€ AFE=5> Journal of Korean Magnetics Society, Volume 4, Number 2, June 1994

& ROIHIEIO|EE FIMASH K AEREMETRES| BUE X 4

& B - RER - WREE - HPR - &8
Flauwas: i Mk 22

A A AT

Al&% 134, 120-749

113

(19941 4% 1490 94, 19943 69 169 HF5AH L U3)

2 dFol A £A%l ol doin zuld mladlelelE Flol eallate]l &2 sbetgatAlslm, 1 S
SDBS2 A 22|25 S F4A74 4444 54% Azstodch olw) vlavletel =] o=, A BgAle) Ao}
9l pHW 8}So] BAEA o] o] A& oS 2Aslglend, 4717]% patternel] €7 HA5S 3 2AANE =
Asteich, ARk SAle] 2Age Fe' /Fe’ o] vlo) BAIglo] YA rt ekl E 27 goll sl Al ealQlak Aot
22,66 x 10~ mol, SDBS & 7F2F 10 gatoll 4] 90 %0l 4 A sl glch, malghekoe] 0.05g /ccoll A 0.4 g /cc2 &
Shatol] abe} AR GA el AEhe Fe' /Fe®t = 0,590 79 1.98 emu /goll 4] 9.63 emu /go.z, Fe'' /Fe’
— 1.0% @ojli= 2.7 emu /goll A 14.63 emu /go.2 Z71stalct. ol 24549 i Fe'™ /Fe’’ = 0.5800
4] 1.3 cpoll ] 4.4 cpE Z7babgeh, IN-HCL %l IN-NaOH & A}-8-3ted 4444433419 pHH Slell wbE F-AEA

4+ ZAgE A7 pH 3.0 ~ 11.08] @d ey kg3t #4H5
1

A4g deoich A4FA S BAEHL HATol 2l

A 747171 % pattern B¢ E3 AW ES] o] ol EAGeF 2L 5 e,

I. M =

AA5A (118 4 nmellA 44 nme] z717F 2L 7}
A v AE 2 daba g AHEAAz 26
sl ugt T A fol ol mE 2 FARA]F] AR} 2o
= (colloid) & alc},

o] 5 FrAle] wrye xuiio g whix} ] 2w
2 A3 abo) wis) #A 24l (kerosene) olvt &4k} 72
W FA Gol Fol| HakAF Al St glrh olol] 2 A
Aol ARt dEle| EE o] &3t AR f-H 2
A z[2]7ol Fatod o]u] wkF gl v} ik, Spx]ul 2K
A g9 oG Hoddirhe B £ o, o]
5 A v A ol o] 9ol s E3f e T4 Gule
ARgo] g ate) AR RAlY] 7S dAES ol AW
Ake] A 4397} dtel| shatF g wte} dxbe] o
2= 9 FA B97) &shA 5ol 48 Foll kA sHA
alr) ofEich, olo) THIRIM=[3]52 ol % 443t

=)
A
B paFslo] FHERES YA A RAE

>

=2
Aol S w2 Qe mabslglor], £
AgAle BARPIAE 2AEHE

1. A2k

2 Aol zey mlaviele] B 4R Al
FeCly -nH:0, FeCl;-6H.0 % ZF3}A24 NaOHE
ALgslglon, AR Rl Azl Al A A 24
Alokge]  eall4k(oleic acid, CiyHxCOOH) =
SDBS(sodium dodecyl benzene sulfonate, Cj2H o Cs
H,SO;Na) 5 AH8-3t9ct.

>
vl
ik}
i
bl
>
it
o
It

Heating Mentle-% A1-83}¢ic}. oluf £ollo] wal-e 3
A4S 24 4 dE 2] AR ayg A4
sict.

Fig. 1= AgdF45 vie}

29
ot
dju
et
T
rhe
2
e
2
R



— 174 —

| NaOH Solution I
1 «~ Fe® + Fe™, 80T

I PRECIPITATION ]
1 « oleic acid + NaOH

| CHEMICAL Ansonpnoﬂ 80T, 30min
i « 3N-HCKpH5~5.5)

[ AGGLOMERATION J

i
|7WASHING & FILTRATION | Distilled water & Methanol

[ « SDBS Solution

IT’HYSICAL ADSORPTION l 80T, 30min

)

WATER-BASED
MAGNETIC FLUID

Fig. 1. Experimental procedure
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Fig. 2. Dispersion of magnetic fluids as a function of
oleic acid addition. (solid content = 0.2 g /cc, SDBS
=10 g, Fe;0, =27 g)
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Fig. 3. Dispersion of magnetic fluids as a function of
SDBS addition. (solid content = 0.2 g /cc, oleic acid
=354 x 10 ‘mol, Fe;04 =27 g)
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Fig. 4. Saturated magnetization of magnetic fluids as

a function of solid content. (oleic acid = 3.54 X 10
mol, SDBS = 10 g, Fe;0, =27 g)
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Fig. 5. Viscosity of magnetic fluids as a function of

solid content, (F‘e2+ /F‘eSJr = (.5, oleic acid = 3.54 X

10 * mol, SDBS = 10 g, FesO4 = 27 g, room Temp.)
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Fig. 6. Dispersion of magnetic fluids as a function of
pH. (Fe*" /Fe*" = 0.5, solid content = 0.1 g /cc, oleic

acid = 3.54 X 10 mol, SDBS = 10g, Fe30, =27g)
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Fig. 7. Electron microscope of the magnetic fluids.

(A) Fe?* /Fe*T =05 (B) Fe*" /Fe* = 1.0
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Table. 1. The rotational time of magnetic moment
according to particle size using magnetite, (9]

particle diameter(d, nm) 8 10 12.5
rotational time (7, sec) 10 10 1
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Fig. 8. Magnetic memory patterns on VCR tape using

magnetic fluids. (A) Fe?' /Fe® = 0.5,
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Preparation and properties of water-based magnetic fluid with

synthesized magnetite
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The water-based magnetic fluids were prepared with the synthesized ultra-fine magnetite, oleic acid and SDBS

(sodium dodecyl benzene sulfonate) as surfactants.

The dispersion of water-based magnetic fluids was about 90 % when the added amounts of oleic acid and SDBS
for magnetite(27 g) were more than 2.66 X 10 “* mol and 10 g respectively. As the solid content increased from 0.
05 g/cc to 0.4 g/cc, saturation magnetization of magnetic fluids at 5 kOe increased from 1.98 emu /g to 9.63
emu/g at Fe’' /Fe™ = 0.5 and from 2.7 emu /g to 14.63 emu /g at Fe*" /Fe® = 1.0, and the its viscosity
increased from 1.3 cp to 4.4 cp at Fe”" /Fe®" = 0.5. pH region of oleic acid and SDBS stabilized water-based mag-
netic fluids was stable was in the range of pH 3.0 to pH 11.0.

Stability of Water-based magnetic fluids can be obtained by observation of magnetic memory patterns on the

VCR tape.



