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Abstract: Ozonation and electro-peroxone (EP) technologies were employed within a fine chemical
industrial park in Ningxia to investigate the biodegradability and biological inhibition of wastewater from
three representative chemical and pharmaceutical enterprises that were resistant to conventional

biological treatment. All three types of wastewater exhibited certain inhibitory effects on the activity of
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activated sludge, with the primary toxic constituents being phenolic compounds and organochlorine
pesticides (OCPs). Specifically, the wastewaler from enterprise A predominantly contained 2—nitrophenol,
endrin, o0,p’=DDE, etc.. In contrast, the wastewater from enterprise B mainly comprised 2,4-nitrophenol,
methoxychlor, chloroform, etc.. The wastewater from enterprise C primarily included 2-nitrophenol,
dicofol, dieldrin, etc.. The two advanced oxidation methods significantly enhanced the biodegradability of
wastewater and reduced biological inhibition. Following ozonation treatment, the BOD,/COD (B/C) ratio of
wastewater samples from enterprises A, B, and C increased from initial values of 0.18, 0.02, and 0.11 to
0.56, 0.29, and 0.36, respectively. Consequently, the biodegradability of the wastewater improved from
non-biodegradable to better biodegradable, marginally biodegradable, and biodegradable, respectively,
and the corresponding biological inhibition rates all decreased. After EP treatment, the B/C ratios
increased to 0.34, 0.16, and 0.32, indicating improved biodegradability classifications as biodegradable,
non-biodegradable, and biodegradable, respectively. The biological inhibition rates decreased by 16.3%,
25.9%, and 33.4%, respectively. The efficiency of EP could be significantly reduced by low conductivity
and high sulfate concentrations, whereas high chloride concentrations might compromise the effectiveness
of ozonation. Furthermore, EP could achieve 90% COD removal within one hour, while the corresponding
removal efficiency of ozonation was relatively limited at 64%. Adjusting the concentration of gaseous
ozone appropriately could enhance the COD removal efficiency of EP. These findings indicate that
advanced oxidation technologies, particularly when integrated with primary treatment methods, are highly

effective in treating wastewater generated by the chemical and pharmaceutical industries.
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Fig.1 Schematic diagram of experimental facility
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Tab.1 Basic water quality indicators
I H fnlr A 1k B 4k C
pH 6.46~6.80 |7.34~7.40| 7.51~7.60
o/ 220~300 | 20~50 300~350
MUE/NTU 2.8~5.6 1.1~2.3 7.7~8.7
BRERAR/ (mg - L) ND ND ND
TRIR AR/ (mg- L") |145.5~199.9|47.5~63.3|498.6~688.3
SR/ (nS em™) |2 600~3 200| 278~899 6720~
14 300
B RE R E AR (ng -
) 1 670~2 560| 348~580 |2 430~8 780
S EE/(mg- L) 124~198 |73.5~92.2| 440~1 130
A/ (mg L") 0.060~0.715|  0.01 0.01
BIFY (mg L) 45~89 22~46 21~74
S/ (mg-17") 43.5~86.8 | 123~195 |2 110~4 910
HiERER/(mg L") | 670~1480 |32.1~70.6| 134~749
#/(mg-L") 423~618 | 67~166 | 167~2290
5/ (mg+ L") 21.3~312 | 9.7~248 | 76~286
B/(mg- L) 13.4~26.3 | 1.42~5.51|13.54~86.30
#k/(mg- L) 0.14~0.37 ND ND
BATHLBR (mg- L") |34.50~56.17 20 50-55.39
12.66
BOD./(mg-L™") 19.2 1.6 11.8
COD/(mg-L™) 107 88 104
B/C 0.18 0.02 0.11
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Fig.2 Biological inhibition and proportion of toxic

substances in wastewater
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