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DTAB organic modified bentonite
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Fig.2 FTIR spectra of natural bentonite and

DTAB organic modified bentonite
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Table 1 Comparison of adsorption properties of bentonite before and after organic modification
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Fig.4 Effect of initial pH on adsorption of
U(VI) by DTAB modified bentonite
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Fig.7 Effect of adsorption time on U( VI)
adsorption by DTAB modified bentonite

3.6 U(VI)#RKEXT DTAB HHL R E L /Y

A1

[# 7 1 A5 - 2 pH {E 4. 0 .DTAB Lk
PEIZIE + & 0. 1 g(2 g/L) (WFF I 1] 240 min, =%
SEIRE K Rl 46 T B2 XS DTAB A LIS B2 1 1 /Y
BRI R, 1K 8 F i, B K ) iR
W BE BT i, DTAB A HLESCPE I % 4l iy 25 B 32
SRR T A BT Rl A vk
H10 mg/L iy 25 B 2y 99.70% , 9] 4 W B N
100 mg/L B} 2 BR #2 65. 6% , 5l 4] 46 v &
10 mg/L.20 mg/L .40 mg/L W4l 08 L B R & T
75% o 1 1A DTAB A5 HLEICHE I £ 0 TR vk
JERE UV %R A B 0 2 BRRCR , Tl ik
JIE 328 R 7 SR BRI 2 %oty B U R AT D i, T A



2022 4 10 555 ) E2MA: - heiE =R IE T B UCVD) BRI B prse - 133 -

Jee PG R B A B, B A0SR 90 B AL ) 22
X ik 9 DR EA T A

R
o wh
UV (g )

|
[ye]
wn

|
[\e]
(=)

—
W

EPRRE
- I i

UV EE /%
(R e e |$| L e e
)

|
9]

1 1 1 i

1
20 40 60 80 100
CO/(mg ‘LY

8 U(VD)WIRHEXS DTAB A AL +
%) 5 W]
Fig.8 Effect of initial concentration of U( VI)

on DTAB organic modified bentonite

3.7 EEFIRAMERE

(8] 7 30 450 - pH (B 4. 0 . DTAB G AL M
TN 0.1 (2 /L) VER BT[] 240 min 5
WILG A EE 10 mg/L, SR ] HCL Xf DTAB 2et: iz i 1
PEATRRT , B SR PR A TR, i P 9 ml LI 22
it 5 RIGFREBRZR T [ 30% |, Ji Sk 580 75 s Xt
DTAB G E P 5T, LA AR AR o B2 5 il Ik

IR RS b B BAT B PR PR PR E

100~
80
60+

401

UCVD) ZBRE1%

20+

1 2

3 4 5
TR
B9 s

Fig.9 Cycle tests results

W RS T UL 5
4.1 FHAFMEHR

[#] 5 1 25 7 - pH {H 4. 0 \DTAB A LM
THED 0.1 g(2 g/L) (S B OK P Al o e
10 mg/ L FEA [ B[] N AF5E DTAB A3 HLEA R
%t UCVL) (R 3l 122 RO (3) 5 (4)
TR RSO 2, 3 1A 40 G B Rl 2 DL
K10, M2 T 10 A LIF i, DTAB A LM
T AR TR T UCVD) (IR, AR S5 S A4
WE Gl 112705 R, 2 WA 27 W B 7 B A IR o o 7

&2 DTAB A HLSIERZE A8 2 5 TR U VD) B3h 1A RS 24

Table 2 Kinetic model fitting parameters of U('VI) adsorption by DTAB modified bentonite at room temperature
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Fig.10 Fitting of quasi-first-order kinetic model
and quasi-second-order kinetic model for adsorption

of U(VI) by DTAB organic modified bentonite
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Table 3 Isothermal adsorption model parameters of U( VI) on DTAB modified bentonite at room temperature
- Langmuir 555t ¢ BSR4 Freundlich 2 Y5 1% b6 750
. Quin/ (mgeg™") b/(Lemg™") R? 1/n K, R?
i 34.449 0. 023 0.997 0. 490 5.997 0.920
35 - R BE o
S0 2) A PLek PR e - AE pH {H 4.0, &0 1 ¢
2 (2 ¢/L) R 333. 15 K A ER L 10 mg/ L IR}
o 2T W] 240 min Z6 4K ZBRACR e i, LR AR AT
\5 15+ —— Langmuirf$i 7l 999
& il - - - Freundlich## 0o
S 3) b % W, DTAB A ML PERZ I £ 108
e TE A i 1 — 2 s
voE W Bl A 4) SRR )BT % B, DTAB A7 ML P 1
‘ e S A e = ) O B DL L
11 ST DTAB A HLECHEIR I £ % - " et o
A i Wl RS HRY B4 45 Langmuir A58, 0145 f5 KM Y
- 2 34. 45 mg/g, Freundlich % J 08 FH52 789 () 40145
Fig. 11 Isothermal adsorption model of DTAB B% me/go Freundlich 545 AL 19401 5

