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ABSTRACT

Dyes effluents from textile industries are discharged without proper treatment
and causes extensive environmental pollution. Various physico-chemical processes
such as coagulation, flotation and chemical oxidation are conventional treatment
processes for textile effluent but these treatment processes are ineffective for dye
removal. Nanofiltration (NF) membrane becomes an attractive alternative to the
conventional separation processes in the treatment of wastewater because of its high
removal efficiencies for dyes. Hence the objective of this study is to investigate the
effect of shear rates toward the membrane permeability and separation of charge
solute using theoretical model, membrane structure and membrane surface charge.
The membranes permeability and performance were determined based on the pure
water flux, sodium chloride permeation test and dyes. The fine structural details of
nanofiltration membrane were evaluated in terms of effective pore radius, zeta
potential and ratio of effective membrane thickness to membrane porosity. The
measurement was conducted using steric-hindrance pore (SHP) model and
electrokinetic analyzer (EKA) measurement. Through the observation using scanning
electron microscopy (SEM), it was shown that the produced membrane exhibited a
finger like structure. The rejection ability towards Cl” ions was shown in the
following manners: Rsr=353.9s' > Rz=232.6s"' > Rsz=161.8s". The same trend
was observed for the removal of Reactive Black 5 (RB5) case which the higher shear
rate shows the highest rejection (>80%). It could conclude that, the higher shear rate
is the better orientation of polymer molecules in the membrane structure and at the
same time giving great properties in term of effective pore radius, effective
membrane thickness, membrane porosity, ratio of effective membrane thickness to
membrane porosity and surface charge. These findings suggested that the best shear
rate casting is lying on 353.9s™" and these membrane produce a feasible process and
shown a great potential of applying PSf membrane in separating dyes wastewater.
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ABSTRAK

Sisa bahan pewama dari industri tekstil dibuang tanpa rawatan yang sesuai
menyebabkan pencemaran kepada alam sekitar. Pelbagai proses fizikal-kimia seperti
pengentalan, pengapungan dan pengoksidaan kimia adalah proses rawatan yang biasa
digunakan untuk merawat bahan buangan tekstil tetapi proses rawatan ini masih tidak
berkesan untuk menyingkirkan sisa pewama yang dibuang. Membran penuras nano
(NF) menjadi alternative dalam rawatan air sisa kerana ia berkesan dalam
menyigkirkan pewama. Maka objektif bagi kajian ini adalah untuk mengkaji kesan
kadar ricih ke atas struktur membran (NF) dan prestasinya serta mencirikan
morfologi dan parameter struktur berdasarkan teori model bagi aplikasi kepada
pewamna. Ketelapan membran dan prestasinya ditentukan berdasarkan fluks air tulen
dan ujian ketelapan larutan natrium klorida dan seterusnya diaplikasikan kepada
penyingkiran pewamna. Struktur halus bagi membran penuras nano di nilai dari segi
keberkesanan jejari liang, cas pada permukaan membran dan nisbah ketebalan
membran kepada keliangan membran. Pengukuran dilakukan menggunakan model
steric-hindrance pore (SHP) dan cas pada permukaan membran ditentukan
menggunakan alat penganalisa electrokinetik (EKA). Melalui pemerhatian
menggunakan pengimbas elektron mikroskopik (SEM), menunjukkan penghasilan
struktur jari-jemari pada struktur membran. Kebolehan penyingkiran terhadap ion CI’
ditunjukkan dalam keadaan berikut: Rgg=353.9s" > Rsz=232.65" > Rez=161.8s"".
Paten yang sama turut ditunjukkan oleh kes penyingkiran "Reactive Black 5" dimana
kadar ricih tertinggi menunjukkan penyingkiran tertinggi (>80%). Dapat di andaikan,
kadar ricih yang lebih tinggi menyebabkan orientasi molekul polimer dalam struktur
membran adalah lebih baik. Penemuan ini turut mengemukan kadar ricih yang
terbaik adalah pada 353.9s” dan membran yang dihasilkan adalah berkesan dan
menunjukkan potensi yang tinggi dalam penyingkiran pewamna.
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