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HDPE/PBS/COMPATIBILIZATION/HDPE BLEND/PBS BLEND

This thesis was to study effect of blend composition and compatibilization on
physical properties of HDPE and PBS blend. The physical properties included
mechanical and thermal properties, melting and crystallization behavior, water
absorption, and biodegradability. Phase morphology of the blends was also
investigated. The blends were prepared at PBS compositions of 20 — 80 wt.%. HDPE-
g-MAH and EPR-g-MAH were used as compatibilizer at 2, 4, 6, and 8 phr.

Immiscible phase morphology of HDPE and PBS blend contained sphere,
elongated, and fibrillar domains when the dispersed phase composition was 20, 30
and 40 wt.%, respectively. Co-continuous morphology was obtained at the blend
weight ratio about 50/50.

For PBS/HDPE blend at 20 — 50 wt.% PBS, Young’s modulus and elongation
at break decreased, stress at break increased, and yield strength insignificantly
changed with increasing PBS content. PBS slightly affected thermal stability, and
melting and crystallization behavior whereas water absorption increased and
biodegradability improved with adding PBS. Compatibilized blend with HDPE-g-
MAH and EPR-g-MAH led to more uniform PBS domains. HDPE-g-MAH made

improvement in impact strength, elongation at break and tensile strength of the blend



AV}

whereas it slightly affected Young’s modulus. Thermal stability of the blend was
slightly affectec by adding either HDPE-g-MAH or EPR-g-MAH. HDPE-g-MAH and
EPR-g-MAH both affected melting and crystallization behavior, water absorption,
and biodegradability of the blend. Even though, EPR-g-MAH had negative effect on
stiffness, it helped improve impact strength of the blend. Water absorption slightly
decreased whereas biodegradability of the blend got better with adding EPR-g-MAH.
HDPE-g-MAH was more effective than EPR-g-MAH for improving mechanical
properties of the blend with HDPE-g-MAH optimum content of 2 phr.

For HDPE/PBS blend at 20 - 50 wt.% HDPE, Young’s modulus increased;
and elongation at break, yield strength, and stress at break decreased as increasing
HDPE content. HDPE insignificantly affected thermal stability, melting and
crystallization behavior but it affected water absorption and biodegradability of the
blend. Compatibilized blend with HDPE-g-MAH and EPR-g-MAH resulted in more
homogeneity of phase morphologies. HDPE-g-MAH made improvement in
elongation at break and impact strength of the blend whereas it slightly affected
Young’s modulus and tensile strength. Thermal stability, melting and crystallization
behavior, water absorption and biodegradability of the blend were slight influence by
adding HDPE-g-MAH. Even though, compatibilizing blend with EPR-g-MAH had
negative effect on stiffness, this was enhancement in toughness of the blend. EPR-g-
MAH affected thermal stability, melting and crystallization behavior, water
absorption and biodegradability of the blend. HDPE-g-MAH was effective for

improving mechanical properties of PBS blend with optimum content of 6 phr.
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