviet-bloc and 8 non-Soviet-Bloc, The four
most recent references to English language publications read as
follows: A.W,.Gardner, H.A,.C.McKay, Trans.Farad.Soc. 48, 12,

1099 (1952); H.A.C.Mckay, Chem,Ind., 51, 1549. (1954);
T.H.Siddall, J.Am.Chem.Soc,, 81, 16, 4176 (1959);

A.E.Comyns, B.N.Gathehouse, E.Wait, J.Chem.Soc., 4655 (1958).

o

SUBMITTED: Mnrcp 1, 1960 . ‘
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AUTHORS : Chaykhorskiy, A.A., Vdovenko, V.M., Yefimova, K,I,
and Belov, L.M, ’
TITLE: On the Investigation of the Formation of Complexes in

Non-Aqueous Solutions, III. The Determination of
Thermodynamic Characteristics of Systems: Water-
Tributylphosphate-Benzene and’ Water-Butylacetate-Benzene

PERIODICAL: Radiokhimiya, 1961, Vol,3, No.3, pp.295-301

TEXT: The mechanism of the distribution of water between aqueous
and organic phases in the above systems was investigated .
Previously (Ref.6: V.M.Vdovenko, L.M.Belov, A.A.Chaykhorskiy,
Radiokhimiya, 1, 4, 439 (1959); and Ref.7: V.M.Vdovenko,
K.I.Yefimova and Chaykhorskiy, Radiokhimiya, 2,6,675 (1960) ) .

It was then found that in aqueous and organic phases of the above
system, in the range of concentration of the organic component of
up to 10%, molecular compounds of the composition TBPh*Ho0 and
BA.H50 (TBPh-tributylphosphate; BA - butylacetate) are formed,
On the basis of data on the distribution of water between the
Phases, the equilibrium constants for the above compounds in the
organic phase at 20°C were calculated, In the present paper the
Card 1/3
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results of an investigation of the chemical equilibrium in the
organic phase of the above system at 6, 13 and 20°C are reported
and, on the basis of these data, complete thermodynamic
characteristics o f formation of TBPh*Hs0 and
of distribution of water between

The results obtained
indicated that the process of formation of complexes TBPh and BA
with water are exothermic, the values of enthalpies are practically
equal (AH® = - 3,84 + 4% 1/mole for TBPh-H,0
and BA.H tials differ by one

+ ole, respectively)

ability of TBPh+-Hp0 is higher than that of
The process of solution of benzene in water is endothermic
AH = 5,19 + 6% kcal/mole), The numerical value of the heat of

the solution of benzene in water is higher than the heat effect of
the reaction of the above complexes. Thus, despite the reaction of
formation of complexes being exothermic, the overall process of the
solution of water in a benzene solution of TBPh or BA remains
endothermic, There are 5 figures, 5 tables and 8 references:
4 soviet-bloc and 4 non-Soviet-bloc. The four references to
Card 2/3
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English publications read as follows: E.Gluecauf, H,A.C.McK

. L[] . * L) d
A.R.Mathieson, Trans.Farad,Soc., 47, 5, 437 (19513; Ay an
A.W.Gardner and H.A.C.McKay, Trans .Farad,.Soc., 48,12,1099 (1952);
H.A.C.McKay, Trans.Farad.Soc., 47,12,1103 (1952);
T.H.Siddell, J.Am.Chem.Soc,, 81,16,4176 (1959),

SUBMITTED: May 16, 1960
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AUTHORS: Vdovenko, V.M,, Lipovskiy, A,A, and Kuzina, M,G,

TITLE: On the Adso;giion of Uranyl Nitrate From Organic
Solvents With Anion-Exchange Resins

PERIODICAL: Radiokhimiya, 1961, Vol.3, No.3, pp.365~-371

TEXT: Strongly basic anion-exchange resins are widely used for
separation of simple and complex anions from aqueous solutions,

High molecular aliphatic amines are also used for this purpose,

At present extraction with amines is considered as an ionic

exchange on a liquid anionite. Also, for the extraction it is /
considered necessary that the element under separation from its \><
aqueous solution is in the state of a complex anion, It is also
possible to describe the extraction (and adsorption on a resin)
starting from the formation of a non-charged complex, forming with

an amine salt, the extractable complex compound, In both cases,
after the extraction the same compound is found in the organic

phase, An experimental proof of the mechanism of separation

related to the formation of a complex compound can be obtained by
investigating the separation with anion-exchange resins from

solutions which do not contain an excess of anions and in which the

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9"
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element under separation is known to exist in the form of a neutral
complex, For this purpose, the authors investigated the
separation of uranyl nitrate from a number of organic solvents on
an anion-exchange resin AM, the capacity of which in respect of
NO3~ ion was 2,9 mg-equiv,. per 1lg of resin, A weighed sample of
the resin (1 g) in NOz~ form was shaken with 10 ml of a solution

of uranyl nitrate dihydrate for 20 to 25 hours, Previously it

was established that this time is sufficient to attain

equilibrium, Uranium was washed out from the resin with 0,1 N
nitric acid and analysed colorimetrically. The analysis of the
equilibrium liquid phase was also carried out,. In experiments on
the separation of uranium from organic extracts, air dried resin was
used, in all other cases it was dried at 70°C,. The coefficients of
distribution of uranium between resin and organic solvents were
calculated from the formula: Kp(mg U/g resin)/ (mg U/ml solution).
Data on the adsorption of uranium from 16 different solvents by
dried resin were obtained, The results indicate that adsorption
of uranylnitrate depends on the nature of the solvent, As the
stability of uranyl trinitrate complex depends on the content of
water in the organic phase, the influence of the latter on the

