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ABSTRACT

Membranes has been received a great deal of attention as an alternative that can be
used for the purification of dye complex wastewater streams. Asymmetric NF
membrane meets the necessary standards caused by the capability to retain ions as
well as relatively small organic molecules from an aqueous solution. Asymmetric NF
membrane was developed to evaluate the efficiency of asymmetric NF membrane for
dye removal application. Asymmetric NF membranes were developed by the dry/wet
phase inversion method from casting solutions containing 23% Polysulfone (PSf) as
polymer and N-methyl-2 pyrrolidone (NMP) as solvent using a semi automated
electrically controlled casting machine. Membrane had been fabricated at the three
different of shear rate (353.9 s, 232.6 s and 161.8 s). Pure water flux was
measured before the membranes were characterized in term of salt rejection and
theoretical approach. The morphology of the membranes were observed by using
Scanning Electron Microscopy (SEM) for identifying of the membrane structure
Membrane performance have been measured by employing five aqueous solution of
Reactive Black 5 with concentration of 100 mg/l to 500 mg/l. Operating pressure in
the range 2 bars to 10 bars were applied. According to the experimental result of pure
water flux and applied Steric Hindrance Pore model, the highest shear rate gives the
best performance of membrane. In the investigation on effect of dyes concentration,
flux was decreased when increasing RBS concentration. Flux decline was happen
during the time caused by fouling. RB 5 rejection proportionally increased with the
RBS concentration. Donnan effect became a dominant in this separation process.
Application of dye removal exceeding 90% of dyes will promise advanced treatment
option for pollution control in dye complex wastewater streams.

XV



ABSTRAK

Membran merupakan altenatif yang terbaik yang boleh digunakan untuk
menyingkirkan pewarna komplek dalam airsisa. Proses membran yang mencapai
keperluan piawai adalah membran penuras nano asimetrik disebabkan keupayaan
menahan ion dan molekul organik yang kecil daripada larutan akues. Tujuan kajian
ini dilaksanakan adalah untuk pencirian membran penuras nano asimetrik terbaik dan
mengkaji kesan kepekatan pewarna terhadap membran tersebut. Membran penuras
nano asimetrik di sediakan melalui kaedah balikan fasa  kering / basah
menggunakan larutan polysulfone (PSf) berkepekatan 23% sabagai polimer dan N-
methyl-2 pyrrolidone (NMP) sabagai pelarut menggunakan mesin pengacuan elektrik
separa automatik. Membran di sediakan mengikut tiga perbezaan kadar ricth (353.9
s' 2326 s' and 161.8 s'). Membran di nilai berdasarkan ketelapan air dan
penciriannya berdasarkan peratus penyingkiran garam dan penggunaan teori model.
Morfologi membran dikaji menggunakan pengimbas mikron elektroskopik untuk
mengenalpastian struktur membran terbaik. Prestasi membran di nilai dengan
menggunakan lima larutan Reactive Black 5 dengan kepekatan 100 mg/l sehingga
500 mg/l. Tekanan yang digunakan adalah berjulat di antara 2 bar hingga 10 bar.
Berdasarkan keputusan eksperimen ujian ketelapan air dan penggunaan model,
didapati kadar ricih tertinggi menghasilkan membran berprestasi tinggi. Fluk
semakin berkurang dengan pertambahan kepekatan RBS5. Penurunan fluk berlaku
mengikut masa disebabkan sekatan molekul pada liang membran. Penyingkiran RBS
adalah berkadar langsung dengan kepekatan. Kesan Donnan adalah dominan dalam
proses ini. Aplikasi penyingkiran pewarna yang melebihi 90% akan menjanjikan
pilithan rawatan terbaik untuk kawalan pencemaran di dalam airsisa berpewarna.
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