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Abstract: In this work, MoS, was prepared using a high temperature molten salt electroly-
sis. In order to improve the adsorption performance of MoS, for U(V]), Mn,O; was blended
on molybdenum disulfide substrate. The laminar structure of MoS, effectively dispersed the
agglomeration of Mn,O; and introduced uranophilic oxygen group. Scanning electron micros-

copy, energy dispersive spectroscopy (SEM &. EDS), X-ray diffractometer (XRD) and Zeta
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potentiometers were used for the characterization of Mn,O; @ MoS,. The characterization
results show that the high temperature crystallization composite has a complete microstruc-
ture and stable crystal structure. By controlling the experimental conditions of variables, the
adsorption performance of Mn,O,, MoS, and Mn, O, @MoS, on U(V]) in solution was stud-
ied. The results indicate that the adsorption performance of Mn, O, (@ MoS, is better than
those of Mn, O, and MoS,, and the adsorption equilibrium time is 90 min at pH=5.5. The
adsorption kinetics follows the pseudo-2nd-order kinetic model and the adsorption isotherm
curve agrees well with the Langmuir model. The maximum single-layer adsorption capacity
of Mn, O, @MoS, is 117. 5 mg/g. Increasing of the temperature from 293. 15 K to 318.15 K
is beneficial for the adsorption progress.

Key words: molten salt electrolysis; Mn, O; (@MoS, ; compound material; adsorption; U(V])
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TR BiF 75 4 mg /g3 K O 5 0 BiF 25 A OG0 2
B, L/gsn o 550 B 55 BEAH OGO 2 8K

PL oo/ qe % peBA In g X In oo VEEIIFE1T 2R
PEHLE . 15 3] Langmuir Fil Freundlich 288 = i)
LA ML R THE 9. 1515 5] 0 W 2 &
A XSS TR 2, B9 J 3k 2 ol LLANE,
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Fig. 9

Isothermal adsorption models of U(V]) by MoS,, Mn,0; and Mn, O; @ MoS,

22 Mn, O; \MoS, .\Mn, O; @MoS, & [ff UCVI) K Langmuir 1 Freundlich W B 25 i #5014 250
Table 2 Fitting parameters of Langmuir and Freundlich isotherm adsorption models

for UCV]) on Mn,O;, MoS,, Mn, O, @MoS,

Langmuir W [ 25 Ji5 455 54

Freundlich W B 45 A5 151

W jf 7]
K. Gm/(mg + g~ 1) r Kr n r?
MoS, 0. 05 61. 81 0.959 7.20 5.17 0. 897
Mn; O3 @ MoS; 0. 46 117.5 0. 991 53.92 2.14 0. 897
Mn; O3 0. 14 108. 7 0.991 24. 25 2.76 0.914
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X Langmuir W B 45 i 155 780 () A G 28 500 2
L H LM E L, XFEH T MnO,,
MoS, \Mn, O, @MoS, W [ UCVI) & 52 g fif 5
SR, 8 A Mn, O, . MoS, il Mn,O, @
MoS, W Bt U CVI i 52 1 R B 25 5 24 108. 7.,
61.81 mg/g F1 117.5 mg/g.
2.5 BEMEIESRMRAE

TEWZ B 5 BT 2 5 mg, U CVED 3 AR AR
25 mL.p, = 50 mg/L. pH = 5.5, W& [} & [&]
180 min 4% 4 T, £ 5% & JE X Mn, O, MoS,
Mn, O; @ MoS, W ft U V) B %, 45 & T
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Fig. 10  Effect of temperature on adsorption of U(V[)
by Mn, O; . MoS, and Mn, O, (@ MoS,
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ln Kd - R RT (6)
AG = AH — TAS (7
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Fig. 11 Fitting curves of kinetic model for U(V])

adsorption by Mn,O;, MoS, and Mn, O; @ MoS,

3 Mn, 05 \MoS, #1 Mn, O; @ MoS,
W UCVD #8122 S % AHO Fil AS©
Table 3 Thermodynamic parameters AH® and
AS® for adsorption of U(V]) by Mn, O, ,
MoS; and Mn, O; @ MoS,

AH® /(K] « ASO /(] -
% i 55
mol 1) mol !« K1)
MoS; 9.015 88. 14
Mn; Oy 19. 10 73.48
Mn, O3 @ MoS, 12. 13 47.03
3 & it

(1) 3 3o v R s il s e 2 il 4% 17 Min, O, @
MoS, & 4 # %, SEM&EDS., XRD., Zeta H, i 2
FAE 45 B 2 W 9 Min, O @ MoS, 4735 3L A1k
S AL IF A WA L A AR 2 A

(2) Mn,O; @MoS, & & # Bt UV Y
W B 2o 2 SRy R WA R B A RO 2 W . HLAR
2R S T

(3) Mn,O; @MoS, &G # R UCVD #Y
It pH 2 5.5, IS [ 2 90 min, B2 40 F1 I
M#saEy 117.5 mg/g.
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F 4 MoS, . Mn,O; il Mn, O, @MoS, Wt UCVD i3 J1 2 5% AG
Table 4 Thermodynamic parameters AG for adsorption of U(V[) by MoS,, Mn,O; and Mn, O, @ MoS,
AG/(Kk] « mol™1)

% Bt

293.15 K 298.15 K 303.15 K 308.15 K 313.15 K 318.15 K

MoS; —16.71 —17.15 —17.60 —18. 04 —18. 48 —18.92

Mn; O3 —2.437 —2.804 —3.171 —3.539 —3.906 —4.274

Mn; O3 @ MoS, —1. 655 —1.890 —2.124 —2. 360 —2.595 —2.830

(4) Mn,O; @MoS, E & #EE545 T Mn, O,

I MoS, I 5 4 18 » W B 1 BE AL T Mo, » X K
RO UCVD W B FoAy — @ L
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