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Comparison of different surfactant system for
simultaneous removal of nitrate and phosphate using
micellar-enhanced ultrafiltration
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Three kinds of surfactant systems - cationic surfactant (system 1), combinition of two cationic
surfactants (system 2), and combination of two cationic surfactant and non-ionic surfactant (system 3)
- for the simultaneous removal of nitrate and phosphate by micellar-enhanced ultrafiltration (MEUF)
were investigated. The highest removal efficiencies of nitrate and phosphate were observed in system
2, which were 90 % of nitrate and 72 % of phosphate. The COD of permeate in system 3 was the
lowest, because the added non-ionic surfactant made critical micelle concentration (CMC) lower than
that of other surfactant systems. In all systems, the flux decline was similar.
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Fig. 1. Schematic diagram of MEUF.
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Fig. 2. Structural formulas of surfactants
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Fig. 3. Removal efficiencies of (a) nitrate and (b) phosphate

A Az 7S, F /A FolA AHBAAY] EF el ST-AS0E A3k system 20i|A] <F
90 %2 7 ¥ AAEE Jehidlzm, ©d ofo]2A AWBAAQ L-PANSOE AHE-§ system 1o]]
] 80 %, ST-A50%} w]o] 24 ARG £t H$ oF 70 %] AALE vehidct. Uake] A
AEE YgHog system 27} 72 %, system 13} system 27} Z}zZ} 64 %, 66 % ©|ic}. oFolAd 3}
Hlo] 24 e] E§ AWIBAA EAER o]FoiAl vl AL eHEFHL] AAHo] thh Ud3lEe A
o2 ®Holrh

2.3. 2|4 L§% COD

Ag]4 Uje] COD F=F Fig. 40 vehllch 53 ool APRAAE AL 72 (system 2)9
Aelge, dAADZAAE AT 2% (system 1)) 2F 50 %2] COD 3 vrepliglch =3k vlo]&
A ARBRAZ EE A9 (system 3)ell= o] ERT} F& oF 2,000 ppmo]3te] 2 CODI-E et
Wit

14000
® System1 ]
O System2
12000+ & System3 }
= 10000 p
: ¥
(=Y
S weolf 1
-é 8000
o
S 6000 @
£ a § o
8 4000 o ©
3 1n]
2000 |
I 2 5 5 a4 ¢ z I
°I 1 1 I
0 10 20 30 40

Time (min)

Fig. 4. COD in permeate
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Fig. 5. (@) Flux and (b) Relative flux
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