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2 2F: ¢l stannous octoate 4] 3ol A glycolide & lactided 7JAIAIQ] ethylene gly-
col (EG)}, 1,4-butanediol (BD), 1,6-hexanediol (HD)Z 7R #4reA|A 6712 279 M2 A
HE A 27 diolg 4P FAE N2 AWE d2HE2A diole &9 WA linear
forme) el o)A Ax P29} ring forme) Fel o} AX F27F FEFE LAA Ring/lin-
ear TXE 2 diolel FEHE AIRE ARl Azl Holrt Fvlgtl wet 0/100 (EG), 25/
75 (BD), 49/51 (HD) H| &2 Z7}sle 23 @Fsigc. $4° diclEg 71&9] AWE di
carboxylic acid ¥+ dicarboxylic dichloride®} 1A, 2} 7+Z7} HHo 2 WEd H=2&
AWE Zq2H2E PP 4 28N TH FE (i) & 0.1~04dL/golAT). F
gAo] 48 AT L DSCE 4% Ao, T, = -35~10 C Aol 3t& Hoh £, TGAZRH
FAEY €7 tFYE AR B, 10% FA Sd9 25& of 270~345 C Aol @&
BEW, 550 ColA el char £&& 5~10%2 Uelgd. ZHAEY 98 43 vind Ao A}
£ diol @34 Wl =% vgdlr)e] Al dol7}t F7184E (EG-BD—HD) T, &= Z43t
= o, 83 Aol FUiske AEE BT

ABSTRACT: Six kinds of new aliphatic ester diols were synthesized by the ring opening reac-
tion of glycolide (or lactide) with aliphatic diols such as ethylene glycol (EG), 1,4-butanediol
{BD) and 1,6-hexanediol (HD), as initiators, in the presence of stannous octoate catalyst. It was
found that the prepared aliphatic ester diols coexisted on two conformational isomers of linear
and ring forms in a solvent. The ratio of the concentration of ring form to linear one in the diol
compounds increased in order of 0/100 (EG), 25/75 (BD), and 45/51 (HD) as the length of the
methylene linkage of the diol used as an initiator increased. The diols were polymerized with
conventional aliphatic dicarboxylic acids, such as succinic acid, adipic acid and suberic acid, or
the corresponding acid chlorides to produce new sequentially ordered aliphatic polyesters. The
resulting polymers had inherent viscosity in the range of 0.1-0.4 dL/g in chloroform at 25 C.
According to the results of DSC, their glass transition temperatures (7,) ranged from -35 to 10
C. From TGA thermograms, the sequentially ordered aliphatic polyesters were observed to
show relatively good thermal stability. The temperature of 10% weight loss was in the range of
270~345 °C and all the polymers showed char yields of 5~10% at 550 C under a nitrogen at-
mosphere. The higher the length of the methylene linkage incorporated into the diol increased,
the lower the T, decreased and the better the thermal stability showed.

Keywords: aliphatic ester diol, conformational isomers, sequentially ordered polyesters, melt
polymerization.
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73 290 A3 EAZ diFdo ua 2 Bs
A TEA i Bado] FolNWEA @] ol
Be A7 AP U gutdoz BHay
e -2 BEA nExjel AX 24 nixe
s 7 Atk A3 B4 D24 938 T3
E F2 AMGHE 7€y Zgddd, Eaj2Hd,
Yz 22U T Eag) Ay e HHEE
U FEAE 247 E B&A AN E? B
AA Az a8y, olg Ar: 9AE Hay
A R3], EH4E FIA71E Ba n2xje] 7)
AH BAol axE BEe] Urh

