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Fig.1 SEM images of natural bentonite and
DTAB organic modified bentonite
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Fig.2 FTIR spectra of natural bentonite and
DTAB organic modified bentonite
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Fig.3 XRD analysis of natural bentonite and
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Table 1 Comparison of adsorption properties of bentonite before and after organic modification

AR WS WA (g L") AR T/ (mg-L=") WRFMHEHAR B/ (mg-17")  SERE/% M HHE/ (mg-g™")
KR + 2 10 7. 885 21.15 1.17
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Fig.4 Effect of initial pH on adsorption of
U(VI) by DTAB modified bentonite
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Fig.5 Effect of DTAB organic modified

bentonite dosage on adsorption of U( VI)
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Fig.6 Effect of temperature 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
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Fig.8 Effect of initial concentration of U( VI)
on DTAB organic modified bentonite
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Fig.9 Cycle tests results
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HHE R 0.1 g(2 o/L) VE I R K 8l 1 Uk
10 mg/ L, ZEA [ W st [ N 8F5¢ DTAB A LM
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Table 2 Kinetic model fitting parameters of U('VI) adsorption by DTAB modified bentonite at room temperature

MR I

W hi i

TR - — . T
q./(mg-g™") K;/(L-min~") R q./(mg-g™") K,/ (g-mg™" »min~") R
il 4.746 0.019 0. 969 5. 465 0.004 0.998
T n-a-* " HESHER, X W T AR ST DTAB A #L
A < - O - 1 2 B S5 AR o 30 8 T SR 4 1
A
EX s R HE—2ah 1%
& —] £8 K
s | Ry I g, =q.(1-e™™") (3)
3 2_;7 HEZ s 1%
t 1 1
1r —= +— (4)
I I I I I I I | q, quz q.
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t/min
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WE— 8l ) F RO FE — 0 3h ) 2 &
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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RS MY, X R W] U(VI) 72 DTAB ALk
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MRz o o
Freundlich 25 @M MR 1/ =0. 490, 7 0 ~

1 Z 18] SR A E 5 64T

Langmuir B8, 0 =6Q,  C./(1+C.) (5)

Freundlich 5%, @, =K.C{ ™" (6)
K. Q, F P A I B 5, mg/ g5 Q4 BRL 2 R KR
B, mg/ g5 C, O W B 1455 IR %) Jo7 ¥R B, mg/ L5 b
5 n A REAT SR KA R RE ) L

R3 FIEF DTAB A HLECHERZNE W U (V) 25 1R FHSER S50

Table 3 Isothermal adsorption model parameters of U( VI) on DTAB modified bentonite at room temperature
Langmuir 55 W% fh A5 750 Freundlich 25 i W 455 %Y
et
Qn/ (mgeg™") b/(Lemg™") R 1/n K, R
il 34. 449 0.023 0. 997 0.490 5.997 0.920
35 - FPERE
30+ 2) A ML £ pH H 4.0 JH&EO0. 1 ¢
st (2 g/L) JJE 333. 15 K PTG 10 mg/L WL
207 IFT] 240 min Z6 00N ZBRACR e f, L BRAR AT
E 15k —— Langmuirf& &Y
B ol -- -Frefndhchﬁzﬂ 9% o
3) fif bl 2 W], DTAB A AL E I L Y A2
5 [ » >
S SEPERE TR 3R
03 B ey e 4) Tl BRI 5 20 BT & BL, DTAB A1 HL ik 1 1
. e . . 8 AT A = g Sy D i LA B o 32, 4
Bl 11 % F DTAB A ML + 45 S el A
A T AR T BEOINAT & Langmuir A28 405 5 KM Fff

Fig. 11

modified bentonite at room temperature

Isothermal adsorption model of DTAB

3 gEip

AR+ ek = H IR AL A% ( DTAB) X i
T LA TA L, AT T RAEX LA #T , SR 5 i
TR 56 % 8% pH i . DTAB A ALkt 3 +
TR W RS [ S5 S o v R R e
B P EOR BB ES

1)SEM Z5 5L 87, i + 28 DTAB 0t J5 fLiE
PR BER T R MR, A A T WA BT UV
LBRAFNR A5 14 =, FTIR 458 W7, DTAB
ORI 380 T K R sK B RE A, i T IR
SR, XRD 4rHr 2553500, DTAB #E A 1+ 2 1]
TRz L2 R R K 3 A TR X U (VI A

T4 34. 45 mg/g, Freundlich %5 i W FFHA55 50 g 4005

WAL MU DTAB A HLCHERZIE %5 U (VI Bk

BREAS 2 B — 1 B 2 I BT T R — AN S e A
E=3CN
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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
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