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Abstract: Mo is an important medical radionuclide. Solvent extraction is one of the feasible

methods for separating fission *’Mo from neutron-irradiated **°

U targets in reactor. In this work, the
extraction behavior of Mo(VI) in nitric acid system by ionic liquid Cyphos IL 101 was studied. The
effects of diluent, initial pH value, extraction time, temperature, ionic liquid concentration and other
factors on the extraction efficiency were investigated. The results showed that when toluene was
selected as the diluent, high extraction efficiency of Mo(VI) was obtained. At pH 3, the extraction
rate of Mo(VI) was over 98.87%. Meanwhile, it indicated that the extraction process was
spontaneous, which could reach equilibrium within 5 min. When 1 mol/L Na,CO; was selected as
the stripping agent, 96.56% of Mo(VI) could be re-extracted into the aqueous phase in one stripping.

Mo(VI) could be separated over from some main fission impurities such as Sr, Cs, Te. This study is
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expected to pave the way for introduction of ionic liquid Cyphos IL 101 as an extraction agent for the

. . 99 . . .
separation process of fission ~Mo from irradiated uranium targets.
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Table 1 Thermodynamic parameters of Mo(VI)
extraction by Cyphos IL 101
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Table 2 Stripping efficiencies of different agents

S HE e /(mol. L) R AR %,
HNO, 4 77.64
HNO; 2 57.87
NH,OH 1 80.22
NaOH 1 88.33
Na,CO5 1 96.56

/K AG/(KImol ™) AH/(kJmol™)  AS/(Jrmol K™D
293.15 -9.625 108.6
303.15 —10.39 107.8
22.21
308.15 -11.12 108.2
313.15 —11.84 108.7
3.6 RE

£ Mo M9 ZEBUA3 B WF 58 o, A5 2k T 5 38 Y
R FE SR B 48 Mo B A HILAH T Mo S 26 Hi |
KA . 435 LL 4 mol/L HNOs, 2 mol/L HNOs,
1 mol/L NH,OH. 1 mol/L NaOH FI 1 mol/L Na,COs
VB A BEAT AR LB WF 5 . Bk 2 TR,
P& 1 1 mol/L Na,CO; /E Ky i ZEHI, 48 Bk i %
AR 96.56% 9 Mo Sz A& B K A . BWFFE IR,

3.7 EEMEZER Mo

WF 5K Cyphos IL 101 )3 JH T 2% B 43 85 24748
Mo i F Xt A 22 R A% R LR R, R
LEU #4442 77 T i HL 2% 2475 % Mo it 7 A 114
Je R 2 EE D e KM A St Cs,
Te. Mo %54 J& B 1, 7£ [Cyphos IL 101]=2 mmol/L,
AH EE A 1, Cyphos IL 101 7E A [R] 7K AH 497 4 pH 2%
P XA TR 4 @ BT 0 R A L B A T 3,
1E pH & 0~ 5 {5 [ N, Cyphos IL 101 X} Sr 1 Cs
B A% B4 I B Y AR A1, JE S pH=3 i}, Cyphos
IL 101 Xf Sr f1 Cs JL-F- AN 22 B, 1 %F Mo 4 2 Bt
43 B 5 1k 77.02. BT Cyphos IL 101 # Ui 72
F B A BB A SN, St Ml Cs 78 3 T A7
I8 AN FH 2 ¥, X it Cyphos IL 101 X Sr #ll
Cs JL'P-ARZ L, Cyphos IL 101 XF Te 1Y 2% B 47
ot 4%, 7E pH BAR MY 25 14 % Te Y %< B
Sy BCHLAR /N, Bl pH Th s, X Te B A8 BUZ i 44
Ko XF Zr, Ru, 1TH9F B BC LG BE pH 3 i 26 vk
N JE SR, ) X T AR B I L AE pH=0 B
WK, ZAMETT TR AL R 1, T 9 A0 R 7] B R
U, HoAh 2508 35 & A B B - 5 4 s N B A
R A HLA, (H7E pH K CpH=D I 5144 T, i
W) NOs Ve B i, AR A6 5 T 1Y 38 4 A2 U
S BRI BT HE A X HAl A AR

®3 A pHZEMHET Cyphos IL 101 3 & T E RIS B L
Table 3 The distribution of various elements with different pH by Cyphos IL 101

IKAFIUfipH Dy, D Dygo Dre Dy, Dry Dy
0 0.01643 0.02899 0.04730 0.01563 0.3230 0.2625 444.1
1 0.03852 0.01733 0.1072 0.01499 0.2873 0.02549 1.045
2 0.03227 0.009910 23.30 0.6358 0.1635 0.01407 12.37
3 0.002230 0.0004337 77.02 0.8491 0.2802 0.228 1 36.47
4 0.03972 0.01021 62.61 2.344 0.3490 0.2343 44.23
5 0.07195 0.03507 2.446 2.326 1.056 0.5216 46.85
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HRAE X (4D, th AL B> BC L 155 R [R] pH % 44
T~ Mo 5 H A S 19 53 B R AL, 45 R TR 4, 1
pH=3 i, Mo 5 Sr, Cs. Te. Zr. I B4 B R %3y
R, 5 Sr. Cs B4 B R Bt 1x10°, 78

AR NS Te 945 ZE0E35%] 90.70, 5 Zr, Ru,
1043 B8 2 8003 ) ik 51 274.9. 337.6. 2.112 (A Ik
7F pH=3 41 Cyphos IL 101 3 F T #4355 4L
A" Mo I} HE ARt iy 52 15 Hofh 2% A% 25 1 40 B

F4 FEPpHEHTERTESEMoHNSERHY
Table 4 The separation factor of impurities and Mo with different pH

7k+ﬁ%}]kﬁpH SFMO/ST SFMO/Cs SFMO/TC SFMQ/Zr SFMQ/Ru SFMQ/I
0 2.878 1.632 3.027 0.1464 0.1802 1.065%10"*
1 2.784 6.188 7.156 0.3731 4.206 0.1026
2 772.0 2352 36.64 142.5 1656 1.884
3 3.452x10° 1.776x10° 90.70 274.9 3376 2.112
4 1576 6136 26.71 179.4 267.2 1.416
5 33.99 69.73 1.051 2.316 4.689 0.05221

4 i systems using (n, v) “’Mo: a review[J]. SN Applied

AW 5 LA S T W AR Cyphos IL 101 2 25 BU
), AT % ZEH R L KA ) IR pHL K B[]
B MARR B L AEBORLEE |« AR R 2 X Mo
R AR, B 22 T Cyphos IL 101 Z£HL Mo
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