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Fig. 3  Effect of HNO; concentration on Dg, after

treatment with potassium hydroxamate
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Table 1 Effect of heating temperature on Dg, after treatment with hydroxamic acid

#MpEgE/C 30 70 75 80 85

Dru 0. 0396 4.72X1073 4.46%10 3 4.11x10°3 4.57x10 ? M

4. REBEIMRN  FFH0. 2 mol/I HNOSFI— & ¥ 49 5 ¥2 15 B 67 3 7 52 15 BR 9 RuNO
%G YR T80 CAK i P AR IR A E] B 18], SR JE BB Do fH(B5,6) FERERW, REIK
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Fig. 6 The effect of heating time at constant temper- .
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5. RMMAHEHSRERRERMFE 7£0. 2 mol/I HNO;O. 150. 2 mol/I REKGM &
T HALERE, N BIEZEL 0.1. 5512. 0 mol/1 HNO £ Ji J& 3 BI R B . A3 2] I, B K 1 4
EX e B AR HE, REFRKEREN, MEXRREN A, D HAEFRT
R RS E PR AR BULE, R T E SME RN IMNER R EMR ARSI 205
BRI 3 BT 5 G0 T 0 R 00 A 3 SR AR A 9 R Ut 2B £ 45 2R 5 30 96 TBP-JE i -HNOo f 2 rh 47
MERSERZRMGEIMLE,0. 1 mol/1 F10. 2 mol/I REIFTMM BRI D HTREZIFKMY
1/10—1/25,

#2 0.2 mol/l HNOM TG A E BB Do H
Table 2 Dg, at higher acidity after pretreating in 0. 2 mel/i HNO.

¥

FE B /mol +1— ! 0.2 1.¢ 1.5 R

REFRIKE 0.1 7.56% 103 8.14X103 8.88x10 ? 7.48X%10° %
/mol 1! 02 4.39x10-3 3.36X10°3 3.32x10 3 2.74%1073

]R3  30% TBP-#EMli-HNOs{k & * RuNO &5 9184 D, {H
Table 3 The Dy, of RUNO complexes in 30% TBP-kerosene-HNO; system

HNO3/mol 1~} 0.1 0.2 0.5 1.0 1.5 2.0

Dry 0. 0258 0. 0367 0. 0488 0. 0666 0.0744 0. 0804

6. SRRV T AR ol ok B 2 0 MR B b B 9 R ma , — FR 7E 0. 2 mol /1 HNO;
0.2 mol/l REFRANH THABEERER:; F—MEERERFTHAEEHELS
mol /I HNOyfp R A L RAGREY] ERMAN T REBOTFELHE Do (HIHH W0 X SR
ERERREHMESBIRRERES MRRIEREKE TR, 2 REM T HX Ru gy il 42
BORER, SEREREEL 5 mol/l )5, BEYRLAB G LN K, KRBT EF L mBIL
FROR HEE BV BN, 3 D, EERH BT TR

R4 MIMBEX De. EA R

Table 4 Effect of uranium concentration on Dy,

B /g1 0 20 40 60 80 100
M 0.2 4.40%10-* | 6.55%10-% | 7.54X10°% | 7.34X10-3 | 7.44X10-3 | 6.68% 10 3
/mot+1-1 1.5 3.13x10-3 4.02%x10~% | 4.16x10-% | 3.72x10-3 | 3.34%10 3 1.81%10 3

1. RGEERERM A REEREHBEHEE &% 100 mg/ml U #0. 2 mol/I HNO; 4
JR &) RuNO 488 W 55 W0, o 4 A AN 0. 130. 2 mol/1 BB fS BRI BIAL B, RIF £ 1. 0,
1. 5/12. 0 mol/1 HNO, Bt B A [ Bt 18] f5 8 KB RS FTHI 45 R RO WEH W B R0, Do
ERHE I, HR7E40 h UK Do (AR K, B RZIEES RUNOCID B S W R .
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#5 100 mg/ml U KRS T B AT RS L B B F (B) Xt D (S RO

Table 5 Effect of ageing time on Dy, after pretreating of 100 mg/ml uranium feed solution and adjusting acidity

REMM REME BEEE /h
/mol 1"} /mols1-! 0 1 2 4 18 42
1.0 4.62X 1073 | 4.74X 1073 | 4.00X 10 3] 4.09% 1073 | 6.04X10°3|6.84x10 ?
0.1 1.5 4.42X10 31 4.00X10°3|3.90x10 3| 3.32x10°%| 4.56x10 %] 6.13x10 ?
2.0 3.26X 1073 3.10X 1073 2.98X10 % | 2.89X1073 [ 3.94X10 3| 4.78%x10 ?
1.0 2.58X 1073 2.61X107% | 2.48X10 %]2.23Xx10°%|2.70X10 3| 2.80x10 *
0.2 1.5 2.08%10 3] 1.93X 1073 2. 10X 10 3| 1.89%10 3| 2.22%10 *|2.56x10 ?
2.0 1.61X1073 | 1.50%X10 3| 1.81x10 3[1.50X10°2 | 1.60X 10 3l?.54><10 s

