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Photodegradation of UV Filter PABA in Nitrate Solution
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Abstract: The aqueous photolysis of a UV filter p-aminobenzoic acid (PABA) using Xe lamp as simulated solar irradiation source was
investigated in the presence of nitrate ions. The effects of pH, concentration of nitrate ions and concentration of humic substance in
natural water on the photodegradation of PABA were studied. The results showed that photodegradation of PABA in nitrate solution
followed the first order kinetics. The increasing concentration of nitrate ion increased favored the photodegradaton of PABA, of which
the first order constant increased from 0.002 2 min ' to 0. 017 9 min~'. The photodegradation of PABA promoted with the increase of
pH while the increasing concentration of humic substance showed inhibiting effect. Hydroxyl radicals determined by the molecular probe
method played a very importnant role in the photolysis process of PABA. Photoproducts upon irradiation of PABA in nitrate solution
were isolated by means of solid-phase extraction (SPE) and identified by LC-MS techniques. The probable photoinduced degradation
pathways in nitrate solution were proposed.
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Table 1  Kinetics of PABA photolysis induced by nitrate ions

of various concentrations (n =8)

exog /mmol + L™' £ 5 10%/min ="' 1,,,/min 2
0 2.2 315 0.99
0.4 10. 1 68 0.98
0.8 13.6 50 0.99
2.0 17.5 39 0.99
4.0 17.9 38 0.98
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Fig. 1 Kinetic rate constants of PABA photodegradation

under different pH in nitrate solution
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Fig. 2 Effects of humic substance concentration on

the PABA photodegradation
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Table 2 Influence of humic substance on the photolysis reaction constant of PABA in the 8 mmol - L'

nitrate solution (n =8)

Coppy/mg ¢ L7 k x 10%/min ! I Coppa/mg ¢ L7 k x10%/min ! I
0 13.6 0.99 0 13.6 0.99
5 7.2 0.97 5 8.7 0.99
10 4.5 0.97 10 5.9 0.98
20 2.6 0.98 20 3.7 0.99
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on photolysis of PABA in the nitrate solution
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Table 3 LC/MS analysis results for PABA photoproducts

in nitrate solution

ETRE R A/ min FTFRIER A m/z
I 2.68 153 [M-H] =, 109[ M-COOH ] -
if 3.54 137 [M-H] =, 93[ M-COOH ] ~
I 5.13 181 [M-H] -, 137[ M-COOH] -
% 7.45 182 [M-H] ~, 138 M-COOH ] -

PABA Y i R AR ¥ W v B 1A D't A 3 42 4 1 S
IR i R AR AE O R AR TR, i 56 2R k- OH AN
“NO, 3% PR i, - OHIUAX PABA L) —NH, 7=
1557 B HARAT £ 15 - NO, kXL PABA [ K 3F
PE SR 0 8 T, = 4 11 AE - OHAL - NO, 1 £
FATR k20 A i 5 A5 O™ 4 1A= IV

COOH COOH COOH

I I
OH =
: -OH
. - ——0H
/
NH, o} OH

H
j ‘NO, J ‘NO,

COOH

COOH
m v
B ~
T—NO; 1
P ‘ P NO»
NH; OH

5 PABA (LR ARV 07T B8 1) O i ide A2
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