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ABSTRACT: The synthesis, characterization, and some properties of new copolyesters of poly(butylene
terephthalate) based ararabinitol and xylitol are described. These copolyesters were obtained by polycondensation
reaction in the melt of mixtures of 1,4-butanediol and 2,3,4tethyl+-arabinitol or 2,3,4-tri©-methylxylitol

with dimethyl terephthalate. Their weight-average molecular weights ranged between 20 000 and 40 000, with
polydispersities oscillating from 1.5 to 2.2. All them had a statistical microstructure and were thermally stable
well above 300°C. Copolyesters containing up to 30% of alditol-derived units were found to be crystalline and

to adopt the same crystal structure as the parent homopolyester poly(butylene terephthalate). The melting
temperature and crystallinity were observed to decrease, and the glass transition temperature to increase, with
increasing amounts of alditol incorporated in the copolyester. Crystallizability was depressed by copolymerization,
whereas the hydrolytic degradability was significantly enhanced by the presence of alditol units. No relevant
differences in either structure or properties were observed betweeratiabinitol and xylitol copolyester series.

Introduction last yeard In this paper we wish to report on the synthesis,
Poly(butylene terephthalate), PBT, is a semicrystalline ther- charactgrization, thermal behavior, gnd hydrolytic degradation
moplastic, which is mainly produced by polycondensation of of a series of PBT copolymers obtained from dimethyl tereph-

dimethyl terephthalate (DMT) with 1,4-butanediol (8D). BT thalate and mixtures of 1,4-butanediol and 2,3, 4tnethyl-
has a moderate melting temperature of around 225and pentitols with either-arabino or xylo configurations. Special

crystallizes very fast from the melt. This exceptional thermal att€ntion is paid to studying the influence of the copolymer
behavior, together with its excellent mechanical properties, composition on crystallizability b_ecause of the relev_ance that
makes PBT the material of choice for durable goods that are thiS Property has for the technical use of PBT. Since both
manufactured by injection moldifgPBT and poly(ethylene L-arabinitol and xylitol lack theC; symmetry axis,aregic
terephthalate) (PET) are the representatives of the aromaticStructures should be expected to be formed in these polycon-
polyester family. densations.
PBT is a well-stable material, little affected by environmental
conditions. Since PBT absorbs very little water (less than 0.1%),
it is highly resistant to degradation in aqueous media. It is also _ Chemicals were all used as purchased from Aldrich Chemical
very resistant to degradation by microorganisms. Currently, great C©- Solvents were dried and purified, when necessary, by appropri-
efforts are being made to render aromatic polyesters more &€ standard procedures. The preparation of the sugar-based

. . . . . . monomers 2,3,4-tr®-methyl+-arabinitol @r) and 2,3,4-trio-
hydrophilic and susceptible to biodegradation, with the aim of methylxylitol (Xy) from the naturally occurring-arabinose and

making them usable in temporary applicatiérisis known that p-xylose has been previously described by us in full dégail.

all polyesters degrade eventually, hydrolysis being the dominant  General Procedure of Preparation of Polyesters and Copoly-
mechanism. However, degradation rates may range from weeksesters. A magnetically stirred mixture of 2,3,4-t@-methyl.-
for certain aliphatic polyesters to decades for PET and PBT. arabinitol or 2,3,4-tri©-methyl-xylitol, 1,4-butanediol, and dimethyl
Copolymers including aliphatic and aromatic counterparts are terephthalate, in a molar ratio of the two diols to DMT of 2.2/1,

currently under investigation to develop biodegradable materials was slowly heated to 18 under an argon atmosphere. After 1.5
able to satisfy new demands. h at this temperature, 0.6 mmol of titanium tetrabutoxide was added,

; ; ; i ; he mixture was heated firstrféd h at 195°C and finally for
Recently, incorporation of highly polar or hydrophilic moi- and t . v
eties in the PET chain has proven effective in increasing its 8 h at 200°C under vacuum (0-51 mmHg). For the synthesis of

. e : . PBT homopolyester, this second stage was carried out at@50
hydrolytic sensitivity. Thls. approach mclu_des _the use of After cooling to room temperature, the resulting slightly colored
comonomers such as substituted terephthalic &cidpolyhy- solid was dissolved in the minimum amount of chloroform or
droxylated diol8® derived from carbohydrates. The insertion  tifluoroacetic acie-chloroform mixture, and the solution was
of carbohydrate moieties in polycondensates as polyamides anchoured dropwise into diethyl ether. The precipitated white solid
polycarbonates with the aim to obtain more hydrophilic and was purified by repeating the solutieprecipitation procedure
biodegradable polymers has been extensively explored in theseseveral times.

