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ABSTRACT

The ocil-based magnetic (luids were prepared with synthesized wltrafine magnetite by allowing surfactactants
such as sodium oleate and aliquat 336 to adsorb on the surface of magnetite particles. The dispersion ratio
of oil-based magnetic fluids was higher than 90% when the amount of sodium oleate and aliquat 336 were
more than 2.63>107% mol and 6.56<107% mol for 20 g of magnetite, respectively. The dispersion ratio of
oil-based magnetic fluids with the amount of secondary surfactant addition was bigher than 90%, when oil-
based magnetic fluids were prepared with aliquat 336 of cationic type. However, oil-hased magnetic fluids
prepared with surfactants of anicnic and nonienic type showed lower dispersion than whose with cationic surfac-
tants.
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Fig. 1. Experimental procedure to fabricate the mag-
netic fluid.
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Table 1. Kinds of Surfactants Used in This Experiment
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Anionic - -
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H —
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. HC—
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Di .
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Fig. 2. Dispersion ratio of oil-based magnetic fluids as
a function of the amount of sodium oleate add-
tion (solid content=0.2 g/ce, aliquat 336=6.56
1077 mol, Fes0,=20 g)
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Fig. 3. Schematic illustration for the dispersion mecha-
nism of oil-based magnetic fluid.
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Fig. 4. Dispersion ratio of oil-based magnetic fluids as
a function of the amount of aliquat 336 addition
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Fig. 5. Saturated magnetization of oil-hased magnetic
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Fig. 6. Dispersion ratio of oil-based magnetic fluids as
a function of second surfactani.
{sohd conten=0.2 gfcc, Fe*"/Fe’* = 2/3, sodium
oleate= 2,63 107% mal, second surfactant =6.56
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low-1,3-Diaminopropane



Fig. 7. TEM photographs of oil-hased magnetic fluids

(solid content=90.2 g/cc, Fe?™/Fe*"=2/3, sodium oleate=2.63X107% mol, second surfactant=6.56x10"23

mol, Fe;0,=20 g, room temp.)
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(C) Aliquat 336; Tricaprylymethylammonium Chloride (catiomic)

(I Ls.80: Sorbitan Monodleate {(nonionic)

{E) N,N’.N'-Polydxyethylene(10)-N-Tallow-1,3-Diamnopropane(noniomc)

stabilization) EAdel 71ldl= Ao gxr], fAo FeZ
7hel) abe} gl ARk S5 WEr} SorEA e R
FHa =AY kst 4S5 AT Az 2}
43l Van der Waals & S%d + al& zo[ch

3.3, ®H2A @ o 2odofol] KE FARPAFH
=45y

Fig. 62 A2AIGGAA 5 42 4544
2abgL JeRd #e)v} o] o), sodium oleate #H7)EkS
263x 1072 mol, A2A WA H7leF 666 X107 mol=
A Ebg 17, B4ke] = mineral ol AMHESFECE 27 o
A o 4 §1%°] cationic typed! aliquat 3368 24
g s Al A9 A Seat Bakgs vhel
W9l o=, anionic typed] monomethyl phosphate & A}
4 AL 1% e Bk vehddr) o4
F-4v) Z mineral oilZ EATE Alefel A A 2A H 24D Al
258 st L Abo)g F4EE bl olfe
Zv 252 AREAA) A= Ak st <342 mi-

neral cilAko]®] &G (4-a]x) =olel Flalals Ao
Az ey 9% Bads CHEe AR
AL Mz eqes B4 E de)e] FEE S
R1717] H& ArlsheE A2AREAA Y BaaAs
kel EAkel sfele] Bl E RS EE gart
gt

Fig. 72 A7) Z27elA AM2AEEAAA £Fe a2
FrbAA-FA S ke & el TEM Abalejo),
Hefa] B uvlgl 7o) anionic Ali#AdA 4l monome-
thyl posphates @7}%1 #5-= oo ele] & §]a}Eo]
A5tA 8-2E 9l 2, cationic AR A2 aliquat 336-%
A7l A g BaddE depiae gl

Fig 8& Apslolla]e] Fito] £7e 2 FA4A4
S e Eira-S vtepdl #leojc)h o] d, sodium oleate
A7 R 2632107 mol, aliquat 336 A1k 6.56 X 1073
mol2 AT HT 2HAAH & 5 315¢] mineral oil#}
kerosene-g 4R AR ASe S5 BAHES

ehpglon, Ae SAAAE Bate]l ol felA

asiehs]A)



At el 2 E o] 43

Dispersion (%)

A 8 c D E F
Dispersion medium
Fig. 8. Dispersion ratio of oil-based magnetic fluids as
a function of dispersion medium.
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