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ABSTRACT

Ring-opening bulk polymerization of L-lactide and g-caprolactone using alcohols
with different numbers of hydroxyl groups as initiators was employed as a method to
prepare biodegradable polyesters with different molecular architectures. The influence of
the initiator concentration on poly(€-caprolactone) (PCL) molecular weight was also studied.
The PCL average molecular weights increased as the alcohol initiator concentration
decreased at constant stannous octoate (SnOct,) catalyst concentration. The results
confirmed that the polymer molecular weight could be controlled by the alcohol initiator
concentration used.  Linear, branched and star-shaped PCLs and poly(L-lactide-co-€-
caprolactone)s 50:50 mole %, P(LL-co-CL)s, were synthesized at 120°C for 48 hours using
SnOct, as the catalyst and a range of alcohols with different numbers of hydroxyl groups (1-
hexanol, 2,2-dimethyl-1,3-propanediol (DMP), trimethylolpropane (TMP) and pentaerythritol
(PTOL)) as the initiator. Low molecular weight PCLs with different molecular architectures

were successfully synthesized, as confirmed by 'H-NMR, DSC and TG analysis. The 'H-
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NMR results showed that, in each case, the number of hydroxyl groups that initiated
polymerization was near to the theoretical number. The DSC and TG results showed the
branched and star-shaped PCLs to be characterized by lower melting temperatures, degrees
of crystallinity and higher degradation temperatures (T,) than the linear PCLs. Thermal
properties were affected when branches were introduced into the polymer. In the
preparation of high molecular weight P(LL-co-CL)s 50:50 with different molecular
architectures, the 'H-NMR and "C-NMR spectra showed that the copolymers were
successfully polymerized under the reaction conditions employed and that they had tapered
character in their monomer sequence distributions. Their different molecular architectures
did not appear to affect the thermal properties of the copolymers in this study since the
tapered copolymers with approximately equimolar comonomer contents were amorphous
and their glass transition temperatures could not be observed. Changes in mechanical
properties were also investigated by tensile testing. The mechanical properties of the linear
copolymers were found to be superior to those of the branched and star-shaped copolymers.
On the basis of all of these results, it was concluded that the different molecular
architectures gave rise to different polymer properties which, in turn, may be suited to

different applications.



Vi

FaFaonendnus  N13duAsiilaznsIaneurianzn1eiaT a 19qanIATaINed
(waa-wan nd-la-taillaaau-ualnsuaninu) lanadinasiiinseadig

A03luanaNLANG 19T

v

ST weanqtedusd fanilaRsyge
Usyan IWEANARTNNTUNR (TARANANT)

a a a %
ﬂmznisumiwﬂ?nmwmuwuﬁ

3. AR Yauleaw 13¢871UNTINNT

9. 19105m uaaRaL [AErENANE)

UNARsa

= a ol o = PRy o i o o aa
ﬂq?W]?ﬂN‘W@@L‘ﬂﬂLVI@?V]@@WH5]'31/]']\1‘?]’35]’]WVINIV’]?Q@?’N"TJ@QI@JL@Q@LLmnmq\iﬂu 'V]'ﬂ:ﬂinﬁ

o

arnadiua lsmduuuuilaoeacuaa-uan nsiaziadlaanu-uatnsuaning Inalduaanazas

P uauny lamsandaunnsnsiududaGulisen annisAneaninazesaandinduaed

|
=

fadufieninsetminluanazes weaedloaeu-ualnsuantn) (Waues) wudrdwiin
‘Emmqam?{mmﬁ%uﬂ@Lﬁ'm%wﬁﬂm’mL%’u%’ummﬁaﬁuﬂ@ﬁ?mLLﬂ@ﬂﬂa@ﬁ@mmeﬂﬁmm
dnduresiasaljizeaunuiia aantnianasdi m@mﬁ‘ﬁﬂmﬁuﬁudﬁmmmmu@uﬁwﬁﬂ
TuanaléanarudnduresueanesedildidumGudifien nmadunmsitduen uazwad
(waa-uan ng-la-ledlaaau-ualnsuaninu)  (W(Laawea-lA-duea)) en31491 50:50 Inaluag

Wefiaud NHlassaFuunlings lins uazgilan Noaumgi 120 asanaadss luoan 48

'
s o '

dalue Iaunuiia aaninen dududalfisawazueanaaednianuaumy lansendanumansng
A (1-1ang1uea 2,2-botuia-1,3-nsnulaeaa (AENR) In-whaaalnsny (AENR) wag

aSa a = a | o al aaa a 8% a <3 <3
WNURZR3YIINA (ANlaLea)) lusisnfnsen ANNNANITIATIZHAENATRALLTABY LAWLEN



viii

- = NA A o o el 4 o o Ao o p
AT ALARKT LAY N ﬂu&lu'ﬂq@’]ﬂq?ﬂ@\?Lﬂ?qZVWGﬁLL@@u’]ﬂuﬂIQJL@Q@B‘]’]V]NIV’]?Q@?WQ%@QINL@Q@W

uans1aiuilunagnsa uaanmaiallsnsau euduansLang i luLAaZ NI UI Y

[ | a

wylansenganGulisenedwalaaduiaArlndiReaiudA N1l naannetiafead uay
ol Y & 1 e a ¥ 1= Ay =
nauansviudiguweanilassaineldivuazgtnailrguugiinisnaenaiuastFummay
= | Al S > | N o Ny = y
dunansndnduaaniiassa¥rsuunldng wazgumginisaaiafazesiduaanilanseaing

|a | Al A o ) & ) Y @ o
LL‘]J‘]JIGﬁﬂ\‘]LL@ZE‘]J@'\QQQﬂquSﬁLL@@VINIﬂ?\T@?’NLL‘]_l‘]_lIsﬁ[;"]?\i “]qﬂﬂl@ﬂﬂﬂ@qQLL@@\TGLVLVMQWIV’]?Q@?WQ

! 1
a aa

v
wuulEAIIN ATUR NARAANTANINANNEAU NANITAIAIILAIAtINATATUIAAY LaZANTLALAL

[~1 [~1 I'd 1 = = = o 1 & @ r.zll
ANH LEUBNANT WUINANNTDFTEH (W(LEALDA-LA-TWAA)) 8R1491 50:50 Tnaluailafidusn

' [ %

A ~ a o = 0o @ o
Futnluanageunariilassairesluananuansraindunadnianialaaniaznisg

% o‘d‘ 12 a o o A o ] &I (3 = 2’/ dgj
duarevnlduazlanadiuesinisanlsasAqLULNeg s (NNUaaA) Tun1sAnIATIRAIY

q

b

wansinsnstassaiaasluianasaslanadwasliinasaantifinieaauFauiasainlanaed
'8 ] tzlldo/ ] e 1 o al % [~1 [ ]
wefuLuqunRdnsdaureanffunnulaneuamasiviniuasilassairaiuiuue duguuas lainy
| a dl % % =3 Qll A a o ac
ArguMRANIBlAsuaDUTARIELAY AInn1sAnINsilasuulasanRimananlngasnig
= A ! . ol o , = eada . el
nadaulnani1snatnnuINlaneaNasNATAT A R LTE AT N ANTRANANIN TANDA LN DTN H
Tassafrquuuldiuazgiae arnuanisAnsisunadesiuainisnagdisddnanuuansiemig
Tasvafrvpasluanarinlinafinasianifuans i dvataazinnzanlunissse neldn

AN



