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Abstract: This paper reports the data on the extraction of U(V]) and Th(IV) from different
concentration of nitric acid, and the extraction capacity of thorium by tri-iso-amyl phosphate
(TiAP), tri-sec-butyl phosphate(TsBP) in n-dodecane solution, at the same time, provides
a comparison of their extraction behavior with that of tri-n-butyl phosphate (TBP). The
results indicate that extraction properties of U(V[) and Th(]V) by TiAP are similar to TBP,
and the distribution ratios are slightly higher than that of TBP; while the distribution ratio
of UCV]) by TsBP is higher than that of TBP, but the distribution ratio for Th(IV) is lower.
The distribution ratios of thorium and uranium by the two kinds of extractants are increasing
with the increase of nitric acid concention in aqueous phase, then decreasing under the higher

acid concention.
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Fig. 1 Structure of tri-iso-amyl phosphate,

tri-sec-butyl phosphate and tri-n-butyl phosphate
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Table 1 Comparison of physical properties of TiAP and TsBP in water with those of TBP
A (Extractants)  p/(g+ em™*) K (Viscosity) g /cP £ (Boiling point) /°C 7K 1 ¥ fi% Ji (Solubility in water) /(g + L™1)
TBP 0.973 3.32 1619 0.39
TiAP 0.952 3. 54 143~146% 0.02
TsBP 0.968 3.41 119~129% 1. 50
7 (Notes) : 1) p=2. 0 kPa;
2) p=9.5x10? Pa;
3) p=1.1~1. 6 kPa
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Fig. 2 Effect of extraction time on distribution behaviour of U(V])
by 0. 18 mol/L(a) and 1. 1 mol/L(b) solution TiAP/TsBP/TBP in n-dodecane
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Fig. 3 Effect of extraction time on distribution behaviour of Th(]V)
by 0. 18 mol/L(a) and 1. 1 mol/L(b) solution TiAP/TsBP/TBP in n-dodecane
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Effect of concentration of nitric acid on distribution ratios of U(V])

by 0. 18 mol/L(a) and 1.1 mol/L(b) solution TiAP/TsBP/TBP in n-dodecane

[ (@ [ (b) [ () .

0.10 1.6} Ll

0.08} ‘
~ ~1.2f ~
<= <= =
£0.06 e 208
Q Qo8 Q

0.04}

0.4}
0.02./4——\‘\\ 0'4_‘/_K‘Y‘_\
0.00 S —— 00—

o 1 2 3 4 5 6 7 8 o0 12
¢ (HNO,) /(mol * L")

H— TBP.@

¢ (HNO,) /(mol * L")

00—
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
¢(HNO,)/(mol = L")

3 4 5 6 7 8

TiAP. A TsBP

co (Th*T)=2X10""! mol/L,t=1 min,0=25 °C ., # [t (Phase ratio, A : O)1 ¢ 1

K 5
Fig. 5

s R vk B Xt 0. 18 mol/L(a) .1. 1 mol/L(b, ¢) TiAP/TsBP/TBP-1FE + —%eZ Bt ThCIV ) 4L BV 11 52 i

Effect of concentration of nitric acid on distribution ratios of Th(IV)

by 0. 18 mol/L.(a) and 1.1 mol/L(b. ¢) solution TiAP/TsBP/TBP in n-dodecane



286 BeAe o 5t e

5 36 &

ThCIV) % 68 J1 Jy : TIAP>> TBP > TsBP, H #
AB 1) A8 Ak ka BAH W] 82 4T D (CTh 1 5% i A
—ANSE ETHE R R R . 7R Y R W B B
(<5 mol/L) B, i B2 £ 1) 43 TiC L B R J32 1) 38 fin i
Thi 302 B T AR B B 1 ERh BT 8500 BT 850 7E A IR
We BE A (=5 mol/ L) B, ThCIV) (9 43 e b B 2
JE B3I ST U80S+ H T R R A v ) AR IR
Xof iF R 1Y) 2 HCRE ) 5 I, (545 B el 2 BT Uk R
% B ThCIV ) A9 20 Bt FE /)

i 4.5 0] UL, TiAP, TsBP 25 BURY B2 b it
(4 43 TE F AR 25 AN K TIAP ZE U BR &L I RE 1 5
TBP #H24 . 1M TsBP 2 BUH BR & 1) 43 ic bb W I #8¢
AN IR DL, TsBP B4 F] F ThClV) . UCVD
IYE .

1. 1 mol/L TiAP Z WU B2 £k i) 43 e bbbl R
JEE 4 388 00 T B4 00 (<24 mol /L) o 24 7E 55 1o il R vk B
F (>4 mol/L), ThCIV) i 43 it b 52 1 9 /)N o %
RFE 5(b), 1.1 mol/L TBP # 5t Th( V)R %
Gy = A N T G = R ) T R R i R vk
&F 3 mol/L A7 5, 25 /R FHE 5(o) .
TIRTR BE T o i T ek 1 3 C L il i 5 1 335 o ot
R TSR B & 19T RO T EG Y o (Th' ) =
2>X10 " mol/L  Af FR ¥ B ¢ 1w (>3 mol /L) i}, B
A=A
2.5 Th(N).UM)oBRHLLE

