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Kinetic Study on the Photo-catalytic Degradation of Reactive Brilliant X-3B by

UVC and UVA
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Abstract ; Different wavelengths of UV light source were studied for the degradation of reactive brilliant red X-3B to reveal the function
of wavelengths in photo-catalytic oxidation. The results showed that there were simultaneous photo-oxidation and photo-catalytic
oxidation reactions for reactive brilliant red X-3B under ultraviolet light irradiation (254 nm) ,while under ultraviolet light irradiation
(365 nm) ,there were only photo-catalytic reactions. The degradation of X-3B followed apparent first-order kinetics under 365 nm
ultraviolet light irradiation, it also could be depicted by formulation of L-H model more precisely, while under 254 nm ultraviolet light
irradiation , it followed apparent second-order kinetics. Compared with the degradation half-life of 365 nm light,the degradation half-life
of brilliant red X-3B in 254 nm light decreased from 37.263 min to 0. 855 min, indicating that the light quantum efficiency of short-
wave UV was higher than that of the long-wave UV.
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Fig. 2 Spectral lines of 365 nm UV lamp and 254 nm UV lamp
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of brilliant red X-3B
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Table 1 Degradation K, of brilliant red X-3B under
different 254 nm light intensity
it K, R Ly.s
/mW +cm 2 /L+(mg-min) /min
6.63 0.0579 0.978 4 0. 345
2.73 0.023 4 0.963 0. 855
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Table 2 Degradation K, of brilliant red X-3B under

different 365 nm light intensity

e #/mW - cm ~2 K,,,/min "' R? 1y 5/ min
3.23 0.018 6 0.9775 37.263
1.33 0.0117 0.9842 59.239
0.76 0.007 9 0.979 4 87.734
0.48 0.003 6 0.9922 192. 528
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Table 3 Degradation K, of dyeing under different lamps

WA oo AL K p/min ! IR
X-3B HG-250-UV (365 nm) TiO, 0.01 [1]
X-3B 125 W high pressure Hg lamp (365 nm) TiO, 0.0106 [2]
X-3B 125 W high pressure Hg lamp (365 nm) TiO,/ Si0, 0.551 [3]
X-3B Electrodeless lamp (313 nm) TiO, 0.1445 [4]
Reactive Black 5 75 W UV lamp P25 0. 055 [5]
Procion Yellow HE4R Eight 15 W UV lamps P25 0.0351 [6]
Direct 80, 3BL 400 W high pressure Hg lamp (365 nm) TiO, from Aldrich 0.026 1 [7]
Reactive Yellow 2,X-6G 400 W high pressure Hg lamp (365 nm) TiO, from Aldrich 0.0305 (8]
Reactive Black 5 Hg UV lamp TiO, 0. 057 [9]
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