Measurements.Optical rotations were measured at 200.5
. . . N i °C (1 cm cell). Intrinsic viscosity measurements were carried out
Seb;%gﬁ_srﬁﬁgg'znéu%%t_ré%rj_' E-mall: (JA.G.) jgalbis@us.es; (SM-G.) " gichioroacetic acid with a Cannon-Ubbelohde 100/L30 semi-
T Universitat Politenica de Catalunya. microviscometer at 25.8 0.1 °C. 'H and3C NMR spectra were
* Universidad de Sevilla. recorded on a Bruker AMX-300 spectrometer at 280operating
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Figure 1. H NMR spectra of copolyesters in CDLIFA 9/1. The areas of the assigned peaks were used to determine the compositions of
copolyesters.

W , coPB7oXy3oT N J

at 300.1 and 75.5 MHz, respectively. Polyesters and copolyesters Scheme 1

were dissolved in a mixture of deuterated chloroform and trifluo- Q OMe

roacetic acid (9:1), and spectra were internally referenced to meo . HO COOH  + o S OH
tetramethylsilane (TMS). Here 10 and 50 mg of sample dissolved OMe MeO RiR,

in 1 mL of deuterated solvent were used fét and 13C NMR,

respectively. Sixty-four scans were acquired ¥ and 10006~ omr O Ar; Ry =OMe, Ry =H BD
10 000 for3C with 32 and 64 K data points and relaxation delays Xy; Ry =H, Rz = OMe

of 1 and 2 s, respectively. Gel permeation chromatography (GPC)

was carried out using chloroform as the mobile phase at@G5 1) 180-195 °C,1atm, TBT
GPC analysis was performed on a Waters GPC system equipped 11) 200 °C, 1.0-0.5 mm, TBT
with a refractive index detector. Molecular weights were calculated

against monodisperse polystyrene standards using the Maxima 820 o

software. The thermal behavior of the polyesters was examined by MeO o]
differential scanning calorimetry (DSC) using a Perkin-Elmer DSC o o
Pyris 1 calibrated with indium. DSC data were obtained from o O OMe OMe
samples of 46 mg at heating/cooling rates of 10 or 20 min~?! o

under nitrogen circulation. Thermogravimetric analysis (TGA) was o]
carried out with a Perkin-EImer TGA-6 thermobalance at a heating

rate of 10°C min! under a nitrogen atmosphere. Isothermal zz:gso::wl zg:gsogwl
crystallization studies were made from samples heated t§@50 COPBIoArsT COPBrgXyaoT

maintained at this temperature for 5 min, and then quickly cooled coPBggArsgT coPBsoXysoT

to the crystallization temperatufig. The heat flow evolving during Results and Discussion
the isothermal crystallization was recorded as a function of time.

Powder X-ray diffraction patterns were recorded on flat photo-  Synthesis and Chemical Structure.The synthesis of the
graphic films with a modified Statton camera using nickel-filtered copolyesters was carried out by reaction of dimethyl tereph-
Cu Ka radiation with wavelength 0.1542 nm, and they were thalate and mixtures of 1,4-butanediol and 2,3,42tinethyl-
calibrated with molybdenum sulfide. Optical microscope observa- | _arapinitol or 2,3,4-tri©-methylxylitol in the selected propor-
tions were made with an Olympus polarizing microscope equipped tions. For comparison purposes, the parent homopolyesters
with a Linkam thermal stage. Hydrolysis experiments were carried (PBT, PArT and PXyT) were prep,ared by the same procedure

out on disks prepared by casting at room temperature from a 10% . . . ; -
(w/v) solution in chloroform. Disks were separately immersed in from their respective pure diols. The polycondensation reaction

acidic (pH 2.0) and basic (pH 10.6) 0.1 M buffer solutions at 80 Proceeded in the melt through two stages following the

°C. After immersion for the fixed period of time, the remaining Procedure commonly used at the industrial scale to prepare PET
solid was recovered, rinsed with water, and dried to constant weightand PBT (Scheme 1). In the first stage, transesterification of
under vacuum. The evolution of degradation was followed by GPC. dimethyl terephthalate with the mixture of the two diols V\@BV
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Table 1. Composition, Microstructure, Molecular Size and Optical Activity of Polyesters and Copolyesters

microstructure

compositiof
(XelXp) dyads(mol %) sequence lengths molecular size optical
activity
polyester F C BTB BTP PTP BT PT R pldl/g Myd  PD¢  [o]p®

