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Catalytic reductive degradation and reaction mechanism of azo dyes by silver nanoparticles

ZHANG Jun, YAO Ping, XU Lei, HANG Weiming
(Suzhou Institute of Trade and Commerce, School of Textile Clothing & Arts Media, Suzhou 215009, China)

Abstract: In order to discuss the catalytic reductive degradation of dyes and mechanism of the reactions by silver nanoparticles

(AgNPs) , monoazo and diazo dyes are selected as the target degradations and sodium borohydride is used as reducing agent. As shown from

the experimental results, sodium borohydride could reduce monoazo dyes ( Acid Orange 7 and Acid Red B) without AgNPs, and the addition

of AgNPs with NaBH, could promote the rate of the reduction of Acid Orange 7 and Acid Red B significantly. The reductive degradation of

Acid Orange 7 and Acid Red B is mainly hydroreduced on azo group, which results in the breaking of azo bond of dye molecule and the

formation of corresponding organic compounds. In the same time, the molecular structure of monoazo dyes are destroyed. For diazo dyes
(Congo Red and Acid Black 1), the reductive reaction ability of NaBH, is very limited without the addition of AgNPs, and the decrease of
characteristic absorption peak is also very limited. Two kinds of diazo dyes can be effectively reduced and degraded under the condition of

addition of AgNPs and NaBH,.
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