T, 4" AR A/E Tl o)4HE 4
B ¥ AAWdAM AgHos A 23
A, ASAY, ¢4 F54, 3489 3T, HeAn 9
4§ A8 7 g 2He] aFET? o g
ST Hay B EPHe nExEME
polyglycolide (PG) =& polylactide (PL)Eo] =
2 o8y, FPHozE glycolic acid (&
lactic acid)e] Zguhe == F& ZujsiA
glycolide (-2 lactide) 2] /N g5 whgo] & U
A A 53], oJEF NEFF vhgo] nExjake)
FTHA Az Relsin,! F43% 20z FDA
o $U& ¥ stannous octoate (Sn-oct) 7} 2=
AHSETE ety ABEHe) o8 do" PG, PL
o) 3RF¥A == PG/PL T 2L AA B
3} LEAES F44 T ZAHEA (bond-
plate),” Ex FBHDE vlEgx 52| 2A° 77} of
EHI 2tk ol AREY HHEN L /AH B
AL FAe g L T Frol 24
o &t & PG, PL 59 A= Zaldlagz
o e F2 7 Bad 98 FAE 0 v dy
4 FHdA WA A AE7 9 Bart AR the 3
34 990z APAra LA Uk ol9e B
& 54E FH93e AL 3% 12, AR, fe
Mol 2%, Akee] 94, £ 23, B Fo
FTHAY T2 FHd BEL AH &%, pH, P}
A ZAL S Y 2 o8 Aog Ys £ ¢
o 53] °)F AAE F 7z} B AW
& Ed2H 2 28 AY & J¥ge 2u

&2 A2178 63 19979 119

T deA Aok gz, olg nEAE AR
ol glol A 237 A38 T&= 4H 227}
oA o] AUt o9 olE HEE AW
AL o BAol MaHe 2R ZAEE J1F
I Yok gty Rjge] AFHE ZoHA9)7] Ye
o] poly(ethylene oxide) 3 & F4Al 1RX
o} BASAIA ARG gH, Qge BAHS 2
77171 fEA g BAL B gAuRle} e v}
THHY AP B 52 A=} WGPEE 2=
ANEE ol Yor, E3 pentaerythritol & 7
AAR B BAFE 2 stard 1EAE A 231
Hertge] 54& ZAng fudta gl ojd why
< FH FE AN E FPAI) = o))

au, e e Feg B 2 24
R ArsgE Bx 323 2doz B q,
glycolide (GL), lactide (LT), amide ¥ ortho-
ester 52| o8] /1A QA g PRt TAA
¥ E9¥ random copolymerEe| tB#oln olg &
A o] Pz BT AUBA I FEsHA wrER
A ggteh. weEkA, 71 dREY 720} 2%
A el FHHoz wdE M2 F2 AWE E
g 2H2Eg A3, olF SN 43 A%,
28 54 % A vXE B pxo 9% 2
Arg H g7t gl

£ dFdiM= EG, BD, HDe udwe] GL
LTe 7x7 #33oz vide Qe ALZF diol
& AT o]#F diole succinic acid (SA),
adipic acid (AA), suberic acid (SBA)$} §§%5%
&£ succinyl chloride (SC), adipoyl chloride
(AC)s} &9 Z8¢ 53l T8 Wl GL3} LT
TEZL A EA e NES LS Edaga
E ¥ =9, ol FHAEY 98 AAe
ZAbsId T}

haad

4 ¥

Algf FHAIA 2 AMR-E EG (99.8%), BD (99%),
HD (99% )2 AldrichAle] Aok AAgle] Tz
AHe-Etd ok GL LT= IR ¢ 'H-NMR& £3)
Z 8¢9 % a2 Akl SA, AA, SBA:
acetone &2 A A3l AlgE on, SCE AlgA
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of Bal ZHald FA] AR AC(99%)<
AldrichAte} Aleke BRAIgle] a2 AM-aT &
o)z AHEEE Sn-oct (95% )% Sigmaile] A,
antimony oxide (Sby03)+& 99% Aldrich Alok& A
Aglel AMgstgTh whgAl gHlE AREE tetra
hydrofuran (THF) & sodium3} benzophenone &
Asoll A ZHeid AgslQen, pyridine CaH,
2 gujuid] EASHE 2L AAT F FFREAA AL
gatgr). o ol Aok 17 AlkE AA glol A
&3