A TAERESE T A [ 6§ BR Mk 2 i) TiAP, TsBP
A1 TBP % ThCIV) L UCVD #4051 fE . 92 50 45
FoRTE 6. HE 6 n &M, 76 A [ 52 5 & 14
T » Bu/rh Bifi 2 B 1) ¥ in i 3o Bu/m (TsBP) S
Burmn CTIAP . TBP) ) DU A% 22 47 3 TsBP 22 X Th (V) |

200
(a)

2 4 6 8
¢(HNO,)/(mol = L")

| ] TsBP.@

UCVD B 53 25 2 B0 5P 1 5y 5 b 2 305 S i
TiIAP B¢ L T TBP, A X Rk 5P 1w
U VD 3 Bt be— 2 85 T 4 0 09 B IR Jor 56 IR
M 75 oo b CHPRBTR 505 ) H AT i it 1 e
FEERIU N W X AT RE R T X B S W 454
23 AR A ) 5 i 480 B OB LR ) 2 R 1 4%
BB, AR B AR 5l A KSR (o
TsBP) , i F 25 HBALAF AR T 5 Th(V) B i
25 AW HOs ThOV) Y 22 B e b W S R B
2.6 TBP.TiAP #1 T’BP ZE{ Th(V ) WBEH
FEAL ARG A B T S AR E—E T
AR T ThON) B4 7= B8 1 Fixt 24 |
92575 » f B4R R ThCIV) 16 A HUAT A i 1 A0
BT ThCIV D 8 286 W 78 B il 55 7 88 550 Hh s i
BEABR .S A B ThCOV) W E (oo (Th)) #id
—EMH VLG IF IR TE U B R 55 AP B E =
. B EOEBOR A H K ) 25T 0 BI85
i) 28 OB A (9 1 B s 47, 2 ThCV) . UCVD
W B 205 TR B ARG TR O 8 A R R o 5 2k A
SAHMTE L. BT LA AR IROAE A R A A IO £
HFrEZ — . AREASE T TiAP Fl TsBP Xf
ThCIVD) AR & IR S TBP 1 e, g 45
RHIFFHE 2, HFE 2078, 1. 1 mol/L B A I
SR EL B, A AR K TIAP>TsBP~TBP,
TEA L (A s O)1 = 1 R MK B A 3 mol/L I
4 mol/ L0, (Th*")<200 g/L B, TIAP #H Th(IV)
NGB =H M TE po (Th'" ) =300 g/L i}, A H
WU B0 A3 AEME 5 24 Th IV ) ¥ 8 5 s i) 40 e e
Bl 7K AR ThCIV D e B2 00 38 i B 2 R AIG B2 A7
BLAH H Th V) ¥ B LA B B AR A HLAH H Th(V)

140
1201
100
80
601
40

ZO-H/TM_*/‘/._"\Q—Q-\.

(b)

ﬁU Th

2 4 6 8
¢(HNO,)/(mol * L")

TiAP, A—TBP

co(Th'T)=2X10"" mol/L,c, (UO3")=2X10"* mol/L,t=1 min,0=25 “C , ] lt. (Phase ratio, A : O)1 : 1
K 6 0.18 mol/L(a).1.1 mol/L(b) TiAP/TsBP/TBP-1FE + —4&Z£ B Th(IV) .UV 43 B R EH) 4R
Fig. 6 Comparison of data on U/Th separation
by 0. 18 mol/L(a) and 1. 1 mol/L(b) solution TiAP/TsBP/TBP in n-dodecane
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Table 2 Comparison of Th extraction capacity
of 1. 1 mol/L solution TiAP/TsBP in n-dodecane with that of TBP
|og,(ThlJr):oO.7g/L Iau('l‘hlf):180 g/L p()('l‘h‘Jr):SOO g/L
B
actants co (HNO3) / o(Th)/ co (HNO3) / o(Th)/ co (HNO;) / o(Th)/
(Extractants) 0 3 o 0 o D(Th) 0 3 o D(Th)
(mol « L™ 1) (g+ L7 H (mol « L™ 1) (g« LD (mol « L™ 1) (g« L°H
TBP 3. 11 30. 220 1. 47 3.21 = #H (3" phase) 2.99 = (3™ phase)
4.01 32.47V 1.79 3.97 = (3" phase) 3.97 =} (3™ phase)
TsBP 3. 11 16. 45 0.12 3.21 30. 46" 0. 20 2.99 = (3 phase)
4. 01 20. 75 0.16 3.97 35.41V 0.25 3.97 =1 (3™ phase)
TiAP 3. 11 42. 37 0.72 3.21 70. 23 0.63 2.99 54.48 0.22
4.01 44. 62 0.79 3. 97 73.55 0.71 3.97 55. 40 0. 24

# (Notes) : 1) JiA 1. 1 mol/L TBP/TsBP(5 3. 11.4. 01 mol/L {4 ER 455 ) 81 45 — 4 HLAH NI 45314 18 B A HLAE o 69 Th ¥ BE (The

concentration of Th in organic phase.at the point of elimination of the second organic phase after adding 1. 1 mol/L. TBP/TsBP(prequilib-

rium with 3. 11 and 4. 01 mol/L. HNO3)into organic phase)
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