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Studies on Cr( VI ) and Cd* adsorption onto bentonite modified by a BS-12+DTAB complex

XIE Ting', LI Wen-bin%, MENG Zhao—fu'*", LU Hao—yuan', REN Shuang', YEK Sambath'

(1.College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2.College of Environmental Science
and engineering, China West Normal University, Nanchong 637009, China; 3.Key Lab of Plant Nutrition and Agro—environment in Northwest
China, Ministry of Agriculture, Yangling 712100, China )

Abstract: In order to compare the discrepancies between Cr( VI ) and Cd** adsorption on bentonite modified by a mixture of amphoteric
modifier, dodecyldimethyl betaine (BS—12), and cationic modifier, Dodecyltrimethyl ammonium Bromide (DTAB ), batch method was used to
study the influence of temperature, ionic strength, pH on discrepancies of adsorption of Cr( VI) and Cd** on different modified bentonites,
and the thermodynamic properties were studied also. The results showed that: The Langmuir model was suited for adsorption isotherms of Cr
(VI) and Cd* on different samples. The equilibrium adsorption capacity of Cr( VI ) was ordered by BS+150DT(BS-12+150% CEC DTAB)
>BS+100DT>BS+50DT>BS+25DT>BS>CK (unmodified bentonite ) and BS+150DT treatment had the maximum adsorption capacity (¢, )
205.67 mmol - kg™. On the contrary, the sequence of equilibrium adsorption capacity of Cd* was BS>CK>BS+25DT>BS+50DT>BS+100DT>
BS+150DT, and 100BS(100% CEC BS-12) had maximum Cd** adsorption 232.38 mmol-kg™. In the range of 10 °C to 40 °C, the adsorption
capacity of Cr( VI) on CK and BS modified bentonites were increased with increased temperature, while Cr( VI ) adsorption on BS-DT ben—

tonites was a spontaneous process with a decrease in enthalpy and an increase in entropy. The Cd** adsorption on different samples was a
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spontaneous process with an increase in enthalpy and an increase in entropy. With an increase of pH, the adsorption capacity of Cr( VI ) de—

creased gradually, while the adsorption capacity of Cd* increased gradually. High ionic strength was not conducive to adsorption of Cr( VI)

and Cd*. Charge type of BS-=DT complex modified bentonite was the crucial factor to difference between Cr( VI) and Cd** adsorption.

Keywords : bentonite; complex modification; adsorption; Cr( VI ); Cd**
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Table 2 Fitting parameters of Cr( VI ) and Cd* adsorption isotherms on different modified bentonites

A ihs et o
Soil samples Treatments HIEHR L r qu/ bl HIRFREL qn/ b/

Correlation coefficients r ~ mmol-kg”  Lemol™ Correlation coefficients r mmol kg’  L-mol™
Y& Single CK 0.918 0** 8.82 177.07 0.924 2%* 215.66 1 774.00
modification 50BS 0.923 4%* 21.18 162.07 0.979 0** 218.79 4 420.85
100BS 0.954 4% 54.29 120.73 0.973 6%* 232.38 5623.87
% lit & i Combined 50BS+25DT 0.983 3%* 27.26 392.85 0.952 9%* 225.30 1326.72
modification 50BS+50DT 0.935 1%* 37.34 276.12 0.948 9** 209.80 1 069.05
50BS+100DT 0.971 0** 65.25 150.42 0.965 6** 184.04 807.61

50BS+150DT 0.984 4% 83.57 94.92 0.950 5%* 161.16 780.46
100BS+25DT 0.982 0** 57.14 123.27 0.945 3%* 206.17 1326.94

100BS+50DT 0.992 0** 141.31 51.98 0.978 8** 196.08 841.39

100BS+100DT 0.988 0** 162.25 57.04 0.962 8** 194.84 506.84

100BS+150DT 0.969 27%* 205.67 61.19 0.936 1%* 171.65 538.80

2 FORTE 0.01 KV BAHC B3, 76 H HE /=8 .P=0.01 i ,r=0.765,

Note: ** indicates significance at 0.01 level (r=0.765 at P=0.01 when the degree of freedom f=38 ).
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Table 3 Thermodynamic parameters

) Cr( V) Cd*
vHE B
Tefpjz/z:l:ne Treﬁrfims b/Lmol™ R E 2 b/Lmol™ BRI
AG/kJ-mol™  AH/kJ-mol™ AS/J-mol™-K™ AG/kJ-mol™  AH/kJ-mol™ AS/J-mol™-K™

10 CK 136.87 -11.57 7.87 68.71 939.66 -16.11 12.02 99.40
50BS 98.03 -10.79 8.96 69.77 2779 -18.66 25.33 155.42

100BS 102.95 -10.90 13.69 86.91 3 428.45 -19.15 26.11 159.93

50BS+50DT 230.39 -12.80 -9.83 10.49 1 072.66 -13.99 13.76 98.08

100BS+50DT 61.88 -9.71 -7.30 8.52 812.73 -13.99 10.50 86.53

40 CK 188.6 -13.63 7.87 68.71 1533.43 -17.26 12.02 103.47
50BS 141.2 -12.88 8.96 69.77 7797.21 -21.09 25.33 164.00

100BS 179.83 -13.51 13.69 86.91 9 931.32 -21.65 26.11 168.78

50BS+50DT 154.36 -13.11 -9.83 10.49 670.39 -15.31 13.76 102.74

100BS+50DT 45.97 -9.96 -7.30 8.52 586.91 -15.00 10.50 90.09

(£ 0.001~0.1 mol - L™ Z[A] ) Y3 K, 4518 A -4 X 3 Wi

Cr( VI)FN CA> (W it e 35 T B, LR R a3l i 2
THEEALE 0.1~0.5 mol - L 22 [a] , B84 +FEXFCr( VD)
PRI B TSP AS AR A T 6 G kg 5 o4 2 32 Uil
FEE TS

N - B D AL A S AT D T, S CdP A il
W = AR SR = 0] e S 1 114 G R R A 7 o T 1
TN TR, B Cr( VD) B MR 108085 T
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200

Cr( VD)W BffH/mmol < kg™
Adsorpation amount of Cr( VI)

Cd> % Bt /mmol - kg™
Adsorpation amount of Cd

B T3 Tonic strength/mol - 1!

- 50BS+50DT
-~100BS+150DT

2~50BS % 100BS
-=50BS+150DT —100BS+50DT

B 5 BFiEE L T EEm A Co( VD) F Cd* 952N
Figure 5 Effects of ionic strength on Cr( VI ) and Cd** adsorption on

different modified bentonites
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