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Abstract

The objective of this research project aims to investigate the nanofiltration performance
for removing effluent organic matter (EfOM) and copper using a dead-end filtration system. The
commercial membrane sheet used in this study is the HL4040FM model from GE Water &
Process Technologies. The filtration experiments were tested in a dead-end filtration test cell
under controlled conditions with different factors such as (1) types of copper compounds:
copper chloride (CuCl,) and copper sulfate (CuSOy); (2) copper concentrations of 5, 40, 80 and
120 mg/L; (3 pH values of the solution at 3, 5 and 7; (4) concentrations of EfOM at 5, 10 and 15
me/L; and (5) types of CuCl, combined with NOM and CuSO, solution combined with NOM at
ratios 12:1, 6:1 and 24:1. The ionic strength of the solution was controlled at 0.01 M, while the
pressure was operated constant at 60 psig throughout filtration experiments. Experimental
results revealed that the solution of CuCl, and CuSQg4 at concentrations of 5 and-120 mg/L, gave
the lowest solution flux and normalized flux values, respectively. The conductivity rejections
were in the range of 81.23 —-78.57% and 89.72 = 86.85%, while the rejections of Cu®" were in the
range of 80.38 — 77.77% and 90.35 - 93.16%, respectively. The pH values of 3 of CuCl, and pH 7
of CuSO, solutions gave the lowest solution flux and normalized flux values, respectively. The
conductivity rejections were in the ranges of 86.87 - 84.90% and 92.82 — 89.08%, while the
rejections of Cu®" were in the rangeof 90.80 - 88.53% and 94.74 — 91.99%, respectively. The
EfOM concentration of 10 mg/L provided the lowest solution flux and normalized flux values,
with the conductivity rejections in the ranges of 77.68 - 74.58%. The EfOM rejections were
relatively high in the range of 95.75 -93.05%. In the case of combined CuCl, and CuSO, solutions
with EfOM, the solution of CuCl, + EfOM ratios of 12:1 and solution CuSO4+ EfOM ratios of 6:1
gave the lowest solution flux and normalized flux values, respectively. The conductivity
rejections in the ranges of 85.20 — 82.16% and 80.10 - 76.89%, while the rejections of Cu?* were
in the range of 94.30 - 88.42% and 89.32 - 86.79%, respectively.