8. RR SRR X" Zr-"Nb BB A EC R Dno BIFER TR,

(DERBEX D, HHIKWR 4TSRS FERY ZET , ERBER Dz {HH
W, 7£0. 2—2 mol/1 HNOSHI il i , 30 % TBP -4 11 X9 *°Zr-**Nb B K EU I AL R MBI AR K Do
7E0. 052 A s A0, ! mol/i FIZNERRJS s Done HE TR, FHERMERBE MM IMT T
F&(F6).

#6 EIMBEX Dun HHEW

Table 6 Effect of extraction acidity on Dz,.ny

HNO3/mol+] ! 0.2 0.5 1.0 1.5 2.0
12330 1 0 0. 0623 0. 0540 0. 0487 0. 0486 0. 0536
/mot-] ! 0.1 0. 0364 0. 0322 0. 0259 0.0213 0.0174

ORBRFRREHTTE 5 HZr-*Nb #2. 0 mol/I HNOJER , HHINA AR M E ) 52
B 5885 » LA30 5 TBP- S ZXHL AR 7] WL, 7E0. 05—0. 20 mol/l LM+ Dzene HHEEH R BT
BRYK R B T e A T RE

#T7 0.2 mol/l HNO A R BEHS B E X Dzvne (HEI T

Table 7 Effect of hydroxamic acid concentration on Dz, n in 2. 0 mol/t HNO; solution

F¥ A5/ moll ! 0. 05 0.10 0.15 0. 20

Dz:r.no 0.0188 0.0168 0.0148 0. 0130

GORLEEEMMENFE & 4°Zr-"Nb #0. 2 mol/I HNOJFFH , HH 4 HI AR
WEWREER, AT LES, HE0.2,1.0,1. 5§12. 0 mol/l HNO A RXXER , 75 R ¥ T %8,
B 38 /5 (R B AR Dz (B R AU TR, G VT BE R 60 F°°Zr-No 7K 8 89 SR 80 T 11 4
HIEHZEL 0—2. 0 mol/I HNOsA FTA ZKE, 3 D {H IR B/, HFHEE R RIS
B 9 548 o R T R (B R RS MK K >0, 15 mol/1 B, X4 Zr-Nb A B B 9 51 b A
R,
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Table 8 Effect of hydroxamic acid concentration in pretreatment on Dz, ny

BB B /mol«1—! 0.2 1.0 1.5 2.0
0. 10 0.126 0. 0746 0. 0762 0. 0810
REREBRIKE
0.15 0.0516 7.72X1073
/mol ]!
0. 20 9. 45X 103 2.52% 103 2.56X10° 3 3.15%x10 3

0. RSN D AR ZHREEFMI PuFEEEM 0. 094 mol /I RZIT RN
A > fE7830 % TBP- 11l -HNOs bk & 77 Pu #9353 BL R 3 Do fH T RE30—40F5 (RO HL, BB
FRAEAEAERES THHEBEE MEES T HETBRH. AL, AR DA R R I 8E
AE SR BE BB, R A O SRR R AR Puld V)RR E Puda ) LAERE 2 48
£ 60 €F 20 7 AR L

R BEESEL v, H W
Table Y Effect of hydroxamic acid on D,

KU AE /mot 1} 1.0 1.5 2.0 3.0
REEM%KE 0 2.00 3.91 5.82 9.38
/mol 11 0. 094 0. 0548 0. 944 0. 150 0. 263

10. =HREREMBANIBE EMEX WP WMARBSRBLESE, ©HFEA2DW &
BH M TENZGIER SR Pu d9ZKT BB AR T = 8K 7 05 BRAR A 5 B0 MR BB 4
RN LRRY, 7L 0 mol/I HNOFHH MBRE LR D, KR EBFBRELR LHB AN
T RERAAFLBREIOUEKNREBURRTEREDOHMRBBRBELR. €N
X} D (AR A EITCRWI (FR11) X S0 B =50 R 205 MR 76 2DW 28R o 40 72 o ] LA B o
#, AW 2DW H3f Pu BRI

