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Polymer nanocomposites consisted of biodegradable poly(3-hydroxybutyrate) (PHB) and organically modified montmorillonite Cloisite30B (30B) as nanofiller (PHB/30B 100/1, 100/3, 100/5, 100/7 and 100/10 by weight) were prepared by solution intercalation method [1,2]. Melting and crystallization behaviours of pure PHB and PHB/30B nanocomposites were investigated by differential scanning calorimetry (DSC), (Perkin-Elmer DSC-4). Samples of 5.0±0.4 mg were heated from 50-190°C (heating scans), kept at 190°C for 1 minute and then cooled to 50°C (cooling scans) in the nitrogen atmosphere (30 cm3min-1). The data obtained are shown in Table 1.

Pure PHB shows one endothermic peak (the melting temperature, m1) indicating presence of one crystalline phase. PHB/30B nanocomposites show two endothermic peaks (the melting temperatures, m1 and m2) indicating presence of two crystalline phases of different molecular weight. This suggests that 30B probably acts as a nucleating agent for PHB and Tm2 is related to the nucleating effect of 30B. Values of m1 and m2 of PHB practically do not change, while the overall melting enthalpy (Hm) and consequently the overall degree of crystallinity (Xc) decrease with 30B loading compared to pure PHB, respectively. Due to the intercalation of PHB chains into 30B layers, intercalated parts of PHB chains are restricted and may not crystallize what causes the decrease of Xc. The effect of 30B on the crystallization of PHB was studied from cooling scans. The crystallization temperature (Tc) of PHB/30B nanocomposites increases with 30B loading compared to pure PHB. The addition of 30B in amounts up to 5 wt. % increases the crystallization rate (rc=Hc/t; [3]), the enthalpy of crystallization (Hc) and the degree of crystallinity during cooling (Xcc) of PHB, respectively. The most pronounced effect was observed at 3 wt. % of 30B. This is attributed to the heterophase nucleation effect of 30B on PHB crystallization due to its enormous surface area (>750m2g-1). Higher 30B loadings decrease these values compared to pure PHB probably due to agglomeration of 30B particles in the PHB matrix, i.e. to decrease of the surface area and consequently nucleating effect. Obviously, in amounts up to 5 wt. % 30B influences the crystallization of PHB in two opposite ways: it acts as effective nucleating agent and increases rc of PHB, while due to intercalation the overall Xc of PHB is decreased. Higher loadings decrease both rc and Xc of PHB.
Table 1. DSC data for PHB/30B nanocomposites.
	SAMPLE
	Melting
	Crystallization

	
	m1 / °C
	m2 / °C
	Hm / Jg-1
	Xc / %
	c / °C
	Hc / Jg-1
	Xcc / %
	rc / Jg-1s-1

	PHB
	166.06
	-
	97.57
	66.83
	102.42
	62.43
	42.76
	0.316

	PHB/30B 100/1
	167.94
	157.70
	93.07
	64.38
	108.41
	71.19
	49.25
	0.473

	PHB/30B 100/3
	168.05
	154.57
	86.42
	60.97
	109.31
	69.17
	48.80
	0.538

	PHB/30B 100/5
	167.90
	160.43
	85.61
	61.57
	105.88
	65.71
	47.26
	0.341

	PHB/30B 100/7
	167.94
	156.50
	79.95
	58.59
	105.66
	57.89
	42.43
	0.300

	PHB/30B 100/10
	167.23
	156.60
	80.89
	60.94
	105.10
	60.06
	45.25
	0.310
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