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Abstract: The hydroxy terminated aliphatic hyperbranched polyesters having different generations were synthesized by
using melt polycondensation procedure. Then, the terminal groups of hyperbranched polyesters were modified by using
acryloyl chloride and characterized by 'H-NMR and GPC techniques. As a result of the modification of terminal groups for
hyperbranched polyesters, the phase of the polymers were changed from sticky solid to high viscous liquid indicating that
the glass transition temperatures of modified hyperbranched polyesters were lower than the original one. The thermal
stabilities of hydroxy terminated hyperbranched polyesters were higher than those of terminal group-modified polymers.
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Table 1. Feed Ratio and Weight of Monomers for Each Generation

HBP [TMP]/[bis-MPA] Theoretical ~ No. of functional Input
in feed generation groups TMP Bis-MPA
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362
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1B 2 0 (00224 mol) (02 mol)
G4-HBP 1 3 u ¥2¢
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Vinyl-Terminated HBP(V2-HBP)

Figure 1. Schematic diagram for the modification of the end-groups of
G2-HBP.

E2|H, #2078 A6, 2005

W8-S A7) T A2l 1247 ¢ v o AAN F At
A3t HAAES AASN FA FEIA 9 oHES A
Adle 2 Mz @] Ege AAE ) s5d
AE methylene chlorideol] ¢ 52 MAHCO 2§02 B4, NH,CI(10%)
FgdoZ FhH E)d NaHCOx10%) FEHo2 3 My AH3}
Sk BeE F718 B MgSOE ol &dte] dxa Sule
31d FF716A AAS vl 2 P 24g) AN R
Z Zd2HZ(V2-HBP)E 3313t} G3-HBPS} G4-HBPX: G2-
HBPS} YT Wyow wWele] 3lo|=BAr|E vdagos W
ARom 9k8-7)7E Figure 19] EA1813TH

24 24

FTIR spectrum<- Bio-RadAle] FIS-3000 29S8 ALg&dlglon E)
T2 8 em’, 27 34k 032 DA AR TER 2EAY
7HRAE R} F2E B2317] 91319 Bruker 400 MHz FT-NMR spec-
trometer$t Bruker 500 MHz NMR spectrometer(Advance 500)Z AHE-315]
t}. AHEE nle S54E A8 deDMSOE AHRsIgith E44%
AR TR nEAle) RS GPCE ol&3l] FAsid) &2
AL THFE AHE319 o 3L Waterte] Styragel(7.8 mm i.d. X300
mm 5 pm particle diameter) AH-S ALE3100T) HEVE S2E A%
ZIRI7S0F)E AMHE-3tGtE 2o 3jo]|=EA] F(hydroxy number)i=
PerstropAFo} #2%PEPO-100-1)0) Wk S8k freldo) e
Mettler ToledoAt2] DSC 82le E2E Algdle ZAslglon o3}
100 TollA 30337 SHAZAIZL F 20 Tmind] $2E5E2 100 C
7R S23AA FelHo|EE stk AT aIAF
Z Eol|2d2e &8 AFS Yolidr] 381 Mettler ToledoAt
9 TG50 22L& AHS3I3ITh AEFL BN 2 MES 40 C
oA 187 37 F AAE7)811A 600 TR £% 20 T
9] £E2 ¢23mA 22 UE A8 FF 448 53, B

ek
AN A ER

AE aRITE ZelliH2E A&7 o2 =3 acid-catalyzed
esterification) "HE o]&3te] I3k d2wi2s) kg W3
AE2 N3-S AT iES AREE Fo)7) Hale] BAEE b
SEAEQ BE A%y oz AASAEA s

AB2 BEie] G2l bis-MPAY] PRk FHEA] Z1Eo] A F
AT R Eie] Slo|=8A] 15w ThA 98-S 37 $i% 7
4L 27142171 93k bisMPASF TMPS] H]&-S X351 Ao
Fosit) ety 2 AdE AZE F 1 ohe Ao sidels 1)
£9] bisMPAS F9J3te] AR 7H ddA ¥ (pseudo-one-step
procedure)S o]-&-5te] AZ51TE? Fgure 290 7MY 240) A& 1
2T S22 G2HBPE $dslaA A7k S FIIR &
HEHE SAsl TASATE DEEA9] bisMPASH TMP 18] &
2l pTSAE 7H3 24ell D= B v &2 THR o vlg] A2ke
KBr 9590 "olza] ZANFLLENA ARANT F 2 KBr 9
298 gL thg 2x24do]| 715% variable temperature cellZ ©)-&
3lo] 140 TR FA31EA F435150) Figure 2(2)0A] B350), 1690
cm’ FYolA HAHE Af FHEANCO0H)Y] FHR27)(C=0)9
2Ef A 3t 7R 54937 S A ne) Alel
Ae R 1720 cm? FFAA EAE 71 2REE AL 811 5 9



AE AR T2 e ag a2 P4 L B4

8ot~
60t

sof

Transmittance %(A.U.)

201

1800 1780' i T
1760 1740 1729 -
1700 1680 1660

1640

Wavenumber(Cm-1 )

(@

80
[y

3

< 60

®

9 500

o

E 400 F
£ £
E 300 o
[}

B 200

‘-—

1200 4509 800

600

WavenUmber (Cm")

®)

Figure 2. Real-time FTIR spectra of G2-HBP during polymerization ranging :
(a) from 1640 cm™ to 1800 cm™ and (b) from 400 cm™ to 1550 cm™.
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Figure 3. FTIR spectra of synthesized aliphatic hyperbranched polyesters.
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Figure 4. "H-NMR spectra of hydroxy terminated aliphatic hyperbranched
polyesters.
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Figure 5. "C-NMR spectra of hydroxy terminated aliphatic HBPs ranging
between 4.5 and 51 ppm.

Table 2. DB Measured Using "C-NMR Spectra and Molecular
Weight of Aliphatic Hyperbranched Polyesters

, Theoretical GPC® Hydrox
Theorepcal molarmass  DB* M, M, numbery
SERErlons o) (ghmol)  (g/mol) (mg KOH/g)
G2-HBP 2 1179 047 600 1140 1.90 568.2
G3-HBP 3 2573 0.46 1100 2120 1.93 616.1
G4-HBP 4 5359 043 1700 3040 179 686.1

“Degree of branching. ”As calibrated against linear polystyrene standard with low
polydispersity index.
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Figure 6. '"H-NMR spectra of VT-HBPs.
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Figure 7. DSC thermograms of aliphatic hyperbranched polyesters.
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Figure 8. DSC thermograms of vinyl terminated aliphatic hyperbranched
polyesters.

Table 3. 10% Weight Loss Temperatures of Aliphatic Hyperbranched
Polyesters

HBP 10% Weight loss temperature( C)
G2-HBP 317
G3-HBP 329
G4-HBP 339
V2-HBP 172
V3-HBP 241
V4-HBP 229
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