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ABSTRACT : Polymer-clay nanocomposite containing the low amounts of clay shows improved physical,
mechanical properties. In this study, allyl ester prepolymer was synthesised by reactions of the diallyl
terephthalate monomers and the 1,3-butanediol monomers. Nanocomposites of allyl ester prepolymer and
the two kinds of the organically layered silicate were prepared by using the intercalation method as well as
the in-situ polymerization method using. By varying the amount of clay content, curing conditions, and
feeding conditions, the nanocomposite was studied using X-ray diffraction. From XRD results, allyl ester-
Cloisite 30 B nanocomposite made by the in-situ polymerization method shows better exfoliation behavior
compared with the intercalation method. It can be said that the transesterification reaction between func-
tional groups (-OH) of intercalant and monomers results in the increased gallery distance. Also mechanical
and thermal properties indicate that the dispersity of clay is an important factor for improving physical
properties of the nanocomposite.

Keywords : nanocomposite, allyl ester resin, in-situ polymerization, exfoliation, intercalation.
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Figure 1. FT-IR transmission spectra for allyl ester prepolymer.
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Figure 3. X-ray Diffraction patterns of 25A-AE from synthetic
method. (a) 25A-AE(intercalation method), (b) 25A-AE(in-situ
polymerization), and (c) allyl ester resin.

16001
a
1400, =@
& 1200 (b)
o
o 1000
8001
\(C)
600 ‘ |
2 4 6 8 10

20

Figure 4. X-ray diffraction patterns of 30B-AE from synthetic
method. (a) 30B-AE(intercalation method), (b) 30B-AE(in-situ
polymerization), and (c) allyl ester resin.
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Figure 5. FT-IR transmission spectra. (a) 30B, (b) extracted
clay, and (c) allyl ester resin.
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Figure 7. X-ray diffraction patterns of 25A-AE for curing
conditions. (a) 25A-AE (intercalation method), (b) 25A-AE(in-
situ polymerization), and (c) allyl ester resin.
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Figure 8. X-ray diffraction patterns of 30B-AE for curing
conditions. (a) 30B-AE (intercalation method), (b) 30B-AE(in-situ

polymerization), and (c) allyl ester resin.

Table 1. The Relative Yield Strength of Allyl Ester
Resin-Clay Nanocomposites

sample yield strength relative yield
(MPa) strength (%)
AE resin 8.14 100
25A-AE 9.17 127
30B-AE 11.40 140
25A-AE-S 8.67 107
30B-AE-S 11.49 141

Table 2. The Relative Modulus of Allyl Ester Resin-
Clay Nanocomposite

sample modulus (MPa) relative modulus (%)
allyl ester resin 109.4 100
25A-AE 163.0 149
30B-AE 162.8 149
25A-AE-S 143.7 131
30B-AE-S 174.0 159
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Table 3. The Relative Compressive Strength of Allyl
Ester Resin-Clay Nanocomposites

sample compressive relative compressive
strength(MPa) strength (%)
allyl ester resin 97.9 100
25A-AE 107.6 110
30B-AE 1104 128
25A-AE-S 111.1 135
30B-AE-S 111.4 138

Table 4. The Relative Compressive Modulus of Allyl
Ester Resin-Clay Nanocompoiste

compressive modulus relative compressive
sample

(MPa) modulus (%)
allyl ester resin 1173.0 100
25A-AE 1216.7 104
30B-AE 1224.8 105
25A-AE-S 1218.5 104
30B-AE-S 1248.5 106

Table 5. The Showa Hardness of Allyl Ester Resin-
Clay Nanocomposite

sample Showa hardness (HS)
allyl ester resin 80.98
30B-AE 82.48
30B-AE-S 82.29
25A-AE 81.22
25A-AE-S 81.37
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Table 6. The Glass Temperatures of Allyl Ester Resin-Clay
Nanocomposites

sample T, (CT)
allyl ester resin 90.6
25A-AE 114.5
30B-AE 115.7
25A-AE-S 115.8
30B-AE-S 121.6
25A-AE(inter) 108.4
30B-AE(inter) 111.0

Table 7. The 5% Weight Loss Temperature of Allyl
Ester Resin-Clay Nanocomposites

5% weight loss

sample temperatures (C)
allyl ester resin 382.2

25A-AE 391.3

30B-AE 403.8
25A-AE(inter) 370.4
30B-AE(inter) 373.5
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Table 8. The 5% Weight Loss Temeperature of Allyl
Ester Resin-Clay Nanocomposites with Different Con-
tents of Clays

sample 5% weight loss
temperatures (C)
allyl ester resin 382.2
30B-1phr-AE 398.4
30B-3phr-AE 391.3
30B-5phr-AE 390.9
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