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Preparation of Nanocomposite by Microwave Processing
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Abstract

The purpose of this study was to investigate the possibility of application of
microwave energy for the fabrication of polymer/clay nanocomposite. APES/Clay
nanocomposites were prepared at 130C for 30min with various amount of MMT or
OMMT used the melt-intercalation method applied the classical and microwave
heating source. APES/Clay samples were characterized by the means of X-ray
diffractometry (XRD), transmitted electron microscopy (TEM) differential scanning
calorimetry (DSC), and rheometric dynamic analysis (RDA). It was found that
intercalated or exfoliated state of the samples could be controlled by the clay type,
clay content, and heating type.
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2-1. &% 234

B A 2'8x 7IARAN AYEF Ed2HE (aliphatic polyesters: APES,
Skygreen SG-2109)= Sunkyuong ChemicalAloliA FUstd a2 A& P, E3,
Skygreen SG-2109% isocyanate® #H3tA %27 diol# diacid®] 5 s T
EAL AUANE 4484 ZalEy o 60x10'g/mole] 2A%S 23 ok =&, A o)
o224 montmorillonite (MMT, Closite Na')®} organo montmorillonite (OMMT,
Closite 30B)E Southern ClayAtllX Fdste] 2dl2 A& Y. 53], Closite 30B=
Na'-MMTZE methyl tallow bis- 2-hydroxy! ammonium& 2 %o]2 23 sHgA|AN
A/714 AEZ wEAT, Fo)l S 23T 95 meq/100g ©Jth.

2-2. A AZX

nfo] 225 o &% YL EBEFAE Ax37] A3t APESY MMT (Closite Na') &
£ OMMT (Closite 30B)E Z3F A & 70T, 24212 o] F&3 Azxs ¥ £
28 T Pyrex €719 0~15wt%) F3Hu|2 FE3) EFAAY o] Edd ANEES
A L vlojazw 7HFAR A 130T, 308 F<¢ oF 200pme) W £x2 £
EFANAA AFES Az AHA MAAXNEE 500mé& heating mentle (Hana
Co)& A&, vlolazs 793X EE AxE 7184 rlolazs /4R (3
&, 245GHz, HU7IH&E; 700W)E Al&3iivh. 38, Azxd S§EREEZREH
mini-max mold$} hot pressE ©] €3l APESS §H(Tp=0C)E it 23 31 dEH
ELERGE @2 252 110 &% 4P3q £ & AHES AR
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Fig. 1. XRD patterns of APES/MMT obtained at 1300C for 30 min with the various addition
of MMT by (a) conventional and (b) microwave heating.
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Fig. 2. XRD patterns of APES/OMMT obtained at 130C for 30 min with the various addition
of OMMT by (a) conventional and (b} microwave heating.
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Fig. 3. TEM pictures of APES/OMMT obtained at 130C for 30 min with 5 wt% OMMT by

(a) conventional and (b) microwave heating.
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Fig. 4. DSC curves of APES/OMMT obtained at 130C for 30 min with the various addition
of OMMT by (a) conventional and (b) microwave heating.
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Fig. 5. Shear viscosity vs shear rate in APES/OMMT obtained at 130°C for 30min with the
various addition of OMMT by (a) conventional and (b) microwave heating.
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Table 1. Intercalated or exfoliated state of APES/OMMT obtained at 130C for 30 min

by the conventional and microwave heating

Heating source O;(l)\;’trer(l;:;) 28001 doo: State
1 none unknown exfoliated
3 none unknown exfoliated
Conventional 5 2.51 3.52 intercalated
10 2.51 3.52 intercalated
15 2.51 3.52 intercalated
1 none unknown exfoliated
3 none unknown exfoliated
Microwave 5 none unknown exfoliated
10 2.51 3.52 intercalated
15 2.51 3.52 intercalated
Pure OMMT 100 5.03 1.75 -
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