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Degradation of Methylene Blue by UV/TiO, :

Kinetics and Influencing Factors
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Abstract: Methylene blue ( MB) was photocatalytically degradated with UV/TiO,( Degussa P25) system

by irradiation of high press mercury lamp (300 W) . The kinetics and the influencing effects on degradation of
MB were investigated. Combined with the data of kinetics IC and Vis-UV Spectroscopy the degradation

mechanism was discussed. The results showed: MB was photochemically degraded rapidly under experimental

12012 -09 — 11 12012 -10 - 18
: (40971142) (20122BAB214007)

(1981—) N E - mail: zq@ mail. jxau. edu. cn;

® : E — mail: fxh73@ mail. hzau. edu. cn.



* 1274 - 34

condition. The degradation ratio of MB was 89.47% when the reaction time was 40 minutes. The degradation
was accordant to a first order kinetic reaction which could be quantitatively described by Langmiuf-Hinshel-
wood ( L-H) equation. The rate constants and adsorption constants calculated by L-H equation were 16. 051
mg/( L/min) and 0.011 L/mg respectively. The degradation ratio of MB reduced when the concentration of
MB increased. When the concentration of MB was 200 mg/L.  the degradation ratio of MB increased firstly and
then reduced with the increase of TiO, dose and the optimum dose of TiO, was 4.3 g/L. With addition of
H,0, the MB degradation was obviously promoted. However when the H,O, content was higher than 1.2%

the degradation ratio was reduced subsequently. When pH was at 4.0 —10.0 the higher MB degradation ratio
was obtained. Otherwise when pH <4.0 or pH >10.0 the MB degradation ratio became lower. When a little
of phenol was added phenol competed with the photochemical reaction of MB the MB degradation ratio thus
dropped rapidly. With continual increase of phenol the degradation ratio gradually elevated. Those may be
arisen from photosensitization effect of phenol. In UV/TiO, system MB degradation was composed of two
steps: the adsorption on TiO, and degradation by UV. The degradation extent was gradually deepened with the
reaction time: methyl in MB molecule was firstly removed during degradation primary degradation product
Cl~ NH'' was concomitantly produced; then thiazine ring was split NO’~ S0,”” and the benzene derivatives
were promptly released; subsequently benzene derivatives were degraded to chain hydrocarbon with muti-conguated
alkenes; finally intermediates were completely mineralized and NO,~ SO,>~ €O, and H,0 were thus yielded.
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