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Abstract

In this study, the effects of applied voltage, solution pH and coexistence of other ions such as sulfate ion (8042') and chloride

ion (CI) were investigated on the removal of nitrate-nitrogen (NO3-N) from ground water by electrodialysis. The examined

operating conditions were evaluated for optimizing the removal efficiency of NOz-N. Real ground water samples taken from a

rural area of Yongin city and artificial ones with components similar to the real ground water were tested for the study, which

contained NO3-N concentration of 17mg/L that exceeds current drinking water quality standard of 10 mg/L. The increase in the

removal rate of NO3-N was observed as the applied voltage increased from 5V to 30V, while no significant increase in the

removal rate appeared at the applied voltage beyond 20V during a given operating time. The removal rate appeared to get

lower at both acidic and basic condition, compared to neutral pH. Coexistence of of SO4% and CI' demanded much longer

operating time to achieve a given removal rate or to meet a certain level of treated water concentration. VWWhen nitrate ion was

combined with SO4Z'and CI, the removal rate was reduced by 4.29% and 10.83%, respectively.
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Fig. 1. Principals of electrodialyzer.
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Fig. 2. Schematic diagram of experimental apparatus

Table 1. Stack design
Description of equipmention
Cation exchange membrane  CMX (22 Sheets/set)
exchange membrane .
Anion exchange membrane  AMX (20 sheets/set)
Size of membrane 100*142
Effective area 50cm?2/Cell pair
Cell pairs 20Cell pair/set
Total effective area 0.1m?2/set
Parameters of functioning
Current max(A) 10
Voltage max(V) 30
Dilute compartrent(l/min) 3.66
Concentrate compartment (I/min) 3.66
_ Anode 2.64
Electrode compartment (1/min) Caihode > 64
Table 2. Characteristics of the used membranes
Grade CMX AVX
Strongly acidic Strongly basic
Type . !
cation permeable anion permeable
. High mechanical High mechanical
Characteristics
strength (Na—form) strength (Cl—form)
Electric Resistance 3.0 2.4
Burst Strength =0.40 20.25
Thickness 0.17 0.14
Demineralization of whey
Purification of organics Demineralization if whey
Application Concentration of inorganics  Purification of organics

Demineralization of sucrose  Concentration of inorganics

Desalination of ground water
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Fig. 3. Effect of voltage in the removal rate of nitrate in synthetic
water and groundwater.
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Table 3. Sample solution quality required for electrodialyzer
operation
flem Rangel
Temperature 15~40C
Ca?* less than 30mg/I
pH 4~9
Fe2y lessthan 0.1mg/I
S042- less than 50mg/I
SOz less than 20mg/I
HCO3~ less than 20mg/|
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Table 4. Physicochemical characteristics of the studied

groundwater
Parameters  Groundwater(July) Average annual Drinking Water Regulation
Conductivity 32045/cm - -
pH 6.5 6.45 5.8~8.5
Temperature 22~25T - -
Herdness 88mg/l 87.8 < 300mg/I
Turbidity 0.26NTU 0.43 < 0.5NTU
cr 16mg/! 21 < 250mg/l
NOs —N 16mg/! 16.7 < 10mg/l
S04° 50mg/l 47 < 200mg/l

Table 5. Effect of voltage in the removal rate of nitrate in
synthetic water and ground water

Time NO3 —N(mg/l)

(min) 5v 10v 20v 30v
0 16 16 16 16
5 8.02 5.01 2.96 3.06
10 4,61 1.77 0.73 0.87
20 2.57 1.03 0.16 0.01
40 1.82 0.4 0.00 0.00
60 0.55 017 0.00 0.00
100 0.38 0. 0.00 0.00

(a) synthetic water

Time NO3 —N(mg/))

(min) 5v 10v 20v 30v
0 16 16 16 16
5 15.85 13.72 9.37 9.583
10 14.09 9 1.76 1.44
20 12.58 0.98 0.19 0
40 10.08 0.99 0
60 7.52 0.03 0 0
100 3.52 0 0 0

(b) groundwater
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