Report P~ No.1388/XXlI/C .

AN INVESTIGATION
OF THE URANYL NITRATE-TBP COMPLEXES
IN HEXANE BY THE VAPOUR PRESSURE
LOWERING METHOD

’

%

LRI,




This report has beemr reproduced directly frow
the best swvailabls cop¥F

_ PacNpOCTUEHTOT S
[HPOPMALMCOHHELE {EHTP 07 ZU¥PHOL JRER{MN
npu YRONHOMOWERHCH IpaBuTsAnCcTEa [IHF

no HMlcnoms3obsanun AZepHOR JBEDPI'HU
lIzopen HyneTypu W Haymm
Bapmara, [NOJHUA

Avgilable from:
RUCLEAR ENERGY INFORNATIUN CENTER
of the Polish Govarnment Commissioner for Use
of Nuclear Znergy
Palace of Culture and Science
Warsaew, POLAKD

Drukuje 1 rozprowadzs:
OSRODER I#fORW:ACJIT O ENERGIT JADROWEJ

Peinorccenika Rzgdu d/s Wykorzystania Energii Jadrowe]
Yarszawa, Palac Eplitury i Nauki

Wyvdaje Instvtur Badan jadrowveh

e e Mt it Ar 3t = S

Nakiad 300 egz.,.Objetosé ark. wyd. 12 , Ark. druk. 17 , Data
zlozema maszynopisu przez autora 14 Vil 19721 , Qddano do "druku
23 VI 72n  Druk ukodczeno VI 721 SP-09/250/66, Zam. ar 267/77




INSTITUTE OF NUCLEAR RESEARCH
DRPARTHENT OF NUCLEAR CINUISTRY ENGINEVRING

AN INVESTIGATION OF THE URANYL NITRATE - TBP COMPLEXES
IN HRXANE BY THE VAPOUR PRESSURE LOWIRING METHOD

BADANIE KOMPLEKSOW AZOTANU URANYLU Z TBP W HEKSANIZ
MRTOD) OBNIZENIA PRUZNOSCT PAR ROZPUSZCZALNIKA

ACCAEICBATYE KCOMIUEKCCOR YPARUNGATPATA © TPUEYTUISCCRATCM
B TEKCALy O ICHOWBL METONA (ICHVREHWS JTABNERVA [APA
PACTBOPUTENSA

Mdrzej Poczynajlo

Submitted for publication in "Nukleonika®



Abstract

The relative measureaments ¢f vapour pressure in
the systems TBP - hexane and UOE(HOS)z- TBP - hexane
were perfortied with the help ¢f the Mechrolab 3014
osmometer. The partial dinerization of trivatylphos=
phate /hdlm- 1.24 = 9,038 av 2520/ and the scivaticn
phenonienon of tihe U02(303)2.2 ToP coiplex with one

molecule of free TBP were found., The cguilibrius

3 i - Mo Y T e
constant of the reaction UOQ(N03)¢n2 TP + 3P =—=
_— . - “a - ]

==, L (X OJ,Q,S TLP is ozual to 3.7 + 2,0 at 25 C.
at l
[VERFIN /
Streszczenie

Na osnonetrze Mechrolab 301\ wykonano pemiary ws-
rledne presnos$ci par ukladdéw TBP - heran i UO (“O o
~TBP - her.an.Stwierdzono czgsciowg dlleerdGJP tzog~
butylefosforanu /hdimn= 1,24 3 0,03; temp.25 C/ oraz

wrstepowanie zjawiska solwataeji konpleksu UOQ(NOS)ge

t

.2 TBP jedng czasteczka wolnero TBP, Sitaia rdwvhnowazi
reakeji U0, (No, )pe2 TBP + TBP === U0 (IO ) .3 TBP
Jest réwna 3 T+ 2,0 w tewmperaturze 2a°Cc

Peanue

Ha ocuomerpe Mechrolab 30IA Guax mpossBezedH OTHO-
CETeABHHE M3MEDPeHUd IABAEHUA Napa ind cucrtey TEd-rer-
CaH K UOQ(NOD)2 - Tb% - rexcar. Hajizsno, uTO TpUOY-
TuAbOCHAT YACTUYHO MOXBEDPTaeTCA nivepusanun (K M.
I,24 + 0,08 npu 25°C) u uro roMmaexc U0, (N0q 3,52 TL
cnocoOeH CONLBATUDOBATECH OIHON MOJACKYAOX C30J0XHOTC
TE®. HOHCL&HT& DABHOBECHA DR&INMH [JO2CN03, .2 TB® +
+ TB® === [0,(NO4),.3 TE® pasra 3,7 + 2,0 mpu 25°C.
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1, INTRODUCTION

