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Ammonia-nitrogen Removal in Sea Water by Using Electrolysis
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Dept. of Environmental Engineering Pukyong National University, Pusan 608-737, Korea
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Biological ammonia removal systems have been used conventionally for the seawater fish
farming. But this process requires long hydraulic retention times and large area. Also it
has a trouble of NO; -N accumulation in the system. Therefore, this study was conducted
to find out the feasibility of effective nitrogen removal efficiency in the sea water fish farming
system by electrolysis. As the result, electrolysis system showed a good ammonia and nitrate
nitrogen removal and E. coli sterilization efficiencies. Because of the high salinities in the
seawater for electron transfer, electrolysis is an effictive water treatment process for seawater

fish farming.

The relation among ammonia removal efficiency, hydraulic retention time (HRT) and
electric wattage (watt) with 10 mm electrod distance isas follow :

log{ NH,"-N(% ) 1= 0.43log(HRT(sec) X Watt) + 0.88(r=0.950)

And the relation between ammonia removal efficiency and residual chlorine concentration

in the seawater is as follow

NH,*-N(% ) =48 - log[Residual chlorine(mg/L) + 28(r=10.892)
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Table 1. Operating conditions of electrolysis of

seawater for fish farming

Influrent

\
¥
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(A) ! Amperemeter,
CIe/Ti, (0T

(V) : Voltage regulator,
(P) : Pump, Eletrode #&

Fig. 1. Schematic diagram of electrolysis cell of
seawater for fish farming.

Electrode gap Watt (W)  HRT (sec)
1.0 2, 5, 15, 30

10 mm 3.5 2, 5, 15, 30
11.2 2, 5,15, 30

30.0 2, 5,15, 30

2.5 4, 10, 15, 30

20 mm 7.0 4, 10, 15, 30
30.0 4, 10, 15, 30

160.0 4, 10, 15, 30

Table 2. Analytical methods used for electrolysis
of seawater for fish farming

Unit Analytical method
Ammonia-selective
N
NH.-N electrode method
E Coli Most Probable

Number (MPN)
Residual Choline Colorimetric analysis
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Fig. 2. Relation between hydraulic retention time

(HRT) and electric wattage (Watt) for NH4'-N
removal efficiency in the electrolysed seawater.
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Fig. 3. Relation between residual chlorine and NH.'-
N removal efficiency in the electrolysed seawater.

R

8 %

AARNE ol 83 el GELioby B o
WA AA ELoHolgle. Smioke] AAKL
L AR A7 F4E, v-E Al Zlo] AFE,
Fa7e] FE4F Zobseeh

il 250/100 mLe) HAFe =& ¥
2704 AESHA o, AF FHoz AR

a7k e wIHol ek,

shwujots] A AEe BH die Fxol
mel Zobstelch, tEUole] AlA EET AF
Azt AL o .

NH,"'-N(%)=48 - log[Residual chlorine
(mg/L)]1+28(r=0.892)

A} A}

B AFE gt €2 Lab AH](97kS-
1506-00-04-1) Aol 2J&l] o]Foj %710l o]o]
ZAE =7k

Bk
‘..

Hd
&

2R%, 1995, ABHFAUL ol &8 Yoigt &

B AFZ, AN m ukalEkee
744, 1993. &&, BANFL, UV# o] &3t

FAAEF A9 Kineticoll 33 A7(1),
ok ZEersl A, 15(2) 1 501-510.

g, 1995. A7stetolE 9 1 3-8, F%4L

Calvin P. C. Poon, 1973. Electrochemical pro-
cess for sewage treatment, 28th Purdue
Univ. Industrial Waste Conference Procee-
dings pp.281-—291.

Hemphill, L. and R. Rogers, 1973. Electroche-
mical degradation of domestic wastewater,
28th Purdue Univ. Industrial Waste Confere-
nce Proceedings. pp.214—223.

—438—



