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Abstract:Wet-dry-oxidationagingwasstudiedusingclimaticbox.Theresultsshowedthatdifferentlightstabilizershadgreatimpacts

onwoodplasticcomposites.flexuralpropertiesandtensilestrengthdecreasedgreatlymeanwhiletensileelongationatbreakandimpact

ductilitydecreasedalittleexceptforthoseaddedwithHALSandUV300afterwet-dry-oxidationaging.Wet-dry-oxidationagingmecha-

nismofwood-plasticcompositewasalsodiscussedbymeansofFTIR.
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　　KhanMubarakA.consideredthatwoodplastic
compositeshaveagoodstabilityunderwater, heating
aging

[ 1]
.andSunZhanyingthoughtwateristhemost

criticalfactorinweatherresistingproperty
[ 2]
.Under

theconditionofwet-dry-oxidation, thepaperstudies
mechanicalproperty, chromaticaberrationandWet-
dry-oxidationagingmechanism withaddingdifferent
lightstabilizerstoCastanopsisfissa/PVC (WPC).It
isaimedtoprovideprotectingmethodsandelongateits
operationallifespanforWPC.

1　Materialsandmethods

CompositionsforpreparingCastanopsisFissa/PVC
compositewerelistedinTable1 andTable2.First,
FissawaspremixedwithCaCO3, andthenmixedwith
couplingagent(DL-411-A).Atthesametime, PVC
waspremixedwithheatstabilizer(DBP) andlightsta-
bilizers(Table2).Finally, modifiedcastanopsisfissa
andmodifiedwereaddedtotheextruderwithlubricant
(olefin) togetcastanopsisfissa/PVCcomposite.
Climatictemperaturealternateproofboxissetas

circleofhighandlowtemperature.Eachcircleis33.5
handwilltake24 circleswhichlwilltake33.5 days
asawhole.

Testingchromaticaberrationeveryfourcirclesand
testingtensile-strength, flexuralstrength, compression
strengthandimpactflexibilityafter12 and24 circles
withprecisemechanicaltestingmachine.After24 cir-
cles, theflourofbeforeandafteragingsampleswere
obtainedfrom120 eyesofscreenmeshandmadeinto
samplesbyKBr.ThechangesofWPCwereobserved
byFTIR.Inthepapertheirweightsareseparatelyas

0.2, 0.2, 0.2, 0.2, 0.2.

Table1　ThecompositionofCastanopsisFissa/PVCComposite

Materials Weight(g)

PVC 100

Woodflour 50

CaCO3 10

Aluminate 1.5

DBP 7

GMS 2

Rareearthstabilizer 5

Hardparaffin 1.5

Liquidparaffin 1.5

Table2　Thecompositionoflightstabilizer

Light
stabilizer

0# 1# 2# 3# 4# 5# 6#

Weight 0 0.4 0.7 8 4 8 0.7

　 0#———blank, 1#———benzotriazole, 2#———HALS, 3#———ZnO,

　 4#———pigmentphthalocyaninegreen;5#———TiO2, 6#———UV300

2　Resultsanddiscussion

2.1　Mechanicalproperty
Themechnicalpropertyaretestedanddifferent

lightstabilizershavesignificantdifferencesinWPC.

Flexuralstrength and tensile-strength are deeply

dropped aftercircles.Tensilestrengtharelightly

droppedafter24 circlesexceptphthalocyaninegreen

andTiO2.Impactflexibilityareslightlyincreasedin

addingHALSandUV300, andaddingothersarealit-
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tledroppedafter12 circles.AddingHALSandUV300
increasedalittleafter24 circles.After12 circles,
HALShasthehighestremarkinweightedscore, fol-
lowedbyphthalocyaninegreen, TiO2 isthelowest.Af-
ter24circles, ZnOisthehighest, followedbyphthalo-
cyaninegreenandblankisthelowest.Itisbelieved
thatphthalocyaninegreenhasavisualeffectonwet-
dry-oxidationaging.
2.2　FTIRanalyse

Thelargerabsorptionstrengthofcarbonylis, the
betterwet-dry-oxidationstabilizationis.Thesequence
ofabsorbencyisasfollows:HALS>blank>azimido-
benzene>phthalocyaninegreen>TiO2 >ZnO>
UV300.Thehydrolyticreactionofcelluloseandaddi-
tivetoesterisnotfreeradicalreaction, solightstabi-
lizershavenothingtodowithit.Thelargerabsorption
strengthofcarbon-oxygenbondis, thefewercrosslink-
ingreactionis, andthebetterlightstabilizersdoto
PVC.Thesequenceofcarbon-oxygenbondisazimido-
benzene>TiO2 >blank>HALS>phthalocyaninegreen
>UV300>ZnO.

3　Conclusions

Differentlightstabilizershadgreatimpactson
woodplasticcomposites, theconclusionsareasfol-

lowed:
( 1) Differentlightstabilizershadgreatimpactson

mechanicalpropertyofWPC.Flexuralstrengthand
tensilestrengtharedroppedalotafterwet-dry-oxidation
aging.Tensileextensibilityandimpactflexibilityin-
creasedalittleaddingHALSandUV300, andothers
declined.Chromaticaberrationhadanincreasedtrend.

( 2) FromthespectrumofFTIR, ligninandsemi-
cellulosedegradedalittleandcellulosedegradedmuch
undertheeffectsofwater, heatand

PVCthermaldecompositionwhichturnedintocar-
bonylandsuperoxide.Heatacceleratedthemovingof
waterandresultedinthelossofadditiveswhichcaused
agingofWPC.
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黎蒴栲 /PVC复合材料湿热氧稳定性的研究

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

摘　要:采用气候箱设置温湿度交变的循化对木塑复合材料进行湿热氧老化试验, 结果表明不同光稳定剂对黎蒴栲 /PVC

复合材料各项力学性能影响显著。湿热氧老化后木塑复合材料弯曲性能和拉伸强度均大幅度下降;拉伸断裂伸长率和冲击

韧性, 添加了受阻胺和 UV300的稍有上升外, 其余的稍有下降;并通过 FTIR谱图分析湿热氧老化前后基团的变化, 得出

湿热氧老化机理。
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