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9"
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Separation process was also investigated, It appears that the
change in the dielectric constant of the solution due to an
addition of water cannot explain the difference in the degree of
adsorption and some change in the resin phase should be assumed,
The presence of maximum on the adsorption curves at a certain
content of water in the solution could be explained by the fact
that at a certain water concentration, its presence leade to
dissociation of the formed uranyl trinitrate complex, The
influence of the concentration of the uranium in solution on its
adsorption on the resin was also investigated, It was found that

the coefficient of distribution (KQ) is inversely proportional to

the uranium concentration., Thus at low concentrations, uranium
can be particularly well separated from organic solvents, From
the resin, uranium can be easily extracted with 0.1 N nitric acid,
the desorption can also be done with tributylphosphate, On the
basis of the results obtained, it is concluded that adsorption of
uranylnitrate on resin can be related to the formation of
complexes with the resin. There are 2 figures, 2 tables and

11 references: 2 Soviet-bloc and 9 non-Soviet-bloc, The four
Card 3/4
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most recent references to English language publications

goilow?: E.Kaplan, R.A.Hildebrandt, M.Ader? J.Inorg.Nuci?gge:?
(i9gg) 193 ); J.Kennedy, R.V.Davies, J.Inorg,Nucl,Chem,, 12 193
19 : «Gerrard, E.D.Macklen, Chem.Rev., 59,1105 (1959): '
-W.Davies, B.D,R.Owen, J.Chem.Soc., 1676 (1050). '
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AUTHORS @ vdovenko, V.M., Lipovskiy, AsA.: and Nikitina, S.A.
- —

TITLE: on the mechanism of the extraction of tetravalent

plutonium with primary alkylamine from HoSOY solutions
PERIODICAL: Radiokhimiya, 1961, Vol.3, No.&, pp. 396-402

TEXT : Extraction with high molecular weight aliphatic amines
has recently found wide application. C.F. Coleman; K.B. Brown,
J.G. Moore and K.A. Allen (Ref.1: Proceedings of the Second
International Conference on the peaceful Uses of Atomic Energy,)
have described the extrastion of pIV. Th1V, celV and zrIV  from
HpSOY solutions, but they do not give any data on the mechanism of
the reaction. The authors investigated this reaction mechanism.
The authors used 2 mixture of primary aliphatic amines consisting
of C7 - Cg atoms (da = 0.7846), the amount not exceeding 0.5%:
chloroform was used as organic solvent, The PulV content in the -
aqueous and the organic phase was determined by measuring the N
a-~activity of aliquot samples on a standard device type D pulV

was re-extracted from the organic phase into a 1.5N HNO3 solution,

Preliminary experiments showed that equilibrium was attained in not
Card 1/5
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more than five minutes. The concentration of the amine in the

starting solutions was determined by titrating with acid in an
alcoholic solution whilst using bromophenolblue as indicator.

After extraction the amine content in the aqueous and organic

phase can be determined with alkalized solutions when the amine

is converted into the base, The concentration of nitrate~ions in
the organic phase was determined after re-extraction by titrating
with indigo-red (Ref.6; J. Ungar, J, Appl. Chem,, Vol.06, 2, 245
(1956)). The sulphate-ion was detormined gravimetrically as BaSOy
and in some cases after f-irradiation with $35 whilst using

tagged HsS0y4, When determining the distribution of the amine
between the chloroform and the aqueous HpSO4 solution; the sulphate
was found mainly in the aqueous solution. The coefficients of
distribution of plutonium (a) increase with increasing
concentration of the amine and of H2S504 in the aqueous solution,
This is possibly due to the formation of complex sulphate compounds
of pulV containing the amine. The composition of the separated
compound was determined by investigating the dependence of apy (IV)
on the concentration of the amine at constant concentration

of PulV and H2504. It was found that two moles of amine nitrate

Card 2/5
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associate with one mole of the metal nitrate, forming the compound
{R3NH)5 Me (NO3)g. whers R = alkyl radical. The amine sulphate
is not extracted by chloroform. The composition of the complex
compounds extracted from HpSO4 solutions and from nitrate-sulphate
solutions was confirmed by extraction and with the aid of
absorption spectra. On the basis of concept on the anion-exchange
character of extraction processes, carried out with amines,; the
separation of PulV from H2504 solutions can be envisaged as a
sulphate-ion exchange on an anion complex of PulV which is formed
in the aqueous phass:

On the mechanism of the extraction,,.

putt 4 3503' ;f Pu(504)§' .

