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The main of this work focuses on the study of adsorption ability of pesticides
from aqueous solution comparing between HY zeolite with the different Si/Al mole
ratios as 10 (HY10), 100 (HY100) and 500 (HY500) and the improvement of the
adsorption properties of HY10 and HY100 by changing the countercation of zeolite
from H" to Na' and modifying with hexadecyltrimetylammonium (HDTMA) chloride
and sodium dodecyl sulfate (SDS). The characteristics of unmodified and modified
zeolite were investigated by several techniques such as FTIR, TG/DTG, NH3-TPD,
XRD, WD-XRF, CHN/S, BET and particle size analysis. The study of the adsorption
ability comparing between HY10, HY100 and HY500 to-adsorb atrazine, diuron,
2,4-dichlorophenoxyacetic acid (2,4-D) and paraquat ion (PQ?") reveals that Si/Al ratio
affects to the adsorption ability of HY zeolite. For the removal of PQ*", the ability of
the adsorbents lines in the order of HY 10 > H100 > HY500. In contrast, the adsorption
capacity of the adsorbents to adsorb 2,4-D, atrazine and diuron is in the order of HY'500
>HY100 > HY10. However, HY 100 can also adsorb few amounts of PQ?" and has the
highest ability in the simultaneous adsorption of various pesticides. The adsorption
value of PQ?" increases with increasing pH of the solution, but it decreases in the case

of 2,4-D. However, with increasing pH it causes a decrease in the adsorption capacity
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of HY 10 only, in the removal of atrazine and diuron. In the part of the modified zeolite
with Na', eight species of pesticides such as 2,4-D, atrazine, Linuron, PQ?', bentazon,
carbofuran, cyanazin and difenzoquat methylsulfate (DQ") were used as adsorbates. It
is obvious that in the adsorption of 2,4-D by ZY10 and ZY100 in H-form (HYZ) and
Na-form (NaYZ) exhibits the adsorption value of HYZ higher than that of NaYZ. In
the case of the modification with surfactants, the adsorption capacity of ZY10 and
ZY 100 depends on the surfactants loading level on the zeolite surface. An increase in
HDTMA concentration is able to increase the adsorption capacity of ZY10, but it
decreases the adsorption of ZY100. The modification of the zeolite with SDS was
achieved only in the case of ZY100. The increment of the adsorption capacity of SDS-
modified ZY100 for removing PQ*" or 2,4-D depends on the water content in the
zeolite. An increase in pH of the solution of 2,4-D has an effect on a decrease in the
adsorption ability of HZY 100 and SZY 100, which is in contrast to the PQ?" adsorption.
The adsorption process of these pesticides on the adsorbents is mostly fitted well with

pseudo-second order of kinetics model and Langmuir isotherm model.
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