2. FT-IR& BruckerAl IFS 48 spectrophoto-
meters o|&£3led 24 A&+ KBr pellet, 93 =
= HAgE BAE NaCl plated A3t &43)
%t} FT-NMR (Gemini Varian-300)& A}8-3td,
F4% Q2e AWF d2HE diol R FHA S +
2 BAdsqr. fulEs F5ast EREIXE
(CDCly) & AMg-slgth. GC (=g system DS-
6200)= 10% Carbowax-20M/chromosorb W,
capillary columng Ag-3ted $HAEE M =2E diolo]
go 2E9de AR FEA] nAFEE
Cannon-Fensked H=AE Algsto] 25 CAA 2
22y g gadi ZF3anh FHE TP @
A AA& Polymer Laboratories A}e] DL-DSC
(2845 10 C/min) @ TGA 1000 Plus (5%
£ 20 C/min)E AHEE Aa EH71EA £
A

M2 XS of|AH 27| Diol2| .

2gut2: BD 1.75 ¢ (0.0194 mol), GL 4.51¢g
(0.0389 mol) & 100 mL, 27 T Zgiazgd ¥
% Sn-oct 0.031 g (0.078 mmol) & H71& v =g
238 100 C2 g% Ml & 71§ R v A
& B971slel A marabaA 5417 AR e
¥ 22238s WEEd Y avsid %9 o
ga5= g AN FABS st A Az
Anld Z2EEE So4d o 2g9 FF B ri2
ae Hbsle] 208 2ot mutsled o o @
olglE Ee AAFAT. olHe MY FTWI=
g2z23g $E AAR F 30 CY AT 28N
1247 ol Az Aze ABF dz=H=2A
BD/GL diol (BGD)& @43ttt

AR EM EGet HDE AH-E Aol dAAME
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9sl BAE zAoE WEAA A2 didlEERA
EG/GL diol (EGD)$}+ HD/GL. diol (HGD)E A=
s}t @9, LT} BD (£+= EG, HD)ol &% A
29 AuE o)~ 24 BD/LT diole] ¥4 =d&
Hhe ewvl 140°CY B 2 wel wg e GL
o =13 T

goyutg. BD 4.08 g (0.045 mol)e} FA® THF
60mLE 250mL 37 2 Ega3zd ¥i ds
Bel7)sloA mutelel @A3] HEch o fAd
GL 11.05g (0.095 mol), Sn-oct 0.077 g (0.19
mmol)e] o] ¢& THF 50 mLE H3 Zd71E
Ealed 74 TS, 98A17 B¢t BF, auleiEA W
g7t} wrgo] FE WEEL AT tE
2g B4 A oladlgS Wi 208 59 awE
sgo] 82 AAHA o€ THF §4& 3
A4 zay)z guE AAY O e B4 AHE
30 co AF QBN gHs] Azl A2 A
Z BD/GL diol& A3k

o3 EG £ HD9 GLoe] #8% 919t 4%
g o 2 At

EG/GL Diol: IR (NaCl Plate) 1100 (C-0), 1180
(0=C-0), 1427 (H-C-H), 1753 (C=0), 2959
(alC-H), 3423 cm™ (0-H); 'H-NMR (CDCly) &
3.83 (2H, s, (OH)), 4.30 (4H, s, (CH,)0C0), 4.30
(4H, s, OCO(CH,)OH), 4.76 (4H, s, OCO(CHy)
0CO).

EG/LT Diol: IR (NaCl Plate) 1131 (C-0), 1192
(0=C-0), 1454 (H-C-H), 1750 (C=0), 2990
(alC-H), 3480 cm™ (O-H); 'H-NMR (CDCly) &
1.35-1.60 (12H, m, (CHj),), 3.42 (2H, s, (OH)),
425 (2H, g (CH)), 4.33 (4H, s (CH,)), 5.15
(2H, q, (CH)).