The solvetiocu of wrawiun coumpouvnds by ovganic soivents,
in particular of uranium nitrate ralis, is lqng studied,
Tribuiyl phosphiate is a svlvent of special interest in these
investigatina Leoonge of 1oz pirectical use in the rspro-
cngsing of irredisted mucloey fuzl, For ex:mple, ths itechno-
logical Purex process, .o f 2luodd goxlrally applied 1n the
reprocessing of fuel om wn iadusirial scale, is based on the
use of T3P,

Such prebilens a3 tie coublsition of uranyl nitrate compe-

course of extroctlion of ur.myl nitraete from an agidified

lexes with TEP, thelr sirteinre and, in pariticular, the

1
o fthe ¢yvganie phasge, cruposed of TBP in ioere
ng ﬂaf,ly boen studied in the fiftiest™1/,
The sa2lvetisn pumber wog ceieruiined with the help ¢f various
mgthods, but moest frequently from the dependronee of uranium
distriontion ratio on the ceoncentraiion of THP lu the organic
pbase*’ﬁ’?/ from measurexents of the solubiliiy of the
in ’I‘HPi &8/ and fyor infrared absorpticn spec-
of the couplexation product. Results of thess
investigations peruitted 1o define the formula of the cempisx
as UOZ(Hoa) s 2 TBP, genmerally cited im the chemieal literz-
ture. Tie cowplex wolecule does not conisinm molecuiles af
water and is not charged.

The aim of the work was to study the solvation phenomenon
ef uranyl nitrate by TBP by means of the thermoelectric dif-
ferential vaposur pressure metheod, usually called the vapour
pressure loweving /VPL/ methed. The problem of the composi-
tion of complexes arese wWhem Carryiing viai siporimenis on the
sinmultenecus exitraction of vranium, plutonium and nitric acid
in tke system UOZ(NOS)Z - Pu(ho )i - HNO,/TBP-n-dodecane.
Till now in investigavions of tnis type the aggregatiom of

aguecus phasze t
diluent, have i

pitrate g»

3
1L
tra‘i,g,,:) L_L/

solvent itsoll was not taken inte account, therefore i1t was
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interesting to study the compogition of the organic phase
in a more complex way. The replacement of n—=dodecane with
hexane was extorted because o¢f low vapour pressure of
n-dodecane, Yhis should not have any ilnfluence on the cha-
racter of complexation procegses.

It is note worthy that from the point of view of appli-
cation of the VPL method the search after several apacles
in the soludion with the aim at their identificaticon i8 in-
verse to the traditional use of the method. The method 1is
routinely applied for the determination of molecular weights
of organic and inorganic substances and aggregation, dissc-
ciation phenomena being strong impediments. When molecular
weights of substances are lmown a priori, them it i3 possible
to investigate chemical equilibria in solutionsg. One can give,
a9 an example, studles of the aggregation equilibria of alkyl-

12-14/ and a study of the composi-
15/

ammopiom salts in benzense

tion of ZnCi, compleX with trichlorlaurylamine in beczene

2

2. PRINCIPLES OF THE Vgl: METHOD

The physical basis of the VPL method consisis in a lmown
fact, ;h&t the vapeur pressure of a pure sclvent is always
greater than the vapour pressure of a solvent to which a
solute was added. The lowering of vapour pressure 0f solvent
is proportional to the molar fraction of the solute in the
solution,

When iwo drops of liquids, one being a pure solvent angd
the second & solutiom, are Dlaced side by side in an isoiksrmie
chamber, to which previously a large quantity of the solvent
/placed on the bottom of a vessel/ has been introduced, then
after short time the drop of the solvent will be in equllibrinm
with the vapour of the solvent in the gaseous phase, The drop of
the solution isg growing /the rgte depends on the concentcation

-3



aof the selute/ Dbecauss the nunber 5¢{ the solvent moliscules
condensing on its surface is gres

.\O

LT than thie nudmbser a¢ the
evaporating molescules. As a resn

p.:

t, 1lte mass wransfer oCcGurs
conuected with the evolution c¢f condensation heat. The tem-
perature of the solution diep i3 semevial bhigher itban the
temparature e the solvent diwp. (e latizr temperature Ls

equal to the awmbient taniperavnTe vedeternined by & heatsr
cortrol civeutii. '