#10 ZRBEEBERS HNOKEGHRER

Table 10 The residue of trihydroxamic acid after vaporizing with HNO; solution

REEBRMAR/mol-1~! AT EKBERE SR /mol-1! RER/ %
0. 094 1.OX1074 0.11
0. 094 1.4X10-4 0.15

1L LUICU REEBER AR BRXE FHL) ICUKRBRERB IR B R
B, RIFTH RS BRAL o RE T F A D B 0 U V), G5 R ET . 3X
WRER B FHER AP ITHRRS LR IR AR R ETN S AR THSRES
MRS ST B . LLICU IREEH AN FRIC “Ru # RuNO 28-S W1 fE R, 7E80 CARIE3 h, Fi &t
EBE H0. 25 mol/1, KERER B 1. 5 mol/1, BA30 % TBP-4 il Jy ZX T I | 2K AN BE 2Rk R X3 4 6
F.BRELREREY, AR RBLET LU ET I £ 15 E L DFe. REJLHE (R 12).
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Table 11 Effect of trihydroxamic acid on Dy, after vaporizing with HNO; solution

=4 = 7 [ FE B (mol +1- ) T AY Dy
ﬁaﬁlﬁff?mﬁ REHA 1.5 2.0 3.0
0. 094 #iET 3. 41 5. 56 9.20
0. 094 T 3. 49 5.74 9.60
KMARRE®R 3.91 5. 82 9.38

R12 ZHRABEBRTLENBRLRER

Table 12 The result of cascade experiment after pretreatment with trihynamic acid

RERERKE U(N)RHEE Bist e At ! WY b
Ru
/mol 17! /mols1—1 /mol«1-! Jmol«l ! J /mge1=h
0 0 G. 25 .5 ' 60 43. 5
PSS S —
0.1 c.02 0. 25 1.5 60 2.28% 103
0.1 0.0z 0.25 1.5 ‘60 1.75% 108
0.1 N 0. 02 0.25 1.5 60 3.30% 103
g.1 0.02 0.25 1.5 60 3.12X 103
»
M. w

LEMPMRBEHER T KBEENZREEERERKRITES RUNO(DEESER, N
TR HAES0WTBP- M P ER S RAYN . PR LTRERXE, “RERERBLI U
¥ Rup RS EBEEILE.

2. BRBEX B b R REAIK Deo AR WK BRE/NTFO. 2 mol/1 B, BRI SF  H I, WA
RBERBLE, REHEGRERY LN B JFPRSETMHRE,

3. 7£0. 2 mol /1 HNO; 1 Fi4b 38 /5 , % 1. 0, 1. 5512. 0 mol/l HNO; A K & 40 h, K De, (H
HBEL, HERBERRSITHESYREREBEY.

4. REFEREELEK G Z f12°Pu, D E A HE BRI 0. EMEEHTTERE.

5. KEAIFEE I R wm B AL R BCR B B AT, B & St R B AN, De. XA BT FRE.

6. 7E HNO:JF M I E R L B, = B T BB S BUR B, B R M9 73 B MO Pu i ZEHL
SERABES LLEM.
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IMPROVING THE DECONTAMINATION Ci*
RUTHENIUM WITH SHORT CHAIN HYDROXARMIC
ACTD Af COMPLEXING AGENT

HUANG HAODXIN ZHU GUOHUI HOU SHUBIN YU YANG
(China Institute of Atomic Energy, P.O. Box 275-85, Beijing, 102413)
ABSTRACT

The ruthenium decontamination factor in Purex process falls quickly with recycles of TBP. So it is
necessary to change the chemical states of RuUNO complexes in order to improve DFyg, in the uranium pu-
rification cycle. The retention of RuNO complexes in TBP-kerosenelaurohydroxamic acid is observed to
be quite large in our previous work. Therefore, water-soluble short chain hydroxamic acid is used as
complexing agent to decrease the distribution coefficient of Ru. Hydroxamic acid can transform RuNO
complexes into inextractable species by TBP-kerosene in certain conditions. The result of cascade exper-
iment indicates that the ruthenium decontamination can be increased by a factor of 40——50. Acidity has
more influence on the effect of pretreatment. The heigher acidity is, the worse the effect will be. The
pretreatment is first carried out in low acidic solution, then extractive acidity is increased. In this way,
the distribution of Ru can be decreased obviously. After pretreatment, the acidity of solution is in-
creased to 2 mol/1 HNO; and aged for 40 hours, then extracted by 30% ( V/V ) TBP-kerosene, the
distribution of Ru has no much increase. It illutrates that the RuNO-hydroxamic acid is rather stable.
Short chain hydroxamic acid can be destroyed easily in evaporative process. ‘

Key words Ruthenium, Water-soluble, Hydroxamic acid.
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