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ABSTRACT

The removal of typical s-triazine herbicides including atrazine, simazine, and prometryn by
granular activated carbon were studied under different temperatures (5, 10, 15, 25, and 35oC)
and different water (distilled water, tap water, and river water). The results showed that the
adsorptions of s-triazine herbicides in different. The adsorption of s-triazine is the greatest in
distilled water and that is smallest in natural water. Moreover, for the adsorption isotherm,
Freundlich model fitted the adsorption of s-triazine herbicides better than Langmuir model
and the adsorptions of prometryn is the greatest, then that of atrazine and that of simazine
is smallest.
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1. Introduction

The increase in production and use of pesticides
for agriculture has resulted in the presence of a variety
of persistent contaminants in the surface water and
groundwater in recent years [1]. Although much bene-
fit is obtained from their uses, they have some undesir-
able side effects such as toxicity, carcinogenity, and
mutagenity [2–4]. The main compounds of this family,
s-triazine, is found in many environmental compart-
ments, contaminating soil and water. The s-triazines
listed in the 76/464/EEC (black list) on pollution are
atrazine (ATZ, 2-chloro-4-ethylamino-6-isopropylami-
no-1, 3,5-triazine), simazine (SIM, 1-chloro-3,5-biseth-
ylamino-2,4,6-triazine), and prometryn (PRT, 2,4-bis
(isopropylamino)-6-methylthio-1,3,5-triazine) [5]. These
s-triazine herbicides are continuously accessing the

environment due to their persistence in soils and
hybrid sediments, caused by their low solubility in
water [6]. As the wide use of these chemicals may
pollute water resources and conventional water and
wastewater treatment such as coagulation process and
filtration process cannot effectively remove these
herbicides, more effective removal methods for elimi-
nating pesticides in water have been in urgent demand
[7]. Some researchers studied the degradation of three
typical s-triazine herbicides by ozone-based oxidation
processes [8], also coupled with hydrogen peroxide
[9], Mn(II) or UV radiation [10,11], and photocatalytic
oxidation [12,13] in recent years. However, the results
showed that complete s-triazine mineralization could
not be attained due to the stability of the s-triazine
ring.

For several decades, granular activated carbons
(GAC) have been used in water treatment because of
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