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ABSTRACT 
Traditional wastewater treatment focuses on removing of pollutants, while ignoring the recovery of potential resources. 
This leads to over consumption of energy and chemicals. It is reported that wastewater treatment plants consume more 
than 5% of global electricity. Furthermore, nutrients from wastewater are accumulated in sewage sludge, and disposal 
of the sludge results in dispersion of the nutrients into aquatic environment. A new concept focuses on recovering of 
resources. In this concept, wastewater is regarded as a renewable source to provide products or energy by resource 
recovery systems (RRS).  
 
Water recovery becomes more important in water shortage locations, which focuses on the maximum recovery of 
water from wastewater with water loop closure (WLC) or zero liquid discharge (ZLD) concept. However, both WLC 
and ZLD require intensive energy input. Capturing energy from wastewater may significantly reduce the energy 
consumption for the above mentioned concepts. 
 
This work reviews the recent development of ion exchange membranes on waste conversion and resource recovery 
with regard to the frame of reuse and recovery of water, resources and energy from wastewaters. Besides 
electrodialytic processes, recent development of physical-chemical, electro-chemical, and biological processes, like 
Reverse Electrodialysis (RED), Microbial Fuel Cell (MFC), Microbial Electrolysis Cell (MEC), Microbial 
Electrosynthesis System (MES) etc., which utilize ion exchange membranes as a key component, will also be 
reviewed in this work. Last but not least, prospective on the development of ion exchange membranes used in waste 
conversion and resource recovery from wastewater will be discussed. 
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