2= —> 2-
2(RNH3)2504 + Pu(504)3 Vi (RNH3)4Pu(soq)4 + S0y (1)
The extraction can also be described by the formation of neutral

plutonium sulphate which is formed from the amine sulphate of the
extracted complex compound:

Card 3/5
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e e —)
Pu + 2804 e Pu(504)2 3

Z(RNH3)2504 + Pu(504)2 Zj' (RNH3)4Pu(504)4 (2)

PulV jis known to form zomplex sulphate compounds even when a
censiderable excess of nitrate-icns is present in the solution
(Ref.5: A.A. Lipovskiy, N.B. Chernyavskaya, ZhNKh, Vol.%, 10,

2244 (1959)). Experiments were therefore carried out on the
extraction of plutonium from a mixture of HNOz and HpSO4 solutions.
At low concentrations of the amine the nitrate is hardly extracted
by chloroform but with increasing concentration polymeric amine
aggregates are formed which are extracted by the organic solvent,
An increase in the concentration of HNO3 in the aqueous solution

at constant concentration of the amine leads to an increased
content of the amine nitrate in the organic phase. Colloidal
solutions of amine nitrate in chloroform show a different behaviour
cn extraction with respect to ions which are present in the aqueous
solution and experiments were carried ocut to investigate the
behaviour of the sulphate-ion during extraction from nitrate-
sulphate solutionz. When the concentration of HNOB, and therefor=z
Card 4/5
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also of the amine nitrate in the solution was small, the amine

sulphate was not extracted into the chloroform. Deposits were

formed at the phase boundary as well as during extraction from pure

H2S04 solutions., At concentrations of approximately 0. 15N HNO3

the deposits disappear and the concentration of the sulphate-ion in

the organic phass increases sharply. A gradual substitution of the

sulphate~ions and nitrate-ions takes place during the later stages,

It is also suggested that the amine sulphate is separated from the

nitrate-sulphate solutions because a finely dispersed phase is

present in the chloroform, the dispersion being formed by the

amine nitrate, Acknowledgments are expressed to L.N. Lazarev for

his cooperation.

There are 5 figures, 2 tables and 7 references; 2 Soviet and

5 non-Soviet., The 4 English language references read as follows;

Ref,1l: as in text above,

Ref.3: A.S. Wilson, Proceedings of the Second International
Conference on the Peaceful Uses of Atomic Energy,

Ref.6: As in text abowve.

Ref.4: D.J. Carswell, J.J. Laurenset. J.Inorg.Nucl.Chem., V.11, 1,

69 (1959)

Card 5/5. SUBMITTED July 5, 1960.
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AUTHORS : Vdovenko;, V,M.,, Lipovskiy, A,A., Kuzina, M,G,

TITLE: ‘The extraction of uranium (VI) with solutions of
trioctylamine nitrate

'PERIODICAL; Radiokhimiya. v.3, no.5, 1961, 555-566

TEXT: The extraction of uranium (VI) with solutions of
trioctylamine (TOA) in various diluents (carbon tetrachloride,
benzene, triuhloroethylene,“ﬁioroform, chlorobanzene, bromobenzene,
tetrachloroethane, dichloroethane butylbromide and nltro benzene)
and the deendence of thp separat1on of uranium with an anion
exchange resin AM on thé composition of the aqueous solution were
investigated, Equal volumes of the phases were used for the
extraction, The coefficient of distribution was calculated from
ay = C,/Cy where C, and Cy ~ equilibrium concentrations of
uranium in organic and aqueous phases, ~ The re-extraction of
uranium was done with a soda solution which was subsequently used
for the colorimetric determination of uranium. In experiments on
the separation of uranium with a resin, a strongly basic resin AM
was used, its capacity in respect of NO3 was 2.9 mg/equiv per 1lg
of air-dried resin, The coefficients of distribution were

Card 1/3
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calctulated from g U/g resin

g U/ml of solution

kpl <
The zomposition of extracted compounds was determined by the
absorption specztra, It was shown that the latk of correspondenze
in data obtained by various methods on the determination of the
compoaition of uranium compounds in the organic phase is due to
zhangss in the nature of the association of amine nitrate caused by

the extraction of exzess nitric acid, In all the cases
investigated the extraction of uranium with TOA nitrate is related
15 the formation of a complex ctompound of uranyltrinitrate. The

dzpendence of the coefficients of distribution of uranium on the
tomposition of aqueous solution indicates that the formation of
uranyinitrate molecules is necessary for the extraction of uranium.

