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A B S T R AC T

A simple process, vacuum distillation, was utilized for purifi cation of methyl orange (MO) as 
dye effl uent. The dye effl uent characteristic of high chemical oxygen demand (COD) value and 
high chromaticity is diffi cult to treat for the industrial wastewater treatment. In our work, the 
effect of some factors on the distillation effi ciency (DE), including pressure, concentration and 
the surfactant based on the optimal conditions was evaluated. The results showed that the COD 
removal for 99.57% was obtained when the concentration of MO is 2000 mg l−1 at the pressure 
of 0.070 MPa. Moreover, the polyacrylamide (cationic) used in initial concentration of 500 mg l−1 
show satisfactory removal effi ciency in the further test.
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1. Introduction

Dye plays a very important role in our daily life, 
which is used in many industries widely, such as food, 
paper, carpets and textiles [1]. While Dye makes our life 
colorful, it causes severe environmental problem. It is 
reported that approximately 2% of 1 ton dye discharge 
every year [2]. Among the organic synthetic dyes, azo 
dye is the most widely used one. In addition, MO is a 
representative contamination in azo dye wastewater, 
which shows poor biodegradability, high COD and high 
chromaticity [3].

Due to environmental requirements in recent years, 
several conventional wastewater treatment methods 
have been used, including physical, chemical and bio-
logical methods [4–14]. However, the biological meth-
ods are very effective for the disposal of wastewater but 

they are ineffective if recalcitrant organic compounds 
present [14]. Meanwhile, the physical and chemical 
technology displayed inadequately in the purifi cation 
for wastewater with high pollutants. Recently, wet air 
oxidation has been used as an effective process to reduce 
COD of wastewater. However, the high energy require-
ment and the use of high-pressure reactors with associ-
ated equipment make the treatment of large volume of 
wastewater unviable and uneconomical [15]. Thus, they 
have individual advantages, but shows powerless on 
the advanced purifi cation to effl uent with high concen-
tration [4]. As a result, an effective approach to purify 
the dyeing wastewater should be developed.

On the other hand, distillation is considered as an 
effective separation technology, which was applied 
to the desalination of seawater and the preparation of 
ultra-pure water [16–20], so distillation is an appropri-
ate approach to advance purify the MO wastewater with 
high concentration [20]. However, it is noteworthy that 
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