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Abstract: Certain organic compounds are hardly biodegradable in dairy wastewater, rendering it difficult to treat. In this study, a ternary

catalyst (Mn—Co—Ce/y—Al,03) was prepared using an impregnation method. By selecting tertiary aerobic dairy wastewater as the treatment

object, the effects of roasting temperature, roasting time, catalytic reaction time, pH, ozone dosage, and catalyst dosage on the catalytic

oxidation effect were investigated. The results showed that the removal rate of CODc, reached approximately 50% in 30 min under optimal

reaction conditions: catalyst dosage of 15 g+ L™, pH=9, and ozone dosage of 12.5 mg+ L'+ min™". The catalysts were characterized via XRD,

SEM, BET, and XPS, which showed that the metal oxides were successfully supported on spherical y=ALO; and highly dispersed. A cycle

test was performed and showed that the catalyst maintained high activity even after 5 cycles, indicating its good stability. Reactive oxygen

quenching revealed that O+, HO+, and '0: could be generated in the system, while 'O, plays a dominant role.

Keywords : Mn—-Co—Ce/y—AlOs catalyst; catalytic ozonation; dairy wastewater; reactive oxygen specy
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Table 1 Tertiary aerobic effluent water quality index
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S 204 496 53.90 6.45 8.70
FrifE22 16.50 14.20 2.43 0.14 0.09
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Figure 1 Schematic diagram of experimental device
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(a) A1 (b) 2} y—ALO; A SEM &, (¢) Al (d) } Mn—Co—Cely—ALO: A SEM [£]
(a) and(b) are the y=Al,0; SEM images, (¢) and(d) are the Mn—Co—Ce/
v-ALOs; SEM images

B2 y-ALO;FA Mn—Co—Ce/y-ALO: K SEM
Figure 2 SEM images of y=ALOs and Mn—Co-Ce/y—AlO5
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Figure 3 Nitrogen adsorption and desorption isotherms and pore

size distributions of y=ALOs; and Mn—-Co—Ce/y—Al,0;
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ALOs PDF#29-0063

||
10 20 30 40 50 60 70 80
20/°
Bl 4 Mn-Co-Ce/y—ALO;HI XRD Elif

Figure 4 X-ray diffraction spectra of Mn—Co—Ce/y-ALO;
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