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Analysis on the Degradation of Typical Fluoroquinolone in the Water by Thermally Activated Persulfate
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Abstract: The degradation of Ciprofloxacin by thermally activated persulfate was investigated. The impact factors of temperature the
concentration of persulfate pH value and typical ions were studied. The results showed that based on the pseudofirst-order oxidative re—
action model the second-order model displayed a satisfactory correlation. The degradation rate of Ciprofloxacin got ascend with the in—
crease of temperature or the initial concentration of persulfate and the pH value showed the converse effect. The reaction activation ener—
gy was ( 105.25 +14.43) kJ/mol. Lower concentration of chloride made the inhibition for the degradation while promotion was observed
for the higher dosage. Both nitrate and sulfate could restrain the reaction in the higher concentration solutions differing from carbonate
which played a greater inhibition at merely dosage of 0. 01 mol/L on the degradation of Ciprofloxacin.
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Tab.2 Linear correlation coefficient of pseudo second—

by = koo, "e(S07) + koyc( OH)  (15)

order Kinetics constant k” under different con—

2.2 centration of persulfate
/C K R
45.50 60 °C 200 mL
45 0.000 4 0.913 9
1:20.1:40
50 0.000 5 0.923 5
1: 80 0.013 mmol/
60 0.001 0.983 6
L
1 o 2
R
- S0, "
R
2.3
- S0, "
Na,S, 04 1.04 mmol/L
1 Na,S,0
325 ( 1:80) pH (6.20 +0.05)
(pH =6.20 +0.05)
Fig.1 Impact of persulfate concentration on degra— )

dation of Ciprofloxacin by thermally activated
persulfate ( pH =6.20 +0.05)
1
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o Liang )

Fig.2 Effect of temperature on degradation of Cip-

( rofloxacin by thermally activated persulfate
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2 3 Na, S, Oy
° 35 C 120 min CIP
31.1%: 60 C Tab.3 Fitting parameters of pseudo first-order Kinetics
60 min 97.2% . model under different concentrations of persul-
fate and temperatures
250, ( (1)) o(NapS,05) | k! T,,/ -
/C (mmol + L") min~! min
17 . 35 0.52 0.001 8 385.08 0.982 4
35 1.04 0.002 7 256.72 0.967 7
21 40 0.52 0.003 8 182.41 0.989 9
( 17) 40 1.04 0.004 8 144.41 0.9859
In knbs =lnd - E,\/RT (17) 45 0.26 0.002 8 247.55 0.980 5
EA . 45 0.52 0.005 0 138.63 0.993 7
Na2 5208 45 1.04 0.022 4 30.94 0.9925
3 50 0.26 0.006 2 111.80 0.954 9
. 50 0.52 0.007 8 88.87 0.986 7
50 1.04 0.0330 21.00 0.990 3
60 0.26 0.005 3 130.78 0.978 3
60 0.52 0.022 5 30. 81 0.991 1
60 1.04 0.066 7 10.39 0.968 9
3 Na, S, Oq
Fig. 3  Fitting of Arrhenius model under different
dosages of persulfate on degradation of Cip-
rofloxacin
3 4 pH

E, (105.25+14.43) kJ/mol

Na, S, O,
2.4 pH
0.013 mmol/L
50 € Na,S, 04 1: 80
pH 4.0.7.0.9.0 11.0 CIP

4 .

Fig.4 Effect of different initial pH values on degrada-
tion of Ciprofloxacin by thermally activated

4 pH CIP
o pH
o 120 min
pH 4.0.7.0.9.0 11.0
72.1% \46.7% 38.95%  23.28% .
Vasconcelos  Mella CIP
pH 7.0
pH

* S0, ( 5 )i
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20 Cl- 0.1 0.022 31.51 0.941
pH 1 0.027 25.67 0.946
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* SO,
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# ° 0.1 0.003 231.05 0.971
2.5 -
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o cl-
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NaCl S
L R cl SOZ + Cl
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6 4 Cl + CI” —Cl, (22)
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