BD/GL Diol; IR (NaCl Plate) 1105 (C-0), 1197
(0=C-0), 1428 (H-C-H), 1747 (C=0), 2960
(alC-H), 3469 cm™ (O-H); 'H-NMR (CDCly) &
1.73 (4H, s, (CH,)), 2.78 (2H, t, (OH)), 4.22
(4H, s, (CHy)), 4.29 (4H, d, (CH,)), 4.72 (2Ha’,
s, (CH,)), 4.83 (2Ha’, s, (CH,)).

BD/LT Diol: IR (NaCl Plate) 1130 (C-0), 1196
(0=C-0), 1453 (H-C-H), 1745 (C=0), 2987
(alC-H), 3475 cm™ (O-H); TH-NMR (CDCly) &

O
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1.35-1.60 (12H, m, (CH,),), 1.70 (4H, t, (CHy),
3.55 (2H, s, (OH)), 4.15 (4H, t, (CH,)), 4.35
(2H, g, (CH)), 5.15 (2H, q, (CH)).

HD/GL Diol: IR (NaCl Plate) 1100 (C-0), 1179
(0=C-0), 1426 (H-C-H), 1750 (C=0), 2940
(alC-H), 3468cm~! (O-H); 'H-NMR(CDCly) ¢
1.39 (4H, t, (CH,)), 1.68 (4H, t, (CH,)), 2.63 (2H,
t, (OH)), 4.21 (4H, t, (CH,)), 4.31 (4H, d, (CH,)),
4.72 (2Ha, s, (CH,)), 4.85 (2Ha', s, (CH,)); '3C-
NMR (CDCl,) 6 25 ((CH,)CH,), 28 (CH,(CH,)),
60 ((CH,)0OCO0), 61 (OCO(CH,)OH), 65 (0OCO
(CH,)0CO0), 167 (HO(CO0)) 174 (CH,(OCO)
CH,).

HD/LT Diol: IR (NaCl Plate) 1131 (C-0), 1205
(0=C-0), 1455 (H-C-H), 1743 (C=0), 2939
(alC-H), 3466 cm™ (0-H); 'H-NMR (CDCly) &
1.35-1.50 (12H, m, (CH;),), 1.59 (4H, t, (CH)),
1.65 (2H, t, (CHy)), 3.05 (2H, s, (OH)), 4.15
(4H, t, (CH,)), 4.35(2H, q, (CH)), 5.15 (2H, q,
(CH)).

MEE X|UF F2o|LEH 22 g

258 48 J4F 10 mLd §4$ BD/GL diol
€& 0.86g (2.76 mmol), AA 0.42 g (2.76 mmol),
Zu2A Sb,0; 2.4 mg (0.0081 mmol)& Ett.
170 T2 <22 H& 718 F4d d&Fs 944
93 34 AE7F 52 AL A F, AT s
Z A 729t (200 torr, 6A]7t—120 torr, 6413%
— 60 torr, 6A]7}—7 torr, 6A|7t—0.2 torr, 124]
7t1—0.1 torr, 12A17}) 3l Al serspaA] 48417
¢ e ART 3 F 2Mez o
ZEA g i gol de dRA s e
(5mLx53] o4& AHsld AASHATE 7]
Z22IFE Frlsted FRAE SH3] 5A F o
I8 g, 2889L 5ml AEE FFF H
150 mLe] metg 2 A& FAAZh o F
FHE W2 (5mLx58 oh2 MHF F 50
e AF LEBAIA 12417 T ¢A3] Azt A
28 AYE Zgd2d2E 9tk EG/GL diol %
HD/GL diol# AA¢] £qeT At FUT PE
o2 FINA Aze AUF Zejd2H2 FRAE
Ar}. 39, SAe} SBA] ASE 9 BUE W

N ko

;

