Jowmnal of the Korcan Ceramic Society
Vol 23, No.s, 1985
Printed in Republic of Korea

AMEI7L #E0| RS RFHE X BsmiFiEo
AiXl= SE G5 1H)

LA - HE - ULEE
e TRARER anhob e O gt
(1985 9 H 268 {£%)

Effect of Silica Coating on Particle Shape and Magnetie
Properties of Iron Powder(])

Jac-Hee Oh, Chong—Sik Kim and Beyong-Hwan Ryu
Dept. of Ceramic Eng., College of Eng.. Inha Univ,
(Received 26 Sept., 1985)

ABSTRACT

The properlies of magnetic recording materials largely depend on their shape magnetic anisolropy. The control
of their shape and size distribution is very important for Improving magnetic propertics.

The silica—coated goethite(Si0s/a-FeODH=1.5wt%) having acicnlar shape was prepared. The sillica~coated
zoethite was heal-treated at 400°C~1, p00°C, 1hr, and then reduced at 500°C, 2hr.

When the silica—coated goethite was heat-treated at 800°C, its acicular shape was mainiained and its magnetic
properties were improved (Tle : 1, 325 Oe, oy : 138.8 emu/g, Rs: 0.56). MHowever, the acicular shape of the
paricles was broken Jor non—coated hematite obtained by dehydralion at 800°C. They were sintered and showed

poor magnelic properics.

) ot WA Sk L}uu?ﬂ dAeh,  olekE i
1. %% & MR A AT Sate] B WEER Pk, EBTEd R
FimaiieH B RS EEE AEs BERozs e A T, 1 1 BT BRRE 2 Mk {i
54 PIUER (intrinsic factorM PHNTER (exlrinsie 9 3EE Hlehe friel THZ gom FiEh D
factor) 2.2 vbe = oleh, MVEIEL gREEA, fafeg (REMDE goethite firTo) ﬁcﬁow Bt A7 = P 5
b, EREEReil, FiEH, WSt ol = AAYERE- fr E-E 5 glesn,

Fo mekd =], IO, RIS =201 R M & & Gl AlE Aot Bagol MRAZERMISF A
S Eoldh, IMUTEES MR =4 He o TR B B oA e 9% wWar] 55
=2 e B2 HEEAHELE 95 fe A s HE W RES] RS v AR Y, Aev mE

HWEE & et of SenD, geethite 8 JioK =l TR ARG
ARG AT ) IRA R RTEES ¢ 7 B0 hematite B BRIEA 5 A iR
& welE WF fiol flel EASA A9 e g S ) HESL .
WAL BT MY RS BEAAE GT R
L= N
0 QU EE A e pgEany ¢ TR
ol S WA AN S A: FERU 2L 21 ek Wi



LRGN - AT - A

$H gocchite & AN FeSOy - 7HL0 gF NaOH
o L (R=2NaDH/FeS0, - THXN S B=2, EEHE
L 50°C, FLENEE S ERIe s BEEShe] Wik-S S5
o}, Goethite ] A7k @ fhEt Fig 1 4 Fig, 2
2 Fow, FREEE FeSO - THO(H A<EIRE LR, w3

L5t NeOH(HAE L, RELIDE AEmsle
FeS0, - TH,0 & ‘”iijﬂ 943 %9 F& {ﬁ}jzl;a}v-l
2| NaOH Aigeg 71oiel WBAZTL. RS

MESTE TAd 7] E 5i/min 2 Zo]Ho] @:ﬂijﬂ
WA FiEe] B =k pll, ff;-;r; %% gzl ol
Goethite 7} g7 ¥ 4prd oS T duge mmsh

S:!,J E.n ](NMO 2510, Chamelrm{ £ 1ind
e A et Fiel owfert B EE BiEHS A

Seg 00 Ao ;\1 =g el pH E 12.30) Gk
TR JRINEE goethitee] ddte] Asishe] AR
FHHEEe] 1-1dwio FIESL 15}-— W AZY, R
goethite of E-f-2] 5 #Enst 3 elhite 2] L pERIEE
3} BaeA g g S .lr Ljf?‘ﬁi'?iﬂr. A7 B
35 goeihite & ¥ 1z 9 “E— 7o) E ERE 95
o #%AA Feke) MaOH = ks 5 juiksle 80°C
s i W R e B ) B S Py e

Hematite & A x8t7] 918t goethite 3 ADDCr
1L,000°C W $ =] A 100°CinlA og 1 A 75 g5 28
o, H347)e12] hematite® 500°C 1A 2 Az
ok I AA Baad Aol

22 @ sz

Goethite Zxlo] §35d A=AE
|

Goethire |
(o~ FeOQH) |

o a1
———— Mu2D-25i0z

LEE BT (ASTM

Drying )
i
Silrca~coated \

I Goethire |
—
Hemohte |
| loi- FeeOs )
{ Feduction }.

J 'rm
e

powder

Fig. 1. Procedure lor samgple preparalion,

Fig. 2. Schematie diagram of reaction apparalus.
1. stirrer 4, pH electrode
2. water-cooled 5. glass tube for aeration
condenser 6. reaclion vessel
3. thermometer 7. mantle
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Fig. 2. Transmission electron micrograph of pure goethite(a} and silico-coated goethite(5) formed by
nxidation of Lhe precipitate at 50°C with R=2. (B=2NaO/FaS0, - 7H:)
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Fig. 4. X-ray diffraction patterns for vure goethite
{a) and silica-coated goethita(h).
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Fig. 5. Chemiral analysis of silica on goethile.
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Fig. 6. Variation of magnetic properlies for iron
Prop
vowder coaled with varicus amount of silica.
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Fig. 7. EDS spectrum {or goethite and silica.
(a) pure goethile
(1) silica—coated goethite
(¢} silica after acid treatment
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(a) ) o ()
Fig. & Transmission electron micrograph of pure hemalite formed by dehydration of gocthite al various lempelatures.
(a) 600°C, {b) 700°C, (&) 800°C

{a) - )] {c)
Fig. 9. Transmission eloctron micrograph of ailica-coaled hematite formed by dehydralion of geethite al varicus
lemperalures. (2) 700°C, (b) 800°C, (¢ D00°C
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