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Photodegradation of Paracetamol in Nitrate Solution

LIU Yu>» YANG Xi> GAO Ying
(State Key Laboratory of Pollution Control and Resource Reuse, School of Environment, Nanjing University, Nanjing 210093, China)

Abstract: The photodegradation of paracetamol in nitrate solutions in the range of environmental concentration was studied using mercury lamp
with middle pressure as simulated solar source. Experiments were carried out to study the influences of pH values nitrate concentration and the
substances such as humic substance, bicarbonate; which are popular in natural water, on the photodegradation of paracetamol in nitrate
solutions. The results demonstrate that the photodegradation of paracetamol follows a pseudo-first-order kinetics and the photodegradation rate
increases rapidly with increasing initial concentration of nitrate. The first order constant increases with the increase of pH and the concentration
of bicarbonate. When SRFA concentration is more than 10 mg/L, the presence of SRFA stimulates the photodegradation of paracetamol. The
addition of NOHA decreases the photodegradation rate of paracetamol. Hydroxyl radical is found in the reaction solutions using methanol and
isopropanol as its molecular probes. We identified the photodegradation products of paracetamol in the presence of nitrate with GC/MS
methods. The photodegradation pathways of paracetamol are also discussed.
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Table 1 Photolysis of paracetamol in the nitrate solution at pH7.0(n = 8)
T PR AR e i 5 hOLAEA Kx10° 5l R
Jmmol*,~! 1% Jmin ! /min
0.8 25.9 0.79 878 0.936
1.6 37.3 1.32 525 0.961
4.0 83.1 5.74 120 0.993
8.0 100 8.90 71 0.994

2.2.2  pHIE XA (1) 57 i

SEUGF B, A [R]AF PR AR 94 B 4% 11 1, B A o R
pH (B K, AR 1) S A 2 AN T iR 7 pH {H
7.0 27K pH {E4 6.8.9.2.10.3 Pk &
T3 CH 00 5 410,006 58+ 0.005 40+ 0.011 84 il
0.012 11 min~'Cn =8, R >0.98) . 1% i K 4y bfi 45 5 ¥
pH {E T, 4 I (pK, = 9.4 5 Z DL B
TEASATAE, Wit b4 R 7 19 S ri A 35 0 17 2R 3K 11
WL 2% B, AR T B A R o vtk 1 0 A 2 B
KA AT
2.2.3  JERBHTOG R)HE AR 1 5% R

JETE IR CHOHAD A s HL IR (SRFA DX Fh #4 IR 7
TR AR O R A i &5 SN 18] 1.2 o . 5
FEH, TN NOHA X b #h SV 1R T 42 0 it A7 400 o 4
F s HAWHIER S NOHA I Bk b X T R
NOHA [ 556 5 8 13 Y6 R0 5k NOHA Al R AR
PR ZR = HE I FR L (R K BN R T SRFA, 76 N
LA I, R HIVE ] iX v g5 SRFA 73T 5
TR AR 6 e WSO, I8/ T 8 OR A R AR 7 P 1



1276 7N 53

F} 2% 28 &

JeFIE R LK SREA X AR FP R BE IR 3 KA N AT
SeH2) TiAE SREA AR EL AR, 23 %6 R B b5
fife = FE AR REAE L IX AT B85 K 3 1) SRFA 4 1 52 3
KA R BIE T PR AR S 5 SR B A A
O ot N R AR 1) 1 D T i A IR B AT Y
SRFA IIAEA 10 mg/LIN, W& 14 R 1 B 5
TR AR A ZAH AT . IX W] g B3R SRFA X b #4 5
B At (1) 2 Fh oSN 2 B A FH IR &5 L

—eo— NOHA Omg/L
—0— NOHA 1mg/L
=A== NOHA 10mg/L
—#— NOHA 50mg/L

80 ~
60

40 |- .

R/ %
Ne
N
)
\\
AY
AY
Y
\
\
\
\
» Y

20

0 | | 1 1 1 1
0 50 100 150 200 250 300
t/min
1 NOHA i S EAEAISm

Fig.1 Effect of NOHA on photolysis of paracetamol
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Fig.2 Effect of SRFA on photolysis of paracetamol
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Fig.3  Effect of bicarbonate on photolysis of paracetamol
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Table 2 Effect of bicarbonate on the photolysis

of paracetamol at different pH(n = 8)

o K>'< 17013 R K, x 10° R AK X 10°
/min /min~! /min
6.0 4.11 0.993 4.05 0.994 0.06
8.2 13.13 0.973 11.60 0.985 1.53
10.3 14.16 0.972 12.11 0.978 2.05
DAK=K- K,

%3 pH=6.8.10 At Bk b ERER T L 75/ 9113
Table 3 Inorganic carbon speciation at pH 6,8, 10 in distilled water/ %

IS pH 6 pH 8 pH 10
COo, 43.9 0.7 0.0007
BRIREAR 56.0 90.3 9.1
BRIB AR 0.06 9.0 90.9
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Fig.4 Quenching effect of methanol and isopropanol on

photolysis of paracetamol in the nitrate solution
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Table 4  Proposed products of paracetamol in nitrate solution
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