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Abstract:ThepropertiesofPPS/nano-TiO2 compositesfordifferentUVirradiationtimewereinvestigatedbyFTIR, DSC, DMA.The

crystallinityandstoragemodulusofsamplesincreasedwiththenano-TiO2 contentincreasing.Nano-TiO2 retardedthedegradationof

PPSchainstoformoligomerscausedbyUVirradiation, butcausedmore-OHgroupinthesurfaceofPPScomposites.Thecrystallinity

ofPPS/6% nano-TiO2 compositedecreasedafterUVirradiation.

Keywords:poly(phenylenesulfide);nano-TiO2;UVlight;degradation;FTIR

CLCnumber:TQ324.8　　Documentcode:A　　ArticleID:0529-6579 ( 2007) S1-0134-02

　　Poly(phenylenesulfide) (PPS) isoneofthemost
importantengineeringpolymersbasedonitsgoodcom-
binationoftoughness, high-temperatureperformance,
resistancetosolventsandotherchemicals, flameretar-
dance, moistureabsorptionandprecisionmoldabili-
ty
[ 1-2]

.TheapplicationofPPSfiberfabricfilterfor
hightemperaturefluegascleaninghasbeenrapidlyex-
pandedincoal-firedpowerplant, cementplantandin-
cinerationplant

[ 3 -4]
.However, uponcontinuedexpo-

suretoUV-richlight, thecolorofPPSfilmandfiber
darkenstoyellow, tan, orbrown, theUV-induced
changesofcolorandpropertyofPPShasbeenfoundto
beabigobstacleforthefurtherapplication.Inthis
work, changesofstructureandcrystallinityinthesur-
faceofPPS/ nano-TiO2 compositeshavebeenstudied
byFTIR, DSCandDMA.

1　Experiments

1.1　Materials
InjectiongradePPSresin[ PPS-hbo(cross) ] ob-

tainedfrom SichanDeyangCo., China, molecular
weightnoted48000.Rutilenano-titaniumdioxidesur-
facemodifiedbystearicacidobtainedfromShanghai
KangyuCo., China, thediameterofparticlesnoted
below80nm.
1.2　SamplePreparationandtesting

PPSresinpowderwasmixedwithnano-titanium

dioxidebyhighspeedmixer, thenblendedwithtwin-
screwextruderandcuttopellets.Thepelletswerein-
jectedtothemoldtoformsample, thethicknessof
sampleswas2 mm.

Theinfraredreflectionspectrawereobtainedby
meansofBrukerTensor27 FouriertransformInfrared
instrument.DSCwasdoneonaTAQ100 instrument.
DMAwasmeasuredbyuseofTAQ800 instrumentu-
singsinglecantileveraccessory.Ultravioletirradiation
agingmeasurementsweredetectedbyUB-1 Xelamp-
weatherinstrument, ZhengzhouUniversityofLightIn-
dustry.

2　ResultsandDiscussion

Samplesexhibitedaglasschangetemperatureat
87℃, acoolcrystallizationtemperatureabout121℃
andmeltingtemperatureat285℃, respectively.The
degreesofcrystallizationforpurePPS, PPS/0.5%
nano-TiO2 andPPS/6% nano-TiO2 compositesare
18.4%, 19.3% and23.8%, respectively, nano-TiO2

actedasnuclearfunction.Asthenano-TiO2contentin-
creasing, thestoragemodulusimproved.
2.1　Molecularstructrue

ThecomparingreflectionFTIRspectraofdifferent
UVirradiationtimeforPPS/6% nano-TiO2 composites
areshowedinFig.1.AfterUVradiation, theabsor-
banceintensityofbandsat3417cm
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(c) increasedobviously, while
whichat1225 cm
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648cm
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(a) appearedandbecamestrongergradually.
Peaksat1647cm
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and1178cm

-1
assumedtocombine

bandandC-Hin-planedeformation.
Bandsat3417cm
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, 1225cm

-1
and1036 cm
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areattributedtoΥ-OH, Υ-O-Υ, andΥ-O- ( H)

stretchvibration, respectively.Thebandat648cm
-1
is

difficultforassignmentexactly.Besideschangedbands
mentionedabove, twoshoulderpeaksat1157cm

-1
and

691cm
-1
belongedtooligomerschangedapparently.

Theabsorbanceintensitiesoftwoshoulderpeaksin
purePPSenhancedobviouslywhenUV irradiation
200h, andchangedslightlyalongwiththeprolonged
time, butwhichincompositesincreasedslowlybefore
400h.Resultsshowedthatnano-TiO2 retardedthedeg-
radationofPPScausedbyUVirradiation.Thehigher
nano-TiO2 content, theloweroligomersproduced.

Fig.1　ReflectionFTIRspectraofPPS/ 6% nano-TiO2

compositesnormalizedtothebandat1470cm-1

2.2　Crystallinity
AstheUVirradiationtimeprogressivelyincreas-

ing, thecrystallizationdegreeofpurePPSincreased
gradually, andchangedslightlyafter400 h.ForPPS/
nano-0.5%TiO2 composite, thecrystallizationdegree
increasedbefore200h, anddecreasedafter200h.

ButcrystallizationdegreeofPPS/nano-6%TiO2 com-
positedecreasedalongwiththeUVagingtime, thede-
taileddataareshowninTab.1.Highcrystallinitycau-
sesmorechangeforsamplesbyUVirradiation.

Tab.1　Crystallizationdegrees(Xc) ofsamples

TimeofUV

irradiation/h
PurePPS

PPS/0.5%
nano-TiO2

PPS/6.0%
nano-TiO2

0 18.4 19.3 23.8

200 19.3 22.3 22.6

400 20.9 20.7 21.5

600 21 19.3 16.4

3　Conclusion
ThedegreesofcrystallizationforpurePPS, PPS/0.5%

TiO2 andPPS/6% TiO2 compositesare18.4%, 19.3% and

23.8%, respectively, nano-TiO2actsasnuclearfunction.Nano-
TiO2retardedthedegradationofPPScausedbyUVirradiation.

AfterUVirradiation, thecrystallinityofpurePPSincreased, but
whichofPPS/6% nano-TiO2compositedecreased.
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紫外光辐照对聚苯硫醚 /纳米氧化钛复合材料的影响
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摘　要:采用 FTIR、 DSC、 DMA对不同紫外光辐照时间的聚苯硫醚 /纳米氧化钛复合材料的性能进行研究。随着纳米氧化

钛含量的增加, 材料的结晶度和贮能模量增加。纳米氧化钛的加入抑制了因紫外光引发造成的聚苯硫醚分子链的降解。紫

外光辐照后, 聚苯硫醚 /6%纳米氧化钛复合材料的结晶度明显降低。
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