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Abstract:Thenovelenvironmentalfriendlypolystyreneblendingmaterialswerepreparedviain-situpolymerizationblending.The

blendsarecomposedofabsorbentsodiumpolyacrylate(PAANa) particlesandPSmatrix.Theresultingpolystyreneblendsandcorre-

spondingfoamedproductscandisintegrateintopowderundertheactionofwaterandthewater-disintegratingproductsexhibitwater

andfertilizerretentioncapacity.
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Althoughthedegradationofsomeenvironmental
friendlypolymerssuchasstarchandcelluloseunderthe

actionofthemicroorganism
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isuseful, degradation
isnotalwaysnecessaryformanypolymers.Disintegra-
tingintosmallerparticlesisenoughforsomeapplica-
tionfields.Here, wefoundpolystyreneblendsinwhich
water-absorbentparticlesofsodiumpolyacrylatewere
addedcanconvertintohydrophilicpowderswhenbeing
contactingwithwater, whicharecalledwater-disinte-

grablepolystyrene( WDPS) .Thedetailedpreparation
ofWDPSviain-situpolymerizationblendingandtheir
water-disintegrablepropertieswerediscussedinthispa-
per.

1　Experiments

1.1　Materials
Acrylicacid( AA) , styrene( St), potassiumper-

sulfate( KPS) , benzoperoxide( BPO) , methylene-
bis-acrylamide( MBAM) , sodiumhydroxide, cyclo-
hexane, n-hexaneandn-heptaneareanalyticaldegrade
reagentandusedwithoutfurtherpurification.Kerosene
oil, surfactantspan-80 (Sp-80) , nonylphenolethoxy-
late( TX-10) andfoamingagentn-pentaneareused
inavailableindustrialdegrade.
1.2　PreparationofWDPSthroughin-situpoly-
merizationblend

Thecrosslinkedsodiumpolyacrylateparticleswere
obtainedfrom emulsionpolymerizationwithspna-80
andTX-10 asemulsifier.

Variousmolarratiosofstyrene, particlesof

crosslinked sodium polyacrylate, initiator BPO
( 0.15% ofSt) andspan-80 werestirredvigorouslyat
75℃ forabout3 -4 hourshours, Afterthat, themix-
turewastransferintoasealedmouldandpolymerized
for2 daysat75℃ andtheWDPScomposedofsodium
polyacrylateandPSwasobtained.ThePSblendswere
foamedwithn-heptaneasfoamingagent.

2　Resultsanddiscussion

2.1　Water-disintegrablepropertiesofWDPS
PScontainingadequatewater-absorbentpolymer

suchasPAANacandisintegrateintopowder-likeprod-
uctsinthewater.Figure1 depictstypicalwater-disin-
tegratingprocessoffoamedWDPScontaining16 % of
water-absorbentPAANaparticles.Theblendingmate-
rialsbecamelooserandlooseroncetheywereimmersed
intowater, asshowninFigure1(b) andFigure1( c),
anddisintegratedintosmalleraggregatesandpowders
finally, asshowninFigure1( d).Sincethetraditional
PSmaterialsarehydrophobic, whichcannotchangein
bothvolumeandstateundertheactionofmoisture, the
novelwater-disintegrablepropertyofWDPSmaterials
derivesfromtheparticlesofPAANadispersinginthe
WDPS.Thewaterabsorbabilityandthenswellingof
water-absorbentPAANaevidentlyleadstothewater-
disintegrablepropertyofWDPS.
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Fig.1　Water-disintegratingprocessoffoamed
WDPScontaining16% PAANaafterbeingimmersed

inde-ionizedwaterfor( a) 5min, (b) 30 min,
(c) 1 hand(d) 24 h.

Infact, thecontentofPAANainfluencesthewa-
ter-disintegrable propertiesofWDPS dramatically.
Therewasnoanychangeafter24 hoursforWDPScon-
taining7% ofPAANaparticleswhenitwasimmersed
inde-ionizedwater, whilethetimetodisintegratefor
WDPScontaining11 % ofPAANawasonlyhalfan
hour.Obviously, thewater-disintegratingratecanbe
easilytunedandcontrollablethroughmodifyingthe
contentofwater-absorbentpolymerparticlesfordiffer-
entrequestandapplicationfields.Inaddition, theva-
riety, particlesize, waterabsorbencyandotherfactors
ofwater-absorbentpolymerdispersinginPSmatrix
canexertheavyinfluencesonwater-disintegrable
propertyofWDPS, furtherresearchisperforminginour
group.
2.2　Performanceofwater-disintegratingprod-

uctsofWDPS
Inordertoinvestigatethewaterretentionofthe

water-disintegratingproductsofWDPS, thecompound

soilcontaining0.3% ofwater-disintegratingproducts
waspreparedanditsinfluenceongerminationofChi-
nesecabbage“ShanghaiQing” seedswasstudied.The
contrastingexperimentalresultsofcompoundsoiland
blanksoilshowedthatalthoughthewateringfrequency
isonlyoncetimeper2 days, whichislowerthanthat
ofonceadayforblanksoil, thetimeofgerminationis
5 daysandthegerminationrateis64%, shorterand
higherthanthatofblanksoil, 7 daysand45%, re-
spectively.Itiswellknownthatthewater-absorbent
polymerisusefultopreservingmoistureandfertili-
ty
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, whichisinaccordancewithourexperimental
resultsbecausethereexistwater-absorbentparticlesof
PAANainthewater-disintegratingproducts.Allof
theseshowthatthein-situpolymerizationblending
materialWDPSisakindofenvironmentalfriendlypoly-
styrenematerial.

3　Conclusion

Thesuccessfulpreparationofwater-disintegrable
polystyreneviain-situpolymerizationblending, in
whichthehydrophilicparticlesofPAANaandsurfac-
tantspan-80 wereaddedintostyrenesystembeforepol-
ymerization, wasdemonstrated.TheresultingWDPS
andfoamedWDPSmaterialsexhibitinterestingwater-
disintegrablepropertyandcandisintegrateintopowder
whichcanimprovewaterandfertilizerretentionofsoil.
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水崩解聚苯乙烯的制备及性能

于善普, 陈学刚, 张　娜
(青岛科技大学高分子科学与工程学院∥橡塑材料与工程教育部重点实验室, 山东 青岛 266042)

摘　要:本研究通过原位聚合共混, 制备了一类新型环境友好的聚苯乙烯共混材料。该共混物由吸水聚合物聚丙烯酸钠

分散在苯乙烯基体中形成。得到的聚苯乙烯共混物及发泡制品在水的作用下, 能够崩解为具有保水保肥能力的粉末, 展现

出优异的环保用途。
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