One of the bhest S4F Dir oCueiduois TeasSuremants 21 very
srall tooaperature difloyengess 18 o pat fthe ATaps on awstzhed
e LREEGTS, a9 oshoun in Pig.l, Toe ccanes of the thermistor
reoistance AN wazt ve proportionsl fo the change of tem-

perature A T. Tiae Mschrolab Qsmoueter Modal 301A belongs
168/

to the divow type of VPL ¢smoneters 12 thermistors are
of high resigtance gball beade with diamster circa 1 mm,
wounved o fine wirel. They constitute the esssntial part of
a DC Whitatene bridge circait, by means of which changes of
elegtrieal resistange of the sanple bead are measured by
compensating on the balancing arm. The scheme c¢f *he bridge
is shewm in Fig,2, It is designed for measuring values of
AT lbetween the drops egual to 0.0001°C, O©f course, the
stability of temperatuwre in ike chamber must be maintained
adequately.

YPL osuooeters are operating with good accuracies when
s¢lveniy, such a9 hourfene, toluens, carbom tetyrachlorids,
demonstrats groat velatility at noderate tempervatures, and

golutes, onr the comtrary, show very low volatility. Then the
content of the solute in the drop of the solution i3 constant
aud the evaporastion - condensaticn process is connected al-
28t entixely with the solvent. The per cent of accuracy 1s
comparable with the ratis of vapour pressure of the scluie

to that of the sglvent. .

The most characteristic feature of VPL csmometers is
that they "count® in the same way all particles in the s9lu-
tion, indepsndently of the chemical nature of species.

o3
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Simple molecules of variouz reguitude, icse, and aggre-
gates /dimers, trimers, multimers/ cause the sewe effecy

of vapour pressurs leowering of a solvent pio vided thsiv
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[34]

concentration in selution, exprezced in molas

equal. This gives a possihkillity of reeding tue coiceniva—
tions of various specics from cne calibraticn curvae, traced
for a given solvent. The calihration cuyve eNvroiIsy iae
values AR for various concemtyvaticons of a stondewd
solute, The molecules of the stondard selutc shouwld pat
agzregate or dissociate; thenm, av correct sprevatian ef iha

jadt

osmometar, the calibratien curve shoul? be a syvaleht 1ii2,
As a rule, in the VPL pethod suzll coreentratlicn™ of oy ne;
are used and this makes possible to expaenT o oWy the
molarity instead as the meler frautions /hnth caliliwation
curve and proper solutious/g

It 18 desirable that the d.ops should Lo of tha sane
magnitude because noet wiiole hsat of condenzation contridbuic
to the rise of temperati ;e of the dropr and thaimiistor. Part
of the heat dissipates frou the zoluiien Ly couveciion,

17/° In

conduetion and radiation SGme cases it miy cause

false resdings of AR and leck cof good repvodusibility,

Jo AGGREGATION EQUILIRRIUM STUDIES OF TBP IN HEXANE

Benzil, tribenzylamine, biphenyl, 1i,2~dichlerobenzene
end n~dodecane were used in hexane solutions for the cali-
bration of the Mechrolab VPL osmometor, model 301d. Renzil
and tribenzylamine were not useful because of t6o low so-
lubility in hexane at 25000 On the contrary, hiphenyl and
i,2-dichlorebenzens gave an aggregatioun effect at concen-
trations above 0.05 M. Only n-dodecane Zave an inerease of
AR values proportional to the rise of concantr - tinn in
the studied range ).03~0.25 Y, The Straight calibration

.



Lilte Por the coucenirailions of u—dgascana, Zrealar than
foreseen &5 oprimal in the benmil - tenzeéne aystem, iad us
tg work with coucentrations of larger rangg o4l hoyaz. ly
ased  /0,0¢ = J.15 s ’

The diups of hsrane and sultable sample Ioiuvians wsre
placed by weang 32X syringes on beads and readings ol L1
veliues wore recorded after 2, &, 6, 3 and 10 minuses. ‘he
roagnrarant of AR tor sach coacentratiocn OX e sosutiin
wWal rereated “hvree vimnes, The graph 3f M8 a3 2 fuiction
o bz oo ool conseTucted from whicst the valles Lo an
1 a0 wove rowud by sxurapolatiom, In Fig.,s the lz2isiums-

P

sation of ARy for 4 v.20 M zoluiisa

3
moxane 15 sBiwa. The reprodueibiliity of repsniva veodlings

) 1

5 the AF valoes wes abeurn L e Jhe repovducibilivy of

fas why Lo ouernations, fhe arspoaratica and seasuro~
ment 0f soluvreowns &t diffecen Limed, wod wathkaw M. all
PSLOADPERLATS Woers Lune &% iéaf-

e resulta Toy sue oe=de

SIMELYE &Ye Shwwd I TLgada

.y

2 lie. o

Z 2
e s o e vLrisuns eoncsnirarions of se.lt
P.

