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Catalytic Ozonation of Ibuprofen in Aqueous Solution by Activated Carbon

Made from Sludge and Corn Cob
WANG Hong-juan, QI Fei, FENG Li, ZHANG Li-qiu

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

Abstract: Catalytic ozonation of ibuprofen (IBP) from aqueous solution in the presence of sludge-based activated carbon ( SAC)
prepared from sewage sludge and corn cob was studied. For comparative purposes, experiments of adsorption on SAC, single ozonation,
and ozonation in the presence of SAC were carried out and the effects of the amount of SAC and O, on the treatment of IBP were
studied. There was an increase in the degradation efficiency of IBP with the increasing ozone concentration in the process of ozonation
alone. After 40 min for ozonation, the degradation efficiency of IBP was nearly 44.4% with the ozone dosage of 0.75 mg-L™".
Compared with the ozone dosage of 3 mg-L ™" IBP entirely degraded after 40 min. The property of SAC for IBP is not excellent,
approximately 44. 56% of the IBP is adsorbed on 100 mg-L ™" SAC after 40 min. The presence of SAC during ozonation increased the
rate of degradation of IBP. In the first stage of the reaction (0-5 min), the simultaneous combination of ozone and SAC leads to
degradation rates slightly higher than the sum of single ozonation and single adsorption. The degradation of IBP was influenced by the
amount of SAC and O, in the SAC catalytic ozonation system. When the concentration of O, was 1 mg-L™", 100 mg-L ™", SAC needed
to be added in the reaction to a complete conversion of IBP. When the concentration of ozone increased to 3 mg-L~', IBP was
completely removed at 25 mg+L ™" SAC in approximately 20 min. The removal of IBP can be divided into two-phases, an initial rapid
removal phase of IBP called instantaneous ozone demand (IOD) (Phase 1 ), followed by a rather slow decomposition phase ( phase
II'). In the Phase I ,-OH was responsible for the improvement of IBP removal effectiveness. In the Phase II , since the low ozone
concentration, the removal of IBP mainly due to the adsorption effect on SAC.

Key words :ozone; activated carbon made from sludge and corn cob; catalytic; ozonation; ibuprofen
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0.2 mL Na,SO, (24 mmol-L™") & (|8 fb [ 7. B4R
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Fig. 1 Adsorption of IBP on SAC
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T, IBP FE LU B IR AL, h T HE R AR
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P E 2.0 mg- L7 I, IBP 14 25 [ A b i 4R 5 | 1BP
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RLERANNE 3.0 mg- L'}, IBP B4k L, 5
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—=— [ mgL!
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1 I 1
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Fig. 2 Degradation of IBP from water by single ozonation
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Fig. 3 Pseudo first-order kinetics of IBP during single ozonation
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A, B 5L SRR X IBP (R 2B R N 53.29% |, Fi il
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FAAAXT IBP B L BRFHIE S| T 85.53% ,imik
o Tl L AR S AR A Bk SAC W B 3 2 BR AR
Z A, VA SAC/ BRSO AR & iR A T A AR RE
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1.0
2

= 06 A Oy
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0.2 1 I 1 L
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B4 SAC fEURARML AKX IBP 4k
Fig. 4 Catalytic ozonation of IBP from water by SAC
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1.1
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Fig. 5 Effect of ozone concentration on IBP removal

by catalytic ozonation by SAC
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Table 1  Pseudo-first-order rate constants of IBP degradation

in the catalytic ozonation processes

0 10 20 30 40

t/min
[IBP], =500 pg-L~!, pH=6.0 0.5,
T=(21%2)C, [0;] =1 mg-L~!
B 6 A[E SAC #MEST IBP BENLHR
Fig. 6 Effect of SAC concentration on IBP removal by
catalytic ozonation by SAC

SAC S B S Bl

g ERER R BREM I
/mg-L ! /min ~! /min !
0 0.0280 0.914 8 0.0189 0.9889
10 0.039 8 0.9718 0.014 5 0.9879
25 0.067 1 0.962 3 0.0158 0.992 6
50 0.063 2 0.7962 0.0152 0.969 0
100 0.1027 0. 8609 0.0579 0.996 9
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Fig. 7  Effect of SAC dose on the ozone decomposition
in the presence of SAC
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