The extraction of uranium with TOA soclutions in various diluents can
be represented as a prozess of complex formation between neutral
mclecules of uranylnitrate and molecules of aminenitrate. The
sorption of uranium with anion exchange resins zan be descrabed
similarly, The 2nalogy batween the extraction of uranium with

amines and its extra:ztion with oxygen zontaining solvents from J‘
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nitric acid solutions as well as from solutions containing
salting-out agents was pointed out. Changes in the extracting
properties of TOA nitrate in various diluents is related to the
polar properties of the diluents used and interactions in the

system extracting agents-diluent, There are 4 figures, 3 tables
and 20 references: 12 Soviet-bloc, 2 Russian translations of non-
Soviet publications and 6 non-Soviet-bloc, The four most recent

references to English language publications read as follows:

Ref ,4: W, E Keder, J.C.Sheppard, A.S.Wilson, J., Inorg., Nucl, Chem,,
12, 314, 327 (1960); Ref.6: D.J.Carswell, J.,J.,Lawrence, J. Inorg.
Nucl, Chem., v,111, 69 (1959); Ref.l17: J,K,Foreman, J,R,McGowen,
T,D.Swith, J.Chem, Soc,, 738 (1959); Ref.18: A,G.Gobbe,
A,G.Maddock, J. Inorg., Nucl., Chem.,, v.7, 2, 94 (1958),

SUBMITTED: October 27, 1960
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AUTHORS ¢ vdovenkc, V.M., Sugobov, D.N., Artem'yev, V.I.,

and Suglobova, I.G.

~TITLE: Reaction of uranyl nitrate with amines

PERIODICAL: Radiokhimiya, v.3; no.5, 1961, 636-637

TEXT:: Amines are used for extraction of uranium salts from

acid solution ., Extraction conditions have been studied
sufficiently thoroughly. but not the reaction of amines with pure
uranium salts., The authors give a brief account of their
experiments on the reaction of hydrated uranyl nitrate with mono-;
di- and tri-octyl amine in chloroform, benzene and ethyl ether.
Chemical analyses as well as infrared and visible spectra indicate
" that when adding uranyl nitrate to a solution of tri-octyl amine
in ~hloroform the fcollowing reaction occurs:

nyUo, (NO;) ,¢ 2H,05 + m(CgHy5) N 1yt 30n = m(C8H17)2NH(@02(N03)3]5010+
P [(00,) oo (NOS)

2n-3m ° (OH)m ° (H20)2n~m-35 ‘
Card 1/ 3 X
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Treating 002(N03)2°2H20 with an excess of amine soluticon a

precipitate with an uranium content on drying slightly less than
that corresponding to U02(0H)2 is ob*ained, perhaps through

formaticn of (C8H17)NH+ cation. Reactions with mono- and di-amines

in chloroform and all the amines in benzene are similar, a
peculiarity of the latter being the easy appearance of two layers
at the slightest reduction in temperature. Mixing of ether:zal
splutions of uranyl nitrate and the mono-cctyl amine gives almos*?
complete zeparation of uranium, Chemical analysis of the
precipitate and supernatant liquid indiczated that the nitrate in
athereal solution is in the form of meno-octyl amm>rniium nitrate,
the reaction being

002(N03)2 » 2H,0

aY%c1ution * Z(CBH )NHZ solution ~

17

4 o N 0 o
l?NH3N03 solation i UO2 BOB CBHITNH 2H205,
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The mixed uranyl mono-octyl amide-nitrate is a new compound.
Variations in its composition are attributable to impurities.

The vibration spectrum of uranyl amidonitrate indicated that the
nitrate group of this compound is cocrdinated to uranium. The
reattion with the tri-octyl amine fails to give a precipitate but
gives increased coloration which, since this amine has no active
prcton, indirectly confirms the above mechanism.

There are 3 references: 2 Soviet-bloec and 1 Russian translation
«f non-Soviet publication.

SUBMITTED: July 5, 1961

Reaction of uranyl nitrate with amines.
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VDOVENKQ, Viktor Mikhaylovich; MATVEYEVA, A.V., red.; POPOVA, S.M.,

tekhn.rzd.

[Scientific studies of Academician V.G.Khlopin]Akademik V.G.

Khlopin; nauchnaia deiatel'nost'. Moskve, Gosatomizdet, 1962,
126 p. (MIRA 16:1)

1. Chlen-korrespondent Akademii nauk SSSR (for Vdovenko).
(Khlopin, Vitalii Grigor'svich, 1830-1950)
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VDOVENKO, V.M,; PAVLOVA, L.L.; SHCHERBAKOV, V.A.

Relaxation of FA9 in paramegnetic solutions. Zhur,atrukt khim,
3 no,.63707-709 162, (MIRA 15112)

1, Radiyevyy institut imeni V,G.Khlopina AN SSSR,
(Fluorine—Ia#opee)
(Paramagnetic resonance and relaxation)
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AUTHORS : zgovenko, Vv .M., Kovaleva, T.V,, Potapov. V.G.
TITLE: Salting-out action of nitrates of the metalsz 1n the

second group of the periodic system of elements during
extraction of uranyl nitrate with diethylether

PERIODICAL: Radiokhimiya, v.%, no.l, 1962 . 34-39

TEXT: The authors determined distribution coefficients for

uranyl nitrate between diethylether and agueous solutions

containing metal nitrates to obtain more accurate data than those
available at present. Experiments were carried out at 0 15 2na
25°C. Concentration of uranyl nitrate was 0.0254 g equiv per

