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NaOH SOLUTION J
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PRECIPITAION

l(———————- Fatty acid( Cg- Cig)
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CHEMICAL ADSORPTION —— 80°C, 30min

l 4———————— 3N-HC1(pH5-5.5)

—— DISTILLED WATER
& METHANOL
l{——————— SDBS SOLUTION

WASHING & FILTRATION

PHYSICAL ADSORPTION —— 80°C, lhr
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¥ATER-BASED MAGNETIC
FLUID

Fig. 1. Experimental Procedure
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Table 1. Saturated fatty acids used in this exper-

iment,

Carbon Compound Systematic name (Common name}
9 CH,(CH,),COOH Nonanoic acid(Pelargonic acid)
10 CH;(C ,)yCOOH  Decanoic acid(Capric acid)
n  CH,(CH,),COOH Undecancic acid (Hendecanoic
12 CH. (CH7)H COOH acid)
13 CH,(CH,),COOH Dodecancic acid(Lauric acid)
14 CH,(CH,),COOH Tridecanoic acid(Ficocerylic acid)
5 CH,(CH,),COOH Tetradecanoic acid(Myristic acid)
16 CH,(CH,),,COOH Pentadecanoic acid(Isocytic acid)
8 CH,(CH,),COOH Hexadecanoic acid(Palmitic acid)

Octadecanoic acid(Stearic acid)
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2. Effect of the lauric acid on the dispersion of
magnetic fluids. (Solid content=0.2 g /cc,
SDBS=10 g, pH 6.0)
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Fig. 4. Viscosity of the magnetic fluids as a func-
tion of the solid content. (Lauric acid=3.5x
107 mol, SDBS=10 g, pH 6.0)
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Fig. 5. Saturated magnetization of the magnetic

fluids as a function of the solid content,
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Fig. 7. TEM photographs of the water —based
magnetic fluids using saturated fatty acids.
(A) Nonanoic acid (C,) (B) Decanoic acid (C,;,)
(C) Undecanoic acid (C,;) (D) Lauric acid (Cy,)
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Fig. 8. TEM photographs of the water—based
magnetic fluids using saturated fatty acids,
(A} Tridecanoic acid (C;;)  (B) Myristic acid (C,,)
(C) Pentadecanoic acid (C,;) (D) Palmitic acid (C,;)

100 — e -
50

g

~
(=]

Dispersion(%)

3883838

)

C9 C10 C11 C12 C13 C14 C15 C16 C18
Carbon Number

1) SCUM FREE ZONE

2) A SMALL AMOUNT OF SCUM FORMED ZONE

3) A LOT OF SCUM FORMED ZONE
Fig. 9. Dispersion characteristics of the water-based

magnetic fluids using saturated fatty acids.
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The water-based magentic fluids were successfully prepared with the synthesized ultrafine magnetite using satu-

rated with fatty acids(C,~C,4) and SDBS as surfactants.

The dispersion index of water-based fluids was about 85 24 when the amounts of lauric acid and SDBS for the
27 g of magnetite were more than 2.66x107% mol and 5 g(7.17x1072mol) respectively. As the solid content
increased from 0.06 g /cc to 0.4 g/cc, saturated magnetization of magnetic fluids at 5 kOe increased from 2.07
emu /g to 9.31 emu /g and its viscosity increased from 1.20 ¢p to 3.95 cp. The stable pH region in which the mag-
netic fluids prepared with lauric acid and SDBS was range of 3.1 to 11.1.

It was found that the water-based magnetic fluids was well dispersed as the carbon length of fatty acid
increased, but the amount of scum of the magnetic fluids increased.



