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Biodegradable films of sago starch and poly(vinyl alcohol) (PVA) blends (SP) have been
prepared by solution casting method. Glycerol was used as a plasticizer. Sodium borate
(borax) and glutaraldehyde were used to increase the compatibility of sago starch and
PVA. The optimum amount of glycerol is 20% (w/w). The optimum values of tensile
strength and elongation at break of the films are obtained with an addition of 8% (w/w)

sodium borate (borax) or 62.5% (w/w) glutaraldehyde.

Both pure PVA and sago starch films are apparently transparent. However, their blend
films are slightly opaque probably due to phase separation. Increase the amount of PVA
in the film leads to an increase of the tensile strength and reduces the elongation of films.
Both borax and glutaraldehyde increase the elongation at break of the sago starch — PVA
blend films, but improvement of tensile strength is only obtained when the films are

added with borax.
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The films produced were characterized by FTIR spectroscopy, differential scanning
calorimetry (DSC), thermogravimetry analysis (TGA), X-ray diffraction (XRD), and
scanning electron microscopy (SEM). FTIR spectrum of sago starch — PVA — borax
(SPB) film showed the shifting of characteristic O-H stretching vibration peak to a higher
wavelength number at 3426 cm™ and an increase of O-H bending intensity of absorbed
water peak at 1638 cm™, indicating more tightly bound water present in the film in
comparison with that of SP film. SEM studies show that SPB film was porous.
Meanwhile, TGA studies revealed that decomposition of SPB film is a three-stage
process. XRD studies indicated that the degree of crystallinity of SPB film is higher than

that of SP film.

FTIR spectrum of sago starch — PVA — glutaraldehyde (SPG) film shows the appearance
of aldehyde’s carbonyl group at 1717 cm™. This peak should be disappeared after the
acetalation reaction. However, the peak is weaker than that of normal aldehyde,
indicating the occurrence of incomplete acetalation reaction. SPG film has a more
compact structure than that of SP film as shown by SEM. Thermal decomposition of SPG
film is also in a three-stage process. XRD studies indicated that the degree of crystallinity

of SPG film is lower than that in SP film.

Tensile strength of both SPB and SPG films increase after storage treatment, whereas
their elongation decrease. The changes of tensile properties could be related to both the
changes on crystallinity and the loss of plasticizer during storage. The B-type crystallinity
appeared on the SPB samples after two months of storage, but the same crystallinity was

not observed in SPG samples.
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Biodegradation of original and modified sago starch — PVA blend films have been
studied by soil burial method. Percentage of weight loss of both SPB and SPG films

increase with an increase of sago starch content.
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Filem bio-urai daripada campuran kanji sagu dan poli(vinil alkohol) (PVA) disiapkan
dengan menggunakan kaedah kasting larutan. Gliserol digunakan sebagai bahan
pemplastik. Sodium borat (boraks) dan glutaraldehid digunakan untuk meningkatkan
kesesuaian kanji dan PVA. Keadaan optimum yang diperolehi untuk gliserol adalah 20%
(w/w). Nilai kekuatan tensil dan elongasi optimum diperolehi pada 8% (w/w) sodium

borat atau 62.5% (w/w) glutaraldehid.

Filem daripada PVA mahupun kanji sagu adalah lutsinar. Bagaimanapun, filem yang
diperoleh daripada campuran keduanya adalah sedikit legap, dimungkinkan akibat
daripada pemisahan fasa. Peningkatan jumlah PVA di dalam filem menyebabkan
peningkatan kekuatan tensil dan pengurangan elongasi. Boraks dan glutaraldehid telah
meningkatkan elongasi pada filem kanji sagu — PVA, namun peningkatan pada kekuatan

tensil diperolehi hanya selepas penambahan dengan boraks.
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Filem yang dihasilkan telah dicirikan melalui spektroskopi infra merah transformasi
Fourier, kalorimetri pengimbasan perbezaan, analisis termogravimetri, pembelauan sinar-
X dan mikroskopi pengimbasan elektron. Spektrum infra merah bagi filem campuran
kanji sagu — PVA — boraks (SPB) menampakkan anjakan puncak khas O-H ke bilangan
gelombang yang lebih tinggi pada 3426 cm™ dan peningkatan puncak serapan O-H pada
1638 cm™ yang menandakan lebih banyak air terikat pada filem berbanding pada filem
SP. Kajian mikroskop pengimbasan elektron menunjukkan struktur berliang, manakala
kajian termogravimetri menampakkan adanya tiga tahap penguraian terma pada filem.
Kajian pembelauan sinar-X menunjukkan darjah penghabluran bagi filem SPB lebih

tinggi berbanding filem SP.

Spektrum infra merah bagi filem campuran kanji sagu — PVA — glutaraldehid (SPG)
menampakkan serapan karbonil bagi aldehid pada 1717 ecm™. Puncak ini semestinya
hilang selepas tindak balas asetalasi. Namun demikian puncak yang dihasilkan lebih
lemah berbanding dengan puncak aldehid biasa. Hal ini menandakan berlakunya tindak
balas antara kumpulan hidoksil dan karbonil yang tidak sempurna. Kajian mikroskop
pengimbasan elektron menampakkan struktur yang lebih padat pada filem SPG
berbanding pada filem SP. Kajian termogravimetri menampakkan adanya tiga tahap
penguraian terma pada filem SPG. Kajian pembelauan sinar-X menunjukkan darjah

penghabluran bagi SPG lebih rendah berbanding SP.

Filem SPB dan SPG menampakkan peningkatan pada kekuatan tensil dan pengurangan
pada elongasi yang nyata selepas penyimpanan. Perubahan tersebut mungkin disebabkan

oleh perubahan pada penghabluran filem mahupun berkurangnya bahan pemplastik
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selama proses penyimpanan. Penghabluran jenis B diperhatikan pada filem SPB selepas

penyimpanan, namun tidak diperhatikan pada filem SPG.

Kajian pembio-uraian filem dibuat dengan menggunakan kaedah penanaman dalam
tanah. Filem SPB dan SPG menampakkan peningkatan pada peratus kehilangan berat

dengan meningkatnya kandungan kanji dalam filem.
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