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Acidic pharmaceutical removal in drinking water treatment process
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In recent years, the contamination of PPCPs (Pharmaceutical and personal care
products) in drinking water has become an important issue internationally. Many



researchers have used different water treatment processes to remove residual drugs in
drinking water. This research evaluated the outcomes of using coagulations,
chlorination disinfection and pre-chlorination in the drinking water treatment on
removing the four commonly used NSAIDs drugs (Ibuprofen, Diclofenac, Naproxen
and Ketoprofen) in water. Also, this study discussed the relationship of turbidity and
the effectiveness of adding Ca2+ in raw water on removing the four NSAIDs. The
residual concentrations of drugs in this research were measured by HPLC and the
chlorination disinfection by-products were observed with NMR.

The results show that under the acidic condition, coagulations helped removing the
four NSAIDs drugs better than the basic condition, and the performance of FeCI3 was
slightly better than the AICI3. Chlorination disinfection only can remove Diclofenac
and Naproxen but no use for Ibuprofen and Ketoprofen; and the performance of drug
removal improved as the chlorination dosage increased and with pH decreased.
Pre-chlorination was more effective in removing Diclofenac than the other two
methods, and it has about the same performance on eliminating Naproxen as
chlorination disinfection; therefore Naproxen is mainly affected by chlorination
disinfection and Diclofenac is mainly affected by both coagulation and chlorination.
In the experiment of eliminating ketoprofen and Ibuprofen, pre-chlorination had better
outcomes than only use coagulations or chlorination disinfection when the pH value
was between 6 to 7. Therefore, Fe(OH)3 may be the catalytic agent of acidic medicine
being oxidation by free chlorine. Also, after conducting Jar test with mixing
coagulations in muddy water, it was found that under the condition that turbidity must
be effectively removed; FeCl3 has no use for eliminating the acidic drugs in water
even if Ca2+ was added. Therefore, it is strongly recommend that hospitals or
pharmaceutical factory should design a treatment process before discharging waste
water to prevent the situation where the targeted medicine can not be removed.

After analyzing the by-product of chlorination disinfection with HPLC and NMR, the
results show that disinfected by-products were produced in the process of chlorination
disinfection of Diclofenac and Naproxen, and the by-products chemical structure will
become more complex if the response time is longer. Chlorine may attack Naproxen
chemical structure at the site around aromatic functional groups, and Diclofenac may
be attacked at the NH functional group between the two aromatic functional groups.
Whether the disinfected by-products are harmful to human health and environment
can be a very important research direction in the future studies.



