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2 2f: Montmorillonite (MMT)¢] %3t poly(&-caprolactone) diols} ¥He-3 4= 9= -COOH
718 A4437] Y35t 11-aminododecanoic acidg, gl MMTSY 27HAZE Ya&F7] 98t
AAEHHAYRE Haopol= (CTMA)E 72 AJAIRAT o184 AdE MMTE THF &9
el A poly(e-caprolactone) diol (M,=2000)2} 80 ColA] 4A17F 5 vhesldc), whe ¥,
poly (e-caprolactone) (M,=80000)& o] &ofo AQldled 2 2ol 12417 B¢t Edsls
th o] £9& HIE Ex=d Fo 607C AF LBAAM 647t ¥ HRs poly(e
caprolactone) (PCL) /clay Wi B A8 HE& AZ3th. XRDe} TEMo 2 gl A3} Aa
Alo|E Fo| &3] wEE W)y YeEPARAL Aol 28l MMTY 9 nt& PCL/
clay U=E3A59 7|44 AAdn 98 H2& tensile tester®} DSC=Z #Isg . MMTH}
PCL wjEgzd] A &= ol BgAEY] F&o] o, AR Ed = Ao
A9 At 283 MMTe] o] PCLe thsl 3 wi% 743 Z713te) wa} PCLY] 243 25
7} F7Ystg el

ABSTRACT: 11- Aminododecanoic acid, to insert the functional group of -COOH reacted with
the end group of poly(e-caprolactone) diol, and tetyltrimethylammonium bromide (CTMA), to
increase the d-spacing of Montmorillonite (MMT), were intercalated into Nat-MMT. The
modified MMT was reacted with poly(e-caprolactone) diol (M,=2000) in THF solution at 80
C for 4 hrs. After reaction, poly(e-caprolactone) (M,=80000) was mixed into the solution for
12 hrs. To prepare the PCL/clay nanocomposite film this solution was cast into the silicon
mold at 60 'C in vacuum oven for 6 hrs. From the results of XRD and TEM, it was found that
the exfoliated PCL/clay nanocomposite were ptepared. The effects of the amount of MMT on
the mechanical properties and thermal properties of PCL/clay nanocomposites have been in-
vestigated by tensile tester and DSC. Becaus¢ the MMT was dispersed homogeneously in
PCL matrix, the Young's modulus of the nanocpmposite were found to be excellent. However,
MMT dispersed in PCL matrix had almost no effect on the tensile strength of the composites.
The crystallization temperature of PCL increased in proportion to 3 wt% MMT in the PCL
matrix.
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Figure 1. X-ray diffractions of (a) Nat-MMT and

(b) modified MMT.
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Figure 2. FT-IR of (a) modified MMT and (b) the re-

actant of modified MMT and PCL-2000.
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Figure 3. X-ray diffractions of exfoliated PCL/clay
nanocomposite films prepared with PCL-80000 and (a)
1 wt%, (b) 3 wt%, and (c) 5 wt% modified MMT.
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Figure 4. Transmission electron micrographs of exfo-
liated PCL/clay nanocomposite films containing 5 wt%
modified MMT.

Table 1. Mechanical Properties of Exfoliated PCL/
Clay Nanocomposite Films

stress at break strain at break Young's modulus

blends ™\ by (%) (MPa)
PCL 17.0 567.0 125
PCL1 17.4 565.9 140
PCL3 18.0 462.0 150
PCLA 18.0 4470 160
PCL5 18.0 4375 160

* PCL1 : PCL nanocomposite contained 1 wt% MMT.
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Figure 5. The melting point of exfoliated PCL/clay

nanocomposite films prepared with PCL-80000 and (a)

0 wt%, (b) 1 wt%, (c) 3 wt%, (d) 4 wt%, and (e) 5 wt%
modified MMT.
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Figure 6. The crystallization temperature of exfoliat-
ed PCL/clay nanocomposite films prepared PCL-80000
with (a) 0 wt%, (b) 1 wt%, (c) 3wt%, (d) 4 wt%, and
(e) 5 wt% modified MMT.
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