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ABSTRACT 

The membrane produced was imposed by two rheological factors, which applied 
with different coagulation bath temperature at 10 °C, 30 °C, and 50 °C and different 
forced convection resident time which was at 10 s, 15 s, and 20 s. Tho objective of 
this study is to investigate the effect of those rheological factors to the steric and 
charges on the separation performance and fine structural details of UF membranes. 
By using the same composition, an uncertainty imposed by the membrane material 
upon separation performances can be eliminated. The membrane is fabricated using a 
ternary dope formulation of 14.4% Polysulfon_e (PSF), 81.6% N-methyl-2 
pyrrolidone (NMP), and 4% water by a dry/wet phase inversion process using an 
electrically controlled flat sheet membrane casting machine. The rheological factor 
had a great effect on morphology and liquid-liquid separation performances of 
membranes. The membrane performances were evaluated by the permeation 
experiments of aqueous NaCl solution and pure water flux measurement to estimate 
the membrane properties and membrane structures The Spiegler-Kedem membrane 
transport mechanism was used to evaluate the membrane structural parameters. The 
fine structural details of the UF membrane were evaluated in terms of pore radius rp, 
ratio of effective membrane thickness to membrane porosity, !).x I Ak and surface 
charge. The surface charge was obtained through the Electron Kinetic Analyzer 
(EKA). The measurement was conduct using the steric-hinderence-pore (SHP) 
model. The percentage of rejection of coagulation bath temperature was in following 
manner: R CBT 10 °C > R CBT 50 °C > R CBT 30 °C. While the rejection ability of 
forced convection resident time towards the er ions were as following manner: R

FCRT 10 s > R FCRT 15 s > R FCRT 20 s. The result showed that at 50 °C 
coagulation bath temperature, the membrane produced has the highest permeability 
rate with moderate salt rejection percentage. While, at 15 s forced convection 
resident time applied, the membrane produced has high permeability with high 
selectivity performance. The correlation of rheological factor and the membrane 
structural parameters in asymmetric membranes with various fabrication eonditions 
has been recognized as an approach in membrane research, which provides a 
platform to produce a defect-free asymmetric membrane with potential improvement 
on the membrane performance. 
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ABSTRAK 

Membran yang dihasilkan dikenakan dengan dua factor rheologikal iaitu suhu 

larutan pengental yang berbeza iaitu pada 10 °C, 30 °C, dan 50 °C dan masa tahanan 
daya perolakan yang berbeza iaitu 10 s, 15 s, dan 20 s. Objektif kajian ini adalah 
untuk mengkaji kesan factor rheologikal tersebut terhadap cas perrnukaan dan 
parameter struktur membran UF. Dengan menggunakan komposisi yang sama, 
sebarang ketidakpastian prestasi penyingkiran dapat di hapuskan. Membran tersebut 
dihasilkan menggunakan komposisi campuran tiga bahan iaitu 14.4% polisulfon 
(PSF), 81.6% N-metil-2 pyrrolidon (NMP), 45 air menerusi kaedah pembalikan fasa 
kering/basah dengan menggunakan mesin pengacuan elektrik. Faktor rheologikal 
banyak mempengaruhi struktur morfologi dan prestasi pemisahan larutan. Prestasi 
membran dinilai melalui ujian ketelapan larutan NaCl dan fluks air tulen yang 
menentukan ciri-ciri dan stryktur membran. Mekanisma pemindahan Spiegler
Kedem digunakan untuk menentukan parameter struktur membran. Parameter 
struktur dinilai dari segi radius liang,r

p
, nisbah ketebalan membran terhadap 

keliangan, !sx/AK dan cas permukaan. Cas perrnukaan diukur menggunakan Electron 
Kinetic Analyzer (EK.A). Model steric-hinderence pore (SHP) digunakan untuk 
memdapatkan parameter struktur tersebut.Peratusan penyingkiran suhu air rendaman 
pengentalan adalah seperti berikut: R CBT 10 °C > R CBT 50 °C > R CBT 30 °C. 
Manakala, kebolehan penyingkiran membran yang di kenakan masa tahanan daya 

perolakan terhadap ion er adalah seperti berikut: R FCRT 10 s > R FCRT 15 s > R

FCRT 20 s. Keputusan yang diperolehi menunjukkan pada suhu 50 °C, membran 
yang dihasilkan mempunyai kadar ketelapan yang tinggi dan kadar penyingkiran 
yang sederhana. Manakala pada 15 saat masa tahanan daya perolakan, membran 
yang terhasil mempunyai kadar ketelapan dan penyingkiran yang tinggi. Gabungan 
kedua-dua keadaan tersebut dapat memghasilkan membran berprestasi tinggi. 
Korelasi antara faktor rheologikal dan parameter struktur membran dalam membran 
asimetrik dengan keadaan fabrikasi yang berbeza adalah satu pendekatan dalam 

kajian membran untuk menghasilkan membran asimetrik yang sempurna dengan 
peningkatan dalam prestasi membran tersebut. 
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