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The photodegradation of pyrene, chrysene and benzo[a]pyrene, that were similar in structure among poly-
cyclic aromatic hydrocarbons (PAHs), were investigated in water irradiated with a low-pressure mercury lamp
(wavelength of 253.7nm and UV output of 1.35 x 10° I/s). The effects of several factors (t-BuOH, HCO; and
pH) on photodegradation of above three PAHs were also examined. The photodegradation rates of PAHs
decreased with increasing the concentration of t-BuOH, but decreased little with increasing the concentration of
HCO; under the concentrations used in this study. The photodegradation rates of PAHs decreased with
increasing pH, but their change were greater in case of pH increase from acid to neutral and were little in

case of pH increase from neutral to base. The photodegradation rates of PAHs fitted a first-order kinetic
model and their photodegradation rates decreased in the following sequences: pyrene>chrysene>benzo[a]pyrene

among the PAHs used.
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Pyrene Chrysene Benzo(a)pyrene

Fig. 1. Molecular structure of pyrene, chrysene and
benzolalpyrene.

Table 1. Physicochemical characteristics of pyrene, chrysene and benzola]pyrene

PAHs Mol. Wt.(g) a tszosll%zgg 2) ;/tagg{cl()ﬁsgg Log Kow' Carcinogenicity
Pyrene 202.1 133 6.9x107' 488 NC°
Chrysene 2283 11 1.1x107 563 WC*
Benzolalpyrene 2523 24 55%107™ 6.06 sc*

*Kow=octanol/water partition coefficient, adapted from McElroy et al.”
bNC=non—carcinoger1ic, ¢ WC=weakly carcinogenic, dSC=strongly carcinogenic
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Fig. 2. Schematic diagram of UV system for photo-
degradation of pyrene, chrysene and ben-
zolalpyrene.

Table 2. Effects of several additives on the de-
gradation of PAHs (200 pg/#) used in this
study without light

Degradation(%)

Additives(Conc.)

3hr 6hr 12hr
No addition 03~05 06~08 11~14
t-BuOH(2.1x10 °M) 06~08 10~13 14~16
HCO; (5x10°M) 07~-09 10~13 15~18
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Fig. 3. Photodegradation of pyrene, chrysene and
benzolalpyrene with time under UV (Co: 200
ug/ ¢, pH: 6.9, Temp.: 17T).
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Fig. 4. Effect of radical scavenger (t-BuOH) con-
centration on the photodegradation of pyrene
after 6 hour reaction (Co: 200 ug/ ¢, pH: 69,
Temp.: 17x1C).
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Fig. 5. Effect of HCOs concentration on the photo-
degradation of pyrene after 6 hour reaction
(Co 1 200 g/ 2, pH : 69, Temp. : 17x17C).
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Fig. 6. Comparison of photodegradation efficiency of
pyrene, chrysene and benzolalpyrene after 6
hour reaction in the presence of radical
scavenger (Co: 200 pg/¢, pH: 69, Temp.:
17£1°C, HCOs: 5x10™°M, t-BuOH: 0.IM). PY,
CHR and BAP indicate pyrene, chrysene and
benzo[alpyrene, respectively.
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Fig. 7. Effect of pH on the photodegradation of pyrene (a), chrysene (b) and benzo[alpyrene (c) (Co: 200 pg/ ¢,

Temp.: 17x1T).
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Fig. 9. First-order kinetic plot of the photodegra-
dation of pyrene, chrysene and benzolal-
pyrene (Co: 200 pg/ ¢, pH: 69, Temp.: 17C).

Table 3. Photodegradation rate constants and determination coefficients (r?) calculated by first order kinetics
in the presence of different concentrations of radical scavenger (HCO; and t-BuOH) (Cy: 200 pg/ 2,

pH: 6.9, Temp.: 17+1°C)

- Pyrene Chrysene Benzolalpyrene
Conditions — 5 — 5 — 5
k(min™) r k(min ') r k(min") r
uv 0.0043 0.97 0.0032 0.98 0.0025 0.96
UV/t-BuOH (1x107*M) 0.0040 097
(1x10™M) 0.0039 0.97
(1x107°M) 0.0035 0.98
(0.1M) 0.0033 0.97 0.0025 0.99 0.0020 0.96
UV/HCOs (6.9x10°M) 0.0042 0.97
(5.9%x107*M) 0.0040 0.98
(5.9x10°M) 0.0037 0.99 0.0030 0.99 0.0024 0.95

Table 4. Photodegradation rate constants and determination coefficients ® calculated by first order kinetics

in different pH solutions (C, :

200 pg/ £, Temp.: 17£1°C)

. Pyrene Chrysene Benzolalpyrene
Conditions 1 5 - 2 . -1 2
k(min ) r k(min ™) r k(min™) r
pH 50 0.0049 097 0.0039 0.95 0.0028 093
pH 69 0.0043 097 0.0032 0.97 0.0025 0.96
pH 9.0 0.0040 0.97 0.0030 0.98 0.0025 0.97
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