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Tab.1 Water quality of the wastewater
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Fig.1 Experimental facility for citric acid wastewater with ozone oxidation
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Fig.2 Effect of contact time on removal efficiency of COD(a) and chroma(b)
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Tab.2 Factors and levels of orthogonal experiment design
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Tab.3 Analysis of orthogonal experiment results

o RES . o o
SR COD E£BR/% MR/ %
A B C
1 1 1 1 72.7 80.1
2 1 2 2 80.9 87.4
3 1 3 3 75.8 82.6
4 2 1 2 78.2 85.5
5 2 2 3 88.5 96.0
6 2 3 1 80.4 87.6
7 3 1 3 79.1 85.4
8 3 2 1 84.6 9.5
9 3 3 2 79.4 85.7
COD ERZR
K1 229.4 230.0 237.7
K2 247.1 254.0 238.5
K3 243.1 235.6 243.4
R 17.7 240 5.7
Jit €%
M1 250.1 251.0 260.2
M1 269.1 275.9 258.6
M1 263.6 255.9 264.0
N 19 249 54
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Fig.5 Reaction rate curve of COD of citric acid wastewater

treated with ozone oxidation
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method , and the resulting biochar has great potential for application in wastewater treatment and soil quality im-
provement. Despite the potential of sludge biochar,comprehensive reviews on the factors influencing its produc-
tion , modification techniques, and specific applications in wastewater treatment and soil quality improvement
are insufficient.This paper systematically presents the principles and methods of sludge biochar preparation , an-
alyzes the impact of factors such as pyrolysis temperature, duration, heating rate, and additives on its
properties ,and explores modification methods to enhance its performance.This paper also reviews the applica-
tions of sludge biochar in soil amelioration and water pollutant adsorption, providing prospects for future re-
search.

Keywords : municipal sludge ;sludge biochar; modification ; pollution control ;soil improvement
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The Advanced Treatment Technology of Citric Acid Wastewater
Based on Ozone Oxidation
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Abstract; The wastewater from citric acid industry belongs to high concentration of organic pollutants,and the
secondary effluent treated with biochemical method still contains certain level of COD and chroma.To eliminate
their threats to the environment, this work tried to treat the secondary effluent of citric acid wastewater with
ozone oxidation. The optimal technical parameters were determined through orthogonal experiment.The result
showed that the COD removal rate of citric acid wastewater was 88.5% , and the decolourization ratio attained
96.0% under the optimized conditions of contact time of 30 min,pH of 10,and temperature of 27 °C.

Keywords ; citric acid wastewater ; ozone oxidation ;orthogonal experiment ;kinetics
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