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Ru/AC Catalyzed Ozonation of Recalcitrant Organic Compounds
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Abstract: Ozonation and Ru/AC catalyzed ozonation of dimethyl phthalate (DMP), phenols and disinfection by-products precursors were
studied. It shows that Ru/AC catalyst can obviously enhance the mineralization of organic compounds. In the degradation of DMP, TOC
removal was 28.84% by ozonation alone while it was 66.13% by catalytic ozonation. In the oxidation of 23 kinds of phenols, TOC removals
were 9.57%-56.08% by ozonation alone while they were 41.81%-82.32% by catalytic ozonation. Compared to ozonation alone; Ru/AC
catalyzed ozonation was more effective for the reduction of disinfection by-products formation potentials in source water. The reduction of
haloacetic acids formation potentials was more obvious than thichlomethane formation potentials. After the treatment by catalytic ozonation, the
haloacetic acids formation potentials decreased from 144.02 pg/L to 58.50 pg/L, which was below the standard value of EPA. However
ozonation alone could not make it reach the standard. The treatments of source water by BAC, O; + BAC, 0;/AC + BAC and Ruw/AC + O; +
BAC were also studied. In the four processes; TOC removal was 3.80%, 20.14%, 27.45% and 48.30% respectively, COD removal was
4.37% > 27.22% 5 39.91% and 50.00% respectively> UV,s, removal was 8.16% > 62.24%, 67.03% and 84.95% respectively. Ru/AC
+ 05 + BAC process is more effective than the other processes for the removal of TOC, COD and UV,s, and no ruthenium leaching observed in
the solution. It is a promising process for the treatment of micro polluted source water.
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Fig.1 Schematic diagram of Ru/AC + O3 + BAC combination process
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Table 1 Reaction rate constant and TOC removal in 60 min

of phenolic compounds

S USRS K ! TOC ZBR%/%
RS MRS RS BB

PN 0.1363  0.3575 11.10 55.00
A 0.3327 0.7728 26.60 65.71
i) 2 e Ty 0.3382  0.7327 28.60 61.74
S 0.4221 0.54614 33.38 71.20
o} ST 0.1841 0.2569 36.14 76.20
R 0.1630  0.2500 56.08 70.13
AT T 0.1208  0.2904 32.29 74.69
ol A Ty 0.1399 0.1907 31.53 68.21
A0 P LT 0.1134  0.2350 25.76 41.81
[18) R 1y 0.0870 0.2165 18.90 51.68
Xof B 5L T 0.146 1 0.3252 15.40 49.90
K T 0.0333  0.1757 26.14 69.51
2K 0.3280  0.3711 47.27 73.06
1-Z51%) 0.1851 0.4105 30.0 43.30
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4- R 0.3536 0.3754 24.13 58.92
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2,3-Z A 0.1633  0.2138 16.04 46.18
1,2, 3-8 =T 0.444 1 0.5540 38.94 74.49
55 0.4960  0.6399 32.34 56.73
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