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Simultaneous removal of nitrate and phosphate by micellar-enhanced
ultrafiltration(MEUF) using PENTANOX 4X
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The feasibility of PENTANOX 4X for the simultaneous removal of nitrate and
phosphate was investigated using micellar-enhanced ultrafiltration. Because PENTANOX 4X has
cationic property at low pH, anionic contaminants can be bound to PENTANOX 4X micelle by
electrostatic interaction. At pH 3, 90% of nitrate and 72% of phosphate were removed by 27 mM
of PENTANOX 4X, which were equivalent to 20 mM of CPC. PENTANOX 4X of > 80 % was
rejected by ultrafiltration membrane and did not make any counter-ion such as chloride for CPC
which might cause second-pollution.

key word : Micellar-enhanced ultrafiltration(MEUF), PENTANOX 4X, amine oxide,
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Fig. 1. Schematic diagram of MEUF.
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ATl Ag"E ZAd "9 AJake sodium nitrate(NaNOs)9}t  sodium
phosphate(NazPO4s) 2 Z}2Zb Sigma-Aldrich(St. Louis, USA)dlA TFY3Rct. ADEHAE=
PENTANOX 4X(Trigon Chemie GmbH, Germany)E& AM&3t%3, ©]l& Myristyl dimethyl
amine oxideq] AFHeolth. ¥WuE Al EH Lol AREFAY  Cetylpyridinium
chloride(CPC)E o] 8% Ad% A o|FoJHcl. CPCE Sigma-Aldrich(St. Louis, USA)%lA
FAstY AMEHHITH o9y FX)E= 400 mle) dead-end filtrationF EBlE2 2 AL Amicon
8400(USA)elt}t. =& MWCO7ZF 3000(YM3)9] regenerated cellulose A&l =H(Millipore, USA)
S g on, o] FEUAL 0.0045 m Yt
LFdET AWRGAA7 HrlE UAFAESFE pH 328 FAso] 1243 5 25TolM FE3)
wytstel m Az o JES FEo] HYNHE o] FEEF it FdATE 2 bary FHAA A
FHAeH, A7 F o] 29E M3 93l 160 rpme £EZ ARt FAT AL
ol Y §Z AL Ion chromatography (IC, Metrohm 732, Netherland)E ©| &3l AHALA
A4 2d4ke]l FEE, COD kit(Humas HS-COD-M, KOREA)S ©]&3l9 PENTANOX 4X9]
FTEE EA34. CPCY HX+E UV/Vis spectrophotometer(HP 8452A, USA)E o] & 258nm
of #HFA ZAsgu. AWEAHAY CMC ZAE A% FAHAY =HLE  surface
tensiomat21(Fisher scientific, USA)& o] &3t}

2.2. PENTANOX 4X°9] 4

PENTANOX 4X¥E Cl149 Alkyl7)7} & amine oxideAl@el XA AH &4 A o)},
pH7} Rolx®d RF A9l PENTANOX 4XE Uol24e Al "o, 9 24Az+E ¢ vacuum
chamberel Al =% % PENTANOX 4X9] active contentt 24.35% Qo9 ko wE FAA4H
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Fig. 2. Decision of CMC : Surface tension values for various conc. of PENTANOX 4X,

pH 394 PENTANOX 4X9] o]&3l=& ZA37] s &4L& 1IN HCIZ ARt 2500
ppme] AHREAHA &4 500 mle] pH7F 714 322 W3y fl8) L8 HCIY F& FH3A
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2.3. PENTANOX 4X%& ©] &3 Nitrate, Phosphate#] A

PENTANOX 4X& o]&3ld & AA 50 ppm9] FAAAY A9l & 2 20 ppmd A4S
A AsE MEUFAE S Astgct AaAd Aae ¢1ake] AAES Fig. 32 o Jeluigdch

100 100

g R g O O e ..y
S SN T T *
80 -§ 80
8 § s = & o al {.

g g ¥ e
>~ 60 ~ 60 . PENTANOX 4X = 848.. ‘ppm
5 g o PENTANOX 4X = 2118ppm
g £ a PENTANOX 4X = 4232ppm
Ag LS. I I - - 'g_, a” #-~  CPC 20mM(8800ppm)
Q40 O 40
o [+4

PENTANOX 4X = 846 4ppm

PENTANOX 4X = 2116ppm 20
PENTANOX 4X = 4232ppm .

~ CPC 20mM{6800ppm)

20

[ e»00@

] 10 20 30 40 0 10 20 30 40
Time (min) Time (min)

(a) (b)
Fig. 3. Removal efficiencies of (a) nitrate and (b) phosphate
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