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Abstract:Poly (propylenecarbonate) (PPC) /organophilicmontmorillonite( OMMT) nanocompositeswerepreparedbydirectmelt

intercalation.EffectofOMMTonthermaloxidativeagingofPPC/OMMTnanocompositeswasinvestigated.Theresultsshowedthatthe

reservedvaluesoftensilestrengthandelongationatbreakofPPC/OMMTnanocompositeswerehigherthanthatofpurePPCafterther-

maloxidativeaging.Theheat-agingpropertiesofPPCwereobviouslyimprovedbyaddingOMMT.
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　　Somestudiesindicatedthattheinfluenceoflay-
eredsilicateonthedegradationandstabilityofthe
nanocompositesarecontroversial.Itisreportedthat
PP/layeredsilicatenanocompositeshaveafasterdegra-
dationrateinphotooxidationandthermaloxida-
tion

[ 1-3]
.ButTidjani

[ 4]
foundthatstabilityofPP/clay

nanocompositesisimproved.Investigationbasedon
thermaloxidativeagingofPPC/layeredsilicatenano-
compositeshasn'tbeenreported.

Inthispaper, thermaloxidativeagingofPPC/
OMMTnanocompositeswasinvestigated.

1　Experiments

1.1　Materials
PPCwasprovidedbyMengxiHigh-techGroup

Company, Neimenggu.OMMTwaspurchasedfrom
ZhejiangFenghongclaychemicalsCo., Ltd.
1.2　PreparationofPPC/OMMTcomposites

PPC/OMMTcompositeswerepreparedbymelt
compoundingat110 ℃ usingaHakerheometerwitha
screwspeedof40 r/minfor10 min.PurePPCandthe
compositeswerethenpressedat10MPaforfurtheruse.
1.3　Thermaloxidativeaging

Thesampleswereexposedinacirculatingovenset
at75 °Cfor30 days.Afterexposure, tensileproperties
testsofthesampleswerecarriedout.
1.4　X-raymeasurement

X-raymeasurementswereperformedonaX-ray
diffractionmeter ( D8-advance, Bruker) usingthe

CuKαradiationatroomtemperatureintherangeof2θ
=1.7°to30°withascanningrateof2°/min.

2　Resultsanddiscussion

2.1　X-raymeasurements
Fig.1 showedtheXRDpatternsofOMMTand

PPC/OMMTcomposite.Theinterlayerdistancesof
OMMTenlargedfrom theoriginal3.65 nm ( 2θ =
2.42°) to4.30 nm ( 2θ=2.05°) forPPC/OMMT
composite.Thechangeofthe( 001) diffractionpeakof
OMMTintheXRDpatternsuggeststhattheclayhasan
intercalateddispersioninPPC.
2.2　Changeofretentionoftensileproperties

Reservedvaluesofthetensileproperties, deter-
minedbytheratioofthetensilepropertiesafteragingto
thatbeforeaging, wereusedtoevaluatetheretentionof
theproperties( Fig.2) .

Fig.1　XRDpatternsofOMMTandPPC/OMMTcomposite
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Fig.2　Reservedvaluesoftensileproperties
after30 daysaging

Interestingly, thetwocurvesshowthesametrend.
Theretentionoftensilepropertiesofthecompositesis
higherthanthatofthepurePPC.Theoptimumreten-
tionoccurswhilethecontentofOMMTis6%.When
theOMMTcontentislowerthan6%, theretentionof
thecompositesisimprovedwiththeincreaseofOMMT.
Moreover, theretentiontendstodecreasewhenthe
OMMTcontentishigherthan6% andbecomesalmost
invariablewhentheOMMTcontentishigherthan
10%.Theimprovementcanbeattributedtotheinter-
calatedstructureofthenanocompositeswhichactsas
barriers, reducingoxygendiffusionthroughthesam-
ples.

3　Conclusions

Theretentionofboththetensilestrengthandthe
elongationatbreakofPPC/OMMTnanocompositeswas
increasedobviouslycomparedtothepurePPC.Notice-
ably, thenanocompositewith6% OMMThadanopti-
mumretentionofthetensileproperties.
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生物可降解性聚碳酸亚丙酯 /有机蒙脱土纳米复合材料的热氧老化

余剑英, 刘恩冉, 万春杰, 南文焕
(武汉理工大学材料科学与工程学院, 湖北 武汉 430070)

摘　要:通过熔融插层法制备了聚碳酸亚丙酯 ( PPC) /有机蒙脱土 ( OMMT) 纳米复合材料。研究了 OMMT对 PPC/OM-

MT纳米复合材料热氧老化的影响。结果表明, 老化以后复合材料的拉伸强度以及断裂伸长率的保留率均高于纯 PPC。加入

OMMT后, 复合材料的热老化性能明显改善。
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