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Understanding the sorption of pharmaceuticals on the different charges. of
pure aquifer surfaces is essential to evaluate their fate and transport in native
eroun_dwater_ system. _The sorption of three pharmaceuticals, Acetaminophen,

alidixic acid ‘and 17-alpha-ethynylestradiol (EE2), has been investigated In the
|aboratory using batch experiments. Alumina, silica, and the hydrophobic medium
porapak ‘are used as pure sorbent materials. The _Prellmlnary tests showed that
acetaminophen, which has the highest water solubili % 14,000 m_g/L at. 27°C), has
shown no-significant adsorption onto any surfaces. Nalidixic acid, which has, one
carboxylic functional group in its.molecule and can be ionized to form an anionic
molecule, showed strong adsorption. on the positively charge alumina. 17-alpha-
ethynylestradiol, the mos hﬁdrophoblc molecule, stronglly sorbed onto_ porapak, For
kinetic studies, the results. showed that the. sorption equifibrium of nalidixic acid on
all medium is achieved within 3 hours while 7_-a|Pha—ethynylestradlol_takes 3 days
to achieve the equilibrium on Rlorap_ak_. A linear isotherm was used to fit all sorption
data. Sorption coefficient of Nalidixic acid with alumina silica and porapak were
414, 0,013, and 0,03 Lig, resgectlvely. For 17-alpha-ethynylestradiol with porapak,
the sorption coefficient as (.66 L/g. Nalidixic_acid adSorption onto alumina was
also studied for the pH range. between 4 and 11 This study shows that at pH about 6
the_highest sorption of nalidixic acid with alumina was observed. Since the pKa of
nalidixic acid is about pFl 6.3, the carboxylic ElrouR was ionized to form negatively
char(\;_ed naljdixic acid” molecules. At this pH, the amaunt of nalidixic “acid in
negatively charged form and the amount of surface charge is the highest than at other
% values; the Sorption of nalidixic acid onto alumina is thus its highest. Below pH

3, there are onl?{ a few nalidixic acid molecules ionized, and the sorption decreases.
Above pH 6.3, the amount of positively charged surface decreases as we apFroach
the PZC of the aluming, and the sorption decfeases. At pH about 9, the sorption of
nalidixic acid on alumina decreases as the alumina becomes neutral. This result thus
implies that the sorption of Nalidixic acid onto alumina was a function of pH and
charge of sorbent surface. The octanol-water partition coefficient (Kow of nalidixic
acla'1s reported in this paper of about 0.8.
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