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PreparationandAntibacterialProperties
ofNegativeIonCoatings
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Abstract:Thenegativeioncompoundpowderbodyshowedgreaterdispersionstabilitybythesol-gelmethodtodepositsilicaontoits

surface.Withthedifferentaddition, negativeionfunctionalcoatingsdevelopedcanproducethebiggestdensity.Itwasstudiedinthe

paperthattheantibioticresultandnegativeionconcentration, anionmaterialdiameterofparticle, distanceofthefunctionalcoatings

arecloselyrelated.Itwasfoundthatthehighernegativeion, thelessbacterial.Materialwithhighionconcentrationcanefficientlykill

bacterial.Theantibacterialeffectoftheanionhasverifiedthatfunctionalcoatingshavedisinfectedthemicrocosmic.
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　　Thistextisonthebasisofutilizingtourmalinesto
prepareanionadditive

[ 1]
, succeedinpreparingoutthe

complexcoatingwithgooddispersivenessandreleasing
anionswithhighstabilityunderthenormaltemperature
condition, improvethepracticalvalueofthefunction
coatinggreatly.Addtheanionadditiveandnanometer
oxidizethetitanium tothecoating

[ 2]
, studyrelease

performanceofnegativeioninwaterbasedpaint, sys-
temicresearchbetweenairanionanddensityofanion
material, discusstheantibioticperformanceoftheani-
oncoating.

1　Experiments

1.1　Experimentalmaterialsandinstrument
Thetourmalinemonocrystal, offeredbyJiangxi

AnyuanCo., Ltd., isdarkgreenandd90 =0.043mm.
Reagent:Nanometeroxidizesthetitanium;Dis-

persant:Acumer9400;Gathertheacrylicacidammoni-
um ( 5027).

Instrument:Airioncounter;ST-theexperiment
type disperses the emulsification machine;
MicroorganismssamplingdeviceofETW-2air;2LMe-
diummixedandrubbedmachine.
1.2　Preparationoftheanionpowder

Joinacertainamountdispersant, wetting-outa-
gentanddisappeartosteepthepharmaceuticalinthe
distilledwater, mixandmakeandjointourmalinesand
nanometerTiO2 powderbody.TheNa2SiO3 solutionac-
cedestodispersestheliquidtocoverthebagofacer-
tainamount, afterdrippingwhileaddingH2SO4 solu-

tionslowandaging, washwith(NH4 ) 2CO3 solution,
centrifugation, precipitating.Putdry3h, grind, make
anioncompoundpowder

[ 3]
at110℃.

1.3　Experimentalmethods
Fetchexperimentsample300mg, putthebigtest

tubeofsterilization, disinfectfor30 minutesunderthe
purplelight

[ 4]
.Fetch1×10

6
/mLgoldenyellowstaph-

ylococcusfungusliquid3mL, putthebigtesttubeput-
tedthepowdermaterial, suck0.85% ofthesteriliza-
tionphysiologicalsalineof27mL, puttheincubatoron
36±1℃, shakingoneminuteevery30 minute, take
out5hourslater, dilute, fetch0.1mLfungusliquidto
inoculate3flatwaresofnutritionagar-agar, trains( 36

±1)℃ for24 hours
[ 5]

, calculatethecolonycount,
theexperimentrepeatsthreetimesandfetchestheaver-
age.

2　Resultsanddiscussing

2.1　Contentofadditiveinthecoating, testing
distanceondensityofanion
Fromtheexperimentalresult, therearecertainre-

lationsbetweenthedensityofanionandqualityofthe
powderbody, whenquantityofthepowderincreases,
thedensityofaniongraduallyrises.Butwhenthepow-
derbodyrisesto500g, thedensityofanionincreasesis
notevident.Thebestproportionistoadd300 ganion
powderto100Lemulsionpaint.
2.2　Antibioticimpactofanionadditiveofdifferent

grainsizes
Theaveragegrainsizesare0.5 mm, 0.7 mm,
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1.0mm, 1.5 mm, respectivelyNMTexperimentcon-
sumptionis300 mg/100L.SeeFig.1 inantibioticef-
ficiencytothecolonbacillusandgoldenyellowstaphy-
lococcusoftourmalineofdifferentgrainsizes.

WecanseefromFig.1, thetourmalinepowder
materialthatthegrainsizeisbelow1.0mmhasbetter
antibioticfunction, antibioticfunctionisfaintwhenthe
grainsizereachesabove2.0mm.

Fig.1　antibioticresultof300mg/100L

2.3　Antibioticperformanceofanioncoating
Theexperimentalresultistheaveragenumberval-

ueoftheexperimentthreetimes, killingtherestraining
rateequallyandismorethan97% tothecolonbacillus
andgoldenyellowstaphylococcusofanioncoating.

Theantibioticofanioncoatingadditivehasvery
strongrestrainingthebacteria, seeFig.2, including
colonbacillus, goldenyellowstaphylococcus, etc.,
antibioticrateabove97%.

3　Conclusions

( 1) Theanioncoatingcanavoidreunionofthe
materialthroughadoptingNa2SiO3, improvethepro-
ductionamountoftheanionthroughaddingthenanom-
eterTiO2 powderbody.

Fig.2　relationdensityofanionandbacterium

( 2) Theanionpowdercanproducesteadilyani-
on, itshappenningamountofanionrelatetopowder
mass, testdistance, environmentaltemperature.

( 3) Theanioncoatinghasstrongersterilization
capability.Itsantibacterialratereachabove97%, an-
tibioticresultgetalongtime.
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环境功能负离子涂料的制备及抗菌性能研究

陈春云, 姚　尧, 吴永伟, 孙锦榕
(福州大学环境与资源学院, 福建 福州 350002)

摘　要:采用溶胶 -凝胶法以 Na2SiO3
为包覆剂成功地制备了分散性优良负离子粉体, 通过不同的添加量 , 研制能够产生

最大负离子浓度的功能涂料。进行了负离子涂料的抗菌性研究, 实验结果表明负离子材料具有抗菌性, 抗菌效果与涂料的

负离子产生量 、 负离子材料粒径 、 涂料的距离密切相关, 并从微观上对负离子杀菌进行了分析, 验证了负离子的生物学效

应。
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