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Remediation Groundwater contaminated with Nitrate and Phosphate

using Micellar-enhanced ultrafiltration
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The drinking water industry faces a growing number of difficultiesin the
treatment of groundwater for drinking water production. Groundwater sources are
frequently contaminated with nitrates and phosphates due to usage of chemical fertilizer. In
this study, feasibility of micellar enhanced ultrafiltation (MEUF) was investigated to
remediate groundwater contaminated with nitrate and phosphate. Ultrafiltration membrane
was cellulose acetate with molecular weight cut off (MWCO) 10,000 and celtyl pyridinium
chloride (CPC) was used to form pollutant-micelle complex with nitrate and phosphate.
The results show that nitrate and phosphate rejections are satisfactory. The removal
efficiency of nitrate and phosphate show 80% and 84% in single pollutant system,
respectively with 3 molar ratio of CPC to pollutants. In the multi-pollutant systems, the
removalefficiency increased to 90 % and 89 % for nitrate and phosphate, respectively. The
presence of nitrate in the solutions did not affect the removal of phosphate and that of
phosphate did not affect the removal of nitrate. The concentration of CPC in the permeate
and removal efficiency of CPC was a function of the concentration of CPC in the feed
solutions.
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Chemicals

B Ao A2 € cetylpyridinium chloride (CPC), sodium nitrate, sodium phosphate
£ Sigma-Aldrich (St. Louis, USA) oA #3led ALt MEUFE 934 = dead-end
filtration ®El 2] batch-stirred cell (Amicon 8400, USA)E AMg3tgith. AEd 2188 2&
regenerated cellulose acetate A A2l ¥ = 7|7} molecular weight cutoff (MWCO) 100002
FrEUE A 000454 m’e] 9 ALEsATh 100 mle] NEE ¢EY 50 mIZt FHLurtA 4
bar?] ¢HolH HAFPE FPFEAT}. nitrate®t phosphate® L ion chromatography (IC,
Metrohm 732, Netherland)E ©] &3to] 243}t
Nitrate®} phosphate®] AA &< tho] A& ol &3t AL AT

Removal Efficiency(%) = Cfeed;f:e""em x 100 2 1.

3.45% % E9

Removal of nitrate or phosphate in single-poliutant systems

Nitrate®} phosphate’} &9 2 HE=2 £48 o MEUFY A% &8 2t} ol Fash
Ay FAATFE CPCY 2922 EH|7F o CPCY L9 &9 EH71 1914 1022 F71&
T2 AAEL FF3] 718 RE B4 Adh Nitrate?} Phosphate Bt Al A &2 &

M zF o & AL 45 YA (Fig. 1). 4] 1091 A nitrater= >99%, phophate 92%7F%] A
e ASE &dsfAn. CPCet 289 EHE 322 nAstx x7] 2H4E9 FES
100 mg/LelA 500 mg/L7kA S7HA719 4@& MEUFY 45& B718tith 2 d€9 5%
7b oSS 238 AALEL FUhete AE #AY £ AU (Fig. 2). o)RL HEH
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micelle] 93+ secondary membrane©] BA QY7 WEOZ AlgEr)

MEUF for simultaneous remediation of nitrate and phosphate
MEUFE ©]£3}9 nitrate®} phosphate’} EAle] 299 A&t+E A3 754 LS Arsigo
HA nitrate®} phosphated] F=HE 1112 4AIA #HET FEZ 50 mg/L: 50 mg/Lo)A
200 mg/L : 200 mg/L74A] ®WEA7IH AAES SAHNAD. 27 3o BARE vie o),
AAZNME HhE zol& Ho|x] YL nitrate EThE phosphate?] A A&l E0 &
Aoz Jeiutch Ed AA LFEY FEE 100 mg/LR AASA nEL, o9
A 20 87k WMEAIIH AALE ZASIATh Nitrated #AAEL %
phosphate?] #AAENE= HOGE Hol7l Qe ALz HJY o=
phosphate-CPC micelle 53342 3o} 17} 2982 nitrate-CPC micelle 3§39
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