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Abstract:Polyasparticacid (PASP) waspreparedbythemeansofpolymerizingmaleicanhydrideandammoniasolution.Inorderto

findoptimalconditionofsynthesizingPASP, wemadeasetofexperimentsonproportionofmaterial, temperatureandtimeofpolymeri-

zationinthesinglecondition, andcomparedPASPwithotherscaleinhibitorsabouttheperformanceofscaleinhibitionandbiodegrada-

tion.Theresultsshow:theoptimalproportionofmaterialis1∶1.1, thetemperatureofpolymerizationis160℃, andthetimeofpoly-

merizationis1h.Underabovecondition, wesynthetizedthePASPitsinhibitingefficiencycanreachover95%, andbiodegradation

ratereaches70%.
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　　Atpresentscaleinhibitorsincommonuseinclude
inorganicpolyphosphates, phosphorus-containingscale
inhibitors, low-molecular-weightpolymer, naturalscale
inhibitorsandsoon

[ 1]
.Non-phosphorusgreenscalein-

hibitorshavebeendevelopedsince1990 overseas,
whichindicatesgreenscaleinhibitorshavebecameone
ofdevelopmentalaspectsinwatertreatmentmedica-
ments

[ 2-4]
.

1　Experimentalmethod

1.1　SyntheticMethod
Maleicanhydrideandammoniaweremixedinagi-

tatingconditionforobtainingclearhomogeneoussolu-
tion.Polymerizethesolutionunderdifferenttempera-
tureandtimetogetakindofproduction, polysuccin-
imide(PSI).ThenPSIwashydrolyzedwithNaOHso-
lutiontogetsodiumsalt, polyasparticacid.
1.2　performanceevaluation

ThemolecularweightvaluesofPASP, scaleinhi-
bitionperformanceandbiodegradationwererespectively

measuredandanalyzedbyusingviscometry
[ 5]
, static

anti-scaling method and shaking-bottle incubating
test

[ 6]
.

2　Resultsanddiscussion

2.1　Optimizationofsynthesisreactioncondition
Accordingtothemethodof1.1, Wemadeasetof

testsaboutoptimizationofsynthesisreactioncondition.

⑴ Thechoiceformolratioofmaterial:themate-
rialswithdifferentmolratioswerepolymerizedfor2

hoursunder160℃ respectively.Theexperimentalre-
sultsshowed:whenmolratiosofmaterialwere1∶1.1,
1∶1.2, 1∶1.3, 1∶1.4, 1∶1.5, performanceofproduc-
tionshadalittledifference, thematerialscouldnotbe
reactedcompletelywhenmolratiowas1∶2;theywere
notnearlypolymerizedwhenmoltatiowasover1∶3.
thusitcanbeseenthatthepolymerizationwithlower
ratioismoreeasily, butcorrespondingmolecularweight
valuearenotverylarge.Atlastweconfirmtheoptimal
molratioofmaterialis1∶1.1.

⑵ ThechoiceforPolymerizationtemperature:the
experimentswereprogressedfor2hoursunderdifferent
temperaturesandmolratio1∶1.1.Theresultsshowed:
molecularweightvaluewentmoreweightyevidently
withhighertemperature, butInhibitingefficiencyfell
offwithlargermolecularweightvalue.Thereforepoly-
merizationtemperaturewithoptimalscaleinhibition
performanceis160℃.

⑶ Thechoiceforpolymerizationtime:polymeri-
zationtimewasstudiedunder160℃ andmolratio
1∶1.1.Wecanseefromtheresultsthemolecular
weightvaluewasincreasedrevidentlywithlongerpoly-
merationtime, butInhibitingefficiencyfelloffwith
highermolecularweightvalue.Atlastweconfirmpoly-
merizationtimeis1h.

①收稿日期:2007-01-10

基金项目:黑龙江省教育厅科学技术研究项目资助 ( 10551006)

作者简介:荆国林 ( 1969年生 ), 男, 博士, 副教授;E-mail:jglhgd@163.com



　增刊 荆国林等:绿色阻垢剂聚天冬氨酸的优化制备

2.2　Biodegradationandscaleinhibitionperform-
ance
Accordingtothemethodof1.2, weevaluatedthe

performanceofPASPwhichwassynthetizedunderthe
optimalreactionconditions.theresultswereshownin
fig.1.

Fig.1　compareofbiodegradationforPASPandATMP

TheresultsshowPASPcangetthesameeffect
withphosphorousscaleinhibitor;itsInhibitingefficien-
cycanreachover95%.ItisfoundfromFig.1 indi-
catesthatPASPhasbetterbiodegradationperformance;
thehighestbiodegradationratecanreach70%, which
isevidentlyhigherthanthatofphosphorousscaleinhib-
itor, ATMP.

3　Conclusions

⑴ Theoptimalconditionsofpolyasparticacid
(PASP) liquidpolymerizationis:molratioofmaterials
is1∶1.1;polymerizationtemperatureis160℃;poly-
merizationtimeis1h.Underaboveconditions, PASP
hasthebestperformance.

⑵ PASPcangetthesameeffectwithphosphorous
scaleinhibitor;Biodegradationratecanreach70%,
whichisevidentlyhigherthanthatofphosphorousscale
inhibitor, ATMP.
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绿色阻垢剂聚天冬氨酸的优化制备

荆国林, 赵　海, 王晓玉
(大庆石油学院 化学化工学院, 黑龙江 大庆 163318)

摘　要:以马来酸酐为原料制备聚天冬氨酸, 并对聚合反应的质量配比 、 聚合温度和聚合时间三个反应条件进行了优化

实验, 对最优条件下合成的 PASP与其它阻垢剂进行了性能对比。结果表明:合成 PASP的最佳条件是:原料质量配比为 1

∶1.1, 聚合温度为 160℃, 聚合时间为 1 h, 阻垢率可以达到 95%以上, 生物降解性能达到 70%。
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