100 g of solution. The results obtained show that the wvalues of (/k/
distribution coefficients for the solutions containing Zn, Ca and °
Sr nitrates differ considerably from those published previously by
V.M.Vdovenko and T.V, Kovaleva (Ref.6 and 7). This is explained

by the use of a more satisfactory method of analysis and also by

the fact that in the previous determinations, with Zn, Cd and 5S¢
nitrates as salting-out agents, the water of crystallization in
these compounds was not taken into account. For Ca and Mn

Card 1/ 3
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nitrates the distribution coefficients oblained in the present
work were similar to those determined previously (Ref .6 and 7)
with the exception of the values at high concentration regions cf

the salts. The disagreement in the latter case 15, howaver.

within the experimental error, The distribution -veff:_1ens for

the solutions containing Li, No, K, NHy, Fe and Al nitrotes agr=y

with those published previously (Ref.6 and 7). It was shoen that

at the different temperatures the effectiveness ¢f the =z5l-iny sul }/
action of the nitrates decreases 1in the following order: e

Mg (NO3) p > Zn(NO3) 25 Cd(NO3) > Ca (NO3)p 2Sr(NO3) 3 BaiNO3

The radii of the cations in the above salts in:crease in the sams

order. It was shown that for the metals in the ms ;2 and Wind/
sub-groups of the second group 1in the periodic system ths
distribution zoefficients depend on vhe radius of the .st:on of a
salting-out compound. The distribution coeffizients .- *hne
solutions containing Zn and Cd nitrates were che:kesd ar 0 C fov
the molar fractions cf the salts of 0,04, The rezsults obiained
agree well with those extrapolated from the turves relaiing

Card 2/3
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distribution coefficients to concentration of saltiing out agents,
The dependence of the distribution coefficient on the caotion radii
indicated that the salting-out effe:ctiveness of the metal nitraczs
in the Zn sub-group is greater than that for the metals in "he

ma jor sub-group. There are 6 figures and 2 tables.

SUBMITTED: July 22, 1961
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VDOVENKO, V,M.; STROGANCV, Ye,V,; SOKOLOV, A.P.; LUNGU, G,
[ o .
Structure of uranyl nitrate dihydrate. Radiokhimia 4 no,1:59-66
162, (MIRA 15:4)
(Uranyl nitrate)
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_VDOVENKO, V.M.; SUGLOBOVA, I.G.; MBZEI, M. =
Mutual solubility in the system uranyl nitrate - water -
isopropyl ether, Radiokhimia 4 no.4:388-392 '62.
(MIRA 15:11)
(Uranyl nitrate) (Isopropyl ether) (Solubility)
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E075/E135
. AUTHORS : Vdovenko, V.M., Kovaleva, T.V., and Ryazanov, M.A.
TITLE: The formation of a second organic phase during

extraction of uranyl nitrate with trioctylamine
solutions in carbon tetrachloride

PERIODICAL: Radiokhimiva, v.4, no.5, 1962, 609-610

TEXT: The authors observed the formation of two organic

phases during extraction of uranyl nitrate from 1 N HNO3 with

0.185 M trioctylamine (TOA) in CCly at 25 °c. The phenomenon
occurred only for uranyl nitrate concentrations > 1.3 M in the ,
equilibrium aqueous phase. VWith increasing concentration of /
UOg(NO3) 2, the concentrations of U and the amine increase in the o
second organic phase and decrease correspondingly in the first

phase. At the same time the ratio CTOA/CUOZ(N03)2 decreases in

the second phase, indicating an enrichment in the U content.

Thus the formation of two organic phases is not connected only

with a limited solubility of the solvate forming during the

Card 1/2
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The formation of a second organic ...

extraction, but is a more complex

process, Stud ;
Phenomenon continues. y of this
There is 1 table,

SUBMITTED: April 2, 1962 . ' /
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AUTHORS : vVdovenko, V.M., Koval'skaya, M.P., and Smirnova, Ye.A.

Y TR
TITLE; Extraction of hydrofluoric acid and uranium fluoride
with tri-n-nonylamine solution in benzene

PERIODICAL: Radiokhimiya, v.4, no,5, 1962, 610~611

TEXT: The distribution of HF and UFg between aqueous
. solutions and tri-n-nonylamine (TNA) in benzene was studied, This
follows the authors' previous work (Radiokhimiya, v.3, no,%, 1961,

403) on the extraction of mineral acids and U salts with TNA and
tri-n-decylamine in benzene. The content of HF in the organic
phase decreases markedly with its increasing concentration in the
aqueous phase. On extraction of HF from 16-24 M solutions the
organic phasc contains 4 moles of the acid per mole of the amine,
The transfer of water to the organic phase together with HF
indicates that the amine salt is hydrated, The distribution
coefficient of U(Vl) decreases with a negligible increasc of the
acid concentration in the aqueous phase, On extraction from 10 M
acid with 0.3 M amine the distribution coefficient decreases with
the increasing concentration of ylVI) in the original solution,

Card 1/2

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9

R TSR R IT S o L

Extracti £ hyvdrofl Ll 5/186/62/004/005/008/009
action o ydrofluoric acid and ,,,. E075/E135

due to a lowered concentration of the free amine,
There are 4 tables,. :

