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Fig. 1 Effect of ultrasonic frequency on regeneration performance
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efficiency(c) of each activated carbon sample under different particle size distributions
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Tab. 2 Changes of surface functional group content and pH,,. of original and regenerated carbons
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Fig.8 Mechanism diagram of ultrasonic regeneration of activated carbon
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Regeneration of activated carbon in advanced treatment of
pharmaceutical wastewater by ultrasonic radiation

Yan Yixin, Dong Jie, Geng Ying, Fu Zhixuan, Wang Qikun, Gao Jianlei

(School of Ecology and Environment, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Activated carbon is widely employed in the advanced treatment of pharmaceutical wastewater due to its re-
markable adsorption capacity. However, traditional thermal regeneration methods are constrained by high energy consumption
and significant carbon loss. In this study, saturated activated carbon from a norfloxacin pharmaceutical wastewater treatment
system was regenerated via ultrasonic irradiation, and comprehensive characterization techniques were used to assess structural
and performance changes in the activated carbon before and after regeneration. The results demonstrated that under optimal
conditions(an ultrasonic frequency of 20 kHz. a power density of 2.6 W/mL, a treatment time of 30 minutes, and a composite
medium of 0.2 mol/L. NaOH and 5% ethanol) , the regeneration efficiency reached 79.7%. Even after five regeneration cycles,
the activated carbon retained a high regeneration rate, with cumulative carbon loss remaining below 2.0%. Microstructural ana-
lyses revealed that the synergistic effects of ultrasonic-induced physical stripping, free radical oxidation, and chemical action
from the composite medium facilitated mild pollutant desorption while effectively preserving the structural integrity of the acti-
vated carbon. Therefore, ultrasonic regeneration technology provides a promising approach for the efficient, sustainable reuse
of activated carbon and the advanced treatment of pharmaceutical wastewater.

Keywords: activated carbon; norfloxacin wastewater; ultrasonic regeneration; composite medium; structural stability
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