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Degradation of Rhodamine B by quinone-activated persulfate process

ZHU Weihuang ™" YANG Rui WANG Hongwei

(Key Laboratory of Northwest Water Resources, Environment and Ecology, Ministry of Education,

Xi’an University of Architecture and Technology, Xi'an, 710055, China)

Abstract; The current study investigated the influences of the simulated solar light irradiation,
different quinones containing redox sensitive chemical structure, ferric iron, pH and racial quencher
on the decoloration of Rhodamine B by quinone -activated persulfate process. The results showed the
decoloration of Rhodamine B was influenced by activated persulfate in the presence of different
concentrations of quinone. However, the extent of Rhodamine B decoloration showed no significant
difference in acidic or alkaline conditions. Compared with ethanol, TBA was a more effective
quencher for semi-quinone racials. Furthermore, the results indicated that the organic compords
containing quinone structure, AQS and AQDS could effectively activate persulfate and enhance the
degradation efficiency of persulfate and consequently increase the extent of Rhodamine B
decolorazation. It was attributed to the semi-quinone racials generated by the quinones in the reaction
system, because semi-quinone racials could effectively activate persulfates. Interaction between of
quinone and Fe( Il ) plays a key role in the activation of persulfates.

Keywords : persulfate activation, quinone-containing organic matter, Rhodamine B.
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Fig.1 Light source and photoreactor
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Fig.2 Chemical structure of quinones
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Fig.3 characteristics of RhB degradation in reaction systems containing different quinones
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Fig.4 Proposed mechanism for RhB degradation in reaction systems of “ quinones-iron-persulfate”
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Fig.5 Effect of quinone concentrations on RhB degradation
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Table 1 linear fitted parameters for RhB degradation by persulfate activated by low concerntration quinones
kx 107 b Adj. R-Square
0.01 mmol-L™" AQS -11.2+0.35 0.9916+0.004 0.9859
0.02 mmol-L™" AQDS -7.89+0.13 0.9943+0.001 0.9961
0.05 mmol - L™" AQDS -7.85+0.19 0.9970+0.002 0.9931

R2 BRIGALORARELEAR P FHI B ) ExpGro BEALILLE 24

Table 2 ExpGro fitted parameters for RhB degradation by persulfate activated by quinones
a b ¢ Adj. R-Square
0.05 mmol-L™" AQS 1.365+0.098 -33.2+3.20 0.184+0.024 0.9650
0.08 mmol -L™" AQS 1.733+0.119 -14.22+1.19 0.111+0.021 0.9746
0.1 mmol-L™" AQS 1.721+0.098 -10.98+0.699 0.113+0.013 0.9882
0.2 mmol-L™" AQS 1.103+0.056 -10.34+1.076 0.035+0.026 0.9564
0.08 mmol-L™" AQDS 1.349+0.044 -63.30+2.18 0.330+0.006 0.9978
0.1 mmol-L™" AQDS 1.498+0.052 -53.31+2.09 0.252+0.009 0.9948
0.2 mmol-L™" AQDS 1.496+0.064 -32.78+2.00 0.173+0.015 0.9880
0.3 mmol-L™" AQDS 3.193+0.172 -21.72+0.771 0.159+0.008 0.9959
0.4 mmol-L™" AQDS 2.503+0.155 -31.03+1.429 0.186+0.009 0.9943
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