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Catalytic degradation of 2,4,5-trichlorophenol in aqueous suspensions of gold nanoparticles using nanosecond pulsed laser
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Abstract: Using 266 nm nanosecond pulsed laser, the degradation of 2,4,5-trichlorophenol in aqueous suspensions of gold nanoparticles (GNs) was studied. The
photocatalytic degradation dynamics of 2,4,5-trichlorophenol irradiated by nanosecond pulsed laser were modeled. The degradation rate per unit energy and the
average reaction rate were also investigated. The energy-dispersive X-ray spectroscopy and transmission electron microscopy results show that GNs were
successfully prepared. The prepared GNs were mainly spherical, having a uniform particle-size distribution between 15~20 nm. The photocatalytic ability of GNs was
characterized using methylene blue as substrate. The prepared GNs showed good catalytic performance. The decolorization rate has increased by about 15.7% by

the addition of GNs. When 2,4 5-trichlorophenol was used as substrate, the highest degradation rate of 85% was reached after reacting for 40 minutes. Besides, the
degradation rate per unit energy and the average reaction rate were 0.18256%-J"1 and 0.04667 min™! srespectivelyFurthermore, the degradation processes of 2,4,5-
trichlorophenol followed pseudo-first order kinetics.
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