E]
s P P v < gt - ) Py = ey e et Ty R ¥
LI CLe OF veleafoohe, SR 2 SLIRLL T Sdne . Ll ln o thie cade

TEY oo A& soimewhas 31000 dine. Mie svtratsit lias was iased
23 the sallibrstion curve, Ths slewing of the [BP curve 3
cauged by the relative deorgwdgae 1L parvicis <0UCeRLTARLLIOL
with growring sotal ccoucent.aticn ot the solute 1n Ligxane.
Since tributy
P-4, sand
assume Lhe agssociaticu ¢f THP zglaeculss. The magnitude of

71 pliaephase ans the polay phoaphoryl group,
haexans s a gonpelsar gslvent, L3 15 obvious o

aggregates way vury. In whe siuplest case they ocour as
Fimers.

Whexn 1in the soluticm only mencner avd dimer molecules
ot a solute ars present. tha aggresition eqailibriwu 1@
eaally described.

2 Ronakars gz oo dimer



Agsuming that the activity coefficicnis are unity,
the equilibrium gonstant then is:

;X_z._.ﬁ /Y
X2 2
where X, - concentration of dimer in the solution,

x = concemiration of monomer.

It is obvicus that X, must be equal to the difference
between the total concentration of TBP and the concentra=
tion of the monomexr, divided by a factor of two:

_(TBPy—X 2/
};" 2

The value of X c¢an be found from the following
equations

E____X_} (TBP)iot.—X

2 737
where E = equilibrium concentration of all specics 1in
the soluticm. E 18 determined frxom the calibration cirve
after measuring thg.z&Ro value of selution containing a
glven wotal concentration of the solute,

Replacing =X in ey./2/, and /i/, by the expression

2E-(TBP)tot. we receives

/15,/

/8 — (TBP)tot"E
2 (2E~(TBP),, )?

Substituing the relative values of (TBP)tot, and E
Ifrom Fig.4 to0 eq./4/ a good constancy of /32 was found
in the whole range of the studied concenirations. The cal-
culated value of /3, is 1,24%0,08 . Tae szall differen-
ces between the individual determinations irply that only
dimerization of TBP takes place in the hexane solution.

-:6-,



. 30LVATION OF THE U” ﬁOi)QDE TRP COMPLEX BY FREE TBP

Toe o2 2. Yorm of the sSolvation eguation can be written
T 2 o Late) e T al Fdad 1 -
'J.“QQ + [l lDF>%~ QN'Z IsflﬁlSL,n Va-v4

3 2°
Takiug inte anconnt wuat TWo processes occur in the orgaule

cooue gyuienl HI means UQ N0
-

golvtiva of UBP snd uranyl nitrate, namely, the aggregation
2f T0P itsclf and the solvavion of the formed UN.Z TBP, the
Xpressioea for the tostal concentration of TBP aay be written:

7 . R )
(TBF},,, = T37/+2,7F » 201 278P+ 3L 2T3F(T, :,,+40N OTHP- TR oeen

=186+ T‘-zLﬂgpz"?'f" ZTAPJe 3K, UN-2TBP][TEPI-
+4K, [UN-2TBPI{TBRT <2, .;,j’wy?:af’[rsp_;ﬂ -----

[
~

or, ot [TBP]= X1
(TBP,. = X +28, X*+[UH-2TRPI2 3 Ko 4B XX+ 5K 1P+ i1/

The total uranium concentration is:

Uy, = (UN-2TBEJ, [UH-2TBP] X #ity [UN-2TBP] X2+ K, [UN- 2TBP} X =
=[UN-2TBP] (1+ K, X + Ky X°+ K3 X4 +-=++) s

The equilibrium concentration of all the species present in
the solution is expresgsed by Bz

E= X+, X°+ [UN-2TBPI(1+ X + Ky X4 B X o) /9/



By subtraction eq./8/ from /9/ we receive the expression:

- Uyt = X+ X" ol

from which it is easily to determine the fros /wononsries
concentration of TBP.

