
　
第 46卷　增　刊

2007年　6月

中山大学学报 (自然科学版 )

ACTA　SCIENTIARUM　NATURALIUM　UNIVERSITATIS　SUNYATSENI
Vol.46　Sup.
Jun.　2007

　

PolypropyleneFiberSurfaceModificationvia
NitrogenPlasmaPretreatment＆ Grafting

andSubsequentDyeing
①

SUYuan, PENGSai-ping, HEQuan-guo

(GreenPackagingandBiologicalNanotechnologyLaboratory, PackagingandPrintingCollege,

HunanUniversityofTechnology, HunanZhuzhou412008, China)

Abstract:Polypropylene(PP) fiberhasoutstandingphysicalandchemicaladvantages, butitisverydifficulttobedyedsoPPfiber'

sapplicationsaregreatlyrestricted.Wehaveherestudiedthemethodstoamelioratethedyeingpropertybynitrogen(N2 ) plasmapre-

treatmentandacrylicacidgrafting.Itssurfacechemicalcompositionwaschangedafterplasmatreatmentsandwascharacterizedby

ScanningElectronicMirror-SEM, FourierTransformedInfraredSpectra-FTIRaccordingly.Theresultsshowthatthefiber' ssurface

aftertreatmentcouldbeendyedbybasicblue54 dyestuffs.
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Polypropylene(PP) fibreisanimportantsynthetic
fibreappearedinthe60' sof20

th
century.ButPPfibre

can' tbepaintedeasilycomparingwithotherfibres.
Soitsapplicationanddevelopmentweregreatlyrestrict-
ed
[ 1]
.
ManyattemptshavebeenmadetoletPPfibrebe

easilydyedformorethan30 years.Ourworkshopeto
amelioratethedyeingpropertythroughthesurfacemod-
ificationbyusingplasmatreatment.

1　Experimentmethodsandprocess

Experimentprocessaccordingtothefollowingor-
ders:

Blanksample:CleaningPPfibre※Testing※
Dyeing※Testing

Sampleone:CleaningPPfibre※Treatmentby
PlasmaN2※Testing※Dyeing※Testing

Sampletwo:CleaningPPfibre※Treatmentby
PlasmaN2※Testing※Graftingacrylicacidbyplasma
solicitation※Testing※Dyeing※Testing
1.1　PretreatmentofPPbyplasmaN2

PutthecleanedPPintheplasmadevice, anddis-
chargetheNitrogengaswithratiofrequency(RF) of

13.56 MHz.
1.2　Plasmagraftingtreatmentwithacrylicacid

TookthePPsamplepretreatedbyplasmaN2 ( 5

min, 20PaN2 andRF30W) asthegraftingsample,
thenintroducingthevaporofacrylicacidintothede-
vice.
1.3　Dyeing

Addingthedyeing-aidsolventintothedye-bathin
whichtherewerethedyestuffsofBasicBlue54.2%.
Thebathwaterratiois1∶40.

2　Characterizationsanddiscussions

2.1　Fouriertransformedinfraredspectra-FTIR
figures
ComparingtheFTIRfigure1 ofthreedifferent

samples:(a) (b) (c) , wecanseein(b) thereisa
strongtransmittancepeakat3300cm

-1
, thispeak

showsthattheaminegroup—NH2 wasintroducedinto
thefibre.Thefigure(c) showsthetransmittancepeak
at1680cm

-1
.ThatshowsthecarboxylgroupsC=O

greatlyincreasedandtheacrylicacidwereinduced
successfully

[ 3]
.
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Fig.1　PPfibrewithouttreatment(a), PPfibretreated

byPlasmaN2 (b), andPPfibrepretreatedbyPlasma

N2thengraftingwithacrylicacid(c)

2.2　Scanningelectronicmicroscope-SEMresults
Figure2isSEMimagesfromBlanksample, Sam-

pleone, Sampletwo, respectively.Wecanseefrom
theSEM imagesthatthesurfacetopographyofPP
changedbyplasmatreatment.PPsurfacewassmooth
beforetreatment.Butaftertreatment, PP surface
changedasconcaveandprotruding.

Fig.2　SEMimageforPPfibrewithouttreatment(Left);

SEMimageforPPfibretreatedbyPlasmaN2 (Middle);

andSEMimageforPPfibrepretreatedbyplasmaN2

thengraftingwithacrylicacid(Right)

2.3　Thedyeingeffectofsamples
ThedyeingeffectsareshowninFig.3.Wecan

seethatPPfibrewithgraftingwithacrylicacidcanbe

dyedinBasicBlue54 dyestuff, butPPfibrewithout
treatmentcan' tbedyedwithanydyestuff.

Fig.3　DyeingeffectofPPfibrewithouttreatment(Left);

DyeingeffectofPPfibrewithtreatmentbyPlasma
N2 (Middle);DyeingeffectofPPfibrewith

graftingwithacrylicacid(Right)

3　Conclusions

ThedyeingpropertyofPPfibrecanbeimproved
throughthetreatmentbyPlasmaN2 andbygrafting
withacrylicacid.TheFTIRcharacterizationindicats
thattheactivegroupsofcarbonylgroup, aminegroup
oramidegroup, etcwereintroducedontoPPfibresur-
facethroughabovetreatments.TheSEMobservations
revealedthatsamples' surfacewasroughenedorsmall
agglomerationappeared.Therefore, thedyeingratioof
PPfibrerelativelyimprovedthroughthepretreatmentof
PlasmaN2 andfurtheracrylicacidgrafting, causing
thatPPfibrecanbedyedwithbrightcolor.
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N2等离子体接枝处理丙纶改性及染色的初步研究

苏　远, 彭赛平, 贺全国
(湖南工业大学 包装与印刷学院, 绿色包装与生物纳米技术应用重点实验室,

湖南 株洲, 412008)

摘　要:丙纶纤维具有显著的物理化学优点, 但丙纶纤维染色困难制约了其应用与发展。 本研究用氮气等离子体对丙纶

纤维进行表面处理, 然后用丙烯酸接枝丙纶纤维。用傅立叶变换红外光谱和扫描电镜分析改性前后样品。结果表明:等离

子体表面处理接枝后的丙纶纤维能染上鲜艳的阳离子艳兰。
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