PBT 100/0 100/0 100 0 0 1.07 45700 2.3
COPBgoArigT  90/10 88/12  79.8(78.0) 17.9(20.7) 2.4(1.4) 9.9(8.6) 1.2(1.1) 0.93(1.00) 0.40 31000 1.9 0
COPBgoArpeT  80/20 80/20  65.1(64.0) 30.3(32.0) 4.6 (4.0) 5.3(5.00 1.3(1.2) 0.97(1.00) 0.38 31900 2#1.6
COPBroArselT  70/30 67/33  45.4(43.6) 46.8(445) 10.8(11.2) 29(3.0) 1.5(1.5) 1.03(1.00) 0.44 42100 2#2.2
COPBsoArsgIT  50/50 48/52  21.5(23.0) 51.0(49.9) 27.5(27.0) 1.8(19) 2.1(2.1) 1.02(1.00) 0.57 27600 14%.9
PArT 0/100 0/100 0 0 100 0.29 21000 1.5+11.7
COPBgoXy1oT 90/10 88/12  80.8(77.3) 17.7(21.3) 23(1.5) 10.1(8.3) 1.3(1.1) 0.90(1.00) 0.51 35400 1.8 0
COPBgoXyoolT 80/20 78/22  64.5(61.5) 29.6(33.9) 5.9 (4.7) 5.4(4.6) 1.4(1.3) 0.90(1.00) 0.46 40970 2.2 0
COPBroXysol 70/30 69/31  49.4(47.5) 41.5(42.8) 9.1(9.7) 3.4(3.2) 14(1.5) 0.99(1.00) 0.41 33600 2.1 0
COPBsoXyseT  50/50 47/53  25.1(22.3) 49.8(49.8) 25.1(27.9) 2.0(19) 2.0(2.1) 1.00(1.00) 0.32 28300 1.9 0
PXyT 0/100 0/100 0 0 100 0.28 19000 1.6 0

aComposition of the feed (F) and the resulting copolyester (C) determinéd MIR. ® Copolymer microstructure determined ¢ NMR. In parentheses,
values theoretically estimated applying the Bernoulli statistics are gikemandomness Intrinsic viscosity measured in dichloroacetic acid at°Z5
d\Weight-average molecular weights and polydispersity determined by GPC using chloroform as the mobile phase, except for PBT, which was r#3n 1,1,1,3

hexafluoro-2-propanokF Specific optical rotation measured at 25.

accomplished with release of methanol. Polycondensation,
leading to copolyesters containing arabinitcb®BArT) or
xylitol units (coPBXyT) or homopolyesters, took place in the
second stage under vacuum at higher temperatures to facilitate
the removal of the exceeding diol. Copolyesters were prepared
from feed molar ratios of BD:alditol ranging from 90:10 to 50:
50. The chemical constitution and composition of the resulting
polycondensates were ascertaineddyNMR (Figure 1), and
their molecular weights were estimated by GPC and viscosim-
etry. Data provided by these analyses are given in Table 1, where
it can be seen that the copolyesters had compositions essentially
similar to those of their respective feeds. A close inspection of
the composition values reveals, however, that the alditol unit
content of the copolymers is in most cases slightly higher than
in their corresponding feed. Such apparently preferential
incorporation of the alditol may be attributed to slight losses of
the more volatile BD taking place in the second stage of
polycondensation.

The microstructure of copolyesters was determined3yy
NMR analysis. These spectra showed single signals for the
carbon atoms of tetramethylene units, whereas complex signals
were observed for the aromatic carbons of the terephthalic units,
indicating that these units are sensitive to sequence effects. Thus,
as shown in Figure 2, the resonance of the nonprotonated
aromatic carbon appeared as four signals in the 13B33.3
ppm chemical shift interval corresponding to the three types of
dyads (BTP or PTB, BTB, and PTP, P being eitAeror Xy)
that are possible along the copolyester chain. The plot of the
content in each type of dyad as a function of the copolyester
composition reveals that the microstructure of the copolyester
is clearly statistical, with randomness quite near unity in all
cases. The weight-average molecular weights of copolyesters
were found to be roughly within the 20 06@0 000 range,
corresponding to intrinsic viscosities between 0.3 and 0.5 dL
gL Finally, it should be noted that, in agreement with the
configuration of the pentitols used in each case, copolyesters
made from optically activ&r displayed weak optical rotations,
while no activity at all was observed for those incorporating
the Xy monomer. Accordingly, the optical activities measured
for the respective homopolymers PArT and PXyT were 11.7
and O.