SUBMITTED: April 9, 1962

Card 2/2
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 AUTHORS: Vdovenko, V.M., Lipovskiy, A.A,, Nikitina, S.A,

—~—~————_ —

TITLE : On the mechanism of extraction of U(VI) i
solutions of tridecylamine fluoride

PERIODICAL: Radiokhimiya, v.4, no.6, 1962, -625-632

TEXT: In order to elucidate the mechanism of the extraction
process, some relationships in the extraction of U(VI) from

solutions in HF and NaF with tridecylaniine fluoride (TDA) were
studied, = Using a spectrographic method it was shown that in

© organic solutions complex compounds TDAHUOF 3 and (TDAH)UOLFy are
formed. The composition of the complex compounds was also
determined from the results of the analysis of equilibrium organic J/
solutions’ and construction of the dependence 1g « on N
1g Crpa.yr (where Xy = the coefficient of distribution of
uranium), It was shown that complex compounds with the ratio
F/U> & were not formed.
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v best removal of U(VI) with amine fluot‘ide is obtained on extraction

from solutilons of UOgFs not containing an excess of fluorine ions.,
There are. 5 figures and 7 tables,
P

SUBMITTED: : August 26 1961
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'VDOVENKQ, V.M.; SUGLOBOV, D.MN.; ROMANOV, G.A.

Structure of UO (1103)2.250 Dokle AN S55R 146 no.5:1078-1080
0162, (MIRA 15:10)

1. Chlen-korrespondent AN SSSR. (for Vdovenko)
(Uranyl nitrate) (Nitrogen oxide)
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AUTHORS : Vdovenko, V.M., Mashirov, L.G., Blokhina, V.K.,
Suglobova, I.G., Suglobov, D.N.

TITLE: Mutual solubility in the systems uranyl perchlorate-
water-diethyl ether and uranyl perchlorate-water-
di-n-butyl ether at 25°C

PERIODICAL: Radiokhimiya, v.5, no.l, 1963, 80-89

TEXT: The work was carried out in view of insufficient

knowledge on the solubilities in organic solvents of U salts other
than UO,(NOs)p.  Different hydrates of U0,(C104), and the ‘
anhydrous sal% were prepared by dissolving pure 083 in HC104; and
drying. In the system U05(C104)5-Ho0-diethyl ether the critical
point on the layer separation curve occurs at 25% UOZ(CLO4)2 and
5% H,O. The aqueous and ethereal branches of the distribution
curve merge. The effect of hydration on the solubility of the
salt is negligible and the solubility of the anhydrous salt in
ethyl ether is 75%. The salt begins to dissolve in aqueous
ethereal solutions only when their HpO content is less than 15%
and the ether content of Hp0 is more than 50%., The salt
dissolves in Hs0 -ether in the form of hydrates. Ethyl ether is
Card 1/2
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highly soluble in concentrated aqueous UO5(Cl 04)5 solutions, the
solubility increasing sharply at about 43% salt content.

In n-butyl ether the concentration of UO5(Cl04)s in contact with
its saturated Hp0 solution is 0.6%. The maximum solubility in
the ether is 50.,5%. The solubility of the anhydrous salt in
ether is 3.7%. The degree of hydration of U05(Cl04)p at the
point of separation of layers is 4.7 and 4.8 in ethyl-and butyl-
ether respectively. This suggests that the coordination number
of U in the solutions is 5, The value is supported also by the
composition of crystallo-solvates and the composition of the
U05(C1 04)5, antipyrene complex obtained by E. Wilke~Dorfurt and
0. Shliephake (Z. anorg. allgem. Chem., v.170, 1-2, 1928, 129).
The following solid phases were identified in the system
perchlorate - water - diethyl ether: UO2(Cl104)p with 7, 5 and

3 molecules of H5O0, UOz(C104)2'Hzo'Q(CQHg)QO,
U05(C1 04) 5 +3(CaH5) 50, In the system with dibutyl ether the
solid phases were: UO (0104)2 with 7, 5 and 3 molecules of H20
‘and U05(C104) o '2(C4H9§20. There are 4 figures and 2 tables.

SUBMITTED: November 2, 1961
Card 2/2
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VDOVENKQ Mo OGANOV, Ye.V.; SOKOLOV, A.P,

Structure of uranyl nitrate trihydrate, Radiokhimiia 5
nc.1:97-103 163. (MIRA 16:2)
(Uranyl nitrate crystals)
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VY_I{OVEN}EO V.M.; ROMANOV, G.A.; SHCHEREAKOV V.A,
Hydrolysis of & U(Iv.).’ ion,- -Radiokhimiia 5 no,1:137<138
163. (MIRA 16:2)
(Uranium compounds)
(Hydrolysis)
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AUTHORS : Vdovenko, V.M., Lipovskiy, A.A,, Nikitina, S.A.

