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PHYSICAL PROPERTIES OF THE TWO PHASES
IN TRIBUTYL PHOSPHATE EXTRACTION SYSTEM
— —DENSITY, VISCOSITY AND SURFACE TENSION

YU JIANHAN LI XUEBING  WANG JiNLING ~ ZHAO FENGGIN
WANG LIPING  SHA QINGGUI

(Institute of Nuclear Ehergy Tezhnciozy, Qinghua University, 2cjing)

' ABSTRACT

Density, viscosity and surface tension of the two phases in UO,(NO,),~-HNO,-H,0O/
3295 (Vol) TBP-kerosene system and H,0/0-325(Vol) TBP-kerosene system were measured
systematically and the temperature coefficient of these physical properties were measured
between 25 to 50°C. The methods of measurement are described in details. The results are
shown graphically and the empirical formulas derived are given as follows:

In UO,NO,),~HNO,-H,0/3295(Vol) TBP-kerosene system:

Density of organic phase at 25°C and ¢°C :

£,,=0.819+1.34%107°Cy +0.027Cy.
(Cy: uranium concentration, in g/l, Cy: nitric acid concentration in N)
‘ P =0,[1—9.1x1074(t—25)].
Density of aqueous phase at 25°C and t°C
P,5=0.99941.35x107°C, +0.032C;-8.3 x107°*C,C,,.
P,s—P,=(3.3+0.66C,; +8.8x107°Cy; +2 x 107°CyC,) x 1074z -25).
Viscosity of organic phase at 25°C and t°C '
s=1.768+40.233(L— e 22CH)g™00293CU 1.7 66X 107°Cy+3.63 X 10™5C
‘ (Cy~0—0.6N,Cy;~0—135g/1).
Ms=1.937+0.0324e 55 1CH=0®)  (C,~0.6—0.9N,Cy=0).

M A—2%10~C log A=-182-8
777_5 U . Og ) T

Viscosity of aqueous phase at 25°C and t°C

—2.637.

( n ) —1.00649.2X 10™°Cy+9.8x 107°C4+1.75x 10~°Cy

Y
Hg0 /

+6.7%x107°CH+1.2%x107CyCy.

( n >_< n > =[9X 10™Cy—3X 107 +5.5X 107°Cy— (5.6+0.47C,)

MHa0 MHa0

14 L7 25

% 107*C%](t—25).
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Surface tension of organic phase is independent of uranium and nitric acid concentra-
" tions and is a function of temperature only.

“logo,=0. 8948+—%{

Surface tension of aqueous phase at 25°C and t°C
0,5 =(11.0+0, 3CH)< )!1 0 +35.5-40.8C,

Oy5—0,=(1+0.16C}) x 107°Cy (1 — 25)
Interfacial tension between organic and aqueous phase is shown in ﬁg 7 and its tem—
perature dependence is given by :
0,—0,;=(0.088e" °’CU—0 02\1‘-— 25).
In H .0/0-3295(Vol) TBP-kerosene system::
Density of organic phase '
Pr==0.744+6.234C—7.8x 1074(t—25).
(€: volume ¢racuon of TBP in kerosene, t~25—45°C)
Viscosity of organic phase at25°Cand t°C ,
25=1.26040.15C +4.38G*.

25

17*_=A—o.0065(t—f25)c.

1og‘A_%{§—z 074
Surface tension of organic .phase at t°C
: 0,=24.5+C—0.093(t—25).
Surface tension of aqueous phase at 25 Cand+°C '

0. 358
=9 —_—
St Trom
0:—0,;;=(0.13—0. 33C)(z‘-—25) (C~0 05 0 3)
01— Ops=—0. 03(t—25) - (C=0).
Interfac1a1 tension between oroamc and aqueous phase
1
= 3___.__, -
01 =925 0. 48— 0. 085 (1 - 25)..

The accuracy of data and availability. of emplrlcal formulas is discussed- These empirical
formulas can describe beiter the physical properties of two phases under varlous composi—
tions and temperatures than thgse given in the literature. - .



