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PreparationofaNovelCoatingforPressingPaper-base
LaserHolographyImageandItsApplication

inAnti-counterfeitingPackage
①
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Abstract:Anovelcoatingissynthesizedbyco-polymerizationoffourmonomers:methylmethacrylate (MMA), butylmethacrylate

( BMA) , butylacrylate (BA) andmethacrylicacid (MAA).Theimpactsofthepolymerizationtimeonthedegreeofunsaturationare

discussed, theimpactsofthecompositionofmonomersonthepaintperformancearestudiedandthefactorinfluencingofthediffraction

efficiencyonrecordingprocessoflaserholographyimagingarediscussed.Theresultsshowthatthesolidcontentofthepaintis49.9

%, thefilmpencilhardnessisH, theresistivityagainstwaterandthewearabilityaregood, theglossinessreaches90.5Gsandthedif-

fractionefficiencyis7.1%fromthelaserholographyimagesrecordedbythecoatingwhenthecompositionofMMA∶BMA∶BA∶MAAis

60∶30∶5∶5 andthepolymerizationtimeis5 h.
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Thepressingtechnologyoflaserholographyimage
hasplayedanimportantroleinanti-counterfeiting
package

[ 1]
.Inthispaper, anovelcoatingwassynthe-

sizedbyco-polymerizationoffourmonomers:methyl
methacrylate ( MMA) , butylmethacrylate ( BMA) ,

butylacrylate( BA) andmethacrylicacid (MAA).It
canrecordlaserholographyimageinabigareaandis
friendlytotheenvironment.Theexperimentresults
showedthatthismaterialcanrecordholographyimage
satisfactorilyandcanreplaceglossvarnishforpaper
withprotectionofthepresssurface.

[ 2]
Itssurfacehas

theadvantagesoflubricous, water-resistant, wear-
resistant, chemicaltolerantandetc, whichmakesitan
idealproductinanti-counterfeitingpackaging.

1　Experiments

Theresinwassynthesizedandmeasuredaccurately
withChemicaladditives( dispersant, antifoam, level-
lingagent) andthenaddedintothecontainerinthe
high-speeddispersingmachinefor15 mintodisperse
theauxiliaryagentcompletely.

Thepaper-basedmaterialwasglazed ( coating
contentwas8 ～ 10 g/m

2
) ovendried ( 60 ～ 80 ℃,

15 s) andpressedpolishbycalenderandthenpressed
holographicimage

[ 2]
intheconditionofnotimpacting

theinherentpresseffect.

2　Resultsanddiscussions

2.1　Impactsofthemonomercompositionon
propertiesoftheholographyimaging

Itisindicatedfromtable1 thattheTgishigher,
themachineperformanceofthepaintisbetterandthe
diffractionefficiencyishigher.Sothebestratioof
MMA∶BMA∶BA∶MAAis60∶30∶5∶5.

Tab.1　Impactofratioofmonomeroncoatperformance

MMA∶BMA∶ Tg BrinellBrightness Diffraction

BA∶MAA /℃ hardness /Gs efficiency/%

20∶70∶5∶5 34 <B 86.2 2.1

30∶60∶5∶5 41.5 B 87.7 3.5

50∶40∶5∶5 58.7 <H 90.2 4.8

60∶30∶5∶5 66.1 H 90.5 7.1

70∶20∶5∶5 75.2 2H 91.4 7.2

2.2　Impactsofthepolymerizationtime
ItisindicatedfromFig.1 thatthepresenceofevi-

dentunsaturationdoublebondcharacteristicabsorption
peaksisat1635.4 whenthepolyreactionlasts1 h, the
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peakbecomesweakevidently3 hlater, andnearlydis-
appears5 hlater, whichshowthatthedegreeofunsat-
urationinthissystemdecreasesgraduallywiththetime
increasing.Thepolyreactionissufficientwhenthere-
actiontimeis5 h.Thereforetheoptimalpolymerization
timeisabout5 h.

Fig.1　IRspectrumoftheresinindifferent
polymerizationtime

2.3　Influencesofbackgroundcolorondiffraction
efficiency

Fig.2　Plotofpaper-basebackgroundcolorvs

diffractionefficiency

ItisconcludedfromFig.2 thatthediffractionefficiency
ofthewhitewas10 timesmorethanthatoftheblackon
thesamebasematerials.Thereasonisthatdifferent
colorhasdifferentlightabsorptionrate.Itisluckthat
itisthelightness, notdiffractionratebeperceptedby
consumerdierctlywhenholographypaperistakenasa
commercialproduct.Thebiggerthecontrastivityofho-
lographyeffectandbackgroundcolor, thebiggerthe
lightness.

3　Conclusion

Inresponsetothecurrentcounterfeitingproblem,
anovelcoatingforcreatingholographyimagingon
printingsurfacewascreated.Large-scalelaserholog-
raphyimageswerereplicatedonprintingsurfaceimme-
diatelybyusedit.Consequentlyanti-counterfeiting
markerandpackagingwereunitedwhichdecreasedthe
costingandimprovedthepowerofanti-counterfeiting.
Theresultsshowthatthiscoatingisfitsforcreatinghol-
ographicimaging.
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一种新型纸基激光全息图成像涂料的研究及其防伪应用

杜晶晶, 许利剑, 谢　勇, 侯清麟, 汤建新
(湖南工业大学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:一种新型的激光全息图文成像涂料采用甲基丙烯酸甲酯 ( MMA) 、 甲基丙烯酸丁酯 ( BMA) 、 丙烯酸丁酯

( BA) 、 甲基丙烯酸 (MAA) 共聚而成。研究了聚合反应时间对体系不饱和度的影响;探讨了共聚体系中各单体的组成对

涂料性能的影响以及影响全息图衍射效率的相关因素。结果显示:当单体组成比 MMA∶BMA∶BA∶MAA为 60∶30∶5∶5, 反应

时间为 5h时, 得到的树脂固含量为 49.9%, 铅笔硬度为 H, 涂膜的耐水性和耐磨擦性能优良, 光泽度高达 90.5Gs, 全息

图的衍射效率达到 7.1%。
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