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Removal of Nitrate Nitrogen from Groundwater
by Electrodialysis Reversal
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Nitrate nitrogen exists in an ionized form in ground water has a risk of
methemoglobin formation if taken by infants. The substance is hardly removed with
conventional water purification methods. Shinko Pantec has applied the electrodialysis
reversal (EDR) method to removal of nitrate nitrogen from groundwater. This can
eliminate scaling on electrodes and deposition of negatively charged colloids on
anion-transfer membrane which conventional electrodialysis suffered. Thus chemical
injection and membrane cleaning are eliminated. The delivered EDR wunit having L
capacity of 150 m*/day has achieved the removal ratio of 75.8 % or 6.5 mg/] from 26.9
mg/l in the raw water since June 1998.
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Tablel Raw Water Quality of Miyahara water
purification plant

Turbidity (degree) Less than 0.10
Color (degree) 1
pH (=) 6.6
‘Gation. Transter vmrngmr sl Potassium permanent 1.9
Wembrane g Mmbrane consumption value (mg/1)
Colloical | Electric conductivity
feed - (£S/cm 25C) 255
TDS (mg/1) 240
n~Tran§fet
[ron (mg/1) 0.01
Poartty ‘ Povar ity ) Manganese (mg/1) 0.003
' ‘ Nitrite nitrogen (mg/1) Less than 0.005
%5 Witz L 5 B E ki . .
Fig. 5 Self-cleaning of EDR by polarity reversal Nitrate nitrogen (me/1) 26.9
76 S8 Ty 7 R Vol. 42 No. 2 (1999./3)

—




Blidigkfizk e LT, 46 1%K% (980m*/ H), 4
2K (370m®/H), % 3EK% (1150m*/H),
ANRHESKE (150m°/ H), NAESKE (40
m*/H), EEESHKE (150m*/ H) @ 6 HETD&
KGERF LTS, TON, BEMSKEHXIZMH
VEDSHLT, FICEHENEREMTH Y, HIER
EBERBEBOZHRAIZE Y, KEFKE R BHHTK

From October to May {source : surface water]

Surface water =eeeeeess

PHBEERICLDHERINL TS, B 1R,
19984 6 H~ 9 A OE RS KEH FTAKEEZ RS,
O TAKIZ, WHEEEEFEDUIMIKERELFHLE L
TW57%Y, HTFKPOMERMESEFIBEDIH 20 mg/1
EEL, BEICLVIBEONTYXIEHEDDODK
BREEDO I0mg/l #FEICHEBELTWL0, BR
BN v BATAIEE L7z, B, COEEBES

—F7

..................................................... > Tap water

i——j NaClO

From June to September [source : groundwater]

Groundwater

E6 HEGAKEIOELATO—

$ Tap water
NaClO J

Fig. 6 Process flow diagram of Miyahara water purification plant

Groundwater
Chloride [0.3mg/ ¢ |

Sand filtration

-

Feed pump Feed inlet

Concentrate

Feed tank inlet

Concentrate make-up

Electrode feed

Concentrate recycle
Concentrate blowdown

%76 EDRYAFAL70-—
Fig. 7 Flow diagram of EDR
system

3 Product

Off-spec product
[Return to feed tank]

E H 1 EDR(FEMHKE)
Photo.l EDR system of Miyahara water

purification plant

Vol. 42 No. 2 (1999/3)

i E AW S S E - ¢ 77




KEIZEKGTETIEEANSE 1 58 & % %5 EDR (B
B 1) %19984E 3 HIZMA, 6 A0o#kEiToT
Wh, RICEDEEIRI T HET 5,

3. 2 FHKMEIO-—

26 B E B S KEDOEKILE 7 0 — %R,
HIRMSAKEE, RFKEHTRD 2 O0DKES
B35, KFMEOBBE»S, 6 H~9HF T, #

F2&k ERAENEELE (ERMESKE)

WAKEBUKTE /-0, BTFAKEEKT S, o
T, HEEESKEOEKLE 7 00—, REKDOE
G, BERLE+®AE, #TKOERE, A58+
EDR & 7% %, %238, EDREEBEZMHL%HWI0H ~
5 BETIE, 14y REWEOEERETOFRERE
Ofzoiz, HEICTEMIZ1E, #EATAEHI1CL
Twb, B7HICEDRE#HED 70— %217,

Table2 EDR system specification of Miyahara water purification plant

Electredialysis reversal (EDR)

Size of membranes

46 cm X102 cm

EDR reactor Number of cell pairs

300 cell-pairs

Total Effective membrane
surface area

89.4 m*

Required
electric power

220V, Triphase current, 60 Hz, 10 KVA

,

Recovery 90 %
System Nitrogen removal rate 69 %
performance
Chemical injection Unnecessary at normal operation
Indoor
Installation

5000 mm X7 000 mm X3 000 mmH
(Structure areas) includes maintenance area

Feed 167 m*/day
Nitrate nitrogen 18 mg/1
feed water quality
TDS 200 mg/1
SDI 5 Less than 15
Turbidity Less than 2 degree
Feed water Free continuously Less than 0.5 mg/l
quality residual
restrictions chlorine momentary Less than 10 mg/1
Iron Less than 0.3 mg/1
Manganese Less than 0.1 mg/l
Production 150 m*/day
Quality of EDR Nitrate nitrogen 6 mg/l
treated water TDS 67 mg/l
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Table3 Water quality of Miyahara water purification plant (Mean values from June to September ‘98)

Sand filtrated EDR treated Removal
Raw water
water water (%)

pH 6.6 6.7 6.5 —
Turbidity [degree] <0.1 <0.1 <0.1 —
Color [degree] 1 1 1 —
Potassiurr} permanganate [mg/1] 1.9 <10 <1.0 -
consumption value

Electric [1S/cm. 25C] 269 280 73.6 72.6
conductivity

TDS [mg/1] 245 274 78.5 67.9
Iron [mg/1] 0.01 0.03 0.01 4.9
Manganese [mg/1] 0.003 <0.001 <0.001 —
Aluminum [mg/1] <0.01 <0.01 <0.01 —
Silicic acid [mg/1] 35.6 35.5 35.5 04
Calcium {mg/1] 18.9 20.3 3.98 81.1
Magnesium [mg/1] 7.46 8.11 1.69 77.4
Sodium [mg/1] 20.0 13.8 5.29 73.5
Ammonium nitrogen [mg/1] 0.04 0.02 0.03 7.1
Nitrite nitrogen [mg/1] <0.005 <0.005 <0.005 —
Nitrate nitrogen [mg/1] 26.9 30.2 6.50 75.8
Chloride [mg/1] 13.8 16.2 3.2 77.2
Sulfate ion [mg/1] 0.49 0.53 0.12 76.0
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