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Abstract:SeveralR-PET/LLDPEblendswerepreparedbylow-temperaturesolid-stateextrusion.EffectofLLDPE-g-MAonproperties

oftheblendswasdiscussedsystematically.ElongationatbreakofR-PETwasimprovedeffectuallywhentheLLDPE-g-MAcontentwas

10%.LLDPE-g-MAgreateffectedcrystallizationbehaviorofPETinthisblendingsystem.CrystallinityofPETwasdecreasedwiththe

increasingofLLDPE-g-MAcontent.SEMresultsshowLLDPE-g-MAdispersedverywellinPETmatrix.
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Conventionalrecyclingmethodscan' trecover
R-PETpropertieseffectively.Itisnecessarytodevelop
newrecyclingmethod.Literatures

[ 1-4]
indicatethat

blendingofPETwithpolyolefinsand/orelastomerscan
improvepropertiesofPET.Inthisresearch, LLDPE-g-
AwasusedtomodifyR-PETbysolid-stateextrusion.

1　Experimental

1.1　Materials
ScrapsofrecycledPETwerefromZijiangBottle

Ltd.(Shanghai, China) withanintrinsicviscosityof
0.71dL/g.LLDPE-g-MAwith1% maleicanhydride
washomemade.
1.2　Characterization

AccordingtoChinese Standard GB/T1040 -
1992, tensilepropertiesweretested.DSCwasper-
formedonNETZSCHDSCPC200 ( German).Tem-
peraturerangewas280 ～ 70℃ withanitrogenatmos-
phere, samples( 7mg～ 10mg) wereheatedwitha
coolingrateof10℃/min.Crystallizationtemperature,
Tc, wasdeterminedascorrespondingtothemaximum
oftheexothermiccurve.Morphologyoftheblendswas
revealedbymeansofaScanningElectronMicroscopy
(SEM) instrument(JSM 6100 ).Sampleswerefrac-
turedafterfreezinginliquidnitrogenandcoatedwith
goldbeforetesting.

2　Resultsanddiscussion

2.1　Tensileproperties
Figure1 showstheeffectofLLDPE-g-MAcontent

ontensilepropertiesofblends.Additionof10% LL-
DPE-g-MA increasedtheelongationatbreakfrom
126.0% to352.8%.FurtherincreasingLLDPE-g-MA
content, terminalelongationofblendschangeslightly,
whileyieldstressofblendsdecreasecontinuously.

Figure1　TheeffectofLLDPE-g-MAcontenton
tensilepropertiesofblends

2.2　Crystallizationbehavior
Thecrystallizationtemperature(Tc), crystallinity

andhalfcrystallizationtime(t1/2 ) ofPETarelistedin
table1.Thecrystallizationtemperature(Tc) forRET
inR-PET/LLDPE-g-MAblendsarehigherthanthatof
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virginrecycledPET.TheΔTc' sforPETinblends
arenarrowerby12.6℃ to15.0℃ thanthatofvirgin
recycledPET( 25.8℃).TheHalfcrystallizationtime
(t1/2 ) ofPETinblendsisalsolessthanvirginR-PET.
ThisindicatesthatLLDPE-g-MAcanactasnucleation
agentforPET.CrystallinityofPETdecreasedwiththe
increasingofLLDPE-g-MAcontentwhenitscontent
wasover15wt%.

Table1　ThermalpropertiesofR-PETand

R-PET/LLDPE-g-MAblendsduringcoolingscanning

R-PET/

LLDPE-g-MA

Tc/

℃

ΔTc/

℃

t
1/2
/

s

Crystallinity/

%

100/0 158.6 37.8 25.8 -

90/10 191.6 17.8 10.8 26.94

85/15 195.3 16.5 10.2 29.02

80/20 188.4 24.4 12.0 26.59

75/25 192.0 19.4 11.4 26.02

70/30 188.7 21.2 13.2 25.63

2.3　Morphology
Infigure2, LLDPE-g-MAparticlesdispersedin

PETmatrixfiner.IncreasingLLDPE-g-MAcontent,
themorphologyofLLDPEchangedfromspheruletoci-
garbar, thentoirregularspherule.Perhaps, itmeans
thatitisimmisciblebetweenPETandLLDPE-g-MA,
PET-co-LLDPE-g-MAcopolymer, whichwasproduced
bymalecicanhydridegroupreactingwithendhydroxyl
groupofPET, actsascompatibilizertoimprovetheir
compatibility.

3　Conclusions

Theadditionof10%LLDPE-g-MAcaneffectively
improveelongationatbreakofR-PET.Thermal

analysisshowsthatLLDPE-g-MAhasgreateffecton
crystallizationbehaviorofPET.CrystallinityofPETIn
blendishigherthanthatofinvirginR-PET.However,
crystallinityofPETinblendsisdecreasingwiththein-
creasingofLLDPE-g-MAcontent.LLDPE-g-MAand
PETareimmiscible, andPET-co-LLDPE-g-MAcanact
ascompatibilizertoimprovetheircompatibility.

Figure2　SEMmicrographsofR-PET/ LLDPE-g-MA

(a) 90/10, (b) 80/20, (c) 70/30
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LLDPE-g-MA改性 R-PET的研究

张洪生, 郭卫红, 李　安, 李滨耀, 吴驰飞
(华东理工大学 材料科学与工程学院高分子合金研究室, 上海 200237)

摘　要:采用低温固相挤出工艺制备了 R-PET/LLDPE合金, 并对 LLDPE-g-MA用量对合金的性能的影响进行了系统的讨

论。结果表明添加 10%的 LLDPE-g-MA就可以明显改善回收 PET的断裂伸长率, 继续增加 LLDPE的用量, 合金的断裂伸

长率并没有进一步提高, 但 PET的结晶度随着 LLDPE-g-MA用量的增加而呈下降趋势。 SEM图表明, LLDPE-g-MA在 PET

基体中分散得很均匀 。
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