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ABSTRACT 

Study on PMMA/ENR 50 blends as electrolyte is still being carried out because this 
blend has produced flexible and free standing film of PMMA. Since the blend is not 
homogeneous, several modifications have been done to improve the phase separations 
of the blend such as adding plasticizers and fillers. It was found that the addition of 
filler such as Si02 not only has improved the homogeneity of the blend yet enhance 
the ionic conductivity of the polymer blend systems. Unfortunately, the filler tends to 
agglomerate due to the formation of silanol groups (Si-OH) that is prone to react with 
the surrounding moisture. Therefore, in this study carboxylic acids of various carbon 
chain lengths; i.e. butanoic acid (C4), octanoic acid (Cs), dodecanoic acid (C12) and 
hexadecanoic acid (Ci6) has been used to reduce the number of silanol groups by 
replacing the -H atom from the silanol group with the RnCOO" of the acid via 
esterification technique. The presence of R„COO" on modified Si02 (MoCx-SiCh) 
filler were confirmed by elemental analysis (CHNS) and Fourier Transform Infrared 
Spectroscopy (FTIR). It was found that MoCn-SiCh filler exhibited the highest 
percentage of -H replacement in which 61% of H from Si-OH group has been 
reduced. From Emission Scanning Electron Microscopy (FESEM) analysis, M0C12-
SiC>2 filler showed a compact structure indicating the C12 has filled up the porous 
structure of Si02 particles. This MoCi2-Si02 filler also gave the smoothest surface 
with less agglomerate when added into PMMA/ENR 50 blend (PEM0C12S) systems 
with the two single glass transition temperature (Tgs) of the separated phase almost 
merging. The less MoCx-SiCh filler agglomerates also increased the flexibility of 
polymer chains where the polymer chains were able to freely rotate. However, the 
film obtained was slightly brittle due to the formation of polymer networking via 
hydrogen bonding between the main functional group of C=0, OCH3 and COC of the 
polymers and the acid modified filler. This interaction has been confirmed from its 
FTIR analyses in which the intensity of OH band was slightly increased in 
PELMoCxS systems. However, this interaction was not excessive as the two Tgs 
obtained in PELMoCxS systems was lower than PELS systems. Due to this, these 
PELMoCxS systems also exhibited higher thermal degradation temperature, Td than 
the PELS system. The highest ionic conductivity of 5.56 x 10"7 S/cm at room 
temperature was achieved in PELM0C12S film due to the formation of a smoother 
surface for chain rotation and ion transport. Both polymer systems obeyed Arrhenius 
rule and the lowest activation energy, Ea also achieved in PELM0C12S system. 
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