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Abstract:Sevenlightstabilizerssuchas:benzotriazole, HALS, ZnO, pigmentphthalocyaninegreen, TiO2 andUV300 wereusedto

studythesoilcorrosionresistanceofcastanopsisfissa/PVCcomposite.Theexperimentalresultsdemonstratedthatpigmentphthalocya-

ninegreenshowedthebeststabilityforthecomposite, whereasZnOshowedtheworst.Thestrengthofshearing, elasticitymodulus,

tensilestrength, elongationatbreakandimpacttoughnessofcompositeburiedforsevenmonthswas-2.3, -10.6, 15.4, 17.5 and

-4.6higherthanthatofcompositeun-buried.FTIRanalysisconsistedwellwiththemechanicalresults.Amechanismwasalsopro-

posedtoexplainthesoilcorrosionofcastanopsisfissa/PVCcomposite.
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1　Introduction

Woodplasticcomposite( WPC) isanintimate
mixtureofwoodandplastic.Nowithasgainedpopu-
larityduetothelowcostofrecycledwoodorplasticto
themanufactures, theexcellentstrengthpropertiesand
decayresistance.Ithaswidelyapplicationsinconstruc-
tion, infrastructure, automotivepartsandfurniture

[ 1]
.

Initially, itwasassumedthatthermoplasticmaterial
completelyencapsulatedthewoodcomponentofWPC,
providingprotectionagainstwaterabsorptionandthere-
foreagainstbiologicalandwaterdamage

[ 2-5]
.Recent

studyhasshownthatsuchWPCisnotimmunefromthe
biologicaldegradation

[ 4-5]
.Theimportanceofthepro-

tectionofWPCagainstfungaldecayisreportedtobe
possiblethroughtheadditionoflightstabilizers.

2　Experimental

FissawasfirstpremixedwithCaCO3, andthen

mixedwithcouplingagent(DL-411-A).Atthesame
time, PVCwaspremixedwithheatstabilizer(DBP)
andlightstabilizers.Finally, modifiedcastanopsisfissa
andmodifiedwereaddedtotheextruderwithlubricant
(olefin) togetcastanopsisfissa/PVCcomposite.
Thecompositeswereburiedinsoil(pH=6.23)

for7months.Theerodedsampleswerefirstwashedby
waterthendriedinaconvectionoven.

Staticmechanicalpropertiesoftheerodedsamples
weremeasuredonacomputerized-controlledAG-I-50

testeraccordingtoASTMD1621standard.Surfacelay-
eroftheerodedsampleswasscratchedandmilledto
powderforFTIR (IR100) analysis.

3　ResultsandDiscussion

3.1　MechanicalProperties
Experimentalresultsrevealedthatalllightstabiliz-

ersaffectedthemechanicalpropertiesofcompositessig-
nificantly.Compositecontainingpigmentphthalocya-
ninegreenhasthehighestweightedscore( -19.7 ),
whereasZnOhasthelowestscore( -65.3).Compos-

itecontainingpigmentphthalocyaninegreenalsohas
thebestmechanicalproperties, thevarietyratiosin
strengthofshearing, bendingelasticitymodulus, ten-
silestrength, elongationatbreakandimpacttoughness
are-2.3, -10.6, 15.4, 17.5 and-4.6 lower
thanthecompositewithoutlightstabilizer.Composite
containingHALShasbettermechanicalstability.The
varietyratiosinstrengthofshearing, bendingelasticity
modulus, tensilestrength, elongationatbreakandim-
pacttoughnessare -0.2, 11.6, 9.9, 7.7 and

-4.9 lowerthanthecompositewithoutlightstabilizer.
SowecanconcludethanHALSisalsoagoodlightsta-
bilizertocastanopsisfissa/PVCcomposite.
3.2　FTIRanalysis

Surfacelayerofcompositesun-erodedanderoded
wasscratchedandmilledtopowderforFTIRanalysis.
Theresultsshowedthatmainchangeoccurredin1500

～ 1300 cm
-1
ranges.Thisrangecontainslignincarbon
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librationsin1468 ～ 1460 cm
-1
, CH2 in1435 ～ 1422

cm
-1
andCH3 in1380 ～ 1377 cm

-1
and1468 ～ 1460

cm
-1
.Absorbencyofblank, compositescontaining

ZnOandTiO2 increasedaftercorrosion, whereasthe
absorbency composites containing benzotriazole,
HALS, pigmentphthalocyaninegreenandUV300 de-
creasedaftercorrosion.Wecanconcludethatinthe
firstthreecomposites, theamountofC-Hdecreasedby
corrosionofligninishigherthanamountofC-Hin-
creasedbychain-breakandbrowningreactionofPVC.
Whereas in composites containing benzotriazole,
HALS, pigmentphthalocyaninegreenandUV300, the
trendisonthereverse.

Duringcorrosionperiod, undertheactionofoxi-
dationandwater, agingoccurredtoPVCandchromo-
phoregroupssuchas-C=Ocreated, andtheabsorb-
encyof-C=Oincreased.ThehighertheAbsorbency
of-C=O, theseriousagingofcastanopsisfissa/PVC
composite.Thesequenceofabsorbencyisasfollows:
blank>ZnO>TiO2 >UV300 >pigmentphthalocya-
ninegreen>benzotriazole>HALS.It'sobviousthat
HALSshowedhigheststabilizationthanotheragents.

4　Conclusions

Sevenlightstabilizersshoweddifferentstabiliza-
tiontoCastanopsisFissa/PVCComposite:

( 1 ) Pigmentphthalocyaninegreen, HALSand

benzotriazoleshowedmuchbettermechanicalstability
tocastanopsisfissa/PVCcomposite, whereZnOshowed
theworst.

( 2) FTIRanalysisconsistedwellwiththeme-
chanicalresults.ItrevealedthatHALS, benzotriazole
andPigmentphthalocyaninegreenrevealedhavethe
betterstabilizationtocastanopsisfissa/PVCcomposite.
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黎蒴栲 /PVC复合材料耐土壤腐蚀性的研究

关丽涛, 李凯夫, 谢雪甜, 闫　雪
(华南农业大学 林学院, 广东 广州 510642)

摘　要:选择了苯并三唑 、 受阻胺 、 氧化锌 、 酞菁绿 、 二氧化钛和 UV300等七种光稳定剂制备黎蒴栲 /PVC复合材料, 考

察其对复合材料耐土壤腐蚀性的影响, 发现添加酞菁绿的复合材料耐土壤腐蚀性最好, 添加氧化锌的复合材料耐土壤腐蚀

性最差。分析了复合材料土壤腐蚀前后的力学性能和 FTIR数据, 提出了一种黎蒴栲 /PVC复合材料土壤腐蚀的机理。
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