Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2013.14.4.2027
cooperation Society
Vol. 14, No. 4 pp. 2027-2036, 2013

2R FEAAAS JAE(RO), Y=9IHNF), A7ISZH(EA),
A7) SA(EC) FAY A AL QD B o]l AA A5 v

kA5 KO | A2
—_Lo—l,, OL-O
'SMCiEte ChEH BK21 BHEX|CIAZa|0|Z8tn), *SMCiEtn SAZ s}

Comparison of Nitrate and Fluoride Removals between
Reverse-Osmosis, Nano-Flitration, Electro-Adsorption,
Elecero-Coagulation in Small Water Treatment Plants

Song-Hee Han' and In-Soung Chang”
'Department of Semiconductor & Display Engineering, Graduate School of BK21, Hoseo University

2Department of Environmental Engineering, Hoseo University

2 o AFEFEAM $A/ES AF 2T BAHPENOING BLEIE AAT] 915 SHERO),
Uheof 3B, 71 F2HEA), A71SHEC) 4L HlmH7t shglch ROL WAL 72-02%, B 74-85%] A7
£ UERHGT NFS AN AL 5-15%, Bat 192] A4S Uehlglth MWONTS 598 438 o83 EA
o) AHALL 99%, BAl 4% AARES Mok Tk MWONT 2318 2203E o] g3 EAS] HAM AL
82, Bht 77%0] AALS RAOU Tt §EHE BAHe] WAHYTh ECO MY ALE 11-46%, Bht
69-99% % WTE. AEHOR ROL WA AL B4 & AAgo] 7hssht oux] ulge] RerEt ECE ¥
ARt Bae] makael AAZ Fssht Lejx WA Sl gtk vhE MWONTE 8% EAL A3 Al
ol uret A7 ge] 2 AolB mglon] A A& AG-S I AN Bus AFI MR ek

Abstract Comparison of removal performance between reverse osmosis(RO), nanofiltration(NF), electrocoagulation(EC)
and electroadsorption(EA) for removal of nitrate and fluoride often exceeded the limits of water quality in small
water treatment plants. Removals of nitrate and fluoride were 72-92% and 74-85% in RO, 5-15% and 1% in
NF, 99% and 44% in EA equipped with MWCNT coated electrodes, 82% and 77% in EA equipped with
Cu-MWCNT electrodes, and 11-46% and 69-99% in EC. Consequently, high removals of both ions were
anticipated in RO. Effective removal of both ions are possible for EC, but great production of sludge is a big
burden. EA equipped with the MWCNT electrodes showed a great fluctuation in removal efficiency, and
electrode stability should be upgraded.
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[Fig. 1] Schematic diagram of the experimental set-up
for RO and NF

[Table 1] Operating condition and specification of the RO

and NF
NF RO
parameters Unit |[(Nanomax 50| (Nanomax 95
membrane) membrane)
Membrane Polyamide/
SG .
raw - Polysulfone thin
R Membrane . .
materials film composite
Configuration - Spiral wound Spiral wound
Effective ol 037 037
surface area

2028



AT SEAP] SRHERO), Lol NF), A7IEEHEA), A7HSRUEC) 3789 AMY Ak W B ol AA A5 ulw

Module
diameter

Module

length cm 30.5 30.5

Operating
transmembrane bar 7 11
pressure

Initial
concentration of
NOs & F

mg/L 17 & 3 17 & 3

Initial
permeate 12~23 5~7

flow rate

gal/d,bar

23 M7|EE U M7I2E ZEO| AHEX|

=~ [}
20 UeEhfe: ARAd S84 (DC power supply,
PAP-3030 MHRIEE, oh=), a2, A=, w2
Eoleh ARAY FHEAE HohHe 30V, Hopas
30A7FA] A 753 AL ARgSH T

i

_—
T

(b)

[Fig. 2] (a) Schematic of the Electro-coagulation and
Electro-adsorption apparatus for the coated
electrodes (b) Schematic of the Electro-adsorption
apparatus for the sintered electrodes
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[Table 2] Operating condition and specification of the EC

and EA
parameters Unit Value
Material of 1) Ti/CNT+organic b.mder
lectrod - 2) Cu/CNT composite
electrodes 3) Al
Working volume mL 200~ 1000
Initial concentration
of NOs mg/L 02~17
Initial concentration
of F mg/L 1.5~3
Number of ca 210
electrodes
Distance between em 0508
electrodes
Current density Afem® 1x10°~1x10
Contact time min 0~60
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[Table 3] Analytical methods and instruments used
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[Fig. 3] (a) Variation of flux as a function of time using

RO (b) Variation of flux as a function of time
using NF
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[Fig. 4] Variation of nitrate and fluoride concentration as
volume of permeate using RO
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[Fig. 5] Variation of conductivity as volume of permeate
using RO
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