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Impact of Catalytic Ozonation with Ferric Hydroxide on HAAs Formation

Potential of a Filtered Surface Water

ZHANG Tao, LU Jirrfeng, MA Jun, CHEN Zhong-lin, SHEN Sufang, WANG Qun
( School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: Formation potential of five haloacetic acids (HAASFP) of a filtered surface water was studied after ozonation alone and
catalytic ozonation with a ferric hydroxide ( FeOOH) . Factors studied were oxidation time, bromide, pH, bicarbonate alkalinity, and
ozone dosages. The haloacetic acids detected were dichloroacetic acid ( DCAA), trichloroacetic acid (TCAA) ., and dibromoacetic acid
(DBAA) when bromide existed. The catalytic ozonation caused a reduction of HAASFP of the nomrbromide containing water for
9.5% ~ 18.3% compared to that of ozonation in 5~ 20 minutes. Incremental addition of bromide led to a much lower HAASFP after
catalytic ozonation than that after ozonation. HAASFP of the water at neutral pH was higher than that at acidic and basic conditions.
The HAASFP
decreased as bicarbonate concentration increased, and the disparity between ozonation and catalytic ozonation was also reduced. The
HAASFP after catalytic ozonation was 11.2% to 28.0% lower than that after ozonation while the ratio of 03/ TOC ranging from

Catalytic ozonation showed a most advantageous potential in controlling HAASFP over ozonation at neutral pH.

0.45 to 1.43. The effect of catalytic ozonation on HAASFP of the water is closely related to its enhanced generation of hydroxyl
radicals in catalytic process.
Key words: ozone; catalytic ozonation; FeOOH; HAASFP: bromide; bicarbonate
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Table 1 Characteristics of the filtered water used in this study
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Table 2 Variation of TOC of the filtered water after ozonation and

catalytic ozonation with FeOOH

A AR TOC R RASL)S TOC
[ min fmg*L"" Img+1."!
0 2. 84 2.84
2 3.27 3.71
5 3.24 312
10 3.21 3.10
20 3.03 3.17
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Fig. 2 Effect of bromide on HAAFP of the filtered surface
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Table 3 Effect of bromide on HAASFP of the filtered water after ozonation and catalytic ozonation

Br iffiE HAASFP/Uge 1! fil 4k SLAUAU IR LE S HAASFP/Hmol* L' e ST L S
JmgeL”' 05 03/ FeOOH SRS F o e % 05 03/ FeOOH USRI F1 55 L/ %
0 52.52 47.51 9.1 0.348 0.316 9.5
0. 67 34.48 27.02 21.8 0.215 0.168 21.6
1.34 47.73 34.36 28.0 0.284 0. 201 28.0
2.01 39.31 33.13 14.9 0.225 0.191 15.7
3.36 34.34 27.22 19.7 0. 190 0.152 20.7
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