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A B S T R AC T

We investigated the treatment performance of conventional membrane separation, UV irra-
diation, UV/O3 system and UV/anodized TiO2 membrane technology for the removal of 
N-Nitrosodimethylamine (NDMA) from water. The RO membrane did not prove to be effective 
for NDMA removal. The UV/anodized TiO2 membrane process decomposed almost 100% of 
NDMA in the range of all NDMA concentrations. UV/A-Ti-M system was achieved the com-
plete removal of NDMA within 20 mg l−1 of NDMA concentration, indicating that the UV/
anodized TiO2 membrane process is a promising treatment technology for treating NDMA 
contaminated water. With regards to by-products, DMA yield increased with an increase in 
initial NDMA concentration, whereas MA yield decreased.
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1. Introduction

NDMA contamination of drinking water is of partic-
ular concern due to the minute concentrations at which 
it is harmful, the diffi culty in detecting it at these low 
concentrations, and the diffi culty in removing it from 
drinking water. Extensive research has been conducted 
on NDMA removal by means of physicochemical treat-
ment options, such as adsorption on activated carbon 
(AC), hydrolysis, metal complexation, ozonation and 
UV photolysis [1–5]. Among these techniques, adsorp-
tion on granular activated carbon (GAC) and UV photol-
ysis were reported to be the most effective in removing 
or degrading NDMA.

However, GAC adsorption involves challenges such 
as competitive adsorption by natural organic matter 
and the cost for such adsorbents. Also, the reformation 
of NDMA after destruction by UV irradiation may occur 

if there are organic precursors in the wastewater [6]. 
Membrane processes such as microfi ltration (MF), nano-
fi ltration (NF) and reverse osmosis (RO) are emerging 
technologies that can be used as alternative treatment 
processes for the removal of relatively low molecu-
lar weight organic contaminants from surface water 
and wastewater. However, RO is only able to remove 
approximately 50% of NDMA [7].

Authors’ lab has developed innovative hybrid tech-
nology which combines UV treatment with anodized 
TiO2 membrane (A-Ti-M) technology. The anodized TiO2 
membrane showed dual function such as photocatalytic 
decomposition of organics and membrane fi ltration [8]. 
Several researchers reported that the hybrid membrane 
capable of dual function such as fi ltration and cataliza-
tion [9–11]

The objective of this study is to compare NDMA 
removal effi ciencies using conventional technologies 
(RO, UV treatment, UV/O3 treatment) and innovative 
hybrid technology which combines UV treatment with 
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