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Table 1. Avrami parameters of PP and composite samples at different isothermal crystallization

temperatures.
PP PP-GF5 PP-GF10 PP-GF20
Crystallization K
K tiz K tiz K ti2 tiz
Temperature n n n n | (min
(min™) | (min) (min™) | (min) (min™) | (min) (min)
Q) ")
125 2.3 0.62 1.3 |32 0.39 23 |31 0.41 192 |32 0.4 1.8
127.5 24| 041 2 32 0.22 44 |32 0.24 37 |34 021 3.4
130 2.5 0.25 34 3.3 0.11 7.9 3.2 0.13 7 3.5 0.11 6.4
132.5 29 0.15 58 | 3.4 0.06 142 | 34 0.07 13 34| 0.07 12.1
135 2.8 0.08 103 |35 0.02 254 | 34 0.03 236 | 3.6 | 0.04 21.6
137.5 29 0.04 204 | 34 0.01 56.8 | 3.6 0.02 439 | 3.6 | 0.03 40.3
140 3 0.01 35 3.6 0.001 104 | 3.5 0.01 762 | 37| 0.02 70.1
PP-GNP 5 PP-GNP10 PP-GNP20
Crystallization
K tiz K tiz K tiz
Temperature n n n
(min™) | (min) (min™) | (min) (min™) | (min)
Q)
132.5 3.1 0.6 1.5 3.5 0.7 1.3 3.7 1.1 0.8
135 34| 042 21 | 3.6 0.47 19 |38 0.8 1.1
137.5 3.5 0.27 32 |39 0.3 29 4 0.55 1.6
140 3.7 0.15 5.2 4 0.21 4.7 4 0.32 2.4
142.5 4 0.09 94 4.1 0.16 8.4 3.9 0.24 4.1
145 4.1 0.04 152 | 41 0.1 137 | 41 0.17 6.6
147.5 4.2 0.01 259 | 44 0.013 23.1 | 45 0.1 11.3
PP-GF19-GNP5 PP-GF18-GNP10 PP-GF16-GNP20
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Crystallization
K ti2 K tiz K tiz
Temperature n n n
(min™) | (min) (min™) (min) (min™) | (min)
O
135 2.7 0.45 1.7 |28 0.63 1.1 |26 0.83 0.9
137.5 2.8 0.27 3.1 3 0.42 19 |29 0.59 1.5
140 2.9 0.13 52 |31 0.26 33 3 0.41 2
142.5 29 0.08 6.4 3.1 0.18 4.6 3.4 0.26 3.3
145 3 0.06 10.8 | 3.3 0.11 74 4 0.16 5.3
147.5 3.2 0.04 18.1 | 3.8 0.07 12.7 | 4.2 0.09 8.9
150 3.8 0.02 337 | 41 0.06 24 4.3 0.04 17.7
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Figure 1. (a) Avrami exponent of PP and nanocomposites. The n values of the matrix have been

plotted using both symbol and line in order to separate them easier from the values of the composites;

(b) growth function K of all materials under study.

The variation of the crystallization temperature versus the cooling rate, for each sample, can be
seen in Figure S2. For the PP-GNP samples, the presence of the “foreign” substances at high loadings

along with their wide surface area, provide a lot of sites enabling the heterogeneous nucleation at

temperatures significantly higher than that of the neat PP, reaching even 12°C for the material with
the highest loading. Interestingly and similarly to the observations from the isothermal
crystallization, GF didn’t facilitate crystallization but retarded the overall phenomenon since the
crystallization peaks were observed at temperatures higher than the matrix. The sample filled with 5
wt.% GF presented the highest retardation of the phenomenon, but the temperature differences were
quite small for the specific set of samples. Finally, the presence of GNP in the PP-GF-GNP samples

attributed high crystallization rates, and the GF didn’t seem to affect significantly the crystallization,

based on the peak temperatures.
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Figure 2. Evolution of the crystallization peak temperature as a function of cooling rate for PP and

nanocomposites.
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