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Effect of SDS on the Adsorption of Cd’* onto Amphoteric Modified Bentonites
WANG Jian-tao' , MENG Zhao-fu', YANG Ya-ti*, YANG Shu-ying’, LI Bin*, MA Lin-li', XU Shao-e'

(1. College of Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. College of Science, Northwest
A&F University, Yangling 712100, China)

Abstract: Under different modified ratios, temperatures, pH and ionic strengths, the effect of sodium dodecyl sulfonate (SDS) on the
adsorption of Cd** onto bentonites which modified with amphoteric modifier dodecyl dimethyl betaine (BS-12) was studied by batch
experiments , and the adsorption mechanism was also discussed. Results showed that the adsorption of Cd** on amphoteric bentonites
can be enhanced significantly by SDS combined modification, Cd** adsorption decreases in the order; BS + 150SDS( BS-12 + 150%
SDS) > BS +100SDS(BS-12 +100% SDS) > BS +50SDS(BS-12 +50% SDS) > BS +25SDS(BS-12 +25% SDS) > BS(BS-12) > CK
(unmodified soil). The adsorption isotherm can be described by the Langmuir equation. The change of temperature effect from positive
on CK and amphoteric bentonites to negative on BS + 150SDS bentonites is observed with an increase of SDS modified ratio. The pH
has little influence on Cd** adsorption on bentonites. The adsorption of Cd** on bentonites decreases with ionic strength rise, but the
effect of ionic strength can be reduced with an increase of SDS modified ratio also. The adsorption thermodynamic parameters
demonstrated that the adsorption of Cd** on modified bentonites was spontaneously controlled by entropy increment. When the SDS
modified ratio is lower than 100% CEC, the adsorption of Cd** on modified bentonites is a process with characteristics of both enthalpy
increment and entropy increment, while the SDS modified ratio is equal to or higher than 100% CEC, the adsorption of Cd** on
modified bentonites becomes a process of enthalpy decrement and entropy increment.

Key words : bentonite ; amphoteric modification; sodium dodecyl sulfonate (SDS) ; cadmium ion; adsorption
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BS +SDS ZBE i+ ¢, MAHN BS BiPEE £ g,
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S RN Cd* e KR g, B AT 55 1 %
B F IR R AR 2510 — 80 X —45 SR, BS Wit
TR B TR X AT R RE T, ik —2
L SDS & B A& iifie i & 58 m HoxF Cd** iyt ie 7,
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Fig. 1 Adsorption isotherms of Cd>* on modified bentonites

H*4 BS &4 o] — € 5], % BS + SDS & Bl &4 1
W R Cd> " 11 g, 2R SDS & Fe &1 Eb (5] (14 386 K Ty 14
T, BAEH SDS A& L f51] 3 6T W14 A+ IR Cd®*
BAfEHER, H 4 SDS & FLA& M L il = 100% K,
FEIL X B CA® " VAL S SR Y IR B RCR
F1 FEMERE I E L 3T cd®* WA
Langmuir #1& 5% (30°C)
Table 1  Langmuir isotherm parameters of Cd**

adsorption on modified bentonites at 30°C

T A ) ¢, /mmol-kg ™' p/Lemol !
CK 0.9845" " 85.42 60014.71
50BS 0.9908 * * 111. 15 19 386. 81
50BS +25SDS 0.9893" " 139.72 21 616.03
50BS +50SDS 0.9939 " * 149. 47 20 820. 90
50BS +100SDS 0.9822" " 273.75 3311.99
50BS +150SDS 0.9163" 297.52 3303.98
100BS 0.9923" " 121.70 13111.53
100BS +25SDS 0.9955" " 162. 27 28797.70
100BS +50SDS 0.9941" " 169. 30 51 245. 41
100BS + 100SDS 0.9975" " 300. 24 5524. 35
100BS + 150SDS 0.8893" " 377.28 2223.77

1) # # F/RME P=0.01 KFLHEEE fEAHE =8,P=0.01 i,
r=0.765
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. HHAR R, T 1 R 4 (CK) SR Wt
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TSCABS M 2 - 5 RS T B, i A L 79 A 5 TR A8 1
B 4,62 ~4. 87 %, ut i T BT Ui B A
¢ LA A A e ok A 7 5 A i T 1l 45 ) A8 -
MR Cd** AT B i W Bk A, 325205 IR T i
# + CEC (1003.32 mmol-kg™') kb ¥ + CEC
(280.90 mmol-kg ") AL, HLIH BS, SDS 5 i
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Table 2 Langmuir and thermodynamic parameters of Cd?* adsorption on modified bentonites
Langmuir #8300 & S50 IES 2
1/C Eeid b I b AG AH AS
' /mmol -kg ~! /Le+mol 7! /kJ+mol ~! /kJ+mol ! /J+(mol-K) ~!
CK 0.9877"* 97.18 24 697. 31 -24.64 13.73 130. 96
50BS 0.9901" " 124. 02 11452.38 -22.77 2.51 86.25
50BS +508DS 0.9836"" 149. 34 10 560. 34 -22.57 1.56 82.36
20 50BS +150SDS 0.8735" " 368. 87 1 820. 40 -18.29 -11.68 22.54
100BS 0.9908 " * 138. 62 8978.70 -22.17 -0.50 73.98
100BS +50SDS 0.9836" " 168. 44 17082. 75 -23.74 1.61 86.53
100BS +150SDS 0.9253"" 444.07 1815.33 -18.28 -4.67 46. 47
CK 0.9876" " 108. 96 35406. 51 -27.26 13.73 130. 96
50BS 0.9917"* 138.70 12 230. 18 -24.49 2.51 86.25
50BS +508DS 0.9973 "~ 170. 67 11 002. 49 -24.22 1.56 82.36
40 50BS +150SDS 0.9276" " 344.74 1339.98 -18.74 -11.68 22.54
100BS 0.9933" " 154.57 8 862. 36 -23.65 -0.50 73.98
100BS +50SDS 0.9947" " 187.03 17 820. 58 -25.47 1.61 86.53
100BS +150SDS 0.9397"" 433.15 1 606. 24 -19.21 -4.67 46. 47

1) # % F/RME P=0.01 KFLMEEE, EAHE =8,P=0.01 #f,r=0.765
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