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Several environmental and public health problems are caused by toxic 
pharmaceuticals with biological activity released  into the environment. 

Antibiotics deserve increased attention; their appearance in the 

environment leads to the emergence of antibiotic-resistant bacterial 
strains and cause sever environmental and public health problems.

The use of low-pressure mercury vapor lamps (LPMV), emitting 254 nm 
UV and 185 nm VUV light, makes it possible to remove  pollutants from 

the water, in particular by combining photolysis with the persulfate 

(S2O8
2–) method.

Trimethoprim:
Ø Antibiotic

Ø Frequently used with sulfonamides

Ø Hardly biodegradable
Ø Presented  in wastewater

Ø Serious risk: antibiotic resistance

Light sources, reactive species  and possible transformation ways

S2O8
2– + hv254nm ® 2 SO4

•– F(SO4
•–)254nm = 1.4 ± 0.3

TRIM + SO4
•– ® products k = 3.88×109 M−1 s−1

UV LPM lamp
Emission  wavelength: 254 nm 

j254 nm = 3.68×10−6 molphoton s−1

TRIM+hv254nm® direct photolysis
e254 nm = 2942 M−1 cm−1

UV/VUV LPM lamp
Emission  wavelength: 254 and 185 nm 

j254 nm = 3.68×10−6 molphoton s−1

TRIM+hv254nm® direct photolysis
j185 nm = 3.23×10−7molphoton s−1

H2O + hv185nm® H� + �OH    F(•OH)185nm = 0.33
TRIM + �OH ® products   k = 7.36×109 M−1 s−1

Depending on the light source, the transformation of TRIM can take place via direct UV 

photolysis (UV LPM lamp)  or reaction with �OH (UV/VUV LPM lamp). The addition of  

S2O8
2– opens up a new possibility for the transformation due to the formation of highly 

reactive SO4
• –.

The aim of this work was the comparison the efficiency of UV/S2O82– and  UV/VUV/S2O82–

processes in particular the effect of VUV light in the case of the combined method.
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2– Ø Direct UV photolysis is not effective for
TRIM transformation. Without the addition
of S2O8

2–, the transformation and
mineralization is significant only in the case
of UV/VUV due to the formation of �OH.

Ø With increasing the initial concentration of
S2O8

2–, the transformation and
mineralization rate highly increased in both
cases.

Ø The effect of VUV light remains significant
at lower concentration of S2O8

2–. At the
highest concentration of S2O8

2–, the
transformation and mineralization rates are
similar for UV and UV/VUV irradiation.

c(S2O8
2–) ×10–4 M

0 5 10 20

TRIM90% UV 108 27 14 8
UV/VUV185nm 24 12 8 4

TOC90% UV – 233 142 68
UV/VUV185nm 127 108 108 54

At the highest applied S2O8
2– concentration, using UV and UV/VUV light sources, the difference between the 

mineralization rates and energy consumption became  negligible. 

The additive effect of VUV light and the formed �OH is more significant  at lower S2O8
2– concentrations.

The transformation rate of TRIM increases 
linearly with the initial S2O8

2– concentration.

The effect of S2O8
2– addition is more pronounced 

in the case of UV/VUV/S2O8
2–.

UV/S2O8
2– and UV/VUV/S2O8

2–

Ø •OH and SO4
•– based reaction also contributes to

the transformation in the case of UV/VUV/S2O8
2–

Ø Due to the absorption of 185 nm VUV light by the
formed SO4

– the regeneration of the SO4
•– is

supposed.
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