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ABSTRACT 

SYNTHESIS AND CHARACTERIZATION OF PVDFjNaCI MEMBRANE FOR 
AMMONIA REMOVAL FROM AQUACULTURE 

In this study, polyvinylidene fluoride (PVDF) flat membrane was fabricated to remove 
the total ammonia from saline water by direct contact membrane distillation (DCMD) at 
50°(' The effects of initial NH3 concentration from 0.03 to 0.47M, temperature from 30 

to 50°C and salinity from 0 to 35ppt on ammonia-ammonium equilibrium, however, 
were initially investigated by using Law of Ostwald's Dissociation. The PVDF membranes 
were then fabricated from dimethylacetamide (DMAc) solvent and sodium chloride (NaCl) 
from concentration 0 to 6M as the dope additive by phase inversion in a distilled water 
coagulation bath. The membranes were dried and then characterized as well as applied 
in DCMD. Cocurrent configuration of DCMD was applied to study the mass transfer, 
water vapor flux and ammonia removal efficiency of the membranes. The experimental 
results showed the NH 3 concentration in the water increases as the temperature and 

pH increased. The NH 3 concentration, however, is relatively higher in pure water than 

that in saline water from temperature 30 to 50°(' The drying process has improved the 
hydrophobicity of the membranes. The contact angles of the membranes with NaCI 
addition, however, were reduced from 165 to 156°. Graphically, the average ranges of 
membrane thickness and pore size were 71.5 to 111.5~m and 43.5 to 118.5nm, 
respectively. The addition of NaCi has reduced the average pore size from 81 to 66nm. 
Statistically, average ranges of the membrane thickness and pore size were 83 to 99~m 
and 82 to 103.3nm, respectively. The average membrane porosity with additives were 
increased from 78% to >82% compared to that of without the additives. The mass 
transfer coefficient of ammonia and the water vapor flux increase as the membrane 
porosity increased. The membrane porosity of 84% and effective membrane area of 
56.40cm2 achieved the highest ammonia removal efficiency about 24% within 2 hours 
of DCMD. 
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ABSTRAK 

Dalam kajian ini, membran polyvinylidene fluoride (PVDF) berkepingan telah 
disintesiskan untuk menyahkan ammonia dari air separa garam pada suhu 5(fC 
menggunakan proses sentuhan terus penyulingan membran. Walau bagaimanapun, 
kesan daripada kepekatan NH3 awal dari 0.03 hingga 0.47M, suhu dari 30 hingga 5(fC 
dan kepekatan garam dari 0 hingga 35ppt terhadap keseimbangan ammonia­
ammonium, telah dikaji dengan menggunakan Hukum Penceraian Ostwald Membran 
PVDF kemudian disintesiskan daripada pelarut dimetilacetamide (DMAc) dan sodium 
klorida (NaCO, sebagai bahan tambah dari kepekatan 0 hingga 6M. Membran terbentuk 
melalui proses fasa kesongsangan dalam takungan air suling. Membran tersebut 
dikering dan dicirikan serta diaplikasikan dalam DCMD. Konfigurasi kokuren DCMD telah 
digunakan untuk mengkaji pemindahan jisim ammonia, flux wap air dan kecekapan 
pemisahan ammonia oleh membran-membran tersebut Hasil kajian menunjukkan 
bahawa kepekatan ammonia dalam air akan tambah apabila suhu dan pH bertambah. 
Secara relatif, kepekatan ammonia dalam air tulin adalah lebih tinggi berbanding di 
dalam air garam, dari suhu 30 hingga 5(f C Proses pengeringan juga didapati 
meningkatkan kehidrofobikan membran-membran tersebut. Sudut sentuh bagi 
membran yang mengandungi NaC/ berkurang dari 165 ke 15tf, berbanding tanpa NaCl. 
Ketebalan dan saiz liang membran ditentukan secara graf masing-masing adalah 71.5 
hingga 111.511m dan 43.5 hingga 118.511m. Pertambahan NaC/ telah mengurangkan 
purata saiz liang dari 81 kepada 66nm. Secara statistik, purata ketebalan membran dan 
saiz liang masing-masing adalah 83 hingga 9911m dan 82 hingga 103.Jnm. Keliangan 
bagi membran yang mengandungi NaC/ meningkat dari 78% kepada >82%. Pemalar 
pemindahan jisim ammonia dan flux wap air juga bertambah apabila keliangan 
membran bertambah. Keliangan sebanyak 84% dan keluasan membran sebanyak 
56.40cnf telah mencapai kecekapan pemisahan ammonia tertinggi iaitu sebanyak 24% 
dalam tempoh 2 jam DCMD beroperasi. 
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