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Adsorption of Aromatic Compounds on Sediments Collected from the Yellow River

HE Jiang, LI Gui-hai, GUAN Wei, MI Na, TIAN Hui-juan, XUE Hong-xi, LU Chang-wei, GAO Xing-dong

(Department of Ecology and Environmental Science, Inner Mongolia University, Huhhot 010021, China)

Abstract: The contents of organic pollutants in the Yellow River, which may have ecological risks and do harm to human health
further through food chains, are increasing gradually. Therefore, more attention given to organic pollutant is of essence. Having taken
the sediments from the clear reach in Baotou Section of the Yellow River as the adsorbent, and the solutions containing phenol, aniline
and chlorobenzene as the adsorbates, we did a test to show adsorption and affecting factors on aromatic compounds. According to the
results obtained from the experiments, the adsorption isotherms of each adsorbate were nonlinear, and concentration and types of
adsorbent influenced their characterization of adsorption, respectively. Elevating adsorbent concentration, the adsorption capacity
decreased and the net amount of adsorption generally increased and compared with the surface sediment, the adsorption capacity on
the suspended particulates is clearly higher at the same condition. In addition, the adsorbability of each adsorbate was influenced by
pH, ionic strength, temperature and organic contents in sediments and so on. The adsorption of phenol and aniline was influenced
apparently by pH ranging from 2 to 12, while was not for the adsorption of chlorobenzene. High ionic strength was not propitious to the
adsorption of phenol and chlorobenzene, neither was aniline; while increased organic content was not propitious to the adsorption of
phenol but just reverse for both aniline and chlorobenzene; and elevated temperature make against all three adsorption on the surface
sediment indicating the adsorption is exothermic process.
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Table 1 The net adsorbance of different silt concentrations on phenol, aniline and chlorobenzene

5¢- L7 20g - L7 40¢g- L'
Co Q x 107?/mmol Q x 107?/mmol Q x 107?/mmol

K R A K R A R R A
0.02 0. 380 0.910 0.540 0. 680 1.34 1.15 0. 730 1.36 1.17
0. 04 0. 490 1.89 0.810 1.55 3.28 3.26 1.59 3.30 2.72
0.10 0.910 6.21 1.57 3.24 4.96 5.82 3.52 5.48 6.28
0.20 1.80 10. 1 2.70 5.50 11.3 7.40 6.10 11.9 7.94
0. 40 2.90 14.6 4.20 6. 80 23.4 8.30 7.90 24.3 9.32
0. 80 4.30 18.0 5.80 7. 10 42.5 11.6 8.91 44.2 15.9
1.20 19.0 7.00 50. 6 15.0 56.9 18.0
1. 60 4.40 21.0 9.00 11.0 59.4 18.0 12.1 73.8 21.0

TR Q = Csx W, WM BT oL, Co D W B W) R VR E  mmol - L7



314 il LA U XI5 R A ML I IR B A 5

2005 4F 4 H

Cs*10E—-3/mmol - g

0 1 1 1 1
0 0.4 0.8 1.2 1.6

Ceq/mmol *+ L™

Cs*10E-3/mmol - g

0 0.5 1.0 1.5
Ceq/mmol *+ L™

Cs*10E-3/mmol - g™

0 0.4 0.8 1.2 1.6
Ceq/mmol *+ L™
——5¢- L 8- 20g - L' —&40g - L
B 1 REMRENEER KR SERMEREZNZMN

Figure 1 The effects of sediment concentrations on adsorption

isotherm of phenol, aniline and chlorobenzene
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Figure 2 The effects of adsorbent sort on adsorption isotherm of

0 0.2

phenol aniline and chlorobenzene
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Figure 3 The effect of pH on adsorption
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Table 2 The characters of adsorption isotherm of phenol, aniline and chlorobenzene
0 W W o 7] e J3E HL I Langmuir J7 & Freundlich J5 72

/e L7 Cs =KCe r? Cs =QobCe/ (1 +bCe) r? Cs = KCe" r’
ENL I 5 Cs =7.314Ce 0.536 5 y =20.535x +182. 64 0.912 6 Y =0.6103X-2.0529 0.969
20 Cs =4.308Ce 0.3956 y=35.012x +135.93 0.980 8 Y =0.540 6X -2.269 1 0.911 9
40 Cs =2.454Ce 0.377 1 y =63. 876x +228. 58 0.989 9 Y =0.558 6X-2.503 9 0.921 4
I 20 Cs =6.358Ce 0.516 3 y =16.276x +175. 81 0.996 0 Y =0.521 8X -2.125 4 0.974 4
ENi3 I 5 Cs =37.82Ce 0.3912 y=5.707 4x +1.63 0.971 6 Y =0.597 2X -1.313 0.867 7
20 Cs =34. 68Ce 0.849 8 y=6.923 Ix +71.588 0.797 6 Y =0.711 9X - 1. 475 0.948 4
40 Cs =23.11Ce 0.946 1 y =13.424x + 118. 34 0.805 0 Y =0.751 6X-1.6829 0.960 7
I 20 Cs =38. 12Ce 0.766 0 y =6.062 4x +16. 218 0.8379 Y =0.667 3X - 1. 385 0.9212
SR 1 5 Cs =13.08Ce 0.860 8 y =13.006x +97. 159 0.962 5 Y =0.6103X-1.847 4 0.996 0
20 Cs =7. 164Ce 0. 600 4 y=3.303 2x + 184. 70 0.869 6 Y=0.303 1X-2.1522 0.969 1
40 Cs =3.296Ce 0.909 4 y =23.592x + 180. 24 0.937 3 Y =0.4812X-2.3192 0.923 0
| 20 Cs =15. 68Ce 0.712 7 y =2.945 2x +79. 545 0.939 7 Y =0.368 8X-1.8239 0.960 2
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Figure 4 Effects of ions intensity on adsorption of phenol,

aniline and chlorobenzene
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