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Study on Stability of A] () -Nanoparticles
with Different ) sspersants
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Abstraczt Asus knazvr} nanoflugds can enhance heat transfe’r and the disPeson and stapility of nanofluids are the key factors © en
hance heat transgr so in this Paper we man[y discussed the facors which can influence the disPerson ofA;()3,nanosuspenspn§

Though zeta potentja] and Particle size measuranents i Azl()3,nan0511spmsim§ the influence of different PH value and the three dif
feentk nds of dispersamS( SDB$ CATB and Gun arabic) on the dspersion ofAi()3 —nanoparticles were discussed W e find that he
apsolute vajue of zeta— potenti] is the big8estand te size of pParticles is the smallestw ith IBS and Gun amp ¢ disPersants when the
PH vajue of nanofluds is about& and the apsojute value of zeta— potentia] s the b 88est and the size of Particles s he snallest with
CATB disPersants when the PH value of nanofluids is ahoutp ~3 We also find thatnanofluids has a 80od disPerson when SDBS used

as dispersan,t which has the b B8est absoJute vaJue of Zeta— potentia] and the snalfestparticle size
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Wit the rpid develoPment of nanotechno|ogies
and the ncreaspg energy proplenl!—32 , the research.
ers hegan © apply nanotechnologies t0 mtensify he
heat tansfer m order 10 mvestBat he high efficiency
technolgy in cooling Nanofliids Produced by d sper
sng nanoparticles nto conventiona] heat transfer fluids
such as water g1YOq1 or 0;1 was comned bY Chor n
1995 atAmonne Natona] [ ahorapty of USA? — But
the nanoparticles is very easily 10 reunite jin waer and
the disPersion § verY bad So it {8 jnporant to contro]
the reunigng of nanoparticles n heat uans{e’r and it is
a]so a necessary technologY i applymg nanofluids ©
heat transfer

There are nanoparticles  disPersantand sovent in
nanoflids The Percent of nanopartic]e§ electric 1y
quantity and the interactions of nanopart'ple§ d sPer
sant and solvent wil] mfluence he s@philitv of uPen
sins directly FudeNie et found that the stabilizaton
of the d sPersihle systam wi]] increase hy ncreasmg he
surface electric chame on particles Tamm ng He et
found that nanofjuids can get good staple suspPenspn
when jtwas added t0 a certain kind of disPersant The
apove mvesti8ations are fir avay to satsfy the dspers
ble requirement t0 enhance the heat transfer So in this
pape7r we Choose Azl Q _nanopartgles 0 investigate te
mnfluences of different PH value and the three different
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kids of d sPemants ( PBS  CATB and Gum ambic)
on the disPerspn of systafr’l and we want t0 {ind that
which PH value and wh ich k nd s of d sPersants can dis

Perse A; ()3 _nanosuspensionswe|]
1 ExPermnentation

We used m xture method © Prepare AJ() -nana
suspension§ Tn order to getunifom ity and good d sPer
sible suspensiq,q we m K A;Q _nanoparticles and wa
ter ata certan percent( 0. 05% ) and hen add a cer
tapn percent dispersant( 0. 05%) under the conditpn
of supersonic vipration The ZS NancS ¥pe Malem
nanopartiles analysed apparatus made by Mapem
canpany in England was used tomeasure Zeta poential
and particle sjze

2 Results and D iscussion

The Zetapotentia] of suspensjon can reflect fe
stability of hhe systam!* ~ The higher of absolute vajie
of he Zetapotentia] themore opposie on n diffuspn
1aye}r and the 1ess’in adsorhed 1aye’r SO if themore e
lectric charBe in colloidal particLe the hcker of sol
ventand themore suahility of suspenspn

The relatonshiP of Zet Potentja] and the PH val
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ue of A () -nanosuspenspn heween the disPersants of
IBS CATB and Gum Arapic is shoved n theFig |,
From the Fig 1, it can he seen that the ahOute value
of zta potetia] is he biest at R with SDBS d sPer
sant The reptionshiP of partcle sjze and the PH vale
of Ale _nanosuspenspn heween the dsPersants of
PBS CATB and Gum arahic is showed in the Fig )
From the Figz it can he sen hat e partcle sjze s
the sna]lest atPHg with SDBS diPersant and which is
apoutzgpmm So when PH value is abouta the ahsa
Jute value of zeta_potential is the bhi€estwith PBS d i
persan’t and the Particle size is the sma]les,t the solw
tion is themost staple
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Fig. 1  The relationship of Zeta-potential and pH value of

Al, O;-nanosuspension between the three dispersants
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Fig. 2

Al, O, -nanosuspensionbetween the three dispersants

The relationship of particle size and pH value of
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TQ028

Fram the @iperinentatiQ} the average partcle
size of A; ()3 _nanopartcles n suspension with PBS
disPersant s aboutz()orm whith 1S near]y5 tines of
the average particle size of A;(%_nanoparticle_s Be
cause we used wo. sepsmethod 10 Prepare Azl q _hanQ
suspensiog tey reun ited at he course of dispersior}
moreover the disPersant has certamn surface finish effect
on the A; Q _nanopartc 1e’s
A; Q _nanoparticles jncreases Jiven [Fu etc measured
the partcle size of qu‘(,)j _nanosuspension§ the party
cle siz B apoutggpm under the hest conditpn of dis

persion These results are consjistent with our Work

sO he Partcle size of

3 (Conclusjon

(1) The apsoJute value of zetapotentia]l s he
b Bg€estwhen PH vale s aboutg and the sopton ;s
the most stahle

(2) The apsoJute value of zetapotentia]l s he
b Bgestat PHR with SDBS disPersant and he Particle
size is the sma]]e§t the solution § themost sable
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