46 ( ) Vol4e SuP
2007 6 ACTA  SCENTIARUM NATURALIM UNVERSITATIS  SUNYATSENI Jun 2007

Contnuous)M crowave. [rradjated Synthesis of Poly
( D LLaCtﬂe) _CO_POIY( E thy Jlene GIYCOj
CopopPmer Under A tmhosphere

ZHANG Yingmi{l WANG Peng LI Yue LEIHaLfe{l JIAO Chun yan HAN N ng
( Rescarch Center {or (Green Chem sty and Techno pgy Schoo] of Municipa] and
Enviomenta] Engineering Hatbin Institute of TechnolegyY Harbin 150090, Chinz)

Abstract Poly (D L lactide) ~o_poly ( ethYlene glyeol) popmer ( PEIA) of Intrinsic viscosity(, 51 dl.- &' had been prepared
under contjuous microwave. jrradiation power ofgg W forg min at amosphere Effects of poly ( ethylene gIYCOI) ( PEG) content

popmergzation tine on ntrinsic viscosity and Yield of PELA had been discussed Furihcmorg temperature rising hehavior ;n reacants
system was studied through copolymerizaton under contjnjuous microwave oven and dan estic microwave oven The resu|ts showed that
temPerature of reactants systan evojved smoot [y w ifout steP under contjiuous m jcrowave irradiat'pr} which occurred under ntemit
tentm jcrowave jnadiation i dan estic micowave oven
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Poly( D 1. pctide) ,capoly( et Vlene g]yco; ( Sn( ()C‘jz) was used as catalyst PEGjoo0 and tet
( PEIA), ohtined through copopmerizing PEG o rahYdrofuIan( ’IHF) were analytica]ly pure
Poly( lactic acij) ( HA) chain§ has not only He 1.2 Pmwocedure

properties Of PLA hanopomery hutalo hydrobh ilici 38 DIIA and PEG— 1000 I a certan poportpn
ty toughnes,s {fexihility and so on which are not avail were weghed no agoml, beakeyr Sn( ()cyz( 0. 40%)
able in PLA hanopopmery' as catalyst then the beaker was Placed on the heating

M icrowave technology for oianic synthesis reac medium and was jrradiated under m jcrowave power of
tion has heen reported!? ¥ Nowadaysmost research  ggW forminutes
of oBanic syntesis reaction are stj]] concentrated on 1.3 Measurements
the dam estic m jcrowave ovenk* . Because m jcrowave Intrinsic vicosity of PEIA was measured with an
1S ntem jttently irradiate(j reactpn tamperature rises at  Ubbelchde viscaneer n THE at 37°C, IR sPectra
the Presence of m jcrowave jrradiation and drops at he were recorded on aNiokt-g70 FIL IR apparawus TH-
apsence of itdurmg reacton Such aheatingway is ad- NMR sPectra of polymer were recorded with a Bruker
verse 10 reactpn Moreove’r power adjusment of da AC-PooMHz apparatus
mestic microvave oven i{s |inite r severa] nterwals . .
and can’ tmeet the actulal reqcil fmm; 111 this pglL 2 Results and d iscussion
per contjluous  m crowave — oven  was - used 2 1 Effect of PEG content

(2450MH?),  power output of whh was con tinuous In he FE |, when PEG conentwas|y;  PEIA
without nem jtence and overcane the shorcanings of  wih maxinum Nirnsic viscosity ofp. 51 dL- gl was
dameste microwave jrrad A tion synthesized Tt was considered hat with PEG content

increasing chan transfr rate increased which resu]
ted in the halt of the cham growin.g thus pwered ca
1.1 Materal Po ¥ er viscosiy

The synthesis and Purification ofL) 1. hctictde
( DLIA was accordng to ref[ 5]. Stannous octoate
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2.2 Effectofm crowave_jrad ated tine

Fi€9 shows that when poPmerjzation tme was
less than g minute§ the tamPerature was not hi€h e
nough and Pol¥nergatpn was not sufficient The Prod
ucthad relatvely lov viscosity Butwith Polnerizaton
tine increasing reactants tamperature gradually mose
and te copolymer viscosity mncreased W hen tine more
thang m inutgs reactants hegan to overheat and copoy
mer hegan 10 PYo[ysis
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Fig€ o Effect ofmicrowave jriad jated time

TemPerature rsmng€ hehavpr pn reactants
sy stm
Fig3 shows fat tanperature of reactants system
rose rapid]y under contjnuous m jcrowave inadiatiog
then kep t relatively steady Ttwasworhy to noting that
tempPerature of reactants Ystan evolved snooh YV with
out step chveve,r under ptem tentm jcrowave radia

2.3

tion in damestic m jcrovave OVGI”I tan Perature of react
ants systan rose m the presence ofm jcrovave frradia
tion’q £1] n apsence ofm jcrowvave irradiatiq,q SO Jocal
temperature change hehaved sep So the whol evol
ving tend of tmperature of reactants system ©Ok an jn
creasing [odg but itwas clear © find loca] anperamure
step which kd t© the ununipm ity of temperature
field affected the Pol¥nerization Process serjously
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Fig 3

3 (Conclusions

(1) PEILA was synthesjzed at atmmospheric pres
sure without vacuun and pert gas under con tnuousm i
crowave jradiation  This technue was sujtahle {or
lage scale preparation of PE[ A

(2) Ing minutes PELA ofg 5dL- &
viscosity was ohtained undergow power contjnuousm i

ntmsic

crowave jrradiaton Under optinum  cond ition§ te
yield was abouth%.

(3) Reactants ¢ystan tanpPeraure jncreased faster
and had no step under contjnuous microvave ijrmadia
tion  But mtemijtent microvave rAdaton n danestc

m jcrovave ovendid te dPposite
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