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ABSTRAK

Kepekatan polimer mempengaruhi prestasi dan struktur membran. Pembentukan lapisan 
yang sangat nipis boleh merosakkan permukaan luar membran dan menyebabkan membran 
gagal menapis bahan larut yang sepatutnya tidak dapat melepasi membran. Maka, objektif 
kajian ini akan memfokuskan kepada kesan kepekatan polimer terhadap struktur dan prestasi 
membran penuras nano. Larutan membran yang terdiri daripada polisulfona (PSf), 1 metil 2 
pirolidon (NMP) dan polivinilpirolidon (PVP) dengan tiga komposisi peratus berlainan 
(PSF18: 18/75/7; PSF20: 20/73/7; PSF23: 23/70/7) disediakan. Membran disediakan melalui 
teknik fasa balikan basah kering mengunakan mesin aeuan elektrik separa automatik. 
Pengujian prestasi membran ditentukan melalui ujikaji penyingkiran larutan NaCl. 
Manakala, pengujian air tulen pula bertujuan untuk menentukan ketelapan membran. 
Sebagai kajian kes, analisis pemisahan total fosfat dan total ammonium ke atas air sisa 
akuakultur dijalankan. Kajian menunjukkan bahawa PSF23 mempunyai nilai fluks yang 
rendah dan peratus penyingkiran NaCl yang tinggi berbanding dengan PSF20 dan PSF 18. 
Peningkatan kepekatan polimer menyebabkan perubahan dalam ketebalan kulit, keliangan 
membran dan ketelapan cecair. Oleh sebab itu, nilai fluks akan berkurang dan peratus 
penyingkiran bertambah dengan peningkatan kepekatan polimer dalam membran. Dalam 
kajian kes rawatan air sisa akuakultur, peratus penyingkiran total fosfat (>90%) yang tinggi 
pada fluks sekitar 0-1.11x10"’ m/s dan beroperasi pada tekanan yang rendah (0-4 bar) 
diperolehi. Manakala, peratus penyingkiran total ammonium adalah sederhana iaitu sekitar 
0-40%. Membran PSF20 lebih sesuai digunakan kerana berupaya menyingkirkan total 
ammonium dan total fosfat dalam kepekatan yang tinggi pada tekanan operasi yang rendah 
dan berada dalam julat piawai kepekatan kualiti air sisa akuakultur.



ABSTRACT

Polymer concentration influences the membrane performance and structure. Thinner 
membrane can damaged the outer layer of membrane and causes the membrane failed to 
filtrate solutes. The main objective is to study the effect o f  polymer concentration to the 
membrane structure and membrane performance. Asymmetric nanofiltration membranes 
were fabricated from a ternary dope composition consisting o f  polysulfone (PSf), N-metil-2- 
pyrrolidone (NMP) and polyvinylpyrrolidone (PVP) with three difference composition 
(PSF18: 18/75/7; PSF20: 20/73/7; PSF23 23/70/7). The membranes were fabricated through 
dry/wet phase inversion technique using electrically semi automated casting machine. The 
membrane performances were determined using NaCl solution while pure water flux 
permeation is used to determine the permeability o f  the membrane. For the case study, liquid 
separation analysis for aquaculture waste was studied. The parameters that were analyzed are 
total ammonium and total phosphate. The study showed that PSF23 has a lower flux and 
higher rejection compare to the PSF 18 and PSF20. Increasing the polymer concentration 
caused changes in skin thickness, overall membrane porosity and permeability. Therefore, 
flux will decrease and rejection will increase when the polymer concentration increase. In 
aquaculture waste, high rejection percentage of total phosphate (>90%) in the range o f  0-
1.1 lxlO'6 m/s flux and operates at low pressure (0-4 bar) was obtained. Meanwhile, the 
rejection percentage for total ammonium is moderate, in the range of 0-40%. PSF20 is more 
suitable because it is able to reject high concentration of total ammonium and total phosphate 
at low pressure. It also falls in the standard range concentration of aquaculture waste quality.