Eojd A214 A6z 19973 114

oz FHuhe-g Yt

T3t Zpzto] thal WA 7He 2elsled FREIUAL,
a4 dQE7 v R £ HD/GL diolst AAR &
e Z23E HdEd F FoQ) Sbh,0,9 ¥ W3
AFIEA el B HH 20E AR

gozst: BD/GL 0.88 g (2.74 mmol)2} AR g
B2 ggd 70mLE 100 mL 37 52 Zeha=o
QWi AA BTl mutsled @A =9l 7,
AC 0.40 mL (2.73 mmo) & H7}a1dtt. o £4&
80°CE g™ HE 718 FuolA EwrehEA
2447 %9t e Al 37 F 494E o
Tali g4 2|8 olgdle & E AAR F
methylene chloride (MC) 70 mL& #H7lstd F%
e =gt o] &N B& i AH (7T0mLx3
3))slod whgata @& ACE AAsAC 2d
MC2d| o} A& A% +8& MgSO,z AAst
Qr). ol% LA 15mL HEER FHFAA
150 mLe] digddHzz FgAE AR 2
A Z8AE dEE 2 (5 mLx53] o4 2 AAT
g 50 €9 AF 2BAA 12417 FF &3] Az
dlod 2e AUE ZeldaHas ddrh EG/GL
diol} HD/GL dioldl M= ot LT Yo
2 ACe 28474 234 E 4Ath @4, SCo %
S5 9o 593 oz 2N St

#do o 0F

M2 X|gE o AH 2% Diole &Y. B2 =
7t FRH oz WA N2 ALF Eed2HE2E
A sl7) 9lale] @Rl GL ®& LTE MAAY
EG, BD, HDs} 7 ghahgoll 2l /fAIA o et
GL3 LT7F 298 6%F2 Aaze A%S Jd2H
27 diol& 343819t} (Scheme 1). Fig. 1(a)& &
e N2 AEE ds2A4 diolz 3l GL#
MAAQ EG2RE 4" EG/GL diole] IR 29
Edo|t}. GLe o) 2H 27]dA4 Vel 1767 cm™
naol 7% FFWsl vbg F 1751cm™' 2 ©|F3}
@om, GLolAE & 4 §IdW OH~17} 3480 cm™
A ZRA vekdeh ol A& 12jd GLe| dl2H|
27)7} AANAZ AHE EGe OH7|o o) 7 3s
o] M&e] EG/GL diolz2 AU A& U@
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R = CHy: BD/LT diol ( BLD )
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R=H :HD/GL diol (HGD)
R~ CHy: HD/LT diol ( HLD )

Scheme 1. Synthesis of sequentially ordered aliphatic ester diols.
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Figure 1. IR spectra of EG/GL diol and EG/LT diol.

t}. ol9le| BD/GL diol ¥ HD/GL diole] % %%
EG/GL diol3 22 A%g 2.
#d, GLA LTE ARg3 4§, LT Dkl A

930

Yetys 183 dAH=29 B4 3139 1770 cm™
7} XA EG, BD, HD o3 M@slo] 1750
(Fig. 1(b)), 1745, 1743 em oA ztz} Jehde
¢ F AT

Fig. 2= GL& 7WAA=2A AH&3 EG, BD, HD
2 ENA B 371K N2 ALSF JA2HZE
Al diolge] NMR A#|E-o|rt. Tegal GLAIA
9] 22 Aol wi”d ¥ A (-CH,p-)7t 5.0
ppmol| A YERAIRE, EG/GL diol (Fig. 2(a))9llA
£ 4.70 ppm (a)ollA Bt} o# AbdE me|Fe
GLo] 7 &=3e-& gt

§H, EG/GL diol (A), BD/GL diol (B), HD/
GL diol (C)¢) NMR A~®lEdE viud o, FA4H
A ze AuE d 224 BD/GL 2 HD/GL diol
E U9 daHE7] Abole wEd Fae EG/GL
diole] A#= @8] 4.70ppm (Ha)z 4.85 ppm
(Ha')yoz Belge] Yepgth ojd AR BD/
GL diol#} HD/GL diol Wd &A= mid#dr]el
Fart Az O2 84d g9 JdEs AL g
Z, AAAZ A" diole] Al&e] EG, BD, HD &
oz ZAojA4E Ha' 49 wart F7ske A%
2 Byt o]AL Y dioldl =UE wiERr) 9
Abgo| Zojo| ulz} WEAI| 7L AT eAh-Ta
9 Age] 3 Ao AFadAn. gels dxHE2
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EG/GL diol
d R
(a)
CJL !
d ' e ¢ e b
0. 0.
. l-D\b/tn‘g<[ \C/\e/\o%jo(\o:

