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1. Introduction

Cellulose and its dernvatives are emvironmentally benign
suhsl:ances and possess great potential to be developed for further
plications in conjugation with supplementary ingre-
| Polymer grafting of industrially well-established

{CE) products, represented by cellulose acetate
(CA), is a significant approach not only to improve the orginal
physical properties including thermal processability of the cellu-
losics, but also to expand their availability as newly functionalized
polymeric materials. The employment of aliphatic polyesters or
poly{hydroxyalkanoate)s in a wide sense as the component for
grafting onto CEs may be of particular importance, because the
resulting copolyg n be a biodegradation-controllable material
ally, the graft density is changeahle by
bstitution {D5) of the CE substrate used, the

varying the degre

remnaining hvdroxyl groups serving as reactive sites for the graft
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e products being termed CA-g-FCL and CB-g-
he two trunk CEs (CA and CB) are, respec-
le with PCL in the corresponding
binary polymer blen that study [5] using copolymer
compasitions rich in PCMee@ent, it was shown that all the products
except copolymers based on CA of DS = 2.9 indicated an obviously
single Ty in differential scanning calorimetry (D5C) measurements,
but the melt-crystallization kinetics of the PCL component and
resulting supramolecular morphology were largely different in the
manner of the composition pence between the two graft
series. In a subseguent investigated enzymatic
hydrolysis behaviorof PCL for mé# ded films of the abowve CE-g-
PCLs by employing Pseudomonas lipase and demonstrated that the
degradation rate and the surface morphology of the films were both
subtly changeable by adequate selections of the compesitional
parameters and intercomponent miscibility of the original copol-
ymer pmducu

PCL, respective
tively, immisci
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2. Experimental

BRUEDSHR

2.1 CA-g-PCL and (B-g-PCL copolymers

The methods of synthesis and characterization o
CB-g-Ls have been described in our previous stud
material CA had an acety] DS of 215, 2.45, and 2.98. CF=amples of
butyryl D5 — 210, 2.50, and 293 were synthesized with acid
chloride/base catalyst from cotton cellulose (M, = 252000) via

By using the data of DSC j
crystallinity [X(f)] at crystalliz
calculated from integration of
respective exothermic peaks, Thelr™
sion of the crystallization kinetics ms
basis of the following Avrami equatio

1— X(t) = exp(—Kt") (s)
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In the case of CB, as shown in Fig. 4c (top), a small E' peak

designated as &y was perceived around — 150 °C, in addition to ogg,
Ba, vomy, and yope corresponding to the four relaxations mentioned
above for CA. The &y process can be ascribed to gekght motion of
the alkyl sequence in the butyryl side-groups ¢ s As to PCL
homopolymer, the film sample exhibited three Drocesses (e.g.,
Fig. 4c, bottom): Pper process (ca. —135 °C) attributed to a local
qleshaft-type motion in the amorphous and crystalline regions
oy process {ca. —40 °C) associated with the micro-Brownian
n accompanying the amorphous glass transition; and fusion

of PCL crystals, taking place at ~ 50 °C that agrees with 15, (=52 °C)
estimated by DSC.
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3.5 References and Fooinotes
References to literature must be numbered consecutively in the text and typed in square brackets as superscripts

after any punctuation, e.g., ...

[6F

as shown by Huglin,

References must not be used within the summary. References to more obscure journals and patents should be
complemented by citation of the Chemical Abstracts reference.

Journals:
Books:
Compilations:

Patents:

Footnotes must be given on the respective page and cited in the text as *

[6] [6a] H. R. Kricheldorf, A. Stricker, Macromol. Chem. Phys. 1999, 200, 1726; [6b] H. Yoshioka,
N. Koide, F. Higashide, Kobunshi Ronbunshu 1974, 31, 25; Chem. Abstr, 1975, 82, 32269 d.

[23] G. Wegner, K. Miillen, Electronic Materials: The Oligomer Approach, 1** edition, Wiley-
VCH, Weinheim 1998, p. 189,

[26] R.E.Bareiss, “Polymolecularity Correction Factors”, in: Polymer Handbook, 3™
J. Brandrup, E. H. Immergut, Eds., J. Wiley & Sons, New York 1989, p. VII/149 {f.
Country code (for abbreviations: see “CASST), number, registration year (in parentheses), holder,
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Recently, the authors® group has synthesized graft copolymers of CA and cellulose
butyrate (CB) of acyl DS > 2 with poly( -caprolactone) (PCL), the products being
b termed CA-g-PCL and CB-g- PCL, respectively [1]; the two trunk CEs (CA and CB)

(
@g I\ﬁ %%t ?’ | % I) X IN are, respec- tively, immiscible and miscible with PCL in the corresponding binary
b‘*ﬁkéhé polymer blends [1, 2].+
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