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Fig. 1 Isotherms of phenanthrene on natural loess
soil with different temperatures
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Fig. 2 Isotherms of naphthalene on natural loess
soil with different temperatures
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Fig. 3 Isotherms of phenanthrene on HDTMA-modofied loess soil Fig. 4 Isotherms of naphthalene on HDTMA-modofied loess soil
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Abstract: Thispgper aims to introduce the author’s research
on the rption iothems and wrption themodynamics on
the natural and HDTM A brom ide modified loess 2ils A s is
known, loess il topographically covers the vast land in
China’'s northw est, where oil fields are widely exploited in
the recent two decades A s a result, the il has been
severely oontaninated and water resources have been
seriously goiled due to gillage of crudeoil and leakage from
storage tanks and pipelines L oess filswith a low organic
carbon has, <cientifically eaking, little ab9rbing
capabilities for organic contan inants in the northw est China
il environrment, and therefore they have very limited
function to diminish the potential contamination resulted by
organic pollutant leaching through the unsaturated zone to
the groundw ater level On the other hand, as a class of
petroleum ocompounds, attributed to the CERLA Priority
List of Hazardous Substances, polycyclic aromatic
hydrocarbons (PAHs) present a group of compoundsw ith
two or more fused aromatic rings that are mutagenic,
carcinogenic and teratogenic In this paper, we have chosen
phenanthrene and naphthalene as the indicators of PAH s to
study the orption isothem s and orption themodynam icson
the natural and HDTM A brom ide modified loess ils Since
it is found that fused ring polycyclic aromatic hydrocarbons,
ngphthalene and phenanthrene, including their substituted
derivatives, exist in the crude oil and refined oil products,
they usually serve as the typical model substrates for studies
on fate, trangort and metabolisn of carcinogenic PAHs
Careful studies of Linear, Freundlich and L angmuir
eguations on accuratity, indicate that Freundlich was the
most appropriate type for the wo compounds The absorbed
anount of phenanthrene and naphthalene in the cationic
surfactant-modified loess 2ils proves higher than those on
the natural loess wils, and the amount of PAHs removed
from solution is significantly dependent on the concentration
of HDTM A in the loess il In addition, since absrption is
the exothemic process, whose orption themodynanics is
- 9.939kJ: mol 'and - 7.333 kJ- mol !, regpectively,
the free energy changes of phenanthrene and naphthalene
ormption on natural loess wilsworksout at about - 9. 939 kJ
- mol 'and - 7.333kJ: mol ' regectively,  the Drption
would take place on the loess ils due to the decrease of the
free energy. Thus, the above research can be taken as a
ocontribution to founding a theoretical basis of studying
contam ination control and ramediation
Key words envirormental chemistry; phenanthrene
nagphthalene loess ils wrption
iothems wrption themodynanics
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