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ABSTRAK

Ramai penyelidik telah mengkaji teknologi membran untuk pemisahan cecair dan 
telah mengenalpasti bahawa kepekatan polimer memainkan peranan penting ke atas 
prestasi membran. Dalam kajian ini, empat formulasi dengan kepekatan polimer 
berbeza membran asimetrik penuras nano disediakan daripada komposisi polimer/ 
pelarut/ bukan pelarut. Formulasi terdiri daripada polieter sulfona (PES)/ N-metil-2- 
pirolidona (NMP)/ air tulen (H20): 18/75/7 [PES 18], 21/72/7 [PES21], 23/70/7 
[PES23], 25/68/7 [PES25]. Lapisan nipis membran disediakan menggunakan teknik 
fasa basah kering dengan mesin pengacuan elektrik semi-automatik. Prestasi 
pemisahan cecair diukur menggunakan eksperimen ketelapan air tulen dan larutan 
garam. Struktur membran dianalisis menggunakan mikroskop elektron pengimbas 
(SEM). Keputusan eksperimen menunjukkan pekali ketelapan air tulen meningkat 
dengan peningkatan kepekatan polimer dalam larutan pengacuan membran. Dengan 
menggunakan tekanan operasi di antara 0-24 bar, membran PES25 menunjukkan 
penyingkiran ion Cl' paling tinggi iaitu 42% dengan fluks sederhana, 0-5 m3/m2s. 
Sementara membran PES 18 menunjukkan penyingkiran yang paling rendah iaitu 9% 
dengan fluks tinggi, 0-13 m3/m2s. Secara umumnya kebolehan penyingkiran terhadap 
ion Cl’ telah ditunjukkan dalam susunan berikut: PES25>PES21>PES23>PES25. 
Pengurangan kepekatan PES dalam larutan pengacuan mempamerkan struktur seperti 
span dengan pekali ketelapan yang tinggi. Sementara struktur seperti jari-jemari 
meningkat dengan kepekatan PES dengan memberikan penyingkiran NaCl yang 
tinggi. Secara keseluruhannya, peningkatan kepekatan polimer dalam larutan 
pengacuan akan meningkatkan prestasi dan struktur membran.



ABSTRACT

There are many researchers have been studied on membrane technology for liquid 
separation and they have been recognized that polymer concentrations play an 
important role on the membrane performance. In this study, four formulations with 
different polymer concentration of asymmetric nanofiltration membranes were 
prepared from polymer/solvent/non-solvent. The casting solution consisting of 
polyethersulfone (PES)/ N-methyl-2-pyrrolidone (NMP) /pure water (H2 O): 18/75/7 
[PES 18], 21/72/7 [PES21], 23/70/7 [PES23], 25/68/7 [PES25]. The membrane flat 
sheets were prepared using dry-wet phase inversion technique that cast on semi­
automated electrical casting machine. The liquid separation performances were 
measured using pure water and salt permeation experiment. The membrane structures 
were analyzed using scanning electron microscopy (SEM). The experimental results 
show that the membrane permeability coefficients were increased with increase of 
polymer concentration in membrane casting solution. Using an operating pressure 
range 0-24 bars, membrane PES25 exhibits highest Cl' ions rejection (42%) with 
moderate flux, 0-5m3/m2s. Meanwhile membrane PES 18 has shown the lowest

• • 1 9rejection (9%) with relatively highest flux, 0-13 m /m s. Generally, the rejection 
ability towards Cl' ion was shown in following manner: PES25>PES23> 
PES21>PES18. A reduction of PES concentration in casting solution promotes 
sponge-like structure that exhibits high permeability coefficient. While finger-like 
structure increased with increase of PES concentration that exhibits high rejection of 
NaCl. Obviously, the increasing polymer concentration in casting solution would 
increase the membrane performance and their structure.


