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1000712 30 

Lihatsebelah 

H A K M I ' J K 
PERPUSTAKAAN SULTAHAH NUR ZAHIRAH m 



SYNTHESIS, CHARACTERIZATION AND PERFORMANCE 
ASSESSMENT OF THIN FILM COMPOSITE 
NANOFILTRATION (TFC-NF) MEMBRANES 

FOR TREATING DYES WASTEWATER 

NORHIDAYAH BINTI ABDULL 

Thesis Submitted in Fulfillment of the Requirements for the 
Degree of Master of Science in the Faculty of Science and Technology 

Universiti Malaysia Terengganu 

March 2009 

1100071230 



They (angels) said: "Glory be to You, we have no knowledge except what 

you have taught us. Verily, it is You, the All-Knower, the All-Wise." 

This thesis is dedicated to 

My parents (Hj Abdull bin Said and Hjh Zamaliah bt Daud), 

my sisters (NorZaliza and Nor Asyikin), 

Mohammad Aryf bin Yusuff 

A n d 

All those noble and sublime personalities whose serenity, 

courage and wisdom lead me to the Path of Guidance 

ii 



Abstract of thesis presented to the Senate of Universiti Terengganu 
Malaysia in fulfillment of the requirement for the degree of Master of 

Science. 

SYNTHESIS, CHARACTERIZATION AND PERFORMANCE 
ASSESSMENT OF THIN FILM COMPOSITE NANOFILTRATION 
(TFC-NF) MEMBRANES FOR TREATING DYES WASTEWATER 

NORHIDAYAH BINTIABDULL 

March 2009 

Chairperson : Associate Professor Dr. Nora'aini binti Ali, Ph.D. 

Member : Associate Professor Ir. Ahmad bin Jusoh 

Faculty : Science and Technology 

In this study, the influence of dipping times of aqueous phase, reaction 

times in organic phase, and curing times on the preparation of thin film 

composite nanofiltration (TFC-NF) membranes were examined. Membranes 

were interfacially polymerized of m-phenelyne diamine and trimesoyl 

chloride on ultrafiltration membrane and then were characterized by means 

of permeability coefficient, charged solutes separation and membrane 

morphologies. All membranes characteristics are in the range of NF 

membrane. SEM micrographs show that most of the membranes have 

typical composite structure. The prepared membranes within 3 min dipping 

time (TFC-NF-D3), 30 sec reaction time (TFC-NF-R30) and curing time 

(TFC-NF-C15) reveal the superior charged solute separation with the trade 

off between permeate fluxes and rejections. These membranes were further 

investigated to obtain a general understanding of the possibility of 

membrane to separate the dye-based wastewater. Results indicate 
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membranes have good quality of permeates (up to about 95%) and higher 

fluxes (1.957 to 17.977 m3/m2.s.bar) as well as to those observed with 

commercial membranes. 

Among the dominant obstacles of NF membrane process is the declination 

of flux over time. Therefore, the effect of dye concentration (100 mg/L, 200 

mg/L, 300 mg/L and 400 mg/L) and dye - salt mixture concentration (0.1 

g/L, 1.0 g/L and 10.0 g/L at fixed dye concentration of 100 mg/L) on the 

flux decline behavior of dye wastewater were examined. The membrane 

properties and the percentages of flux decline (total flux decline, irreversible 

and reversible fouling, and concentration polarization) were investigated to 

explain the flux decline behavior. The highest dye and dye -salt mixture 

concentration exposes that the most accelerates of flux decline, but the 

lowest flux recovery for all membranes. Fluxes were sharply decreased at 

the initial stage of filtration. It is believes that the flux decline behavior at 

this stage is controlled by the irreversible fouling (pore blockage and pore 

constriction mechanisms). When more dyes accumulated on the membrane 

surface, the flux decline mechanism transited to cake formation mechanism 

(reversible fouling). At this stage, a steady state was achieved. Thus, it is 

demonstrates that most of the filtration process was dominated by a 

reversible fouling. 
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Dalam kajian ini, pengaruh masa celupan pada fasa akues, masa tindakbalas 

pada fasa organik, dan masa rawatan terhadap penyediaan membran 

komposit selaput nipis penuras nano (TFC NF). Membran dipolimerkan 

secara antara muka antara /72-fenelin diamina and trimesoil klorida pada 

membran penuras ultra dan kemudian dicirikan terhadap pekali 

kebolehtelapan, pemisahan bahan bercas dan morfologi membran. 

Keseluruhan ciri-ciri membran berada di dalam julat penuras nano (NF). 

Mikrograf pengimbas elektron mikroskopik (SEM) menunjukkan hampir 

keseluruhan membran mempunyai struktur tipikal komposit. Membran yang 

dibangunkan pada masa pencelupan 3 minit (TFC-NF-D3), masa 

tindakbalas 30 saat (TFC-NF-R30) dan masa rawatan 15 minit (TFC-NF-

C15) menunjukkan pemisahan bahan bercas yang terbaik dengan 

kesinambungan di antara fluks dan penyingkiran. Membran-membran ini 

dijalankan penyelidikan selanjutnya untuk mendapatkan pemahaman umum 

terhadap kebolehan membran memisahkan air sisa berasaskan bahan 
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pencelup. Keputusan membuktikan bahawa membran mempunyai air 

keluar yang berkualiti tebaik (penyingkiran mencapai sehingga 95%) dan 

fluks yang tinggi (1.957 to 17.977 m3/m2.s.bar) seperti mana ia sejajar 

dengan membran komersial. 

Antara permasalahan utama membran NF ialah penurunan fluks terhadap 

masa. Oleh itu, pengaruh kepekatan bahan pencelup (100 mg/L, 200 mg/L, 

300 mg/L dan 400 mg/L) dan kepekatan campuran bahan pencelup - garam 

(0.1 g/L, 1.0 g/L dan 10.0 g/L dengan kepekatan bahan pencelup yang tetap 

pada 100 mg/L) terhadap kelakuan penurunan fluks air sisa bahan pencelup 

dikaji. Ciri-ciri membran dan peratusan penurunan fluks (jumlah penurunan 

fluks, penyumbatan ketakterbolehbalikan dan kebolehterbalikan dan 

kepekatan polarisasi) dikaji untuk menerangkan kelakuan penurunan fluks. 

Kepekatan yang tertinggi bagi bahan pencelup dan campuran bahan 

pencelup - garam mempamerkan penurunan fluks berlaku dengan lebih 

pantas, tetapi paling rendah bagi perolehan semula fluks untuk semua 

membran. Fluks menurun secara drastik pada permulaan peringkat 

penurasan. Ini dipercayai bahawa kelakuan penurunan fluks pada peringkat 

ini dikawal oleh penyumbatan tidak boleh balikan (mekanisma 

penyumbatan liang dan penjerutan liang). Apabila lebih banyak bahan 

pencelup termendak pada permukaan membran, mekanisma penurunan 

fluks bertukar kepada mekanisma pembentukan kek (penyumbatan boleh 

balikan). Pada peringkat ini, keadaan stabil dicapai. Maka, ini membuktikan 

bahawa hampir keseluruhan proses penurusan didominasi oleh 

penyumbatan boleh balikan. 
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