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A B S T R AC T

Gas-fi lled membrane absorption process is a safe, effective and economic method for acrylonitrile 
wastewater treatment. However, membrane fouling is a serious problem affecting proper opera-
tion of gas-fi lled membrane system. This study investigated the fouling characteristics in a 72 
h continuously operating gas-fi lled membrane, and proposed an effective method to clean the 
membrane modules. In the gas-fi lled membrane system for acrylonitrile wastewater treatment, 
HCN transfer through gas-fi lled membrane stopped in two hours because of fouling. Cyanide 
removal rate achieved 82.0%. Permeation caused by hydrophilization occurred when gas-fi lled 
membrane absorption period was long enough, which led to operation failure of the whole treat-
ment system. Inorganic fouling caused by Fe was found as the predominant reason. Four clean-
ing agents and three cleaning modes were applied for the fouled membrane to recovery mass 
transfer coeffi cient (K). The four-step cleaning (tap water-HCl-NaOH-EDTA) was recommended 
for the hydrophobic membrane system. The recovery of K value reached 95% for each cleaning 
cycle, which was confi rmed in the pilot study as well. The results showed that it is feasible to reuse 
membrane modules during gas-fi lled membrane process for acrylonitrile wastewater treatment.
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1. Introduction

Acrylonitrile is an important chemical for petrochemical 
industry. The wastewater from acrylonitrile plants contains 
high concentration cyanide, which is high toxic. Because 
of the potential hazards associated with cyanide, cyanide 
removal from acrylonitrile wastewater is therefore essential. 
The adopted methods for cyanide-contaminated effl uent 
treatment include the alkaline-chlorination-oxidation pro-
cess, copper-catalyzed hydrogen peroxide oxidation, ozon-
ation, electrolytic decomposition, biodegradation, etc [1,2]. 
Gas-fi lled membrane absorption process is a promising 
process for cyanide removal from some kinds of industrial 

wastewater with its advantages over other processes [3]: 
(1) wide applicability; (2) high cyanide recovery effi ciency; 
(3) no production of secondary pollutants; (4) low energy 
consumption; and (5) convenient operation. However, little 
information and inadequate experience are available on 
removing cyanide from acrylonitrile wastewater using gas-
fi lled membrane in previous investigations.

In our previous study, we applied gas-fi lled mem-
brane to acrylonitrile wastewater treatment. The opera-
tional conditions were optimized and the pre-treatment 
strategies were proposed to enhance HCN removal. The 
overall removal rate has been signifi cantly increased 
to 87.1%. However, membrane fouling was found to 
be an important problem affecting proper operation of 
gas-fi lled membrane system. In other previous studies, 
little information is available on membrane fouling and 
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