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Effect of Humic Substances on the Simultaneous Removal of Nitrate
and Phosphate in a Micellar-Enhanced Ultrafiltration (MEUF)

Bo-Kyong Kim - Kitae Baek - Ho-Jeong Kim * Ji-Won Yang*
National Research Laboratory for Environmental Remediation, Department of Chemical & Biomolecular Engineering,
Korea Advanced Institute of Science and Technology (KAIST)

ABSTRACT

The effect of humic acid on the simultaneous removal of nitrate and phosphate was investigated in a micellar-enhanced
ultrafiltration (MEUF). At the low molar ratio of cetylpyridinium chloride (CPC) to contaminants, the removal of nitrate
was lower to 50% by 100 ppm of humic acid due to the competition for binding on micelles. At the molar ratio higher
than 3, however, the removal of nitrate was over 80%. Phosphate was removed over 80% at the molar ratio higher than 1.
The CPC and humic acid were rejected over 99 % by UF membrane. The flux did not decrease by 100 ppm of humic acid
but rather slightly increased since the humic acid adsorbed on the membrane made the membrane more hydrophilic. As a
result, humic acid did not diminish the performance of MEUF in the simultaneous removal of nitrate and phosphate.
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Fig. 1. Schematic diagram of micellar-enhanced ultrafiltration for
remediation of groundwater contaminated by nitrate and phosphate.
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Fig. 2. Removal of nitrate and phosphate in micellar-enhanced ultrafiltration. (A) Nitrate with MWCO of 10,000 (B) Nitrate with MWCO
of 3,000 (C) Phosphate with MWCO of 10,000 (D) Phosphate with MWCO of 3,000.
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