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The Effects of the Surfactant Type on the Nanofluids Stability

Chi Hoon Kang, Sung Wook Hong, Yong Tae Kang, Junemo Koo'r

Department of Mechanical Engineering, Kyung Hee University, Yong In, Gyeong-gi 449-701, Korea

ABSTRACT: The effects of the surfactant type, ie., CTAB(cationic), SDS(anionic), and
GA(polymeric), on the stability of 0.1 vol.% Al:Os nanofluids were investigated. The changes

in size and zeta potential of nanoparticles in nanofluids with pH, surfactant concentration, and

time were experimentally observed. The nanofluids adding CTAB, which ionizes of the same

charge with the bare particle surface, was found to have the best stability regardless of the

surfactant concentration, whereas those with SDS became unstable under low surfactant

concentration conditions, i.e. lower than the critical micellel concentration(CMC), before the

charge reversal occurred. With higher SDS concentration over CMC, they became stable.

Gum Arabic, which had been used often to stabilize the nanofluids, was also tested. In result,

it was found that the type and concentration of surfactants to add should be selected

considering pH and the sign of the bare particle surface charge.

Key words: Surfactant(Z]™ 24 4l), Hydrophilic(¥<4), Hydrophobic(Z!{+4])
Critical Micelle Concentration($] Alvlo] A5 %), Zeta-potential(H EF 2 9])
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Table 1 surfactant & GA concentration

SDS CTAB GA
CMC 0.0082M CMC 0.0009M CMC -
1/10 CMC 1/10 CMC 25% AlO:
SDS1 / . CTABI / . GA25 o
concentration concentration weight
M M % AlO:
SDS?2 CMe CTAB2 CMC GAS0 20% ALO;
concentration concentration weight
10 ti CMC 10 ti CMC 100% AlO
SDS3 HRes CTAB3 HRES GA100 0 A
concentration concentration weight
Hof AlEF A9 542 SDS7F (), CTABeO] AZld pe &MY A, Us A

(H)=, A= g7

22 <A ool =Z (Critical Micelle
Concentration)

AU GA = dAdst 25 2 FLoi A=
H3slo] mlo]Al(Micelle)S A3, o] =&
Al u}o] A % % (Critical Micelle Concentration)©]
sled? 2 dAFelM H7HE SDSeH CTAB
CMCZE Table 1] =A]3t . GA= #H7bsh
stadFulEy Aol 2B/wit%, 50wt%, 100wt% =
b A7 et AWMEAA H7F S vastg

N

;uaﬁmﬁm

N
4

3 5% u

2 ATe YT EALO) Y=Y AH2 T
15nm)E AF-&3Fe] DI water(pH=7)°l AH &4 A
oF 3HA H7bste] FAMAIA pHEE A A3
pH #A#A %  Ultrasonic(ULH-700S, JEIO
TECH) S & 20kHz= $HAIZHE<F E4keh 5 54
39t =Ao= Otsuka electronics(Japan)Al2)
ELS-Z& AH83+4

AN A, Hit o218 (Avg. Residual)9] =t
ol wg} Marquadt® ¥ NNLSH o2 ez o
2 AsA st o™ Ae dgke dAAT]
vl g Debye ZAo|7} 4AR=A7]e] H|sto] Zrhar
7} 3ke] Smoluchowskiz] #4908 o] &-351¢] ).

(=uUle (ka>1) (1)

(Electrophoresis), ¢ &l
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Fig. 1 The variation of nanoparticle size
with pH right after the preparation

Fig. 2 The wvariation of zeta-potential with
pH right after the preparation

P27 = pHSAN M 7HE 2He ghs ZEAl
I pHoolA HolAFLE QAxpe] AV|7F AAE
S ¢ F 9y o], THHUAEPIso Electric
Point)oll Al ®Holxm <lzlzre] mbata o] =7}3)
of dxpe] A7 Zopvk= £ Ag-Adet
= 0E AeR g Ul o] Fke Aol 9
Sl

VAl

F1g 2+ pHoll W& Alet A9l AR ol
2= AWAEAAA] CTABY o] AHEAA <
SDS H7tel w& dArchdol e 3k
T} = oole AMBAHAE AL Q)
o]l (+), gol& AWUSHYAE AHE
(2 247 gide] €5 & F At o= AW
Fig. 3 Time effect of zeta—potential at pH5

Fig. 3 Time effect of zeta—potential at pH5

Fig. 4 Time effect of particle diameter
distribution at pHb5
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