The aim of our considerations was to know hcu acny wolecules
of TBP are combinsd with one molzcule of urauyl aitia:r b(LL/n
The calculation was carried out wita tie help of o (ane-

tionsi
A=[(TBP),,,~(X+28, XY =[UN-2TBF] (23 ¥, (- 484 5l X7 oo 0
B=[E-(X#R, X) =[UN- 2TBE](1+ K, X e K, X *r K X4 ervo:) LY.

Eq./1i/ rTepresents the concentratien of TBP combiced with
uranium, eq./12/ the total concentratiom of uraniim in the
system. The relation A to B gives Jl

= A _ 2+ 3K, X+ 4K, X2t BH Xt oo
B 1’+K,XfK3X‘?+K;,(3+.....

with lim—g-'- =2 at X-=0.

From eq./13/ it is clearly seen that if there is the sol-
vation of the UN.2 TBP complex by free TBP, then the in-
crease of monomer conceatration X in the solution must
cause an increase of the average solvation number B . To
be in accordance with the literature, only a complex with
solvation number 2 should exist at the saturation comcentra-
tion of TBP with urenyl nitrate.

The value Ki can be determined by the following opera-
tionsg

m8-=
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\*_/:‘mﬁ. -
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f (.f SH YD A

O R
il s - 1:
X
N -
i ee [
Vit [P ‘_r-' s
T bl

By fuctner ceplical oo oottty wesaea of waleuvlolon ot s
petiibio v fand chirooLloo 0 0 WITASr 32LVALLIL oldnalis,
.
o AP OUIMLNTAL RESULTS
3afrctiy woountg of TR wvere welghiew  an 24 wl rlazus,

S onl of nedoane wore odded Lor dilugyion., ind then adeguare
cHantities 38 he Lan:ﬁo,)3*LL 0 sals, The splution was
diluted wne uovkK by hedane, Tue msasu;euenzs cf AL valines
were carried out afrer 24 nours ard after filiratiocn of tioe
golutina virousir & papzs Filter, The filiration was necss-
3ary L0 Sepavelds crysialliization water  =2volving en the
walla of tiie flasis,

The resulrs of experiments are preseated an Tahle 1,
In the respective colwms are givens '

1 = tiae total councensration of P in zalat on

43

2 = the total conceuntration 01 uranliun,

. = the averuges vaide of he coderved reglstaiisé Cilage.
t o~ the sus of the concentrawvicn of all gpeciss,

3 = the sum of the concentration I monamers Lanu dijc .= .
o = the monomer concaniratiocn,

-3

= the values of function &  eqg.1l. . ~elculated 2v



the substitution of X values from cclumm ¢ and
/82 1.24 to the expressicn: (TBP)L . - (xX+2 /32}{"
§ - the values of function B /eq,12/, calculated by
substituting X and @? values, as above, 1o ths
expression: E-(’){+//32 X2
4 -~ the average valuc ol solva. 10a nLumber,

=

the Furmotion given in o3

10 = the calculated ~aluce of

In Fig.5 are prescnted the values of Fi Jcolwmz 9/ ve. the
concentration of free, monoueric TBP.

In Fig.8, similarly, are presented the -walues fraw ecolunn
10 ve., the free TBP cancentiration.

Chemicals

The following reagents were uscd:
n-hexane, RP ACS, Carlo Erba /M.w. 85,17; b.p. 68.7%1%/,
n-dodecane, free oi olefins, purum, Floka AG Dachs S. C,
/MW, 170.34; b.p. 216.2%/,
tributyl phospbkate, puriss, Fluka AG Buchs S5.G.
MW, 266,32; bop. 239°C/,
uranyl mnitrate hexahydrate, D.a.

6, DISCUSSION

The measurements of average solvation nusiber in the

uranyl nitrate = TBP syste: by the VFL method supplicd very

interesting results. It is eaosily seca from coiwmmd 9 of
Table I and from Fig.5 that:

/1/ the average solvation number depends on the prop
tion batween the concentrations of solvent znd t
salt,

ar
Lo

/I1/ the value of 1 procecds t7 a value of 2 paralelly
to the saturation of T3P with uranyl nitrate.

