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Fig.2 Effect of pH value on uranium removal
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Fig.3 Effect of adsorbent particle size on

uranium removal
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Fig.5 Influence of rotation speed on

uranium removal
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Fig.6 Effect of initial uranium concentration

on uranium removal
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Fig.7 Effect of absorption time on uranium removal
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Table 1 Model parameters of Langmuir equation and

Freundlich equation at room temperature

Langmuir Freundlich
wE Q. b/ K,/
1 B R R R
(mg-g™") (L-mg™) (mg-g™")

ZEi 20.83776  0.499  0.98681 9.72925 0.22559 0.900 15

FIADEHEER(R,) #E—2 701 Langmuir J5 2,
H(S) TR B R s R T E A, 0 <



2023 AE4 A2 ) BUNG: Ao beE = L B/ e R A A £ x5 AR K 9 25 BR S PR

- 131 -

R, <1, 22 W05 o fp B B0
1
Ro=170e,
A Co AR KRR B, mg/ L,
3% 1 A Hl, Langmuir J5 T2 68 B 47 Hb 4 if
CTAB/CTS-B X 75 4l & 7K 1) W B 3k 72, 358 BH 8% Bff LA

(5)

1.0F
0.5
0_

—0.5F

1g(0.-0)

Q=4.478 5 mg/g
K, =0.036 7
R?=92.241

—1.0+

=I5k

0 20 40 60 80 100 120
I [E]/min
(a) YE—ZR N )2

B.S
3.0r
2.5
"o 200
50
\é 1.5F
< 1ot
0.5r @=0.299 375 (g/(mg* min)
p=1.152 8 g/mg
B R=0.981 73
~0.5 il L L I I L 1 1
1.0 1.5 20 25 30 35 40 45 50
Int
(c) Elovichzf /72

AT IR . — A 1/n 0.1 ~0.5 Bt
255, AR 1/0 =0. 225 59, [H i, CTAB/CTS-
B x4l K b s S e
3.2 BHAhFER

16 pH A 7 W FfE AP 3 o/ L R = N 4%
PR MR 3 2 Ze &l 10 fiw o

401
35+
7 30r
o)
8
s 25f
£
£ 20l
? sl QE=4.713 mg/g
K?=0.004 8g+mg™!* min™!
R?=99.364
10+
0 20 40 60 80 100 120
I} ] /min
(b) ME— B
35
3.0F /
2.5
" 2.0F
o
<. 15
1.0
K =0.343 04(mg- g™+ min™?)
03r R=09745
0 L

0 2 4 6 8 10 12
t05/min®3

(d) JURLIN G

B 10 A[F SRR R G LS E

Fig. 10  Adsorption fitting and parameters of different kinetic models
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Fig.12 SEM analysis
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Removal and mechanism of uranium containing wastewater by cetyltrimethylammonium
bromide/ chitosan composite modified bentonite
FAN Xiaolei'***
(1. State Key Laboratory of Nuclear Resources and Environment, East China University of Technology, Nanchang 330013, China;
2. School of Water Resource and Environmental Engineering, East China University of Technology, Nanchang 330013, China;
3. Jiangxi Bureau of Geology, China University of Geosciences , Nanchang 330000, China;
4. Nuclear Industry Eastern China Construction Engineering Group Co. Lid. , Nanchang 330000, China)

Abstract; Treating low-uranium wastewater directly by natural bentonite has limited removal efficiency. The
adsorption capacity will increase significantly after modification, but the current modification technologies are more
complicated. In the paper, CTAB/CTS-B adsorption material was successfully prepared with
cetyltrimethylammonium bromide and chitosan as modified materials, and characterized by SEM, EDS, XRD, XPS
and FTIR. In this work, the adsorption performance and mechanism of CTAB/CTS-B for uranium were mainly
studied. The results showed that the maximum removal rate of CTAB/CTS-B for low-concentration uranium-
containing wastewater was more than 99% under the conditions of pH 7, dosage 3 g/L, adsorption time 2 h,
rotational speed 180 r/min and room temperature. The adsorption process conforms to the pseudo-second-order
kinetics and Elovich kinetics equation, and the adsorption behavior is complex with Langmuir equation.
Thermodynamic analysis showed that the adsorption enthalpy changed to negative, AG’ >0, adsorption entropy
change AS” >0. Analysis of adsorption mechanism showed that ion exchange, electrostatic adsorption, C-C, C-O,
amino, hydroxyl and carbonyl played an important role in the adsorption of uranium by CTAB/CTS-B, and the
removal of uranium was still good after five cycles, indicating that CTAB/CTS-B has good reusability. CTAB/CTS-
B has good adsorption capacity for low-uranium wastewater, and the synthesis technology is relatively simple, which
is more suitable for application and promotion.
Key words: bentonite; low-uranium wastewater; modification technology; cetyltrimethylammonium bromide/
chitosan composite modified bentonite ( CTAB/CTS-B) ; adsorption material; adsorption mechanism; adsorption

capacity ; adsorption cost



