<« F=5> Journal of Korean Magnetics Society, Volume 3, Number 3, September 1993

slmHoll 2t

TARPSAIL] M=

U S4ol| et A7

27H, ZeiM 2 o
QAleh et 53 ekst
AEA] AT AEF 134, 120749
dyge

Al sl Pa

AT () A4 A4

g FHFA F35F 699, 544-020

(1993 79 6 Hh5, 1993 94 6% ZF4A 2 1)

ATl E G4 el a4 Zolg) slruletel EE FAstR o, o) A fAle) FAE R She FAA
A% Azabedch olwl Pavb el Eo] Q) xE ol dodecanoic acid o) &2] 33 & YA A FLAF
of etAsHAl LA et el BAE vlvlelelEe] Flad BAs AR FA Az ARGAA 4
5 pHel W3hEo] A4 fAle) $AEA, 4714 54 5 FrolsA eyl »lHe 9ge 24 stelet

I.M £

2143 5-# (magnetic fluid) 2t s ele] E (ferrite) o} 3
£ Aol Foli} §A1&ulel A Aol kA3t
B Erols flogd, BAbe] Aatort
Anejo} osiM s Rabdz Baboe] e
¢rovy olabal ol xpAle] A4S = 7

o] & Aol 2], 3
Az ol &g Ay dbdor zoly chadElel®
(magnetite, Fe,0,)7} AH&=3 9lon, 1 91732 of
150 A ©]3ke] 2715 7hA ot odA| el ok 3hA HAbd
4 olvha Kaiser 5-& 2513k v} Qi3]

2 Apold glx 2Ae] shesta E5Ee 24l
Aow AEoqE dete]Ee] Aol sHedt %4
23 100 A Welel zu] rhavete] B

o, o] & AR PR Ste F4 1}‘ -."Tﬂ]—g— Al

z3}gic}, o] wi ¥4 vl delelEe] QA el E x|
nbalel @14l dodecanocic acidg F#A17 5ol 4 ot
%!
7]

ol

1 A, 0 R ol ol =
o

20l B4 FA AGRA AlzA] A dAgAe A
7hef 5l pHe| # 3} Fof 24 FAle] FAEA, A7 4
A, As ) FroluA qtyel vlxE dFge =4H A
B3l

a7 12 AdleA s vehd SEselth ¥ AFlA
AR g 871 2E 20 8% 9% FetaaE AHEE
Aer, WHE F &ie] pHE glass Ao 2 pH
meter§ AH&dte] Z4stolet. 1) Bl Tae &
224717} A4 AAr1E Agstel 2AHekgln, S
o adbe gjAgee] 2do| 7hed Rl A

25 coﬂxi Fet* o] =71¥x+ 0.1 ME 3stx
FeZ* /Fe“-% w2 1/29 2/322 e Adg9
FeCl,-nH,0%} FeCl,-6H,0 $&8o) F3t4l2 pH
27 1) ofo] 29| A77} Lol NH,OHEZ d7bsted 4
AA7E w2-AA 20]d] mladlele| EE §HAdslglct, o]
wf edo]Al wliulelo]E HEtel S FH4 30 2 A
folze] 2z AfAE 2L HAgE 3242 (5c)F
ALg3led od gl B o apabE-S- 80 ¢ Az =AM 297



(ATEE) mtlol A% +AAGFA AZ Y S4ol BY AT —2AY- 47 w4 — 235 —

(e}

Fo* + Fo*
wixed solution

PRECIPITATE

Distilled
water

NH(OH

solutfon

WATER BASED
MAGNETIC FLUID

POYDER
CHRACTERIZATION

PR A

Fig. 1. Experimental procedure.
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Fig. 2. Potential -pH equilibrium diagram for the
system iron-water at 25 °C[5].
(a) considering as solid substance only Fe,
Fe(OH), and Fe(OH),.
(b) considering as solid substance only Fe,
Fe;0, and Fe,0;,

Zdlele] Ex= pH 8~13 Abole] odadefla] ot shA| &)
e 4 4 Aok 27 32 ukex 25 °C, 27] Fe?t 9]
F5E 0.1 M, Fe?* /Fe3t 2] vz} 1 /23 2 /39 ZAd]
4} 15N—NH,OH £de =z =A4AU3-E P Hzjo|r},
42| pHe NH,OH &le] A7}gke] 45mL, 55 m¢



— 236 —

S

a-nu
T T T

o
T

pH

b N S LI - R |
T T

%

ST ieT
10 20 30 40 50 60 70 B8O 90 100110120
Added amount of NH4OH (mi)

800
7001
600}
500 oo
400
300
200+
100+
or
100k
-200f
-300f
~400}
-500F
—600(
~700}-

ORP(mi)

~800; 5353640 50" 80" 70 B0 80 100 TI0 120
Added amount of NH4OH (mi)

Fig. 3. The titration curves of (Fe?*+Fe®*") mixed
solution by NH,OH with variation of Fe3*
/Fe?* ratio. (Initial Fe?* conc.=0.1 M/ ¢,

Temp. =25 °C)
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Fig. 4. X-ray diffraction patterns of the pre-
cipitates according to the added amount of
NH,OH. (Temp.=25 °C, Initial conc. of Fe
=01 M, Fe?* /Fe¥*=1/2, Reaction
time=10 min.)
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Fig. 5. X-ray diffraction patterns of the precipita-
tes according to the added amount of NH 4
OH. (Temp.=25 °C, Initial conc. of Fe?t
/Fe**=2 /3, Reaction time=10 min.)
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Fig. 6. TEM photographs of the precipitates accor-
ding to the added amuont of NH,OH.
=25 °C, Initial conc. of Fe?*=01 M, Fe.
2+ /Fedt=1 /2, Reaction time==10 min.)
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Fig. 7. TEM photographs of the precipitates accor-
ding to the added amuont of NH,OH,
(Temp.=25 °C, Initial conc. of Fe?t=0.1 M,
Fe?t /Fe**t=2 /3, Reaction time=10 min.)
(A)0.6N (B)0.75N (C)0.9N (D) 1.2N (E} 15N
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Fig. 8. Variations of the surface area of the preci-
pitates according to the added amount of NH,
OH.(Temp.=25 °C, Initial conc. of Fe!*=
0.1 M, Fe?t /Fe’t=1/2, Fe’" /Fe’t=2/3,
Reaction time=10 min.)
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Fig. 9. Variations of the magnetization of the preci-
pitates according to the added amount of NH,
OH.(Temp.=25 °C, Initial conc. of Fe*'=
0.1 M, Fe?" /Fe’™=1/2, Fe?" /Fe’t=2/3,
Reaction time=10 min.)
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Fig. 10. Variation of dispersion of magnetic fluids
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Fig. 11. Influence of pH on the stability of dode-
canoic acid stabilized water-base mag-
netic fluid. (Added amount of dodecanoic
acid=6.5 g, Initial solid content=0.1
g /cc, conc. of dispersion medium=0.5 N
NH,OH)
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Fig. 12. Variation of viscosity of magnetic fluids
according to the solid content, (Added
amount of dodecanoic acid=6.5 g, Initial
solid content=0.1 g /cc, conc. of disper-
sion medium=0.5 N NH,OH)
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The water-based magnetic fluids were prepared with the synthesized ultrafine magnetite, dodecanoic acid as sur-
factant.. Characteristics of synthesized ultrafine magnetite were investigated with X-ray Diffraction Pattern, Trans-
mission Electron Microscope, Vibrating Sample Magnetometer and BET analysis. Dispersion characteristics of
water-based magnetic fluids were investigated in relation to amounts of surfactant, pH and solid content.