=1 (=
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Hemee we can say the following:

71/ The domamating and the most stable compiex of uranyl
nitrate with TBP in the organic pihase under whe rari=-
able chemical conditions is only UO:(Nﬂj;E-B IBP.
This remains in full accordance with the rich litara-
ture on this subject. '

711/ The UO,(NOz,znz TBP cciaplex underzces the selvatien
process in the presence of free TBF,

The nature af the oiher species, beside the disclwvates.
present in the solutionr at X > 2, was determined b5y the
grepwise analysis. The application of firsti Zathedaticas
operation /eq.13/ aas given ihe values of (M1—2 X function
without any trend e systematic change with the gonomer con-
cantration., This means, that only the existence oY the
Jo NOSJq 3 TBP complex can be taken imto account. 3acause
af considerable scattering of the results in columm 10, it
was not possible, as is sesn from Fig.6, to make eXirapola~
tion to X = 0 with the purpose of determining the sglvation
constant Kie On the other side, at larger concentrations
of the TBP monomer the expression (f1—~2)/X can very differ
from the solvation constant Kio For these reasons calcu-
lations of the values K, were made for each experiment.

1
Remembering equation /5/ vwe can write the equilibrium

constant of solvation process as:

_ [UN-2TBP-TBP]
4= [-218e7T8P) B

The proportion of the trisolvate to diselvate in the
solutiom isg

[UN-2TBP-TBP] _
‘UN-2TBP’ =& (TBF] 11/




The sum of the concentrations of di- and trisolvate 1is
equal to the total gongcentration of uranium, CUN :

[UN-2TBP]+[UN-3TBP]=Cyy /48/

If wo demote [UNe2 TBP] =y and [UN°3 TBP] = Cpy Y,
thens

2v+3(Cox~Y) _ A _ 7 |
CUNUH =5 = A /19/

From eq./19/ we haves
y=CUM(3-"ﬁ) . /20/

The proportion of the trisolvate to disolvate 1n terms of
. ies

[UN-2TBP-TBP] _ 71-2 .y
[UN-2TBP] 3-n ¢

From the equality of the right hand sides of equations Jii/
and /21/ we receivers

__f-2
A= G-Rx 22/

where X = [TBP]D

The values of the (ﬁ“Z)/(3°ﬁ) function and the values of
K,, calculated by means of eq./22/, are given in colwuns il
and 12 of Table I, respectively. By compariscoun of auitable
figures in columns 10 and 12 it is apparent that in mrauy ex-
Periments the uss of the above method for calculating Ki W
necensary.

After rejecting the result in exporimeant Ne 20, the
arlithmetical mean of the valus Kl is equal to 3.7 and the
mean deviation 2,0 . Hemce K; = 3.7 £ 20,

=12=



The only case of application of the VPL method te siudy
the actinide corplexes with tributyl phosphate is the paper
of Apslbklat and Horniklsla Results of their experiments on

the complexation of thorium nitrate by TBP in Ccl4 solutlons
are explained by assuming a mixture of two complexes with
8P, the disolvate and trisolvate. The solvation constant of
the trisolvate is 30 1t 25%, This value is much hlgher than
gur value of Ki for uranyl nitrate in the hexane solution
at 25°C,

Qur resulis on the aggregation of TBP are 1n egresment
with those of Petkoviet® , He has found that in heznge solu-
tions only the dimerization process of TBP takes place and
that the equilibriuw constant ﬁg, deteririned by dielectiric
consteant measuresments, 18 equal to 2,7¥0.7 at 20%¢,

7. CONCLUSIONS

a/ Ogsuvueiric measurements by the VPL mothod of the aggrssa-
tion of TBP in hexane solutions, up to conceutration
0.2 M, have indicated that the dimerization of TBP mole~
cules takes place. The eguilibrium constant ﬁ% of the

reaction: monomer =2 dimer is equal tc 1.24%0,08 at
o
25 C.

b/ The rosults of application of the VPL method for gtudies
of equilibrium in the Uo,(No 5 = TBP - hexane system
Eag been explained vy assoning that the golvation of
Lo 2(N03)2o2 TBP complex by free TBP takes place. The tri-
golvatcy are presgent in equilibrivm wi*¥ ‘o dirvolv-tr ¢
UOZ(NO )az TBP + TBP z=I= Uoz(Nos)aoz Lo -WB2y, .
formation constant K is equal to 3.7%2.0 at 259¢,

«i3e
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Solvent Solution
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Condensation | N, +Q N+ 4
Ad=0 AQ=(2-9)~Csp/yre

m AT ~ Csoivte

AR ~ AT ~ Csolute

N n - moles of solvent im unit time, (n<N)

Q'q - quantities of heat in unit time,(CZ < Q.)
m - summarized mass of the drop and thermistor,
~ =

sign of proportiomality.

Fig.1. The temperature of thermistors during equilibrium
between the liquid and vapour phases.
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