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Nowadays, the production of right quality of drinking water is a serious challenge not only
in the developing countries, but all over the world. The inappropriate and overuse of
pharmaceuticals is a global environmental risk, because these drugs and its metabolites can
discharge into the wastewater: During the pandemic, not only the consumption of antiviral drugs
but the antibiotic use is highly increased. The efficacy of the WWTPs in the disposal of
pharmaceuticals is limited. In several cases these metabolites present in the treated wastewater,
causing contamination of water bodies, such as drinking water bases. The UV photolysis — a
commonly used post treatment method in WWTPs —is highly efficient in term of disinfection, but
not suitable for complete mineralization of contaminants.

The low pressure mercury vapor lamp made of high purity quartz glass emits 185 nm
Vacuum-UV (VUV) light beside 254 nm UV photons. These lamps are commonly used for high-
purity water production, but several publications proved its efficacy in terms of both antibiotic
degradation and mineralization. An other VUV light source is the Xe*-Excimer lamp which used
only in research emits 172 nm quasi-monochromatic light.

In this study the effect of main inorganic ions (CI-, HCO3) present in wastewater is
investigated on the *OH formation, is measured through H>O; formation. The VUV (172 nm)
photolysis based only on radical reactions, while in the case of UV/VUV (185/254 nm) photolysis
the direct photolysis also plays an important role. Nevertheless, the inorganic ions have similar
effect on the H>O> production. Both the CI- and HCOs™ significantly decreased the formation rate
of H20, in the presence of CI~ decreased on proportion to the CI~ concentration, but in the case of
HCOs, the negative effect on the H>O> equilibrium concentration decreased with the increasing
anion concentration. The effect of inorganic ions was also investigated in the presence of organic
matter, for this, trimethoprim, a commonly used antibiotic was used. The concentration of
inorganic ions was adjusted the value measured in the biologically treated wastewater. In this case
the effect of inorganic ions was investigated separately and together. Although the CI~ and HCO3~
influence the H.O> formation similarly both in UV/VUV (185/254 nm) and VUV (172 nm)
photolysis, in the case of trimethoprim the effect of CI~ on VUV (172 nm) photolysis is more
significant, and there is no significant effect of HCOz". In the case of VUV (172 nm) photolysis
CI™ decreased both the formation and mineralization rate of trimethoprim, while in the case of
UV/VUV (185/254 nm) photolysis the CI~ has negative effect only in the mineralization.
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