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Abstract — Nanocomposite materials provides efficient reinforcement, thermal endurance, and many other advantages
depending on the additives used, with applications in the aerospace, automotive, and biomedical industries. Here, epoxy
based nanocomposites were synthesized in the presence of Cloisite 15A and characterized with TEM, XRD, TGA, and
DMA. To determine the effect of the clay d-spacing, Cloisite 20A was also used to synthesize the nanocompostes. In
addition to the traditional hot plate method, an ultrasonicator was used to investigate the effect of different types of mix-
ing on the properties of the nanocomposite; no significant effect was found. An examination of the nanocomposite mor-
phology revealed that all the nanocomposites synthesized yielded an intercalated structure. When 5 wt% of Cloisite 15A
was used with 20 min sonication time, the storage modulus increased 10% over the neat(no clay) nanocomposite. In
general, the presence of Cloisite 15A produced a better storage modulus than Cloisite 20A.
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Fig. 1. Chemical structure of DGEBA and curing agent.
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Az 5349 249 $1819] TEM (transmission electron
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Table 1. Experimental conditions and morphology of the nanocomposite obtained

No Type Clay” (Wt%) Sonication time (min) pulse morphology
Run 1 epoxy neat 20 Ssec/Ssec -
Run 2 Cloisite 15A 5 10 continuous N/A
Run 3 Cloisite 15A 5 20 Ssec/5sec
Run 44 Cloisite 15A 5 20 Ssec/5sec
Run 5 Cloisite 15A 5 0° N/A intercalated
Run 6 Cloisite 20A 2.5 20 Ssec/5sec
Run 7 Cloisite 20A 5 20 Ssec/5sec
Run 8 Cloisite 15A 2.5 20 Ssec/5sec N/A

*Degasing pressure was maintained at 70 cmHg. Otherwise at 50 cmHg.
bd-spaces of Cloisite 15A and 20A are 31.5 and 24.2A, respectively.
“No ultrasonicator was used. Only magnetic mixing was applied for 40 min.
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(a) run 3
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Fig. 2. Transmission electron microscopy of (a) run 3, (b) run 4, (c)

run 5, (d) run 6, and (e) run 7.
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Fig. 4. Storage modulus vs. temperature.
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Table 2. Storage modulus (G') and loss modulus (G'")
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Fig. 3. XRD patterns of nanocomposites.

3-2. XRD
Fig. 30l XRD #4475 YepfGIty. 2A10|E 15A EA8t
o] v gHAe] SEARE Bragg's laws ©]8-3to] ARSI

No G' [MPa] G" [MPa]
Run 1 2187 264
Run 2 - -
Run 3 2434 274
Run 4 - -
Run 5 1815 206
Run 6 1781 224
Run 7 2198 246
Run 8 2110 250
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Fig. S. TGA results of nanocomposites.
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