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Abstract:Asusknown, nanofluidscanenhanceheattransfer, andthedispersionandstabilityofnanofluidsarethekeyfactorstoen-

hanceheattransfer, sointhispaperwemainlydiscussedthefactorswhichcaninfluencethedispersionofAl2O3-nanosuspensions.

Throughzeta-potentialandparticlesizemeasurementsinAl2O3-nanosuspensions, theinfluenceofdifferentpHvalueandthethreedif-

ferentkindsofdispersants(SDBS, CATBandGumarabic) onthedispersionofAl2O3-nanoparticleswerediscussed.Wefindthatthe

absolutevalueofzeta-potentialisthebiggestandthesizeofparticlesisthesmallestwithSDBSandGumarabicdispersantswhenthe

pHvalueofnanofluidsisabout8, andtheabsolutevalueofzeta-potentialisthebiggestandthesizeofparticlesisthesmallestwith

CATBdispersantswhenthepHvalueofnanofluidsisabout2 ～ 3.WealsofindthatnanofluidshasagooddispersionwhenSDBSused

asdispersant, whichhasthebiggestabsolutevalueofZeta-potentialandthesmallestparticlesize.
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　　Withtherapiddevelopmentofnanotechnologies
andtheincreasingenergyproblem

[ 1-2]
, theresearch-

ersbegantoapplynanotechnologiestointensifythe
heattransferinordertoinvestigatethehighefficiency
technologyincooling.Nanofluids, producedbydisper-
singnanoparticlesintoconventionalheattransferfluids
suchaswater, glycol, oroil, wascoinedbyChoiin
1995atArgonneNationalLaboratoryofUSA

[ 3]
.But

thenanoparticlesisveryeasilytoreuniteinwater, and
thedispersionisverybad.Soitisimportanttocontrol
thereunitingofnanoparticlesinheattransfer, anditis
alsoanecessarytechnologyinapplyingnanofluidsto
heattransfer.

Therearenanoparticles, dispersantandsolventin
nanofluids.Thepercentofnanoparticles, electricity
quantityandtheinteractionsofnanoparticles, disper-
santandsolventwillinfluencethestabilityofsuspen-
sionsdirectly.FudeNieetcfoundthatthestabilization
ofthedispersiblesystemwillincreasebyincreasingthe
surfaceelectricchargeonparticles.TianmingHeetc
foundthatnanofluidscangetgoodstablesuspension
whenitwasaddedtoacertainkindofdispersant.The
aboveinvestigationsarefarawaytosatisfythedispers-
iblerequirementtoenhancetheheattransfer.Sointhis
paper, wechooseAl2O3 -nanoparticlestoinvestigatethe
influencesofdifferentpHvalueandthethreedifferent

kindsofdispersants(SDBS, CATBandGumarabic)

onthedispersionofsystem, andwewanttofindthat

whichpHvalueandwhichkindsofdispersantscandis-

perseAl2O3 -nanosuspensionswell.

1　Experimentation

WeusedmixturemethodtoprepareAl2O3-nano-

suspensions, Inordertogetuniformityandgooddisper-

siblesuspension, wemixAl2O3-nanoparticlesandwa-

teratacertainpercent( 0.05%) , andthenaddacer-

tainpercentdispersant( 0.05%) underthecondition

ofsupersonicvibration.TheZSNanoStypeMalvern

nanoparticlesanalysedapparatusmadebyMalvern

companyinEnglandwasusedtomeasureZeta-potential

andparticlesize.

2　ResultsandDiscussion

TheZeta-potentialofsuspensioncanreflectthe

stabilityofthesystem
[ 4]
.Thehigherofabsolutevalue

oftheZeta-potential, themoreoppositeionindiffusion

layer, andthelessinadsorbedlayer, soifthemoree-

lectricchargeincolloidalparticle, thethickerofsol-

ventandthemorestabilityofsuspension.

TherelationshipofZeta-potentialandthepHval-
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ueofAl2O3 -nanosuspensionbetweenthedispersantsof
SDBS, CATBandGumArabicisshowedintheFig.1.
FromtheFig.1, itcanbeseenthattheabsolutevalue
ofzeta-potetialisthebiggestatpH8 withSDBSdisper-
sant.TherelationshipofparticlesizeandthepHvalue
ofAl2O3 -nanosuspensionbetweenthedispersantsof
SDBS, CATBandGumarabicisshowedintheFig.2.
FromtheFig.2, itcanbeseenthattheparticlesizeis
thesmallestatpH8 withSDBSdispersantandwhichis
about300nm.SowhenpHvalueisabout8, theabso-
lutevalueofzeta-potentialisthebiggestwithSDBSdis-
persant, andtheparticlesizeisthesmallest, thesolu-
tionisthemoststable.

Fromtheexperimentation, theaverageparticle
sizeofAl2O3 -nanoparticlesinsuspensionwithSDBS-
dispersantisabout200nmwhichisnearly5 timesof
theaverageparticlesizeofAl2O3-nanoparticles.Be-
causeweusedtwo-stepsmethodtoprepareAl2O3-nano-
suspension, theyreunitedatthecourseofdispersion,
moreoverthedispersanthascertainsurfacefinisheffect
ontheAl2O3 -nanoparticles, sotheparticlesizeof
Al2O3-nanoparticlesincreases.JiwenFuetcmeasured
theparticlesizeofBaTiO3 -nanosuspensions, theparti-
clesizeisabout580nmunderthebestconditionofdis-
persion.Theseresultsareconsistentwithourwork.

3　Conclusion

( 1 ) Theabsolutevalueofzeta-potentialisthe
biggestwhenpHvalueisabout8, andthesolutionis
themoststable.

( 2 ) Theabsolutevalueofzeta-potentialisthe
biggestatpH8 withSDBSdispersant, andtheparticle
sizeisthesmallest, thesolutionisthemoststable.
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不同分散剂条件下氧化铜纳米颗粒的稳定性研究

朱冬生, 李　华, 王先菊, 李新芳
(华南理工大学化工与能源学院传热强化与节能教育部重点实验室, 广东 广州 510640)

摘　要:纳米流体作为新型传热介质可以提高传热系数 , 而其分散性和稳定性是影响热传递的主要因素, 文章讨论了影

响纳米氧化铜分散性的主要因素。通过 Zeta电位和粒径的测定, 讨论了 pH值和三种不同的分散剂 (SDBS、 CATB、 阿拉

伯胶 ) 对氧化铜纳米流体分散性的影响。发现 pH值在 8左右时, SDBS、 阿拉伯胶做为分散剂时纳米 Al2O3悬浮液的 Zeta

电位绝对值较大, 粒径较小;在 pH值在 2 ～ 3之间时, CATB做为分散剂时 Al2O3纳米悬浮液的 Zeta电位绝对值较大, 粒

径较小。其中在各个分散剂最佳 pH值范围内, SDBS作为分散剂时, 纳米氧化铝悬浮液的 Zeta电位绝对值最大, 粒径最小。
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