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Abstrac:t The ge] cmten} glass t@ansjton tenperature ( Tg)7 fensijle Stlength and elasticmodulus of crossliked Poly ( popYylene
carbonate) ( PPC,) were jnvestgated uspgmodulated differentia] scanning caprimewy (MDS;) and tensile tester respectyvely PPC
can he coss]inked by Peroxile cross]ink ng agent Dicuny] pcroxidC( DCP) and in a solutjon casting and heating process The cancen
tration of DCP showed a 8reat i fluence on the cross|inking of PPC The cross|inking of PPC resulted in he increase in ge| conteng

mechanjca] strengty
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1] Introduction

Po]y( Propy lene cafoonate) ( PPQ synthesgzed
fran camhon dioxide and Propykne oxide has heen
proved 10 he b pde8radahle Popmer ov ng 10 the ester
bonds on its hackhone Tn this regar(’j it has attracted
considerable atention recentlf! ¥ The PPC exhibited
8ood bicdegradability m hoth soil— buria] and buffer
solutpn Moreove; the PPRC exhibited superjor them aj
and mechanjca| popertes Hmveve’r the ajtemating
PPC aJso showed Poor mechanica] Properties and rela
tively Jower glass transition tamperature ( ’I‘g)
Cosslinking i an mporantmethod {or mproving poy.
mer propertie§ n particu1a7r hig&h— tamperature Prop
ertjes

In the Present S[udy the crosslinkng of PPC is i
vestigate] The cosslinked PRC was Prepared usig
peroxde crosslinking technique pY solution casting
The ain of this Paper s t© show same effects of
cross|nking agent content on properties Oof cross|inked

PPC
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elastic moduus and T€ The oPtinum of mechanjca] properties may he attained at 1% DCP
Polymlbonat,e Cross link Diruny] peroxidq,a Trially] isocyanurate
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2  Experinenta]

Materals
The PPC used n thiswotk was prepared jnourpy
lot— scale experinenta] apparatus ‘The Po[¥n erjzatpn
prduct was dried directly wihout further treament
Trichloranethane AR was oht@ined fran Tjan jin Fuyu
Chanjca] n¢c of China D icumy] peroxide( DCP) was
supplied by Shanghai Gaodjao Chanica] Co Lt of
Chmna
2 2 Preparaton of Crosslinked PPC

PPC and the crosslink ag€entwere dissojved in tri
chloram ethane atgn°C {ormore than 3, MOst solvent
was allowed 10 evaporate atg()°’C. To further ranove re
sidual Solven} al]] the blendswere dried under vacuum
atgn’C prmore han g h unti] conseant weight The
resulting b ends were canpresspn molded nto Plaes
Themold was heated 10160°C and kePt {or5 m jnutes
prior © the ptroduction ofhlend The molding emper
ature i8160°C. The cosslink ng tine $30) minues
The sampPles {or analyss and mechan ca] esthg were
cut out from the canpresspn molded Plates
2.3 MolecuhrW eightDetem natpn
The nunher avemgemo}ecularweight( M) vaje

of the PPC was detem jned with a ge] pemeation chra
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matogrphy( GRC) ¥stan
2.4 Themal]Analysss

DSC trace of the cwosslnked PPC was detem jned
n amaoduhted thema] analysisDL insmment( mod
elZOOR) under a njtogen flov ofpg ml,/min
2.5 Mechanjca] Property

The static tnsile properties were measured at
23°C using a SANS (MT ensile teser The crosshead
speed was set at§) mm/m n ‘The sanp eswere stand
ard doghone tensike baIS( ASIM 11338) with dinen
SiNs 0fp 5 M 4 MM | mm - cut fram he canpres.
sinmolded Plates
2.6 DetempatpnofGelConent

The &e] ocontent was detm jned acoordmng o
ASIM 2765, W eighed sanPks in sma]] Pieces and in a
copper netwere put into hoilmg dmethy] su lfoxide for
24 h The extaced sanpPles were dried t© a constant
weight n a vacuum oven The ge| content § exP ressed
in tems of the Percen aige of the weight rman ng The
values of ge] fraction deviated fram the average Ly Jess
thany %. The ge] contentwas cajcu hted using the ol
lowing equatior:l
fina]wegh tof sample

nital we ght of sample 10070 (1)

ge] conteni—

3 Results and discusspn

Gelcontent

Fig¢ | shows the ewltin of gl for PPC
crosslnked with different amounts of DCP when te
TAL contentwas constant( 4% ). Gelwas fomed at
low levels of peroxide The &e] content increased wWith
increasing peroxijde concentration This § as expeced
since the higher the kve] of peroxide use(j the h Bher
the concentration of pomer radijcals Zenerated The
ge] conent did not change when DCP conten twas high
er ﬂqanl%' The maxinum ge] content ohtamned fram
this technique is ahouteys,
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Fig 1 Variations of ge| for crosslinked PPC
w ith varous DCP contents

3.2 (GG Rss tansitpn tempPerature

The viscoepstic DpProperties of pPoPymers are
marked V dePendent on the tyPe of cross|ink and on e
degree of cross|inking (Cross|inking rajses fe glass
transition t&nperatur§ Tg of a popmer hY ntroducng
restrictpns on the mokcu hrmotions of the chain [ow
de8rees of crossink ng such as those pund n nomaj
vu|canjzed ruphers act p a sinijar way to entangle
ments and rase T8 oy slghtly apove that of the un
crosslinked Pol¥m el in themosets such
as epoxy resin;% T8 smartkedly increased bY cross|ink
ng  FBo shows he variatpns of TE for cross|nked
PPC with varjousDCP contents when the TA 1T content
was 00nsmnt< 4% ). The T8 increased s|BhtlY with m
creasing peroxge concentration Hovveve,r the T8 did
not change when DCP content was hi8her than 1%.
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FEo Variatinsof Tg pr crosslinked PRC
w ith varpus DCP contents

Tensie Propertes

Fig€3 shovs te varjiatpns of mechanjca] proper
ties for cmosslhked PRC with varjous DCP contents
when the TAIC oontent was conslant(4% ). In fe
presence ofpeloxid? cross|mk ng occurreg{ lead hg tO
significant changes m tHe mechanjca] properties A
transition pojnt ofmechanica] properges is clear]y seen
atyog DCP Before this po'n} the m echanica] proper
ties ncreased r@Pidly with increasing peroxide concern
tration Beyond this poin’t the mechanjca] properties
dd not pcrease ajnost with ncreasng peroxjje con
centratin  The tensjle strength
13 5sMPa( 5 DCP) ©26. 4MPa (195 DCP). 'The
elasticmaodulus changed fram 3p0MPa ( 0% ILP) 1O
670MPa( 1% DCP). This denonstrated that the e ffect
of the cross|ink nework on the mechanical propertes s
si@nificant This can be exp hined bY the restrction of
chah movement hrought apout hY the cross|mk net
work

3.3
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