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Photodegradation of Paracetamol in Carbonate Solution

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

Abstract: The photodegradation of paracetamol in the solution of carbonate with comparably environmental concentration was studied through
kinetics method. Experiments were carried out to compare the different photodegradation effects of paracetamol in the solution of carbonate
radical and hydroxyl radical. The effects of such factorss, pH, nitrate; humic matters, chloride sodium, calcium and magnesium were also
analyzed. The products of the photodegradation were identified with GC/MS; and the degradation mechanism of paracetamol was discussed.
The results indicate that, the scondary reaction rate constant( k,) between paracetamol and carbonate radical is 5.0 x 10’ L*Cmol*s) ™", which
is lower than that with hydroxyl radicall %, = 8.1 x 10° L*Cmol*s) ™' ]. But in natural aqueous system, the stable concentration of carbonate
radical is much higher than that of hydroxyl. Therefore, the effect of carbonate radical on paracetamol approximately equals to that of hydroxyl
radical. The degradation rate of paracetamol increases when the system was changed with higher pH, adding of nitrate, chloride sodium,
calcium and magnesium which increase the rigidity of the water, while decreases when the SRFA is present.
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Fig.1 Effect of CBBP on photolysis of paracetamol

in carbonate solution
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Fig.2 Effect of carbonate radical on photolysis of paracetamol
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Fig.3 Effect of carbonate radical on photolysis of 4-niteroanilne
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Fig.4 Measurement of reaction velocity coefficient

between paracetamol and carbonate radical

DASE M 40 A S 5 R0 6 B e e 200 e o 8
k,=8.1x10°LeCmol*s) " .

60 - —w— I ETH .
—o— KHE /
50 .
5 40 |- .
‘]E% 30 b . ./
g ol / ./
/
10 - —
 J ./
-//I/ 1 1 1 1 1
% 50 100 150 200 250 300

t/min

5 HAERSREAREREERREHMNE
Fig.5 Measurement of reaction velocity coefficient

between paracetamol and nitrate radical
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Fig.6  Effect of pH on photolysis of paracetamol
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Fig.7 Effect of nitrate on photolysis of paracetamol
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Table 2 Effect of nitrate on photolysis of paracetamol

in carbonate solution

THRAKE  k eE k, X HE Ak AR
/mmol*L™"  x10° /%  x10*° MEF/%  x100 F/%
1 2.51 369 1.25 25.1 1.26  11.8
4 7.01  75.0 5.01 61.2 2.00 13.8
8 10.93  100.0  8.03 77.0 290  23.0
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Fig.8 Effect of NaCl on photolysis of paracetamol
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Fig.9 Effect of Ca>* on photolysis of paracetamol
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Fig.10 Effect of Mg?* on photolysis of paracetamol
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Table 4  Proposed products of paracetamol in carbonate solution

95 tp/min mlz(EREE) TR 5 1) 1 HEI ) &5 44
OH
1 3.615 203(15),188(9),148(16),147(100), 73(24), 66(5),14(8) 203 ‘
NH=C CH,
OH COOH
NS
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HO
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