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Characteristics of Nitrate Removal Using Micellar-enhanced Ultrafiltration
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ABSTRACT

Feasibility of micellar-enhanced ultrafiltration for the removal of nitrate was investigated using cationic surfactants,
cetylpyridinium chloride and octadecylamine acetate. The removal of nitrate increased as the molar ratio of surfactant
increased. With the molar ratio of 3, at least 80% of nitrate was removed, while > 98% of nitrate was removed at the
surfactant molar ratio of 10. Octadecylamine acetate showed higher removal efficiency of nitrate and higher rejection of
surfactant than cetylpyridinium chloride because of the accessibility of nitrate to surfactant micelles due to head group of
surfactant. Octadecylamine acetate turned out to be a better surfactant than cetylpyridinium chloride for micellar-enhanced
ultrafiltration to remove nitrate from groundwater.
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2 o

Ao

A Aa AAE el vl FAE o]8% FRIYIHMEUF) 349 Bld/dE ol AHE/9AI]] octadecylamine
acetate(ODA)®} cetylpyrinidium chloride(CPCYE AMg-3l] ZARSIGILE 3 4] 2 7R3 A 80%2)
A HAE AAT F A, 10 EHY AHBAAZE 98% olde] AAES BS 4 AU 0DAZF CPC
Hoh =8 Ay dAst AREHA AASS Bon, ol AW 724 0DAY] mEjiite] CPce] we
FEEDE Ak ZAae] o] golapy] wiizelth. MEUF 8788 AW Z4E aaFos AAT 4 1oH, CPC
Ht}h oDA7E AiHg AAE AASH] S8l o] vl AlaEigda ot

o
)
i
o,
2
il

M0 : nitrate, B} H2]A3 cetylpyridinium chloride, octadecylamine acetate

1. M E = A Ak s ogE Zow Ruyy o)

o3
N
Of

\
to
g
i1k
flul
it
E)i
ol
r a
I3

el s}, Qle] b elw ABEEY B
2 859) 07} FEel BE AEre) ¥} 0o
A} AEEERA A2e §5Alo X5l )
Palo] TEHT gl Teih A BE i)
G T, A AR T2 H719RE,

R oax @ A

*Corresponding author : jwyang@kaist.ac kr
ATHSY :2003.4. 14 AL :2003.5.15
Ae] 5 Ee] :2003.9.30 7H4

36



MEUF]| £J3 A4t

A Ao B} SmehS A A g =
2o} wepd Al B9 e Y Aa] 9
o Q7 B A BE P WA don) Fad A
A Ad oo W, Fibis ABsiee) £
A% 52 5 5 AP

Al A AR H=E
ol fellA opEiHA
TA] SRR3R 4
Josle Aog Bl

A=
1_.

)

ol sle). e =
o] giwle] nluosamlneolﬂl-‘ Hlo“é
dHA AP, wEbA AA l"?—747]?°ﬂ}‘1"5 58T
A A EEE 10 mgl °lBE sk o,
Q04 Arm 0gE AE Ao Wes
Sjor NSO, TS DAY, ol LMIWE?, Lieo]
Sh} ShpEshgt So] gl ol F olena
A Q1 2Hol|A Adn] H]-go] Hou), o]2FA]
S8 G v F@riol ab7] wiiell &3u]Eo] Bol
AAdo] mrhes BAES AVl o, AEAE
& f71Ee] v ShE AET Aelol wo] AMEE
o g Rnakgol ZAo] glal, 71t AAlFelta &
A Aot Al 28817 ‘r] M T 7
oF & Hgr} rH. FAHFIPHE WiREte] g1 71A|
A s TRl Eeed :H?:}O}X] B2 B8 et
o] yHjjHo 2 de Wiolrt. 1y ol XMIZF B
o] &0 A3l Aol F&37lll= AP AT
FHZol| Arle] 318zt Feldo] ApREEA veod
59 BEYuks ARl ogske At ) 2
ST Qe 1+18  MEUF(micellar-enhanced ultrafiltration)

]

= B
E—’

Ultrafittration Cell
rmm—

}

|z

Regulatar

Al AA B A

37

v AEAY] 4713t ol B2l g A
A BAEAQ vlAde] 7188 T Fkeloduiate
Bo58e 433 Belagolt>!y. ool Amey
Ae PHERAEE(CMO) oVde] F=olA 60-200719] A
AEAA ExEo] AtEA wlAds FAEHEA A2
SR g FHEiE skE mAld @@54 25
/H 70/\ u]/\ﬂ E-?j—x]]‘— ok 50,000 Da-4 .,‘;q, 7].11‘—
o) atFuinn 2o qlEoMx & HEHEE 71K g
Sladzjuto) olsf Meldoz AAE 4 Ak A 2
AE AASH) 9% MEUF 349 EATE 19 19
HERNA.

B oodqte] B Ay dAE o dd AslrE A
317] 913 o 24 MEUF 349 843 dakgd A
2 AL vRE QAEY] FEE Fetslal, MEUF
A A3 ARSAAE Bsk= Aok

H e

2 Al thtH

o

M=

%

B Aors AHEAAZ cetylpyridnium chloride
(CPC: Sigma)2} octadecylamine acetate(ODA: TCI chemical),
A AL sodium nitrate(Sigmays ARSI $H9)
A= 400 ml 2] S FRAFLA] (Amicon)2t
FaEHA 46 cmol AFHEALEF (molecular weight cut-
off: MWCO)®] 3,000(YM3, Amicon)Da¥} 10,000(YM10,
Amicon) DaS! regenerated acetate %8 ARS8l S=a43}
At

3RS 5385]7] Mol SME AlxslA mAd P ¢
vz Ak Ao] HEPAEE ki) Y8 124)7h

opd WX|EI. dejodals A el F o) kAt

Ultrafiltration
Membrane

o

Permente

L_......‘__._..._.._.J‘

Magnetic stirrer

Nitrogen | ]

e ®

l

cylinder

O

LL1d

Nitrate

T ©

cvc or ODA

Permeate

Fig. 1. Schematic diagram of micellar-enhanced ultrafiltration for the removal of nitrate.
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Fig. 2. Removal of nitrate in micellar-enhanced ultrafiltration. (A) CPC with MWCO of 10,000 (B) CPC with MWCO of 3,000 (C) ODA

with MWCO of 10,000 (D) ODA with MWCO of 3,000.
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