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Abstract The UV/H,0, photo-oxidation reactor was applied to degrade sulfadiazine solution. The effect of
H, 0, concentration, initial pH value, UV light power and sulfadiazine concentration on removal efficiency were
investigated. The reaction kinetics and degradation products were also analyzed to full understand the degradation
process. The results showed that the UV/H, 0, process was effective for the degradation of sulfadiazine with a re-
moval efficiency above 90% , and the degradation process fitted well with the first-order kinetics model ( R =
0.991 2). There had a satisfied linear relation between the degradation rate and H,0, dosage. The degradation
rate increased from 0. 048 2 to 0. 359 9 min ' when the H,0, dosage increased from 0. 03 to 1. 50 mmol + L~".
The degradation rate also increased from 0. 066 2 to 0. 163 1 min "' with an increase of UV light power from 5 to
15 W. In contrast, the degradation rate decreased from 0.251 7 to 0. 046 8 min ' with an increase of sulfadia-
zine concentration from 0. 02 to 0. 08 mmol + L™, The pH value also can affect the degradation rate, which in-
creased from 0. 070 2 to 0. 102 3 min ' when pH value increased from 3.0 to 7.0. However, the degradation
rate decreased to 0. 050 2 min ' when pH value increased to 11.0. The results of liquid chromatography-mass
spectrometry ( LC/MS) suggested that three intermediate degradation-products were formed with a mass-to-charge
ratio (m/z) of 173, 186 and 200, respectively. It was indicated that S—N bonds and N—N bonds were broken

in the process, and the intermediate products can further degraded. However, the results showed that only 7% of
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TOC was removed, indicating that only small part of sulfadiazine were mineralized. Finally, the electrical energy
per order (E.,) was used to evaluate the cost of sulfadiazine degradation process in UV/H,0, photo-oxidation
reactor. The results showed that the E,, was only 0.078 kWh - m ~* at the optimum conditions, which can pro-
vide a reference for practical engineering application.
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Fig.4 Effect of H,0, dosage on sulfadiazine degradation(a) and degradation rate constant(b)
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#0.075 kWh - m’S;EEo%%ﬂﬁﬁﬁﬁﬂﬂﬂ%%meijtﬁﬁiim ) Tk il e s WE 3 B2 A 0. 02 4 i %1 0. 08 mmol -
L™ E M 0.032 715] 0. 171 kWh « m 7 FEf AR5 F , B H,0, #4 0.30 mmol - L™" #th pH 7.0 48

(TU-
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Table 2 Electrical energy consumption per order of sulfadiazine degradation by

UV/H, 0, under different experimental conditions

00 4y Tl e s W Yk H,0, &/ H LhH Y 2R K7 Ey/
P
(mmol + L") (mmol - L") W min ™! (kWh - m™3)
0.04 0.03 5 10 0.048 2 0. 165
0.04 0.15 5 10 0.069 4 0.115
0.04 0. 30 5 10 0.105 1 0.076
0.04 0.75 5 10 0.218 2 0.036
0. 04 1.50 5 10 0.3599 0.022
0.04 0. 00 7 10 0.029 0 0.275
0. 04 0. 30 3 10 0.070 2 0.113
0.04 0. 30 7 10 0.102 3 0.078
0.04 0. 30 9 10 0.053 7 0. 149
0. 04 0. 30 11 10 0.050 2 0. 159
0.04 0. 30 5 5 0. 066 2 0. 060
0.04 0. 30 5 15 0.163 1 0.075
0.02 0. 30 5 10 0.2517 0.032
0.08 0. 30 5 10 0.046 8 0.171
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