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Adsorption Characteristics of Polycyclic Aromatic Hydrocarbon Phenanthrene on Typical Soils and
Their Components
XU Duan-ping', CHEN Hong', CAO Yun-zhe?, GU Qing-bao?’, WANG Wan-hua?, LI Fa-sheng?
(1. School of Chemical and Environmental Engineering, China University of Mining & Technology, Beijing 100083, China;

2. Chinese Research Academy of Environmental Science, Beijing 100012, China)
Abstract: A Test with four kinds of typical soils in China, humic acids (HAs) and mineral components isolated from the soil sam—
ples were chosen to adsorb phenanthrene from water. The soils were krasnozem collected from Jiangxi, fluvo—aquic soil collected
from Beijing, phaeozem collected from Heilongjiang and grey desert soil collected from Xinjiang, respectively. The humic acids
and mineral were analyzed using Fourier transform infrared spectroscopy (FTIR). Under the experiment condition, all the
isotherms conform Freundlich model, which means that the adsorption may be caused by recombination action of many kinds of
adsorption points, every point has different free energy and total redundancy. The non—linearity of isotherms suggests that the ad—
sorption of phenanthrene on HAs may take place on the condensed domains. The adsorption capacities of soil samples are corre—
lated with the contents of soil organic matter (SOM); humic acids from different soils change in adsorption amount, which may be
caused by the contents of some groups that constitute the macromolecules. On the other hand, it may be caused by the overlap of
m—electrons in the aromatic structure of HAs and the planar aromatic rings of PAH molecules. The adsorption amount of phenan—
threne on mineral components from krasnozem is the largest and that from phaeozem is smaller while that from grey desert soil is
the smallest. From FTIR spectra, the result can be reached that mineral components from krasnozem are mainly kaolinites while
those from fluvo—aquic soil, phaeozem and grey desert soil are mainly montmorillonites, which means that the adsorption capacity
of kaolinites is larger than that of montmorillonites.
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Table 1 Physical and chemical characteristics of the soils

R oH AN FH %‘%T%&f% TR A
1% /cmol * kg’ >20 um 2~20 Um <2 um
PANITEAR: 4.83 0.85 4.74 45 36 21
Jent -+ 7.58 0.54 9.09 54 38 8
IR A 6.20 1.81 24.66 52 35 13
BrER AR 7.66 0.63 8.84 55 39 6
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Figure 1 Fluorescence spectra of phenanthrene and humic acids
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Figure 2 FTIR spectra of HAs and soil mineral components
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Table 2 Freundlich constants and correlation coefficients

2

% Bt 771 K n r
PANIITEAR: 0.504 2 1.0146 0.990 8
Jexnti + 0.170 7 1.078 1 0.990 9

BT E A+ 0.408 5 0.863 1 0.984 8
B ARt 0.199 7 1.0872 0.998 7
ZUR IR 6.328 6 1.069 6 0.993 5
) - R 8.249 6 1.1514 0.9913
24 AR 3.001 4 0.9516 0.986 8
IR HIBR 12.880 1.088 5 0.993 6
EAR: 27 Vo 0.720 1.2999 0.996 1
W 0.1917 0.963 7 0.980 1
LRV 0.2599 0.841 8 0.9927
YL R/ I 0.196 1 1.1439 0.993 0
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Figure 3 Adsorption isotherms of phenanthrene on soils
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Figure 4 Adsorption isotherms of phenanthrene on HAs
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Figure 5 Adsorption isotherms of phenanthrene on
soil mineral components
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Figure 6 Relation between adsorption amounts

with contents of SOM
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