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ABSTRACT

Stable aqueous dispersion of magnetite colloid was obtained by allowing a fatty acid, such as ncnanocic acid,
decanoic acd and undecancic acid, dissociated with NH,OH solution to adsorb on the monomolecular adsorption
of oleate. To obtain a stable dispersion, added amounts of sedium oleate and nonancic acid for magnetite
20g were more than 2.631072mol and 0.04 mol respectively. In this colloid, good dispersions of magnetite
which is sterically stabilized in aqueous system were achieved about pH 7.7. Water-based magnetic fluids using
in this study were able to redisperse to water-based magnetic flmds by adding NH,OH solution to dried water-
based magnetic fluid powders. Changing a magnetic fluid carrier such as kerosene was also attemped by adding
kerosene to dried water-based magnetic fluid powders. In this study, we can obtain a keroseme-based magnetic
fluids using drying process.

L & WD % MRl AR R 4%A7 BT 28
o] ={colloid)g 23l
gEEmETE Fameld Sdnme] =2707) A g R AGERAENTE S S AR R

tEdRe] R TE HERhEEel T REENEE WEsH ol JsFEEE 2 ABS(Alkyl Benzene Sulphonate)®} &

~723-



REEERE A L2 D Bl BEES 9447 A=
ot gleld. o] M7 BUEA] AR HIEER
FE 42 ERel ntEsh AR TR #iTe opE
IR & m ] bR FrRfgel of=d5o) gleh £3 Az
{kerosene)=} A& AFHEAME FS5HE oA E of
A = kg S FHEEIEE HinskAu BES-2
whnell e BiES W T kS AAN FiEs
el TR A7 ik 50 29 Mg sA
2o 2 89 vhadsle| B B FEEl 4Ry
olkE ATEES) JEIFEEC R SN ERES BiEAA fE
¥ AGEREAEEE MR N T @ olE
Btk Thfgel wgEstH ARl 2 EHuE
S EEe) WHERCY. 5a R &5 59 EHE
Hie AR HEReEx AHESlEE g P og
o] Fhfr ¥ ST ] HEotEne EHED B
LE% Tf8e] WhkE ) Ro) . oo & EEddE
o @ AlEhel HRT AT IS B 2 SR A
olu) gk w} Aok

v} e Qlfge] 29 71l [sEhEse HElA [ERe
A stz g, C o]} 21 #hgel] micelled FEEs)7]
A ool wet BES) JelFEE SREr SRS Hdr)
748 g4, 3124k nonanoic acid(CoHi0p) 8} 22
AF fEiiEe A4 EE2 BEeY sedeEdas
BT BB, BRETAMNE micelled] o] &
53pA edr)

et N s R i vt I L R B I -2 e
rlavele] B FEmil S glmfel-=S {bEESA Y2,
el ek E TR 2 SEFIEHERC~ 2R
A EEEES BEAF RS Widsie
o, ERE 23 BE EOEE 2 A=A e T
T o] SEdE BifuEs FEsladch

2. WEHE

2.1, H&

A RN = R vlovlebe) = Akl HEER
FeCiz-nH:0, FeCly-6H,0 o ofm®iz A NHOHZ (£
st e, KERHERES] SR HmEdEl= A
ik o] sodium oleate(C;Hy:COONa), nonancic acid
{CeH1a0s), decanocic acid{CHa(0:) R undecanoic acid

{CuH00E (HES L.

2.2, WHEN 3 WHT&
A Ehgel WA $712= 21 k) 45 ZeklaE

-724~

Fe 2% Fa ™ MIXED
SOLUTION

= NH, OH, 25T

PRECIPITATION

- sodium oleate

CHEMICAL ADSQRFTION |-

f=————— IN-HCI(pHE 0~5 5)

AGGLOMERATION

WASHING & distilled water
FILTRATION & methanol

- ————— [atty acid + NH, OH
PHYSICAL ADSORPTION |-~ 83%, 30min

WATER-BASED
MAGNETIC FLUID

DRYING e BOT, ahr

AGGREGATED POWDERS I
distilled waler |
+ NHOH w}

- BOT, 30min

kerosene

KEROSENE-BASED
MAGNETIC FLUID

WATER-BASEN
MAGHNETIC FLUID

Fig. 1. Experimental procedure.
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Fig. 2. Effect of the added amount of nonanoic acid
on the dispersion of magnetic fluids {solid cont.
=0.1g/cc, sodium aleate=2.63X107* mol, pH
=7.7, Fe;0,=20¢g).
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Fig. 3. Effect of the added amount of sodium oleate
an the dispersion of magnetic fluds (solid
cont.={0.1 g/cc, nonmanoic acid=(.04 mol, pH=
7.7, Fe,0,=20 g).
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Fig. 4. Variation of the viscosity and magnetizalion of
magnetic fluids according to the solid contents
(sodirm oleate=2.63X10"% mol, nonanoic acid
={0.04 mol, pH=7.7, Fe.0,=20g).
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Fig. 6. TEM vphotographs of water-based magnetic
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content=0.1 g/cc, sodium oleate=2.63>10"*
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Table 1. The Rotational Time of Magnetic Moment
According to Particle Size Using Magnetite®

Fparticle diameter (d, nm) 8 10 | 125
l rotational time (T, sec) W 1 1
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Fig. 7. Schematic representation of the re-dispersion
process of magnetic fluids.
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Fig. 8. Dispersion of water-based magnetic fluids ab-
tained by re-dispersion after drying (solid con-
tent=0.1 gfce, sodium oleate=2.63%107% mol,
nonanoic acid=0.04 mol, pH=77, Fes(4=20g,
drying temp =80TC).
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Fig. 9. Dispersion of kerosene and water-based mag-
netic flds abtained by re-dispersion after dry-
ing (solid conlent= 0.1 g/cc, sodium oleate=2.63
107 mol, fatty acid=0.04 mol, Fe;0,=20g).
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(B) nonanoic acd (kerosene-hased)
(D) decanoic acid (kerosene-based)
(F} undecanoic acd (kerosene-based)
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