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Synthesis and Characterjzaton of Starch (5 rafted
B iodegradah Je PolYester and Poyesteram Je
by D irect Poycondensaton

U Dedai WANG Shou feng REN Zong |i ZHANG Xisowei [ETZ idiang
( Key1.ah of PolmerMatera]s of (zansu Provinc§ Collage of Cham istry and Chemica]
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Abstrac:t Copolymers of starch 8rafted wih Poly ( lactic. co_glycolic ac 'd) and poly ( lactic. ca gycolic aci- o caprolactan) were
pPrepared by direct polycondensaton of sojuple starch wit Jactic ac@ gycolic acd and caprolactam in the Presence of stannous ch o
rider SnCly .
ertieswas nvestgated by differen tia] scanning cajprin etrY( DSQ) and themograv'rnetri(:( TG) analysis
Key words Biod&radah 1(; Sta.rcb graft D irect polyondensaton

‘The chen jca]mjcrostructure of he resu tant 8rafted copoPpmerswas clarified bY NVIR sPectroscopy and the themal p rop.
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Starch as biodegradable Plastics for its nontoxic
natura] ahundance and pw cost has been app lied ex
ensyely Hovveve,r like most polySaccharide§ the
high hydoPhilicity Poor processahility and ©Jubility in
canmon o1ganic sojvents [inited its wide appliatons
Therepre  the madificatpn of starch  Physically and
chem icalLy has heen extensjvely studied

Chen calmadificatpns of Smcb nclud ng chem-
ica] derjvation and graft oopolymerizatiop are effica
ciousmethads t© mprove the properties of sarch  Graft
copoPmerjzation  as a ratjona] approach of chamica]
modiﬁcatiog has peen extensijvely used in the modifi
cation of starch, In fac’t oving to the enviormmenta]
and ecopgral concems researches on hiodegradable
canposjtions hased on def8radaple Polyester Lrafied
starch. [ike Polysaccharides have heen focused on {or
decades PBiodegradahle po]yester§ such as polycapra
1actone( PCL) and poIY( lac tic acid) ( HA) can he
grafed by rig oPening popmerijzation!  or coupled re
actioh? 31
enviramen @ |1y unfriend Iy

In tis Paper wo kinds of the starch 8rmfthydox
Y] acid and an mno acid copoimers were syn fesized by
direct polycondesation This organjc sojvent free reac
tion process gives an econan ica’l facile and environ
mentally friend Y method f{or the Preparation of hiode
gradah  modified s@rch
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Syn theses

Soluple starcb the aqueous soluton oOf Jactic
acid glycolic acid and capropctm were added t0 a
250 m[, three necked flask equipped with amechanijcal
stirrer and vacuun pump systm The temperatire of
the reactpn Ystan was themostated hY a tanperature
congol[ing sysem  Starch was first gelatinjzed at
75 ‘C. Whenmostof waterwas drawn out a stannum
con@amning catal}’st( 0.3 Wi of o] anount of the re
actantg was added to the fsk The 8raft copoymery
zatpn was proceeded atqpg ~ 170 ‘C under vacuum
(0. 085 MPa for predeterined tin¢

But these me thods were uneconam ica] and *

Tah 1 SYynthesis of starch graft PLGA and PLGC
Weghy 8 T
emperature

Enwy act; ; ~ .

Starch L"iC‘hC G D’C911C Capro} /C
acid acyd actm
S 45 45 45 — 120
3 20 55 55 — 150
3 L0 60 60 — 170
S 30 30 30 6.0 170
3 30 30 30 4.0 170
% 30 30 30 2.0 170
Emajl leiZ(@ mwnu edu cn
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7 Results and d scusspn

21 The assBmment of the characerstc resa
nance

The 'H-NVIR

starch & PLGC copoliners are shown in €1 We as

signed the Protn signals n the NMR sPectun of

starch. € PLGA as duoted in Tablep,

Tahp Chemica] shift assgmens pr3C
and 1H-sPecjes of StEPLGA

13C Cheam ca] 'H Cheamica] C andH
assigmment  shift /106 assgment  shift /106 Pecies
ca 1741 1698 B B =0
169. 3, 169 1 (IA)
172.2, 171 2 =0
Chb _ _ .
. 1672 (GA)
. 65 8 65 7. -CH
Ce ’ Hc
. 5 520 4 21 (1A
6L 2 60 & -(H
cd Hd
60. 1 481 ( GA)
Ce 204 16 5 e L2129 -0
16 6 1.41-1 46 (LA
O-(H(
C 128.1, 1255 Hi 491 )
(SY
, NesH
Q 69.2, 69.0 H 4. 60-4 66 (S
_(H-
G 73.1, 71.6 H3 350
(SY
\ 793 79 Q -(H-
G Hq ,
78 7 370 (SY
_(HL.C
Cs 68.7, 68.3 Hs 380 B
(SY
Co 59.5 59.3 He 390 410 2
’ " (s
— — Hy 550 -OH
a St-g-PLGA
— AN AN
b S1-g-PLGC
. L__/_,«'.bﬁhn\
8 72 6 5 4 3 2 1 0
F£ 1 'H-NMR sPectra of starch £ PLGA

and starch 8 PLGC

spectra of starch £PIGA and

2.2 The hema]pmopertes of the copoymers
W e have nvestigaed the themal] Stability( [soem
and 8glassy
transja tion mpemmm( ’Ié) of copoimers hY fema
gravin etric anal}’siS( T(}A) and differentp] scann ng

ca]or'metriC( DSQ measuran ents respective [y

perature of themal deCanOSi‘[iOI’"l I{)

Them a] properties of starch &
PLGA and starch & PLGC

Tah 3

TC) Sech 5§ 9 % S % S

T, 27.5 235 245 2698 150 225 210
T — 27 23 5 —15 —6 3

Campare with starch  he TG data and the DSC
data clear]y deamonstrates hat tamperature of themaj
decanposition and the melt pont of these copolymers

are pwer
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