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Discoloration of Azo—Dyes Using Zerovalent Iron
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ABSTRACT : Reductive discolorization studies were conducted. Azo-dyes usually have biological toxicity and it is known that the dyes
are hardly removed by biological treatments. One of the simplest way to remove the color is to break the azo-bond and it is possible to
break the bond with zero-valent metals. Three types of azo-dyes (Cibacron Briliant Yellow 3G-P (CBY3G-P), Benzopurpurin 4b (B-4B),
Chicago sky blue 6b (CSB6B)) were tested. All tested azo-dyes were highly pH dependent and lower pH was preferred. The reaction
mechanism was reductive cleavage and amines were expected as products. The dissolved iron ions from zero-valent iron can also remove
the color through coagulation and precipitation and a set of experiments were conducted to evaluate the contribution by the dissolved iron.
The results indicated that the contribution were also dependent on the type of dyes. This study showed that the reductive cleavage using
zero-valent iron could be an alternative for the azo-dye waste water.
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Fig. 1. Chemical structure of the azo-dyes.
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Fig. 2. UV-visible absorption spectrum of the CBY3G-P at di-
fferent reaction time.
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Fig. 4. UV-visible absorption spectrum of the CSB6B at diffe-
rent reaction time.
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Fig. 5. Reduction of the CBY3G-P at variable pH range.
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Table 1. Reaction velocity constant and R® of CBY3G-P, B-4B
and CSB 6B on the assumption of pseudo-first order
CBY3G-P B-4B CSB 6B
k value R? k value R’ k value R
pH6 0.0401 | 0.8683 | 0.0341 | 0.2357 | 0.0832 | 0.7921
pH7 0.0268 | 0.7473 | 0.0374 | 0.3260 | 0.0625 | 0.8318
pH8 0.0007 | 0.0414 | 0.0410 | 0.6738 | 0.0001 | 0.0016
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Fig. 8. Revoval rates of dyes through the coagulation in the
presence of the dissolved iron.
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