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Abstract:Poly(propylenecarbonate) (PPC) /organicmontmorillonite(OMMT) compositewerepreparedbydirectmeltintercala-

tion.XRDanalysisindicatedthatPPC/OMMTnanocompositeswithintercalatedstructurewereprepared.Tensilestrengthandimpact

strengthofthenanocompositesincreased, whileelongationatbreakdecreased, comparedwiththatofpurePPC.Moreover, Tgofthe

nanocompositesincreasedandtheoptimummechanicalandthermalpropertiesoccurredwhenOMMTcontentwas6%.
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　　Poly(propylenecarbonate) (PPC) isadegrad-
ableresinwhichisderivedfromcarbondioxideand
propyleneoxide.Itspoormechanicalandthermalprop-
ertieslimititsapplication.Extensiveresearcheson
nanocompositesderivedfromclayandpolymermatrix
havebeencarriedoutimprovingitsmechanicaland
thermalproperties

[ 1-4]
.

Inthispaper, PPC/organicmontmorillonite(OM-
MT) compositeswerepreparedbydirectmeltintercala-
tion.Mechanicalandthermalpropertiesofcomposites
werestudied.

1　Experiments

1.1　Materials
Poly(propylenecarbonate) (PPC) wasprovided

byInnerMongoliaMengxiCo., Ltd.Organicmontmo-
rillonite(OMMT) wasprovidedbyZhejiangFenghong
claychemicalsCo., Ltd.
1.2　Preparationofnanocomposites

PPCandvariousamountsofOMMTweremixedin
acontainerandthenmelt-blendedusingaHakerheom-
eteratscrewspeedof40 r/minand110 ℃ for5 min.
1.3　Measurements

XRDspectrawereobtainedusingaXRDmeter
(D8-advance, Bruker) withCuKαradiation( λ=
0.154 nm) andascanningrateof10 °/min, diffrac-
tionanglefrom1.7°to10°.

Tensilestrengthtestswereperformedaccordingto
ASTM D638, on mechanical properties tester
(CMT4204).Unnotchedcharpyimpactstrengthtests

wereperformedonmechanicalpropertiestester(ZBC-
500B), accordingtoASTM D256 standardatroom
temperature.

Dynamicmechanicalpropertiesofsampleswere
measuredwithaDuPont(model983, America) dy-
namicmechanicalanalyzer.Theanalyzerwasoperated
atafixedfrequencyof1Hzandoscillationamplitudeof
0.2mm, ataheatingrateof5 ℃/minundernitrogen
atmosphere.

2　Resultanddiscussion

2.1　XRDofOMMTandPPC/OMMT
AsshowninFig.1, Characteristicdiffractionpeak

d001 ofOMMTlocatedat4.12°withabasalspacingof
2.54nmaccordingtoBragg'sequation.Characteristic
diffractionpeakd001ofPPC/OMMTcompositeshifted
to2.73°withabasalspacingof3.29nm, whichindi-
catedthatPPCmolecularchainshadintercalatedinto
OMMTinterlayerandenlargedinterlayerspacing.
2.2　MechanicalpropertiesofPPC/OMMT

Tensilestrengthofthenanocompositesincreased
withOMMTcontentupto6 wt%.Tensilestrengthof
thenanocompositewith 6 wt% OMMT increased
424.5% comparedwiththatofpurePPC.WhenOM-
MTcontentexceeded6 wt%, partOMMTmightag-
glomerate, whichdeterioratedtensileproperties.With
OMMTcontentincreased, elongationatbreakde-
creased.Elongationatbreakofnanocompositewith6

wt% OMMTwas89.2%.Impactstrengthshoweda
similartendencytotensilestrengthwithOMMTcontent
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increased.Impactstrengthofthenanocompositewith
6% OMMTincreasedby84.6%.

Fig.1　XRDofOMMTandPPC/OMMT

2.3　ThermalpropertiesofPPC/OMMT
WithOMMTcontentincreasedfrom 0 wt% to8

wt%, Tgofnanocomposieswas51.3 ℃, 53.6 ℃,
54.3℃, 56.6 ℃, 56.4 ℃ respectively.Increasein
TgwasattributedtobarriereffectofOMMTlayer.
Whileclaycontentexceeded6 wt%, decreaseinTg
mightbeattributedtoaggregationofOMMT.

3　Conclusions

Poly ( propylenecarbonate) ( PPC) /organic
montmorillonite(OMMT) compositeswerepreparedby
directmeltintercalation.Tensilestrengthandimpact
strengthofnanocompositesincreased, whileelongation
atbreakdecreased, comparedwiththatofpurePPC.
DMAresultshowedthatTgofnanocompositesin-
creased.Theoptimummechanicalandthermalproper-
tiesoccurredwhenOMMTcontentwas6 wt%.
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聚碳酸亚丙酯 /有机蒙脱土纳米复合材料的制备与性能

余剑英, 南文焕, 万春杰, 刘恩冉
(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) 复合材料。 XRD分析表明:PPC/OMMT复

合材料形成了插层型纳米复合结构。相对于纯 PPC材料, 纳米复合材料的拉伸性能和抗冲击性能得到了显著提高, 但复合

材料的断裂伸长率降低。当 OMMT含量为 6%时, PPC/OMMT纳米复合材料具有最优的力学性能和最高的玻璃化温度。
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