Thermal Properties and Crystal Structure. The thermal
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Figure 2. (a) Peak assignments for quantification of dyads in the
coPBXyT copolyesters. (b) Plot of dyad contents in front of copolyester

behavior of copolyesters has been comparatively studied by DSCcompositions. Dashed lines represent the theoretically calculated

and TGA, the thermal parameters resulting from these analysescontents for random copolyesters.

Ccbv
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Table 2. Thermal Properties and X-ray Spacings of Polyesters and Copolyesters

DSC TGA X-ray spacings (49

Tm(°C) AHm(J/g) Tg(°CP To(°C) Ta(°C) AW(%)
PBT 221 67.1 30 389 407 8 124w 9.7m 57s 52s 43m 37vs 36m 3.1vw
COPBgoAroT 211 46.1 35 365 405 9 129vw 100w 57m 52s 43m 37s 36s 3.1vw
COPBgoAraol 185 28.4 36 360 405 8 129vw 100w 57m 53m 44w 38m 36w
CoPB7oArsel 151 11.4 43 345 35402 5 58m 53m 44vw 39m 36w
COPBsoArsoT 50 342 370400 3
PAIT 91 27 60 340 374 0 135w 75s 42w 39w
COPBgoXY10T 206 56.0 34 372 409 8 129vw 97w 56m 52s 43w 38s 35s 31w
COPBgoXy20T 185 38.0 33 364 407 4 129vw 100w 57m 52m 43w 38s 3.6m
COPBy7oXy30T 157 16.3 35 350 35207 4 104vw 57w 53w 44vw 38w 3.6vw
COPBsoXysol 44 341 365399 3
PXyT 50 338 364 0 135w 6.3s 39s

2T, Temperature at which 10% of the initial mass is |6&t. maximum degradation rat&W: remaining weight at the temperature of 6UD. ® Tg:
Glass transition temperatures recorded at heating from quenched samples at a r&@-ofi2d". ¢ Bragg spacings measured in powder diffraction patterns;
Intensities visually estimated as follows: m, medium; s, strong; w, weak; vw, very weak.

melting peaks, indicative of the presence of a crystalline phase,
were observed for copolyesters containing up to 30% of pentitol
units, with associated enthalpies that did not differ significantly
between the two series of copolymers. In contrast, a striking
difference was observed between the homopolymers PArT and
PXyT concerning crystallinity, the former being crystalline with

a melting temperature of 9IC, whereas the latter appears to
be amorphous. This result is in line with previously reported
studies made on sugar-derived polyamides and polyesters, in
which the thermal behavior clearly appeared to be depending
on the configuration of the sugar residue used as moné#der.

| 25 It seems, therefore, that dilution of the sugar units in the
30 80 130 180 230 280 330 380 430 480 530 580 copolyesters suppresses the configurational effects observed in
the homopolymers. The glass temperature was found to increase
steadily from 30 to 50 and 44C for the 50:50 copolymers of

100 4 Lo
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o
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L-15

Remaining weight (%)
H »
o o
1 1

--20

N
o
1
Derivative remaining weight (%/min)

COPBgoXy20T

Temperature (°C)

100 I 2 arabinitol and xylitol respectively, which is fully consistent with
%———x £ the values observed for the PArT and PXyT homopolymers,
] § which are 60 and 50C, respectively.
S 80 g The powder X-ray diffraction analysis corroborated DSC data,
£ 60 [ and revealed that the triclinic crystal structure of PBT
2 M o retained in the copolymers. Representative patterns are compared
2 £ in Figure 5, and Bragg spacings present in such patterns are
£ 404 5 listed in Table 2. The same basic pattern regarding both spacing
caCEa § and intensities is shared by all the copolymers. A question
20 T immediately arises concerning the location of the pentitol units
COPBsoArsoT § in the biphasic semicrystalline state. Whereas it was earlier
0 —— ——r—— thought that a length of at least 16 BT repeating-units is the
30 80 130 180 230 280 330 380 430 480 530 580 minimum required for crystallizatioF recent observations have
Temperature (°C) revealed that certain PBT copolymers are able to crystallize for
Figure 3. TGA traces of representative copolyesters derived from chain segments consisting of only—2 repeating unit$?
L-arabinitol and xylitol. Conversely, the homopolymer PArT displayed a clearly dis-

