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ABSTRACT : We investigated the effect of hydroxyl radicals on the photolysis of triclosan (TCS), which is a potent broad-spectrum anti-
microbial agent. TCS degradation during the initial reaction time of 5 min followed a pseudo-first order kinetic model at all light intensities
at a wavelength of 365 nm and at the low light intensities at a wavelength of 254 nm. The photodegradation rate significantly increased
with decreasing wavelength and increasing the UV intensities. The activity of hydroxyl radicals was suppressed when methanol was used
as the solvent instead of water. An increase in the photon effect was observed when the UV intensity was higher than 5. 77%10° einstein
L'min" at 254 nm, and lower than 1.56x10™ cinstein L™'min” at 365 nm. The quantum yield efficiency for the photolysis of TCS was higher
at 365 nm than at 254 nm among the above mentioned UV intensities. Dibenzodichloro-p-dioxin (DCDD) and dibenzo-p-dioxin were detected
as intermediates at both UV intensities of 1.37x10™ and 1.56x10™* einstein L'min" at 365 nm. Dichlorophenol and phenol were also
detected in all cases. Based on our findings, we presented a possible mechanism of TCS photolysis.
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Fig. 1. Schematic diagram of photo-reactor system.
(a) reaction column (b) UV reactor (c) UV lamp (d) venti-
lation system (e) thermometer (f) metering pump (g) reservoir
(h) magnetic bar (i) magnetic stirrer.
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Fig. 2. Pseudo first order plot of TCS photolysis in the initial
reaction time at several UV intensities in (a) 365 nm
and (b) 254 nm.

Table 1. The photolysis of TCS at different UV wavelength
and UV intensities

wavelength Intensity absorbance ki  Quantum
(nm) (einsteinL'lmin'l) absorbance coefficient (min’) Yield
1.37x10™ 0.015 111.94  0.1805 0.4091

1.56x10" 0.013 194.02  0.1966 0.2258

365 2.16x10°* 0.008 238.80  0.1987 0.1340
2.22x10" 0.005 373.13  0.2010 0.0843

2.25x10™ 0.004 597.00  0.2087 0.0539

2.26x10" 0.001 746.25 0.2197 0.0452

3.37x10° 0.067 499.99  0.2296 0.4729

4.49x10° 0.043 641.78  0.2346 0.2826

- 5.65X10'f 0.021 626.85 0.2781 0.2727
5.77x107 0.011 820.88  0.3431 0.2518

7.21x10° 0.005 746.25  0.6990 0.4514

1.08x10™ 0.001 746.25 1.319  0.5679
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Table 2. Comparison with the percent of quantum used by
TCS and H.O out of total quantum yield by the
variation of UV intensity at 365 nm and 254 nm

A = 365 nm A = 254 nm
Intensity , Intensity ,

. .y JQYMeOH/TotaI R QYwmwomom . . .y )QYMeOH/TolaI b)QYHZO/TotaI
[einstein (%) %) [einstein %) %)
L" min’) ’ ’ L min’] ’ ’
1.37x10%  0.7746 992254  337x10°  0.2484 99,7516
1.56x10"  0.5800 99.4200 4.49x10°  0.2344 99.7656
2.16x10*  0.4125 995875  5.65x10°  0.1980 99.8016
222¢10% 02570 997430 5.77x10°  0.1595  99.8405
2.25%10°% 0.2473 997527 7.21x10° 01516  99.8484
226x10%  0.2354 997646  1.08x10"  0.1220 99.3780

Y QYwmeonmorat (%) = QY in methanol solvent / QY in HzO solventx
100

) QYr2omow (%) = (QY in H20 solvent - QY in methanol solvent) /
QY in H,O solventx100
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Fig. 3. (a) Effect of methanol concentration on the TCS degra-
dation and (b) concentration difference in experiments
with and without methanol in photolysis of TCS.
(experimental conditions: light intensity = 1.37x10"* ein-
stein min' L wavelength = 365nm; G is the difference
in the TCS degradation between when only water was
used and methanol was added as the solvent).
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