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ABSTRAK

Hidrofilik kuarternari resin ammonia (HQAR) telah berjaya dihasilkan yang berasal
daripada persilangan tertinggi polimer Poly(HEMA-co-EGDMA-co-VBC). Objektif
projek ini adalah untuk menghasilkan HQAR melalui tiga peringkat, sintesis pelopor
(pempolimeran suspensi), tindak balas persilangan tertinggi dan tindak balas aminasi.
Untuk pempolimeran suspensi, beberapa pemboleh ubah telah divariasikan seperti
nisbah pelarut, putaran pengacau, jumlah pemula, jumlah penstabil, jJumlah penyilang,
jumlah pembantu monomer, dan kepekatan monomer. Untuk mendapatkan partikel
yang berkualiti tinggi, jumlah penyilang sepatutnya digunakan pada jumlah tertinggi.
Kesan penyilang, jumlah pembantu monomer dan kepekatan monomer telah dipilih
untuk penapisan (Design of Experiment) DoE bagi menentukan interaksi antara ketiga-
tiga faktor tersebut. Menerusi metode DoE, kesan penyilang didapati sebagai pemboleh
ubah terpenting. Manakala, kesan penyilang dan jumlah pembantu monomer dipilih
untuk pengoptimuman DoE bagi mengoptimum zarah untuk reaksi persilangan
itertinggi. Dalam reaksi persilangan tertinggi, kesan penyilang, jumlah pembantu
monomer dan nisbah pemangkin terhadap luas permukaan spesifik (LPS) zarah dikaji.
Bagi bahagian terakhir dalam reaksi persilangan tertinggi melibatkan pertukaran
pelopor optimum kepada persilangan tertinggi polimer dengan peningkatan nilai LPS.
Dalam peringkat terakhir projek ini, optimum persilangan tertinggi polimer difungsikan
dengan Dimethyl butylamine (DMBA) untuk mengasilkan HQAR dengan ion positif
berjaya dilekatkan pada tulang belakang polimer. Secara keseluruhannya, pencirian
yang terlibat adalah Scanning Electron Microscope (SEM), Fourier Transform Infrared
Spectrospcopy (FTIR), X-ray Flourescence (XRF), CHNS analysis, Brunauer-Emmet-
Teller (BET) dan Thermal Gravimetric Analysis (TGA).



ABSTRACT

Hydrophilic quarternary ammonium resin (HQAR) was successfully derived from
hypercrosslinked Poly(HEMA-co-EGDMA-co-VBC) polymer. The objective of this
project is to develop HQAR via three stages, precursor synthesis (suspension
polymerization), hypercrosslinking reaction, and functionalization reaction (amination).
For first stage which suspension polymerization, several parameters were varied which
were solvent mixture, solvent/porogen ratio, stirrer rotation, amount of initiator, amount
of stabilizer, amount of crosslinker, amount of co-monomer and monomer
concentration. To obtain highest quality particles, amount of crosslinker should being
used at highest amount. Effect of crosslinker, co-monomer amount and monomer
concentration were chosen for screening part using Design of Experiment (DoE) to
study the interaction between these three factors. DoE analysis showed that the most
significant factor was amount of crosslinker. Meanwhile, effects of crosslinker and co-
monomer amount were chosen for DoE optimization part to optimize the particles for
hypercrosslinking reaction. In second stage that involved hypercrosslinking reaction,
the effect of crosslinker, co-monomer amount and catalyst ratio on particles specific
surface area (SSA) were studied. Co-monomer and crosslinker amount to be significant
parameters in order to obtain high SSA particles. Optimized precursors were chosen for
optimization of hypercrosslinked polymer. In the last stage of this study, the optimized
hypercrosslinked polymer was functionalized with Dimethylbutylamine (DMBA) to
produce HQAR with positively charge group successfully attached to the backbone.
The characterization involved in all stages were Scanning Electron Microscope (SEM),
Fourier Transform Infrared Spectrospcopy (FTIR), X-ray Flourescence (XRF), CHNS
analysis, Brunauer-Emmet-Teller (BET) and Thermal Gravimetric Analysis (TGA).
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