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Fig. 1 Experimental procedure.
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Fig, 2 TEM photographs of ferric hydroxide,
(a) bright field image

(b) electron diffraction pattern

(¢) XRD pattern
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w I Calar Particle shape(TBM)|Crystal structure(XRD) |Particle size(TEM)
2.0 2.02 [ dull red hexagonal a-Fe20s - 0.06un

w0 |2.34 - . - - 0.06um

6.0 2.42 = *

7.0 2.62 h = =

a.0 5.35 = - = - 0.04uw

9.0 €.96 | reddish broun|  shapelessness anorph. 1ike a-Fe0y -

0.5 | 9.7 - sphere - 0.02 - 0.05¢@
10.75 {1112 | dull red ellipsoidal a~-Fealy L 0.2 um, /w2 8:1
1.0 1.5t - L: 0.3un, L/wea.7:1
11.25 | 11.88 - rectargular b L: 0.5us, L/vm3.4:1
1.5 | 1210 red - - i C.4Sus. /w2501
11.75 | 12.08 " - L: 04w, L2601
1.0 |1z.09 spheresrectan, «acl.| @=Fez0s+ a~FeQOH

12,28 { 12.3t [reddish yelloufacl. srectan, <sphare] @ -FoOOHs a~Fe20s

120 | 12.42 vellow . aclcular a-FeCOH Lt 0.56uw, L/wm1s:l

Table. 1 Properties of products formed with pH of
reactants.

(a)

Fig. 3 TEM photographs of samples formed with pH
of reactants.

(a) pH 4.90 (b) pH 9.0 (c) pH 10.75
(d) pH 11.0 (e) pH 11.25 (f) pH 11.50
(g) pH 12.0 (h) pH 12.25 (1) pH 12.50
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Fig. 4 Potential-pH equilibrium diagram for the sys-
tem iron-water, at 25 C (considering as solid sub-
stance only Fe, Fe (OH)., Fe (OH)3, and Fe,O3)
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Citrie Products
/.;.‘(‘;)-;x L] Color  {Particle shape(TBM) [Crystal structure(XRD} {Particie size(TEN)
0 1.7 red aphere a-Fez0a 0.2-0.3u8
1x10% | 11.72 § dull red rectangular,sphere - 1:0.3un, W2
e | 1.7 - ellipeoidal - 1:0.3um, L/wes:y
™o | 11,78 - ° e L:0. 24 un. Lrwmg: |
es | 1,75 - - - 1:0.2m, Lwad, 31
axio-s | 11,88 - - - 1:0.17 20w, L1
1x107¢ | 11.50 - ellipsoidal, sphere - 1:0.17 0, L2 1
1.5X10~4| 10.21 jreddish brovn shape lessness anorp. Like a-Fe20y -
20 | 9.%0 - - - -

Table. 2 Properties of products formed with citric
acid concentration.

_ 0.66um
(g)

0.66um

Fig. 5 TEM photographs of samples formed with cit-
ric acid concentration.

(a) 0 (b) 1 X107 mol (c) 3x10° mol
(d) 5% 107" mol (e) 7x 107> mol (f) 9% 10 ° mol
(g) 1x10 * mol (h) 1.5% 10~ mol
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cHdege AAr AAdl= T} 2L wliel
vebd Axe Algdch Aol 2 weE Fda F
=7 280 Z715 1 X 107° mol & of AlzH ¢gla
Aol Aat A e Al EE AT, 1x107°
mol 4 vl Tolike] 1~?r g9l A A =AA 24
o 5 }i A 1N E 4 gle AR 22 £+ 9l
+ 7oz s ol “33514 dalel e 25
T E oA o],

4. T g 2ro| At

Ao]d 48] F5-5 0.4 mol, HHE Slo] oir|x
% pH 11.0, 48] 525 5x
Alzkez nAA7) AL 9 ke 2ol w}% *& *é =2 A
A =l |l Hello] wEE zAsle 2
3ol gofste] vteliict, Alzd AL 4—"5 Kla —8—
ol ubel oAk A, 27] Gol chakstA vehta gle
o}, 538 13 25 80 T4 Alzd AA-E-E amorph-
ous-like gt a-Fe,0y A%5-S viebligict. Fig, 72 o) 5
452l XRD 4 Azts A 49 13 25 80 Ceoll4
A z%E 289 49$E= q-Fe, 04 AA ] A 7% (rela-
tive intensity (I /1,)) 7} Z3}A1(1 /I, =100, 50) v}
Ehvbe 3" 7H(20) 33~35° Hitol B2 9 2E ey
i, wat 887 62~64° PTelE o|gh FAlgk Ha
£ el eom, 100 C ol el 4] A% AlagEE 2
Aol £ a-Fe. 0,2 AAHGYES & 4 AUrt. 80
TollA Azd PAdEe] 47l 38 X-ray 81 S4F
bl & 72 Fig. 8ol vlebd W A]opat (bright field)
2l okAlobat(dark field) #F #| & AloF 3]H mofogn
HE Az 4 gloth. 5 Fig. 89 (a)+ (o) 9l Alokd
oflA sl = 2 b o g BE oAl A g Aok 314
ooz ofesle] HAR g o] RolH Uwdl, olF
< 77 o-Fe. Oy A<l (220) (300) (018) (202)

—n

Products

temp.

(=} I Colar Particle shape(TEM)[Crystal structure(XRD) |Particle size(TDO)
0 10,92 |reddleh brown shape lessness anarph, tke ¢ —Fezls
100 | 144 red rectangular a-Fexls L:0.48um, L/va2 §: 1
140 11,42 | duli red acicular - L:0. 72w, Lrvwdi |
10 | n.85 - ellipeoidal - L:0.4 uuw, LA, 7:1
180 178 - - d 1:0.28 uw LG, 751
20 |62 - - L1:0.21 uw, L/wa3:1
260 | 11.80 - ellipsoidal 1ike - 1:0.21 e, L/we2, 1:1
200 1. - rectangular |ike - L:0.3 ua L/vml 62

Table. 3 Properties of products formed with reaction
temperature.
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The Formation of Hematite as Precursor for Magnetic Recording

Media from Amorphous Ferric Hydroxide
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Needle-like o-Fe,Os particles as precursor for magnetic recording media were prepared directly from amorphous
ferric hydroxide in the aqueous solution by hydrothermal reaction.

Ellipsoidal or rectangular o-Fe,O; particles were formed in the range of pH 10.75~1L.75. The length and
acicularity of a-Fe, Qs particles were decreased gradually with increasing of citric acid concentration. The forma-
tion of needle-like ¢-Fe,Os particles was inhibited above citric acid concentration of 1.5X 107* mol. We can
synthesize o-Fe, Qs particles with the most superior acicularity at 140 C and can not expect a good needle -like
particles above 220 C.