BD/GL diol
c
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L (b)
a
d’
d e f ¢ b
HO.
able Y §Y ¢ ??ﬁl/\’é'
HD/GL diol

f
e

l d
LJL_x
6 5 a 3 2 1 0

Figure 2. 'H-NMR spectra of EG/GL(a), BD/GL(b)
and HD/GL(c) diol.

7] Atole] wW”HA7] 42271 Scheme 394 AAE
linear form (Ha)#} ring form (Ha' )02 &uj&:
dA FE3A NMR 2HEHA Easo] Jepd
o Az,

ol i FA= Uukdd ¥xe2 D,0E st

-OH¢| 4.7} D2 43| X185 7] gkort, BD/
GL diol (Fig. 3(a))9) NMR &ujs] D,0& A7}s}
A& o, Scheme 29] AAIE -OH7|(H,) 2] 427}
4A3] deuteriumo.g X #Fo] 2.7 ppme] ¥}
Al e B 4 9loh(Fig. 3(b)). ©% -OH7| 2o
Ue WMEAr] 44 (Hb, Fig. 3(a))7} -OH7|9)
93 couplingg o b}E]-L}-L“f doublet 1] =7 (4.35
ppm)7} singlet 33 (Fig. 3(a))& updth= A
£ Scheme 2¢] 6-membered ring formo] &g

&0 A2l A6 19974 11€¥

:o\io l‘”o e < 1§ 4
o AP Ay
BD/GL diol

b€ e

. d ta e 3
DO. O~ Ao
a p b ¢

c e

Figure 3. 'H-NMR spectra of BD/GL diol in CDCl,(a)
or D,O(b) solvents.

o]& ‘ﬂ".}—‘% HD/GL diole] “C-NMReA EG/
GL dioldH = & = ¢gl&E ring formd Z2) 3}
= =279 v ul= (Fig. 6(a)9 69 BhA)
7} 167 ppm FZoA Yeldes AHdEE glg.
B BAE AZE AWE Jd2H 24 diclE 7
AzzelEs 2928y gd BPde g
T Ud

oleid AMdES FI B o, FHE HEE A
L& o AHEA didlEe 8o linear form
o] YR Ho| Hr} ¢t 3 ring formo 2 AT
HAEA & 4 Yt o]E ring/linear forme ¥ &L
'H-NMR (Fig. 3) ~#®lE#8d)A] 4.85 ppm (Ha' )34}
4.70 ppm (Ha) 9] 4~4 31219 integration H] 2 5]
Adeted Table 1] JeRHAUT. &, AAFz2A
EG, BD, HDE& AM-3l9 & W, Widdr)e] 571 &
V848 Ba-vs A Ao ARy AW
AN 2E diol9) ring form2) %7} 0% A 49%
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o] # - ¥ F-#H & #-¢

o Ha Ha o
dHO\/“\ 0 o] )
0 0 \ﬂ/\OHd ( Linear - form )
T
(¢} Ha Ha O

n=1,2,3

of¥
o

(Ring - form )

Hy

Hal
*Hy

<6 - membered ring >
Scheme 2. Ring-formation of sequentially ordered aliphatic ester dols.

