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Abstract: The petrochemical reverse osmosis concentrate (ROC) was treated using a combined
ozone—sequencing batch reactor—ozone (0,-SBR-0,) process. The effects of initial wastewater pH, O,
concentration, and reaction time on the oxidation efficiency were systematically investigated. Additionally,
the impact of pre-oxidation duration with O, on the treatment efficiency of the SBR was analyzed. Three-
dimensional fluorescence spectroscopy (EEM) and Fourier infrared spectroscopy (FTIR) were employed to
elucidate the mechanism of organic matter removal. Compared with SBR alone, under the conditions of
initial raw wastewater pH of 6.98, O, concentration of 30 mg/L, and pre-oxidation time of 60 minutes, the
COD removal efficiency achieved by the O,=SBR process increased by 42.5%. Following 90 minutes of
advanced O, treatment of the effluent from the O,—SBR process, COD, TOC, NH,—N and TN in the effluent
were reduced to 58 mg/l, 18 mg/L., 0.50 mg/l. and 2.40 mg/L, respectively, which complied with the
requirements specified in Emission Standard of Pollutants for Petroleum Chemical Industry (GB 31571~
2015). The EEM results indicated that Os effectively removed both the original fulvic acid and humic acid
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present in the wastewater, as well as those generated during subsequent biochemical processes. According

to the FTIR analysis, O; pre-oxidation could eliminate certain phenolic and amine compounds, thereby

reducing wastewater toxicity and enhancing its biodegradability. Biological treatment could produce

metabolic byproducts, including polysaccharides, phenols, amino acid derivatives, and aromatic

compounds originating from humic acid. The O, advanced treatment process effectively removed soluble

microbial products while facilitating the transformation of aromatic and aliphatic compounds into ester

compounds.
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Fig.1 Schematic diagram of ozone device
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7£ pH 4 6. 98 (JEL7K pH) L O, % B 4 30 mg/L . Hi %A Ak
B 8] 247 60 min ,SBR F2 1217 18 d, 5L S TR & Ak 34
90 min F Z54 T, XF COD .\ TOC UV, B B 2 B R 43
WM T1. 8% .73. 7% .87. 4%, 7k COD .\ TOC .NH,-N
FLTN He B 43531 h 58, 18.,0. 50 il 2. 40 mg/L, i /&
(A AE 22 Tl 75 G 9 HE il bs #E ) (GB 31571—

2015) %K .

@  EEM&Z5HEEH, 0,0 LAEBRA L ROC H L
FAEASE P TR RS & R YT . FTIR 45
SR, O, W& Ak ] LA 2B o N e 2 I, RAIG
JEoK M B R K B AT A At . AR AR B2 A
205 B2 SRR IS W R B IR AT AR 1 5
GEACA WA =W 5 O, R B2 b B o] AR G 4=
R =4, I B 5 B RG24k & W e fe hy
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