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Introduction

Removal of disinfection byproducts (DBPs) or their precursors (e.g. humic acids) becomes a mandatory issue during water treatment process due to their negative health effects [1-2]. Membrane
filtration is increasingly used to remove natural organic matter (NOM) and, in particular, dissolved organic materials (expressed as dissolved organic carbon (DOC)). This technique can be applied
to continuous processes, at room temperature without phase changes and, in general, without addition of chemical products. There are extensive studies on the removal of DOC using
ultrafiltration (UF) membranes and some of these studies have obtained reductions in organic materials of up to 85% depending on the organic material studied and the membranes used [3-4].
Other authors obtained removal yields between 30 and 60% [5]. Thus, the efficiency of nanofiltration (NF) and reverse osmosis (RO) for the removal of chloroform (as the major component of
DBPs) and humic acid (as a DBPs precursor) from water were assessed . Six different commercial membranes have been used for that purpose including NFO0 and NF270 for NF and TM820, SW,
BW30 and XLE for RO. The used membranes were characterized by FTIR, SEM, contact angle and zeta-potential measurements in addition to flux and permeability analysis for each membrane.

Vethod sl e
» S il ey 2> , : ’ oA & : 4 \A - e . : H
& B R N e e S TORNNG T A - e AN Fig.1 SEM images of as-received
T e ooy B iR o e e N commercial membranes:

-The commercial NF and RO membranes were
characterized using different techniques such as SEM, FTIR,
contact angle, and Zeta potential measurements.

(a) TM820, (b) SW30, (c) NF90, (d)
XLE, (e) NF270, (f) BW30

- Flux experiments are carried out in Dead-end mode of UF
cell under certain conditions (15 bar as applied pressure, g SR e
100ml as feeding solution and 300 rpm as constant stirring |

speed. It is clear from Fig. 1 that the surface

topography is different for the six
membranes which will affect on the
rejection and flux behavior for each
membrane.

- Rejection of each solute is calculated from the following
equation R =(1-Cp/Cf ) % where Cp is the concentration of
this solute in the permeate solution while the Cf is the
concentration of the feed solution.
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membranes the rejection exceeds 99.5% as shown in table (1). The flux
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2- Humic acid rejection _ _ rme min Fig. 5 Zeta-potentials values for the six membranes
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membrane decreases and this is due to the fouling by humic acid molecules.
The decreasing in the flux for the six membranes is in different due to the
difference in the physico-chemical properties of each membrane. Higher
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3- Chloroform rejection Fig. 3 Flux of six commercial membranes for 10ppm
Humic acid Fig. 6 ATR-FTIR Spectra of the six membranes

Chloroform is classified as non ionic hydrophobic substance which has log

Kow 1.97, so the rejection mechanism is mainly governed by hydrophobic- 180 - E'?\I\//IVSZO
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NF90 removes Chloroform by 92.1% while for NF270 it is about 76.1%. This Eg; =P N0 NF90 598 59, 598 59, 92.1%
large difference in the rejection is due Lower MWCO of NFOO compared to  |<T120] ————<—o
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NF270. The RO membranes reject chloroform more than 94% due to the |sZ100] “—a—u_, -
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TM820 shows the highest rejection of chloroform may be due to it has the | i ég - _ SW30 >99 & >99 75 97 3%
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the rejection of chloroform by time. Time (min) BW30 299 299.5 97%

Fig. 4 Flux of the six commercial membranes for Table. 1 Rejection of the commercial six membranes
Chloroform
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Outlook
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