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Comparison of Phenol Adsorption on Bentonite and Kaolinite Co—modified by BS-12 and Tween—80

CUI Xiao—bo', MENG Zhao—fu*, YANG Ya-li', LI Wen-hin?, DI Xin', WU Qiong’

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

Abstract ; Clay minerals modified by different types of surfactants have showed enhanced capability of remediating soil or water polluted by
heavy metals and organic substances. An experiment was designed to compare the adsorption of phenol on bentonite and kaolinite co—modi—
fied by dodecyl dimethyl betaine (BS—12)+ Tween80(Tw80, T) at different ratios of modifiers, ionic strength, temperature and pH using
batch experiments. The adsorption mechanisms were explored by adsorption isotherms, temperature effects and thermodynamics. Results
showed that CEC was the main factor influencing adsorption of phenol on co—modified clays. At the same ratio of the modifiers, bentonite
with high CEC adsorbed more phenol than kaolinite with low CEC. The adsorption of phenol on modified bentonite and kaolinite showed con—
sistent trends under different factors. The adsorption capacity of bentonite and kaolinite co—modified by BS=12+Tw80 was obviously higher
than unmodified clays. It was found that the adsorption capacity of bentonite and kaolinite modified by SOBS+T increased with increasing
Tw80 ratios, while that by 100BS+T decreased with increasing Tw80 ratios. The adsorption of phenol decreased with increasing temperature
and pH, but increased with increasing ionic strength. Henry model very well described the adsorption of phenol. The adsorption of phenol on
bentonite modified by BS+T was characteristized by enthalpy decreases and entropy increases, showing different forms of adsorption process,
whereas the adsorption of phenol by kaolinite modified by BS+T was a hydrophobic adsorption process drived by enthalpy decreases.
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Table 1 Organic carbon content, specific surface area and

interlayer spacing of modified bentonite and modified kaolinite

e = R
er.i AL Orgq;l(r)l(i:(: Ttai)on In}ilr?aﬁfer Spettif?i [z]uiéce
Soil Treatment content/%  spacing/nm  area/m’-g’
W CK 0.40 1.43 50.61
Bentonite 50BS 13.17 1.52 11.87
50BS+0.1T 12.19 1.67 15.70
50BS+0.25T 16.19 1.78 —
50BS+0.35T 22.15 1.79 2.08
50BS+0.5T 30.17 1.79 0.20
100BS 18.52 1.75 6.25
100BS+0.1T 20.67 1.85 9.10
100BS+0.25T 23.37 1.77 —
100BS+0.35T 25.91 1.79 0.35
100BS+0.5T 29.09 1.77 0.10
b CK 0.12 0.97 11.32
Kaolinite  50BS 0.64 0.99 10.88
50BS+0.25T — 1.00 —
50BS+0.5T — 0.99 7.08
S50BS+1T 2.28 0.99 4.16
50BS+1.5T 5.37 0.97 1.87
100BS 1.11 0.99 10.52
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100BS+1.5T 3.87 0.99 3.06
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Figure 1 Adsorption isotherms of phenol on modified bentonite
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Table 2 Henry and apparent thermodynamic parameters of phenol adsorption

A+#F Soil IR Temperature/°C  ZbFR Treatment r K K, AG/k] - mol™ AH/kJ+mol™  AS/J+mol™-K™!
T+ 20 CK 0.992 3 3.98 -3.48 -15.7 -42.09
Bentonite 50BS 0.999 7: 23.02 5.78 -7.9 -7.59 0.17
100BS 0.997 5% 29.25 7.35 -85 -5.85 8.1
50BS+0.5T 0.995 47 64.26 16.15 -10.49 —4.42 19.52
100BS+0.5T 0.999 1% 47.12 11.84 -9.71 -2.57 23.26
30 CK 0.986 6% 3.22 -2.94
50BS 0.998 6 20.77 6.45 -7.64
100BS 0.999 7+ 27.02 8.39 -83
50BS+0.1T 0.996 3% 26.13 8.11
50BS+0.25T 0.997 6+ 25.43 7.9
50BS+0.35T 0.999 7+ 29.9 9.29
50BS+0.5T 0.998 9 60.53 18.8 -10.34
100BS+0.1T 0.992 0% 67 20.81
100BS+0.25T  0.992 9% 57.24 17.78
100BS+0.35T  0.999 3% 4877 15.15
100BS+0.5T 0.999 7+ 4551 14.13 -9.62
=i - 20 CK 0.990 47 1.18 -0.41 -32.26 -108.7
Kaolinite 50BS 0.989 47 3.22 2.73 -2.94 -85.51 -281.8
100BS 0.991 2% 5.98 5.07 -45 -85.34 -275.88
50BS+0.25T 0.992 1% 4.5 3.81 -3.79 -78.48 -254.92
100BS+0.25T  0.990 3% 7.83 6.64 -5.18 -68.85 -217.29
30 CK 0.990 9% 0.76 0.69
50BS 0.995 4 1.01 133 -0.03
100BS 0.998 6 1.88 2.47 -1.59
50BS+0.25T 0.980 5% 1.56 2.05 -1.11
50BS+0.5T 0.994 g 1.03 1.35
50BS+1T 0.980 6+ 1.18 1.56
50BS+1.5T 0.982 9 4.22 5.55
100BS+0.25T  0.994 9% 3.08 4.05 -2.83
100BS+0.5T 0.987 1% 2.79 3.68
100BS+1T 0.992 1% 242 3.22
100BS+1.5T 0.994 O 245 3.19

T4 FORTE P=0.01 KVASC R 5 2 A thJE /=8, K- P=0.01 11}, r=0.765 .
Note: ** represents significant correlation at P=0.01 level. Critical r=0.765 at DOF=8 and P=0.01.
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Figure 3 Effect of temperature on phenol adsorption on modified

bentonite and kaolinite
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Figure 4 Effect of lonic strength on phenol adsorption on modified

bentonite and kaolinite
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