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Effect of Different Forms of Inorganic Nitrogen on the Photodegradation of

Antipyrine in Water
ZHAO Qian, CHEN Chao, FENG Li, ZHANG Li-qiu

(Beijing Key Laboratory for Source Control Technology of Water Pollution, College of Environmental Science and Engineering, Beijing
Forestry University, Beijing 100083, China)

Abstract: The photodegradation performance and mechanisms of antipyrine ( ANT, a member of anti-inflammatory analgesics) under
simulated irradiation using a 300 W Xenon lamp were explored in this study. And the variation of the photodegradation of ANT in the
presence of different forms of nitrogen and different pE values in the aqueous environment were also investigated. The results
demonstrated that ANT photodegradation proceeds via pseudo first-order kinetics in all cases. Photodegradation of ANT in water occurs
through direct photodegradation and self-sensitization via reactions with hydroxyl radical ( +OH) and singlet oxygen ('0,). Presence of
different forms of inorganic nitrogen (NH,”, NO, and NO; ) showed rather different effects. At low pE value ( <5), NH,” was the
main form of inorganic nitrogen, and little effect was observed on ANT photodegradation. With the increase of pE value from 4. 82 to
6. 85, nitrogen form changed from NH," to NO, accordingly, and the inhibiting effect increased gradually due to their competitive
absorption for the irradiation and NO, acting as a scavenger of -OH. At pE 6. 85, NO, was the main form of inorganic nitrogen, which
showed a maximum inhibiting rate of 35.31% . When the pE value continued to increase from 6. 85 to 8. 15, the nitrogen form changed
from NO, to NO; , and the suppression effect on ANT photodegradation decreased.
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DGR A B0 1 F8 3K B e = o 35.31% ;5 BEE pE H
e T E 2 8. 15 B, NO, [ NO, #54k, Xt
ANT YRR A 0 VE W8 55, LR ss i il %
(ANTRITE 285 80 BRMA AE 30 31 S 22 ) RS B A1 o) %
AAL Y NH, #NO, HE77E NO; Al NO; dRAFRT,
X} ANT [ SEBRAM G 2N TS0 6] % Ul L A7
B Z RSB,
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#®1 N[ pE ExT ANT SEMRE M
Table 1  Effect of different pE value on the photodegradation of ANT

S JEHLE A/ mmol - L~ - ) LEAHRD SEERME 2
pE i NO; NO; NH; #/min e K /% /%
4.82 0. 00 0. 00 1. 00 0.1890 3.6139 0.998 0 6. 86 6. 86
5.82 0. 00 0.50 0.50 0.1433 4.8370 0.9910 30. 60 26. 55
5.92 0. 00 0. 80 0.20 0.1353 5.1230 0.9958 38.92 30. 65
6. 85 0. 20 0. 80 0. 00 0.1262 5.4925 0.986 6 42. 69 35.31
7.15 0.50 0.50 0. 00 0.1382 5.0155 0.994 3 34.34 29. 16
8. 15 1.0 0. 00 0.00 0.169 6 4.0990 0.9900 13.33 13.33

1) S AR E (M ER ) n = (k; — ko) /ky x 100% , IEMEFRIESEAE , FUEFRMMEIER, by A ANT S0 B A6 3 4 (min 1) Lk,

4 NOy | NO; | NH, FFAERT , ANT Y6HEHT 9 6M SR A 4 (min ~")
3 &g

ANT FEGULT 38 A 6 B8 26 0 T B9 6 R i mT LU
B —2 S T3l g 2 AL, FEAE 4l oK DGR A
BALE HEOGAR . -OHAI'0, 2 5/ HBULOLHR, 5T

kR AT J2: 55.27% ,22. 19% H1 22.54% . NH, %
ANT G RE i B 3252 i AN B J  NO, i NO, 7E i
KT A 5 K Y TRl A A S I WAty , T AN 5 4
WOET, HOGHE RN 5 B0 ANT JG R fif 52 204
i NO, H NO,; fll i I 58, & ih T NO, %F-OH
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