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ABSTRACT

Hematite particles were obtained by hydrothermal reaction of ferric hydroxide in the presence of small
amount of citric acid which is acled as crystal growth controller. The effects of hydrothermal reaction condition
son the morphology and crystal structure of powder were investigated using X-ray, TEM and FT-IR. Ellipsoidal
or rectangular hematite particles were formed in the range of pH 10.75~11.75 as imtial basiwcity of reactants
and 3X107°~9>10 " mol as citric acid content. Crystallization of hematite was inhibited in the range of pH 8.
0~10.5 and above citric acid content of 1.5X107* mol, Hematite particle length and aspect ratio were decreased
gradually with increasing of citric acid content. Hematite particles formed at 1407 exhibited particle properties
with the length of 0.7 um and aspect ratio of 8, Hematite particles having a good acicular-type were not oblained
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Hematite 17}t vlAl= Gdebgaa1e] 4%

Table 1. Properties of Products Formed with Initial pH of Reactants

Initial Products
pH pH Color Particle shape (TEM) J Crystal structure (XRD) Particle size {TEM)
30 202 dull red hexagonal a-FeyO; —0.06 pm
4.90 234 % % 3 —0.06 pm
6.0 242 % “ % *
7.0 2.62 % * k2 4
8.0 535 % 4 % —0.04 um
a.0 6,96 reddish brown shapelessness amorph. like a-FesOa -
10.50 9.70 o sphere > 0.02~0.05 pm
10.75 1112 dull red ellipsoidal a-Fes(Oy L: 0.2pym, L/W=28:1
11.0 1151 % k4 % L: 03 um, L/W=47:1
11.25 11.88 fz rectangular 2 L: 0.5 pm, L/W=3.4:1
11.50 12.10 red - 4 L: 045 pm, L/W=25:1
11.75 12.05 E3 “ 4 L: 04 pm, L/W=25:1
120 12.09 & sphere +rectan. + aci. o-FepOs+ a-FeQOH
1225 12.31 reddish veliow aci.+rectan. +sphere n-FeQOH+a-FesOs
12.50 12,42 yellow acicular «-FeOOH L: 066 um, L/W=19:1
Fe(OH), | reddish brown shapelessness amorphous hike
FaAA EA 8w 10.75~11.0 4 Azx AEE g2 A42 5o on
AAE 492 pHe 1112~11518 7] pHe o=
3. Zo W oE Ut F7 ok AAEY A W AATEE o

3.1 gE2E9 7| pH 5

AR ol #Ee] FAAH5 %107 molgk/Fe(g))
=+ #HAY F I E Hsle] 27pHA o} E wke
Ao = 308 FE LeuE =A 5T o) & autoclaved]

[+)
)2 60T (2} 74 psi), WHS-A7F 14

o

1
=

[d(=3

e L% 1
7tez godx)a)elglth

yhS-Eo] 7| pHel| wel 2= AQEe) =X
Table 1¢) viehfglen Eaaxignsy g 2
Fig. 2o 2z} vRelgjele) ol Ry Azle]a] g}
27|97 % WEle] wpE WAEL PR EHL
ekebd oh5a 2oh

pH3.0~800 4 A28 A7) H1L Gie GibS
#Hylaw, HEHHE S92 pHE 202~5352 27
uh22o) pHell tiwls) okzt Aslsl Ak Jehpy
v} 4R}H e 2% hexagonal &4lo] ARAFEL= -
Fe:0s43v}. pH 9.0~105¢04 A== A 8= Fe(OH),
AT FA HE ez Jehdon AMNE &
M2l pHE 696~970, UATEE Al wo Al
ATEe gel= gieh, pH

=
2
E
2

gl

o

£

_'rioi

o o dht oo

amorphous-like & o-Fe,O0, 82

A 314 A2 £(1994)

lipsoidal® 4} X4 rice grain 2 42| a-Fe,O0s o™ 27)
PH 271l mieh Aagel Aol 9 A4blsl 2}
e e viElgioh pH 11.25-~11.75¢14 253 4]
22 =i 9 Z3TES reclangular 8414 a-Fe,0,
sewl, 7] pH £7lel vle} 3)x42e]) gl A4v)E= da}
srashs ARk vEhdT A4 EY pHe &7 pH
Bl 2kzl SrlEgn) pH 12.0~12.25 <994 rec-
tangular, sphere, A2 977t FE5)1= 0-Fe0,,
o-FeOOH2] E3-doz A4l en =7) pHrl &7t
Frell vt Fdg ) odzl Eafu| 7} A F21= 90k pH
125004 Az=d Alme] Wake gt =ofow,
d7F Hel 2 AATzeE JAEe] o-FeQOHY U o
2lzre] uL+E =2 27 pHo-]] IL}-E‘.] 2843-5-2] slalEle] =l
AR 2w thekstA hehka gled, o) FE S
AelHeo| o] G7)%md wal FetdpH<2.43), FeOH*?
(243<pH<4.69), Fe(OH) (4.69<pH<12), Fe(OH)"
(pH>12) 53} 2g I7hEel s 2 F o) = of
kAl BTG Wt ol]e) ol]R} FrlEele woE
o) £go] heae) Wrlwe] weh TN wgo R
olzisA] Bele] AHUEL WAWE] Wi Fols

-119-



g

Fig. 2. TEM phatographs of samples formed with initial pH of reactants.
(a) pH 4.90 (b) pH 9.0 (&) pH 10.75 (d) pH 11.0 (e) pH 11.25 (f) pH 11.50 {g) pH 12.0 (h) pH 12.25 (i) pH 12.50
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Fig. 3. FT-IR spectra of synthesized samples with the
variation of initial pH.
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Particle shape (TEM)

Particle size (TEM)

Crystal structure (XRD)
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Fig. 4. XED patterns of samples formed with citric acid
content.
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Fig. 5. TEM photographs of samples formed with citric acid content (mol/Fe(g)).
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Table 3. Properties of Products Formed with Reaction Temperature

Reaction Products

lemp.
{C) pH Color Particle shape (TEM) | Crystal structure (XRD) Particle size (TEM)
80 10.82 | reddish brown amorph. like o-Fes04
100 11.44 red rectangular u-Fez(y L: 046 pm, L/W=26:1
140 11.42 dull red acicular & L: 072 ym, L/W=8:1
160 11.51 “ ellipsolidal > L: 04 pm, LIW=47:1
180 11.76 % = = L: 026 um, L/W=37:1
220 11.62 % = % L: 021 ym, LW=3:1
260 1160 > eilipsoidal like = L: 021 um, L/W=21:1
300 11.30 - rectangular like o L: 0.3 um, L/W=16:1
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Fig. 9. TEM photographs of samples formed at 80T,

(a) selected area diffraction pattern, (b) dark field image, (c) bright field image.
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Fig. 10. TEM photographs of samples formed with reaction temperature.
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