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Abstract Water qualities in the decentralized water treatment plants do not frequently satisfy the water standard
limit, in particular, fluoride and nitrate are notorious for the poor removal. In this study, an electro-adsorption
equipped with carbon nonotube (CNT) electrodes were carried out to effectively remove the nitrate and fluoride
in the decentralized water treatment plants. Two types of CNT electrodes, coating and sintering electrodes were
applied. Coating electrodes were made based on different kinds of binder and sintering electrodes were made
based on different sintering temperature. Removal of fluoride and nitrate when the coated electrodes with
organic binder were used for electro-adsorption were 46 and 99.9% respectively, which were better performances
than the coated electrodes with inorganic binder were used. On the other hand, removal of fluoride and nitrate
when the electrodes sintered at higher temperature (1,000C) were 77 and 87% respectively, which were better
performances than the electrodes sintered at lower temperature (850C). As a consequences, the electro-adsorption
equipped with a CNT electrodes could be an potential alternative process for the removal of fluoride and nitrate
in a decentralized water treatment plants if proper current density and contact time were applied.
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2.1 EIALIL-SH(CNT) H=2 M=t

A7152-8 A0l e CNT= ths¥ghbvtie 7
H  (Multiwall CNT, ©]3} MWCNT, diameter~20nm,
length~10gm, 72U 8], §+=F) X Cu-CNT composite
(Cu-MWCNT, 10 wt%, 7}Eub-8l, $13) BakE o) &
sieton mRaTel slgos Heky (T3 2] (Cu)
2 Apgsigih BatheRn o] A2e 37 29
27 % 713 WS olgsiach TRUSE Aol of
A4 W molole AAREE Uohws] SAstel f/m)
wlelti 2 AMgalel BatheRe 39 A% AR
o 2, nEA §NRIE SaveRuol Ealstol
EeRs A3 1gstel A3e ALskac. A 2
7]+ &£ 7.5cm, 40| 26.5cmo| At}

(@ (b)
[O8 1] g R B (CNT) A= AR (a) Ti/CNT+
F718HIE (b) Cu/CNT+E7]H}IT
1] Pictures of the coated electrodes, (a) Ti/CNT+
organic binder (b) Cu/CNT+ inorganic binder

[Fig.
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(a)

(b)

[ 2] EFA U -EH(CNT) SEM AR (a) Ti/CNT+3-7|
HFQIT] (b) Cu/CNT+F7[H}QIT]

[Fig. 2] SEM images of the coated electrodes (a) Ti/CNT+
organic binder (b) Cu/CNT+ inorganic binder
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[Fig. 3] Pictures of the sintered electrodes

(a) sintering temperature at 8507

(b) sintering temperature at 1000C
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[Table 1] Operating conditions of the electroadsorption

Operating condition
parameters Unit Value
Working volume mL 200~1000

Initial cor;c;(;nst_ration of mg/L 02~17
Initial concentration of F mg/L 23~14

Number of electrodes ea 2~10
D‘S“‘;Z;l;‘zzee“ om 0.5~0.8

Current density Alem® | 5x10*~1x107
Contact time min 0~60

Hi} AR 2471715 & 291
H meter (HQ 11d, HACH)E ©]&
st on 49t ZAdE AL Standard Method (APHA,
1995)] &3}o] S48k
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[® 2] &4 99 9 33
[Table 2] Analytical methods and instruments

Analytical methods &
Components
(Instruments)
i SPADNS Method,
F (mg/L)
(DR/4000, Hach, USA)
Cadmium Reduction Method,
NO;- N(mg/L)
(DR/4000, Hach, USA)
pH pH Meter (HQ 11d, HACH)

3.1 EtALIL-EH AEIXMIAS| MI|EE 52

G71HRIEE o gate] AT AFL o] gdte] 7|
F2 Al Bk AAIAL0] AAEE AL JFS
A E7] Q] 27] EAsk 23mg/l, AAAA 5
0.2mg/Le] AR £EAIA L A4S F46to] A4

107, A7 08eme] AN HAFLES 5%107,
7.5%10*, 1x10°A/em® 2 WA A7 BEhe} AARA A
29] AAGLEN} AFUES] 4HUBAE AHEtc)
O9 5 ARz wske} vkt mE Eas)
A A4 eSS UEglch 29 5= B4
o] FEHEE Yehd Ao ARFYUE 5x10"Akm’
A SE Z 15mg/L, 152 T 1.24mg/LE UERton, A
2ur 75x10"A/mi A= SEIF 15E To 7zt
1.5mg/L, 1.26mg/Lo]lom, I E]1x]10°A/cm o) A=
12mg/L, 1.27mg/Le] S =2 7FAsko 24 vk 7) 558
3t 155 Atolof A B4 EHEL X 025myLE
A S & ¢ Uk AREET SRSt vx=
G AwEy NgAZE sEI IsE 3 5x107
7.5x10*A/cm’e] AEWTo|A EHxo] HALL 33~
46%2] Wl Y= HIE, 1107 Alem oAl 44~45%
2 AREEe M2 B4 AALES T AfolE Ko
7] 9= Ao g Yelydth &, MWCNTS S7)uRelba
T HFe] A, %Z‘i Joll thE2] E4ol2o] A
A= AAEEL AFUze} HJ%APJOH 2 a9ge
A Y= AR HLEHIE}
a7 5(b)y= FAAMIALY] FEREE e
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[22 5] kAU EH(CNT) + S7]ukle] FEH2e]
2uwo} HRS A7k wE A7 5=
(@ =49 FEHs ) A0 =t
[Fig. 5] Variation of the fluoride (a) and nitrate (b)
concentration as a function of current density
and contact time with CNT + organic binder
coated electrodes
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[Fig. 8] Variation of the fluoride (a) and nitrate (b)

concentration as a function of contact time with
the CNT electrodes sintered at 850°C
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