Table 1. Synthesis of Sequentially Ordered

¢
CHy
Aliphatic Ester Diols gn\zi\oﬁowoj\gl]/t’
' ¢

yield (%)  conformational structure (%) f EG/LT diol
diol solution melt . .
o ., ring-form  linear-form
reaction“reaction
[

EGD 21 45 none 100 a d
BGD 42 93 25 75 A
HGD 30 98 49 51 8 7 P 4 3 2 1
4 Solvent, THF; reaction time, 96 h; refluxing temp, 65 C; cat- (a)
alyst, stannous-octoate (0.2 mol%).
b Reaction temp., 100 °C (for glycolide), 140 °C (for lactide); re- 4 £ . &
action time, 5 h; catalyst, stannous-octoate (0.2 mol%). M%O%O\{\;\OJ\KTFOH
¢ Measured from the integration ratio of hydrogens Ha and Ha' ¢ d
! y BD/LTdiol  ©
in 'H-NMR spectra. 1o

2 271ee BRI \

§9, AAAQ EG, BD, HDg} LT2HE 4
N2e AWE 2824 diole GLEREH =¥
diolz 2e], LTl ZAlste vlgz1e) A3 ol
2o ring forme] 3 EASA &4 'H-

NMR (Fig. 4) 293614 g3t nl, /ﬁ[ j\g TT 2
MEe BalolAsze) g, 82 P27} FHA o K

o o =z X b HD/LTdnol 8

oz WaE Az AYE EdaHzt ¥4

AE g a2A diol# SA, AA, SBASH B
e ein AWE F2BAun wE AU 7

1

90 80 70 60 50 40 30 20 10 00
(b)

zEAN ZzgelmE Y FWANA U 0 5 8 7 6
(Scheme 3). 23 4§ ¢ == &9 58 (©
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Scheme 3. Synthesis of sequentially ordered aliphatic polyesters.
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Table 2. Conversion and Viscosity of New
Aliphatic Polyesters
diacid® i
polymer diol _(dichloride) 7 (4L
melt solution melt® solution® melt solution
P-1 EGD SA SC 37 10 011 011
P-2 BGD SA SC 40 9 031 010
P-3 HGD SA SC 56 - 0.16 -
P-4 EGD AA AC 39 39 015 010
P-5 BGD AA AC 68 9 021 Oll
P6 HGD AA AC 12 11 031 013

conversion(%)

P-7 EGD SBA SBC 39 - 010 -
p-§ BGD SBA SBC 52 - 016 -
P9 HGD SBA SBC 44 - 033 -

4 SA- succinic acid; AA - adipic acid; SBA: suberic acid; SC:
succinyl chloride; AC: adipoyl chloride; SBC suberyl chloride.

b Melt polymerization was carried out in vacuo at 170 C for 48
h in the presence of Sb,O; catalyst(3 mol% vs. monomer).

¢ Solution polymerization was carried out at 80 'C for 24 h in
pyridine.

4 Inherent viscosity was measured in CHCl;3(0.5g/dL) at 25°C
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Table 3. Thermal Behavior and Stability of Sequentially Ordered Aliphatic Polyesters

temp. of 10% wt.

temp. of inflection

polymer T, (tT)® T, (C)* oss* (T) point? (1) char wt.% at 550 C

melt solution melt solution melt solution melt solution melt solution
P-1 10 6 * x 265 270 280 309 2 2
P-2 -9 -10 40 * 317 278 328 311 1 5
P-3 -20 - 49 - 308 272 345 331 1 3
P-4 -14 -11 - * 304 275 321 349 11 5
P-5 -24 -18 40 * 308 270 331 325 8 5
P-6 -28 - 47 - 322 345 343 358 7 7
P-7 -24 - 40 - 295 - 314 - 9 -
P-8 -30 - 50 - 320 - 331 - 11 -
P-9 -35 - 48 - 331 372 - 9 -

a Ty and T ,were measured by DSC at heating rate of 10 ‘C/min under N 2 atmosphere.
® Thermal stability was measured by TGA at heating rate of 20 ¢ /min under N, atmosphere.

= T, was not detected on DSC curves.
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Figure7. DSC (a;P-3) and TGA (b; P-1)

thermograms of sequentially ordered aliphatic polyes-
ters.
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