are given in Table 2. First, the effect of copolymerization on similar diffraction pattern, _indiqating that a different c_rystal
the thermal stability was evaluated. It can be said that the Structure must be adopted in this case. In agreement with DSC
insertion of the methoxylated pentitols promotes a moderate results _dlscusse(_j above, no discrete scattering characteristic of
decrease in the resistance to heat but all the copolymers remairf'ystalline material was observed for the homopolyester PXyT.
unaltered up to 300C. As is illustrated in Figure 3, thermal Isothermal Crystallization Behavior. The influence of the
decomposition of copolymers containing 20% and 50% of presence of pentitol units on the crystallizability of the PBT
methoxylated comonomers happens in two clearly differentiated copolyesters was evaluated by studying their isothermal crystal-
stages, with maximum decomposition rates differing by about lization from the melt. DSC traces (Figure 4a) show that
30-50 °C. Comparison of these temperatures with those crystallization of copolyesters with contents in sugar units equal
observed for PBT and polyesters PArT and PXyT indicates that to or less than 20% takes place sharply upon cooling from the
the higher and lower temperature stages should be made tamelt, and that cold crystallization happens spontaneously when
correspond to the decomposition of the 1,4-butanediol- and amorphous quenched samples are slowly heated from room
pentitol-containing counterparts, respectively. temperature. Crystallization kinetics studies were carried out
The DSC analysis revealed that the incorporation of the on copolyesters consisting pfarabinitol and xylitol containing
trimethoxylated pentitol in the chain of PBT induced significant either 10 or 20% of pentitol units. These were heated to 250
changes in both melting and glass transition temperatures of°C and then left to crystallize isothermally at temperatures
the parent polymer PBT. As shown in Figure 4, well-defined between 165 and 198C. For comparison, the isotherm&lDV
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Figure 4. DSC traces of representative copolyesters derived from
L-arabinitol and xylitol. Traces in part b were recorded at heating from
quenched samples fdfy observation. Traces in part ¢ were recorded
from samples coming directly from synthesis.
crystallization of PBT was studied at 19C for a similarly
heated sample. Avrami data plots (ledh(1 — X)] vs log({ —
to)) and evolution of the relative crystallinity;, vs crystalliza-
tion time for some illustrative crystallization experiments are

40
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Figure 5. Powder X-ray patterns of (a) PBT, (lgpPBgoAriel, (C)
COPBgyoXy 10T, and (d)coPByoArseT.

Table 3. Isothermal Crystallization Data of Polyesters and

Copolyesters
Avrami parametefs
TA(°C)  t,° (min) n logK  tiz (min)
PBT 190 0.07 2.55 2.08 0.09
COPBgoAroT 185 0.27 2.32 0.29 0.63
190 0.40 244 -0.58 1.50
195 1.00 255 -1.97 5.25
COPBgoArzoT 165 0.30 224 -0.49 1.41
170 1.09 246 —1.78 4.90
175 1.70 251 -—-2.32 7.63
COPBgoXy 10T 185 0.20 2.24 0.40 0.55
190 0.50 258 -1.91 5.15
195 1.16 265 -—251 7.85
COPBgoXy 20T 165 0.37 237 -034 1.20
170 0.53 236 -1.14 2.82
175 0.80 242 -—164 4.30

a Crystallization temperaturd.Onset crystallization time’. Avrami ex-
ponentn, constant of crystallizatioiK (min~1), and crystallization half-
time ty.

lization initiated by heterogeneous nucleation. In fact, parallel
observation of the crystallization process under the polarizing
optical microscope visually confirmed the instantaneous ap-
pearance of deficiently formed spherulites (Figure 7). The effect
of temperature on crystallization rate was checked first. An
increasing delay in the onset of crystallization, as well as in
the crystallization rate, with temperature was observed for all
the studied copolymers. The influence of composition on

crystallizability had to be indirectly evaluated since the allowed

crystallization temperature range varied with the copolymer
composition. Nevertheless, comparison of crystallization data
at 190 °C for 90:10 copolyesters with PBT evidenced that

crystallization is greatly hindered by the incorporation of pentitol

units. Furthermore, no clear differences were found between
the arabinitol and xylitol series, revealing that configuration also

depicted in Figure 6. All the experiments carried out are gathered has no significant effect on the crystallization process.

