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A B S T R AC T

In this paper, the technical capabilities of a lab-scale electrodeionization (EDI) process and its 
basic technology electrodialysis (ED) process that used for removing NO3

– from nitrate-contam-
inated groundwater were investigated. The EDI unit with three chambers (anode, diluted and 
cathode) was used; it utilized electricity to regenerate ion-exchange resins instead of chemicals. 
At fi rst, the voltage-current (V-I) characteristic curves about the ED and EDI processes were 
studied, and then chose the optimum operating voltage which based on the curves. The effects 
of operational parameters (voltage, water fl ow rate and initial NO3

–-N concentration) on nitrate 
removal rate and concentration effect of ED and different ion-exchange resins, the proportion 
of anion and cation resins and the voltage used for regeneration of EDI were investigated. The 
results of ED showed that NO3

–-N concentration could be reduced from initial 50–300 mg/l to 
1–6 mg/l, with the removal rate 99% and the conductivity could be reduced to less than 10 µs/
cm. Under the conditions of equal (1–8 l/h) and unequal (1:1,2,3,4,5,6,7,8 l/h) water fl ow rate 
between concentrated and diluted water, the concentrated water could be reached to 2–5 times 
more than the initial water. The current effi ciency and energy consumption was 17–34% and 
0.–1.7 W·h/l, respectively. It was shown that ED was effective to NO3

– removal and concentra-
tion. As to EDI process, the results showed that continuous electrodeionization could regener-
ate the resins effectively from simulated nitrate-contaminated water. Under the condition of 
50 V as the regenerate voltage, after 90 h, the regeneration rate was as high as 60%. In addition, 
the NO3

–-N concentration of the diluted water was reduced to 5 mg/l from initial 50 mg/l. As 
a fundamental technology of in-situ remediation for groundwater contamination, the process 
was proved to be feasible and provided foundation for further research.
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1. Introduction

Nowadays, nitrate contamination of surface and 
ground waters has become a main environmental prob-
lem in many countries. Due to it is related to a number 
of health hazards; nitrate contamination has aroused 
more and more concern. Around 1960, 200 infants living 

in a village that located on the border of Germany and 
Austria had been found that approximately half of the 
infants suffered from “Methemoglobinemia”, known as 
“Blue baby syndrome”, among which one third died and 
one third appeared the symptom of oxygen lack [1]. The 
World Health Organization’s recommendation on the 
maximum contaminant level (MCL) in drinking water 
is 10 mg/l NO3

–-N [2], while in our country the drinking 
water standard of the GB/T 14848-93 has set the maxi-
mum contaminant level at 20 mg/l NO3

–N [3]. Early in 
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