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Degradation of Rhodamine B by peroxymonosulfate synergistically
activated by UV/activated carbon

FAN Xing TANG Yuchao™" YAO Shunshun

( Anhui Jianzhu University, Key Laboratory of Anhui Province of Water Pollution Control and Wastewater Reuse, Hefei, 230601, China)

Abstract: Synergistic activation of peroxymonosulfate ( PMS) by ultraviolet (UV) and activated
carbon (AC) produces sulfate radicals (SO, ) to degrade dyes. Rhodamine B (RhB) was used as a
target pollutant. The effects of PMS concentration, AC dosage, and initial pH of the wastewater on
the degradation of/RhB were investigated. Experiments showed that UV/AC combination effectively
activated PMSz:When . the AC was dosage 0.5 g+ L™, PMS concentration 2.0 mmol - L', the
degradation rate of 10 mg- L "' RhB reached 89% in 5 minutes.The degradation rate increased with the
increase of initial PMS concentration and AC consumption. But when it exceeded a certain amount,
the promotion of degradation was not obvious. The degradation reaction followed Quasi-first-order
kinetics.Free radical scavenging experiment proved that sulfate radical (SO, ) was the main active
radical, and hydroxyl radical (HO- ) also played a certain role. At the same time, it was proved
that the contribution of UV to PMS activation was greater than AC. Through UV-visible spectroscopy
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and FT-IR spectroscopy, it was preliminarily inferred that the degradation of RhB molecules was
mainly due to the effects of conjugated structure cleavage and N-position deethylation. After five
cycles of experiments, the decolorization rate of RhB still reached 85% , which proved the stability of
the degradation system.

Keywords: UV light, activated carbon, peroxymonosulfate, Rhodamine B, sulfate radical.
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Fig.1  Diagram of reaction device

2 ZEHL 59598 (Results and discussion)
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Fig.2 RhB degradation process and quasi-first-order kinetics fitting under different systems
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Fig.3 Influence of PMS concentration on degradation of RhB in UV/AC/PMS system
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Fig.4 Effect of AC addition on the degradation of RhB in UV/AC/PMS system
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Fig.5 Effect of initial pH on the degradation of RhB in UV/AC/PMS system
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Fig.6 Effect of free radical scavengers on the degradation of RhB by different systems
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Fig.7 UV-Vis absorption spectra of RhB and Fig.8 UV-Vis absorption spectra of RhB degradation
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