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ABSTRAK

Penghasilan m em bran penuras nano (NF) asim etrik  merupakan satu pencapaian  yang 
semakin meluas dalam teknologi mem bran. Ini berikutan dengan kepelbagaian aplikasinya 
teru tam a dalam sektor industri. Dalam usaha untuk mem pertingkatkan prestasi pem isahan  
membran, param eter-param eter  dom inan seperti kepekatan  polimer, kepekatan pelarut, masa 
tahanan daya tolakan dan kadar ricihan pengacuan larutan membran am at perlu diberi 
perhatian. Param eter-param eter  ini m am pu m em berikan  implikasi yang besar pada sifat-sifat 
pemisahan m em bran NF. M aka kajian ini m em fokuskan  m engenai kesan kepekatan  pelarut 
terhadap struktur m em bran  dan prestasi pem isahannya. T iga  membran yang difabrikasi iaitu 
DM F 76, D M F  72 dan D M F 68 m em punyai kepekatan pelarut d im etilform am ide (D M F) 
m asing-m asing pada  75.8wt.%, 72w t.%  dan 68.62wt.% . Kaedah fasa  pem balikan 
basah/kering diaplikasikan untuk m enyediakan m em bran  N F  asimetrik polietersulfon. 
Struktur pada m em bran  diperolehi melalui ujian M ikroskop Pengim bas Elektron (SE M ) dan 
prestasi pem isahan m em bran  diiukur dengan m enggunakan  alat sel penghujung  tertutup. 
Dengan berubahnya kom posisi dan jen is  larutan m em bran , perbezaan dari segi fizikal dan 
ciri struktur dapat dikesan dan dilihat. Berdasarkan kepada keputusan analisis yang 
diperolehi, seiring dengan penurunan kepekatan  pelarut, semakin sedikit bilangan struktur air 
mata yang  terbentuk dan elemen struktur span yang  terbentuk semakin banyak. Kepekatan 
pelarut m erupakan param eter  utama yang  am at penting dalam pem bentukan  marfologi dan 
prestasi membran. Pada setiap kepekatan yang  berbeza, pem endakan m em ainkan  peranan 
yang genting dan m em berikan pengaruh pada struktur dan seterusnya prestasi membran. 
Keputusan yang diperolehi menunjukkan dengan kepekatan pelarut yang  tinggi, fluks yang 
didapati adalah tinggi dan turut memberikan nilai kebolehtelapan yang  tinggi. M anakala  
peratus penyingkiran menjadi semakin rendah. Ini dapat dilihat dengan  ju jukan  P m D M F  76 
>  P m D M F 72 > P m D M F 68  : (60.91, 6.46 dan 4.13) m 3/m 2.s.MPa. M anakala  penyingkiran 
pula m enunjukkan ia berkadar songsang dengan fluks iaitu dalam jujukan %  R 76 < % R72 < 
% R 68: (  11.4, 18.9 dan 20.7)%.



ABSTRACT

D evelopm ent o f  nanofiltration (NF) asym m etric  m em branes is a major b reakthrough in 
m em brane technology. T he  various application o f  m em brane  in industrial sector now adays 
caused the deve lopm ent o f  m em brane technology in worldwide. In order to increase the 
performance o f  separation mem brane, the dom inan t parameters such as polym er 
concentration, so lvent concentration, forced-convective evaporation time and shear rate o f  
the dope solution casting should be focused. T hese  param eters  could give the m ajor impact 
on the characteristics o f  N F  m em brane separation. Thus, this s tudy was focused on the effect 
o f  solvent concentration on m em brane structure and performances. T hree  fabricated 
m em brane such as D M F  76, D M F 72 and D M F 68 have each d im ethylform am ide (D M F) 
solvent concentration at 75.8wt.% , 72wt.%  and 68.62wt.% , respectively. T he  preparation o f  
polyethersulfone asym m etric  N F m em brane w as conducted using dry/wet phase inversion 
process. Structural properties o f  N F m em branes  were investigated by Scanning Electron 
M icroscopy (SE M ) and their  separation perform ance w ere  measured using dead-end cell 
perm eation test. By changing  the composition and type o f  casting solution, different physical 
surface characteristics were obtained. Based on the obtained analysis results, as the solvent 
concentration was decreased, the less formation o f  eye-tears structure could be seen whereas 
the more sponge-like structure was formed. T he  results showed solvent concentration is a 
particularly important parameter. At each individual polym er concentration, the precipitant 
plays a crucial role, and has a determ ining influence on m em brane  structure and on 
m em brane performance. From  the results obtained, it showed that as the  higher solvent 
concentration, the flux was increased and gave the higher perm eability  coefficient value. 
M eanwhile , the percentage o f  rejection was decreased. This can be show n in a progression 
Pm D M F 76 >  Pm D M F  72 >  Pm DM F 6 8 : (60.91, 6.46 and 4 .13) m 3/m 2.s.MPa. While 
rejection is inversely proportional to flux production in regression %  R 76 <  %  R 72 <  % R 6s:(
11.4, 18.9 and 20.7)%.
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