in Table 3, where the observed onset and half-crystallization

times, as well as the corresponding calculated Avrami param-

Hydrolytic Degradation Studies. Several previous studies
on the hydrodegradability of polyamides containing sugar

eters, are given for each case. Avrami exponents were not farmoieties have revealed that the presence of these units increases

from 2.5, which is consistent with a nearly spherulitic crystal-

the hydrophilicity of the polymers and enhances the attacEB(/



Macromolecules, Vol. 39, No. 4, 2006

1

Poly(butylene terephthalate) Copolyestes415

04 0
= =1
% %
£ g
L -2 =T 24
[ [
o o
coPBgoArigT CDPBQDXYHIT
-3 n Isotherm at 185°C -3 m |[sotherm at 185°C
® [sotherm at 190°C ® [sotherm at 190°C
A |sotherm at 195°C A |sotherm at 195°C
-4 T T T T T -4 T T T T T
-1.5 -1.0 -05 0.0 05 1.0 15 -1.5 -1.0 0.5 0.0 0.5 1.0 1.5
log(t-to) log(t-to)
1
100 , YN X} ““‘ A 4
aAd
aA
- A
0 < 804 & K
= L [ AA
~ > - S
= = 604 g A
>|< E [ ] [ ] a
% -1 © : ° A
£ 1]
o > 404 - : A
) 5] A
o o u o
Isotherm at 190°C 2 = © 4 Isotherm at 190°C
-2 4 E 20 [ : A
« PBT 2 5 e a = PBT
o COPBgoArigT IJ. A e coPBgoAryoT
A COPBgoXYmT 0 A N CDPBgomeT
-3 M T v T ’ 1 M T T 1 T T 1 L] T 1 T M T ’ T T 1 M T M
-2.0 -15 -1.0 -0.5 0.0 0.5 1.0 15 2 0 2 4 6 8 10 12 14 16 18 20
log(t-to) t-to (min)

Figure 6. Compared isothermal crystallization data for PBT and the indicated copolyesters containingat@btnitol or xylitol.

Figure 7. Polarizing optical micrographs of films @bPBgoArioT (a)
and coPBgoAroT (b), crystallized at 195 and 17%, respectively.
water on themt®> We have evaluated the effects that the
incorporation of the trimethoxy pentitol units exerts on the
hydrolysis of PBT. The changes taking place in the molecular
weight of coPBspArsoT andcoPBspXysel at increasing incuba-
tion times in both acidic and basic aqueous buffer at@@re
depicted in Figure 8. Hydrolysis appears to be significantly
enhanced by copolymerization, being more rapid under basic
conditions. Results indicate that PBT degraded more slowly,

great, the slightly higher degradability observed for the ara-
binitol-containing copolymer at pH 2 not being significant
enough for any meaningful conclusion to be drawn.

It is well-known that crystallinity hinders the hydrolysis of
polyesters, so that the greater degradability observed here for
the copolyesters cannot be excluded to be due in part to their
amorphous nature. Unfortunately a separate evaluation of the
contribution of the crystallinity effect was not feasible since
fully amorphous samples of PBT were nor accessible due to
the extremely high crystallizability displayed by this polyester.

Concluding Remarks

Preparation of PBT copolyesters containing up to 50% of
trimethoxy pentitols derived from naturally occurringarabi-
nose an-xylose is feasible by polycondensation in the melt.
The copolyesters have relatively high molecular weights and a
random microstructure. They are semicrystalline up to contents
of 30% pentitol, and they retain the crystal structure of PBT.
The melting temperature of PBT is considerably depressed by
the presence of the pentitol units, but its thermal stability is
scarcely affected, being stable above 3@ in all cases, a
temperature much higher than required for melting. Crystalli-
zability, measured as a combination of crystallization rate and
crystallinity, is also diminished by copolymerization, although
the copolymers with 10 and 20% of pentitol units continue to

and that this process seems to be not very sensitive to pH, sobe readily crystallizable from the melt. The copolymers are much

that similar degradation patterns were obtained under the two
assayed conditions. On the other hand, the influence of the
configuration of the pentitol unit on the hydrolysis rate is not

more sensitive to hydrolysis than is PBT, this effect being more
pronounced under basic conditions. It can also be concluded
that no significant differences in synthesis results, cry&tsk/
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Figure 8. Changes in molecular weight upon hydrodegradation at 80

°C at pH 2.0 (a) and pH 10.6 (b).

structure, thermal behavior, or susceptibility to hydrolysis were

observed between thearabinitol- and xylitol-derived copoly-

ester series. In contrast to what was found in alditol-derived

Macromolecules, Vol. 39, No. 4, 2006

homopolyesters, the influence of the configuration on structure

and properties of copolyesters seems to be irrelevant.
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