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2 ©}: 7§¥¥ montmorillonite (MMT)Wel] 2l& hydroxyl7]7} e-caprolactone] 7§ Z%o]
AR 2 2e-slo], Qe84 ¥R poly(e-caprolactone) WEZ A {7712 74d€ MMT
o] Y aAgdel o] Z 450 = polv(e-caprolactone)-silicate V=B YA 5 E $AI 5
t}. Poly(e-caprolactone) Wi ER 2o Helfjo|Eo] Z =0l s A& X-4 3134 §
HAAEviFe e GAH A 50 A2yl 100 A ol €& ¢ F A E dojA el
A B esterase A4 JEHAHYE Byt

ABSTRACT : Poly(e-caprolactone)-silicate nanocomposite has been synthesized consisting of
highly dispersed, nanoscale layers of organically modified montmorillonite (MMT) within a
biodegradable poly(e-caprolactone). A hydroxyl group of modified MMT was used to initiate
ring-opening polymerization of e-caprolactone. Molecular dispersion of the layered silicate
within poly(e-caprolactone) matrix was verified using X-ray diffraction and transmission elec-
tron microscopy, revealing layer spacings of 100 A or more. Furthermore, the nanocomposite
exhibited biodegradability in the esterase solution.

Keywords: poly(e-caprolactone), montmorillonite, biodegradable nanocomposite.
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Table 1. Composition of Nanocomposite Samples

sample CL¥g) MMT4g) wt% MMT
NC2¢ 392 0.08 2
NC5 3.80 0.20 5
NC10 3.60 0.40 10
NCI15 3.40 0.60 15
NC20 3.20 0.80 20
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Figure 1. 'H solution NMR spectra of (a) CL, (b)
PCL recovered from the NC, and (c¢) NC 2wt%
nanocomposite.
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Figure 2. 'H solution NMR spectra of solutions of

nanocomposites dissolved in CDCl;. From top to bot-

tom spectra correspond to PCL, NC2, NC5, NCI10,

NC20.
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Figure 3. XRD patterns of (a) pure Nat-MMT and
(b) intercalated MMT.
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Figure 4. XRD patterns of nanocomposites in the

range where 001 reflections of the silicate are expect-

ed.
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Figure 5. DSC thermograms of nanocomposites.
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TEM images ( X 80000) of nanocomposite with (a) NC2, (b) NCS, (c) NC10, and (d) NC15.
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Figure 7. IR spectra of (a) PCL recoverd from the
nanocomposite and (b) pure PCL.
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Figure 8. XRD patterns of nanocomposite in esterase
solution (a) after 10days, (b) after 25days, and (c)
after 40 days.

Table 2. Molecular Weights of Recoverd Poly(e-
caprolactone)

sample M, M, M./M,
NC2 10562 5803 1.82
NC5 7828 4889 1.60
NC10 6093 3466 1.76
NC15 7129 3937 1.81
NC20 6028 3206 1.88
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Figure 9. SEM images of nanocomposites in esterase solution (a) after 0 days, (b) after 10 days, (c) after 25 days,

and (d) after 40 days.
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