TITLE: Investigation of the solvation of uranyl chloride with .
the molecules of tri-n-butyl phosphate

PERIODICAL: Radiokhimiya, v.5, no.l, 1963, 139-141

TEXT: Spectroscopic methods were used to investigate the nature
of UO05Cls added to a solution of tri-n-butylphosphate {(TBP) in
CCly. In the original solution (saturated solution of anhydrous
UOpClg in TBP dissolved in CCly ) the solute had the composition of
UO0pCls-2TBP. As the proportlon of TBP increased (100% TBP), the
UV spectra of the solutions changed and indicated that UOZCLZ
coordinates with 3 molecules of TBP, The equilibrium constant
for the formation of UO05Clg-3TBP is 3.1 + 0,2, The interaction
of P==0 groups with the U atom was shown in infrared spectra to
be less strong in UO0,Cl,°3TBP than in UOgCls-2TBP. The complex
with 4 molecules of TBP did not form, presumably due to steric
hindrance., There are 3 figures and 1 table.
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ACCESSICH NR: A4P3005230 5/0083/63 /015 /002,/0168/0169 o
AUfHORS: . V_@Mko, Y. Y.s Romanov, G, 4. . . ' ‘[DV -
; TIMIEs 8tability of :1ﬁoro-oomp1exee of tetravalent uranium(\ ; ‘
B9 | SOURCE: itomnaye energlya, V. 15, mo. 2, 1963, 168-169 37 \ ; .

1

TOPIC TAGS: uranium, fluorine, aluminum, fluorine-uranium complex.

ABSTRACT: The suthors investigated the relajionship between the inverse of the i x
relaxation time T4 of aqueous solutions of U(IV) in 2¥ HC10 » and the concentra- )
tion-of fluorine ion in the presence of an aluminum ion. 2AY & low concentration

of fluorine ion, there is an interaction between fluoring'and o(Iv), i.e., /2

is incressing, When all*grqniumﬁl"!) 18 in tha forn UFJ¥, the complex A1FS* § -
begina to form; 1/P4 remalrs comstant, es the magnetic properties of the solu- | . [
Sion do not change. When all A15" is in the form A1F2¥, 5" etarts to form, P k
and 1/!.‘1 decreases. Authors conclude that the instability constants of the N

fluorine complexes U(IV) and A1(III) can be ordered in the following series

| .
(Card M

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9"



RETy o oty S b AT g Y

"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86 00513R001859210015 9

R R S e TV O NS A ik T P P Ty

11757983
-ACCESSYCH FRs AP3005230

Km+<Km2+<Kw2+<Km§

7;.:10"8 7.4x20~7 2 5210~ 9.5x10~°

These results are in agreement with the published de.ta.. Orig. ert, hass 1 fig,

ASSOCIATIOH: none
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VDOVENKQ, V.M.; IVANOV, I.I.; BODROVA, V.N.; GAVRILENKO, I.S.; IVANOV, A.I.;
SOLOV'YEV, A.L.; RUMYANTSEVA, L.N, ’

Possibility of applying 3-(3,4-dihydroxyphenyl)alanine (LOPHA)
as a mediator introducing radioisotopes into melanoma. Dokl,
AN SSSR 164 no,1:95-98 S 165, (MIRA 1819)

1. Radiyevyy institut im, V.G. Khlopina i Voyenno-meditsinskaya
akademiya im., S.M. Kirova. 2, Chlen-korrespondent AN SSSR. (for
Vdovenko) .
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VDOVENKO V M., LIPOVSKIY, A.4.; NIKITIHA, S.A.; IAKOQVLEVA, N.Xe.

Extraction of u(IV) and n(vI) from hydrochl~—*¢ sclutions by means
of tri-n~butyl phosphate, Radiokhimiia 7 no.53509-516 65,
' MTRA 18:10)

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9"



"APPROVED FOR RELEASE' 08/31/2001 CIA-RDP86 00513R001859210015-9

- LR PR AT e S L T AN At e WP I LA S AU R e E"-f:“m

_VDOVENKO, V.M.; RTAZANOV, M.%,

Aotivity ccefficients in multicompenent systemn, Part 32 Calcn atlon
of the activity cosfficients of uranyl nitrata in sgueccs sclutions
of magneeium, caleium; strontium, and zinc nitrates, Radiokhimiia 7

nd,58545~553 165, (MIRA 18110)
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| AUTHOR: Ydovenko, V. M3 Gurikov, Yu. V.j Legin Ye. K. &3
ORG: none :

I§ TITIE: Cation hydratlon in heavy water
SOURCE: Atomnaya energiya, v. 19, no. 5, 1965, 433-437

TOPIC TAGS: heavy water, hydration, cation, enthalpy, aqueous solution,
alkali metal, halide, free energy, chemical kinetics .

;  ABSTRACT: An account is given of the use of the molecular-kinetic description

i . of the two-layer model of hydration for the analysis of the isotopic differences

' of the free emergy and enthalpy of solution in water and heavy-water solutions of
alkali metal halides, The lifetime and distribution density of water molscules

. in the layer of secondary hydration are examineds It is shown that in heavy-water

' solutions dehydration of the ions oceurs. It is established that the difference

. of free ersrgy and enthalpy of solution in 1ight and. heavy gat.er should increase
Iwith an increase of the cation radius, i.s., frou 14* to Cs’, The results
obtaimd agres with experimntal data. v
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et
-

Distribution of alkali metal nalides beiween aguecus goluiions
and organic solutions of iodine, Part 3: Diatribution of alkali
metal iodides between aqueocus solutions and iodine solutions in
mixtures of nitrobenzene and nitromsthane with low polar diluents.