modified bentonite at room temperature
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Abstract: Bentonite is oftern used for adsorption and solidification of radionuclide uranium, but the silica structure
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of natural bentonite has a strong hydrophilicity, leading to a poor adsorption effect on pollutants. In this paper,
DTAB organic modified bentonite was prepared by co-precipitation method with DTAB as a modifier and bentonite
as raw material. And the effects of pH value,dosage of modified bentonite, temperature ,adsorption time and initial
concentration of U( VI) solution on the adsorption of U( VI) contained in wastewater by DTAB organic modified
bentonite were investigated. It is concluded that the adsorption effect of modified bentonite is greatly improved with
a wider pore and spacing as well as a large number of hydrophobic functional groups. The experimental results show
that the best adsorption effect is achieved at pH 4.0, the modified bentonite dosage of 0.1 g (2 g/L), the
temperature of 333. 15 K, the initial concentration of U( VI)-containing wastewateras 10 mg/L and the adsorption
time of 240 min, and the U( VI) removal rate could reach 99.57% under such condition. The kinetics-equation
fitting shows that the adsorption model of the material is in accordance with the quasi-secondary kinetic model,
indicating that the adsorption is dominated by chemisorption. The isothermal adsorption model fitting shows that the
adsorption model is more consistent with the Langmuir isothermal adsorption model, and the fitted maximum
adsorption amount is 34. 45 mg/g.

Key words: DTAB; bentonite; organic modified bentonite ; low-concentration U( VI) -bearing wastewater; physical
adsorption; chemical adsorption; U(VI) removal; cyclic utilization

~IDNIPNIPIPIP DTN IDNIDNIDNIDN TP LTD TP IDNIDNIDNTDTDTD DI NIPNIDNIDNIDTPL TP~ IDNIDNTDTI~T TP

PERT SETRUSELFRRRZRAR EE QR BHERE B ith bz F

9 H 28 H, B 41 SEEORBFFE e -5 AU At B LR 5 SR e 1 P AL ) SR AR A s AR b R 5 S0 3
= (LUN fARER G 5282 ) fEAL At i e XU R Bl S8 AR A1 SR EE SROPTRHE A RE L S AR R O T, LR R R
I K MR RE S Hh B DR R A7 S P ) L Yl SRR At T 28 A 8 v b SRR A L 25 D7 TR A AT R

Hh [ TAREBE et A AUEE TR E MR S B s R B 5 T SRR TE Be e I 5T 53 ML [+ Dy B
EE RG]

FEAEAGU R RSB A IORAS (RAEFESFRE R, 756 [ SRR IR R, XU 25803 K A% 45
DU AENA B T5 T o WHE & 3T A S DT RS 1R 6 .

[ R H SRR SRR IS N R A R BN, — BRI R A S 4" i
RBHMERIUT R TG, AR AHE Sl el s P 7™ B0 e ST A AR P, DA [ 3 o 7 b e Ve I 35 £ 44
TEEEM A BT TESARTE R A A7 R A 7F , LR — I A - 6 |, s ae IRt
Tl A AR H BT G Dk

R, A S LA A A TR AR DB E SR SR A, O P2 1 r i 32 I SRR
TEVE S W™ H AR M BEFERUE T 57 T, Adi A s b T8 A AL A7 RE VR, fi ey REAFESS (R i™ 2., T R AR A7 A G
it A1 Al B P SRR 2 R8BI T TR . EME RN, RN S A pORE S 7 it T 2 e
UL A AE L T 2545 f D P U 478 1B ARG B AP AR T, U AE A E FE T ST, 4 ] RE ISR S e 4

P IE — Dy SL LB RIARAS SRS S R BT, o T RIR A7 s R RHE SE PR T AF A E—E AN
AT DAL RE , A SR AA 7 M T Wk ) B PR — , S ] 24 R A 587 b ke FE Y S B ™ R Jre 7
Az —

HR ] LA AU R B TR A i B B R AR A SR B TR R BOR BT . B 2020 4R LI, ZUTT AR
AR IR T —EBCR . RO SRR A SR 2, S HE— 2D R T B A A il 5 B A 3T ™ B o
F— BRI e — I OR—7= L5 AL (A& B A 0 P B LA B 0 S, D HE B0 3 [ A Sk it R i vl 1A 2R
JO7 PR AT A BE R A J pT ik 2 Ay

(BRI A G awR)