R&diOkhimiia 6 nO. 6:666'676 ‘6[0- ]
(MIRA 18:2) |
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Activity conffielents in wiiticompenent systems, Part 1
Radiokhimiia 7 no,7:3%.45 145, d ' ' (MIRA 18:6)
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_VDOVENKO, ViMey LAZAREV, L.N.; SHIRVINSKIY, Ye,V,
tudy of thermddimarde characteFistics of the system HF - Hi0; - H20.
Part 1: Messurement of vapor pressure of components of systems
HF - H20 and HF - HNO3 ~ H,0. Radiokhimiia 7 no,1:46-48 165,
(MIRA 18:6)
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end orginic slution3 of 1odine, Psrt 4: Distribution of cesium
chilnride between aqueous and crganiec solutions of iodine. Radio-
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VDOVENKO, V.M.; DUBASOV, Yu.V.

Physicochemical study of some radium compounds, Part 1:
Ionic refraction of radium, Radiokhimiia 7 no.2:214-220
’65-

(MIRA 18:6)
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VDOVENKO, V.M.; RYAZANOV, M.A.

Activity coefficients in muliicomponent systems. Parti Z:
Importance of Zdanovskii's rule for estimating the
thermodynamie properties of mixed solutions. Rediokhimiia
7 noLihi2-449 165, (MIRA 18:8)
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VDOVENKO, V.M.; MASHIROV, L.G.; SUGLOBOV, D.N.

Uranyl perchlorate complexes with neutral ligands, Dokl, AN'SSSR .
163 no.1:100~-102 J1 165, (MIRA 1837)

1. Chlen-korrespondent AN SSSR (for Vdovenko).
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VBOVENAD, V. Me; MASHIEGY, L.G.; SUGLOBOY, bH,

Infrared spectru of uranyl perchlorate and i14s cryztal hydrates.
Coordination of a perchlorate ion. fadiokhimiia 6 no,3:299-
305  'h4. {MIRA 18:3)
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VDOVENKO V. M., BILYANITSA, L.S.

Dlstribution of alkali meteal hslides between agmecus 3¢ ns an
organic solutions of icdire, Part ls Digtributiocn of th Ilodldes of
cesium and some other. alkaline metals between aqueous solutions and
organic solutions of iodine, Radiokhimiia 6 no,4:385-7"" ‘7',

Distribution of alkali metal halides between aqueous sciutions
and organic solutions of.iodine. Part 2: Distribution of cesium
iodide between aqueous sclutions and solutions of iodine in tri-
butyl phosphate, Ibid,;399-411 (MIRA 18:4)
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VDOVEhKO V M.; SKOBLO, A.I.; SUGLOBOYV, D.N.

Anion perchlorate complexes of uranyl, Radickhimiia © no.é
677-682 164, (MIRA 18:2
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AUTHOR: Vdovenko, V. M.y lazarev, L. H.: Khvorostin, Ta.

e
TITLE: Inrestigation of nitrogoruthenium complexes in solutions

1

— ]
BOURCE: Radickhimiya, v. 6, no. b, 196k, 724-732 |

TOPIC TAG3: ruthenium, nitrate, ruthenium Sompound. aclution property

Abatract: A spectrophotomatric mathod wee used to investigate nitrogo-
nitrates of ruthenium, and to study the processss of replacament of coordin-
ated nitrate icns oy 1 L% i“he absorption spoctra of ruthen:ws
nitrosonitrates and their diztris.micn has avizeuz and arganic

ware studicd, AR S A S o B T B S SR

Tunta

T . Cs . R S e

- s Loa ddee : -

Tiins ol &lXy: BMSLODLWE GALrwles 16 4us 10 ths pressncs of the so-cailied

RuD form in the esqueous phase. In the Srganic phase, ruthsnium exists in
the form of the pentanitrate complex of nitrosoruthenium. It was shown that
chromategraphic separation of nitrocoruthrenium oomplexsns on peper can be
widely used es & method of checking on ths chemical atate of ruthenium in
golutions, using methyl isopropyl ketons as the organic solvsnt. In nitric

. Card 1/2
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VDOVENKD, V.M.; 3SUGLOBOVA, I.G.; SUGLOBOV, D.N,
Soiubility of uranyl perchlorate tribydrete in mixed zolvents,
Rediockbimiia 6 no.5:5339-542 164, (MIRA 1833}
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Magnetic susceptibility of radium chloride an n
Dokl, AN SSSR 159 no.32536~538 N %64 (MIRA 1821)

1. Chlen-~korrespondent AN SSSR (for Vdovenko )
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ﬁ uraniun from.an. HF«Hhag mixture. the extraction of __;;_he_ acids .them-

., heir mixtures was studied. Solutions of tri-n-nonyfamine and tri-n--
Temine im benzene were used ashextractantﬂf-»fnux\ing the extraction of HNO3 -and
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