HWAHAK KONGHAK Vol. 34, No. 3, June, 1996, pp. 288-292
(Joumal of the Korean Institute of Chemical Engineers)

ChEdl SIHEOIE X HEHH Z0l=

HIE - BYUE'

-=

9| &7t oixl=

= appsboietan shehpata
(19954 39 232 A4, 1995 119 4 =)

The Effect of Anions on the Morphology of Monodispersed Hematite Particles

Gi Woong Kwon and Byung Jun Yoon'

Dept. of Chem. Eng., POSTECH, San 31, Hyoja, Pohang 790-784, Korea
(Received 23 March 1995; accepted 4 November 1995)

L+

0.020M FeCl, =84-&

100°Cell 4] 737k % o} 3712 phosphatest sulfate grol-&e] AAd=ie

o}

82 Efo] = (a-

Fo0) A7) 171sk el o1 sk 4o Apstasieh el A Skt ATl 2ol obirivdel
= (B FeOOH)s} |mele] =7h A= GIEt ARz oprirhuie =

). Phosphate -20]-29] o13k8 <to}lr ] $13}ed 0.020M FeCl, 5
1£2] ere aroli] Slsted HSOE Hrksled mokeh ¥ 49 25 S4F eha 34} o]
ek A7isls ol F5rt SEE sixle] A& delo} Faluirt Aledl ol
o] afpictel= sl sl *154243-3 Fatalo] whapel alel dalel SRS th2A o)
2152) Qlakelol A4kl Helelol EE g 5ol 2] sulfate ‘—owu
Teidt 2243 xpe] A4

= _lﬂ I sulfate 2o

sulfate -g-o} H7ksld S woll=
2 A A
oz A7l

3 ]"&s Hret. o]

£ glolA 5 seelel mx B A THe iz

Z=gollol) NaH,PO,, KH,PO,, MgHPO,, Ca(H,PO,),

tetrahedral -2 7}zl
Hog Agﬂ-glq,

sulfate &o0]-& 3-8-2] ¥LS-EAof &

Abstract-—— Monodispersed hematite(a-Fe,0,) particles are prepared by a forced hydrolysis of 0.020 M FeCl, aqueous

solutions at 100°C with and without phosphate/sulfate anions. The effect of phosphate and sulfate anions on the morphology
of hematite particles are investigated by adding NaH,PO., KH,PO,, MgHPO,, Ca(H,PO.), and H,SO.. In the absence of these
anjons the spherical hematite particles are obtained via dissolution-recrystallization process. Small addition of the anions

results in the formation of spindle-shape hematites. The increase of the concentration of the anions increases the length and

the axial ratio of the particles. The specific adsorption of anions seems to influence the directional growth rate of hematite

particles which results in the anisotropy of the particle shape. In addition, the addition of sulfate anions resulis in the for-

mation of acicular hematite particles.
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Fig. 1. Transmission electron micrographs(TEM) of hematite par-
ticles obtained by aging 0.020 M FeCl, aqueous solution at
100°C.

(a) after 6 h(A :akaganeite, H : hematite), (b} after 12 h, (c) after
1 day, (d) after 2 days.
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Fig. 2. Transmission electron micrographs(TEM) of hematite par-
ticles obtained by aging 0.020 M FeCl, aqueous solution con-
taining NaH,PO, at 100°C for 2 days.

The concentration of NaH,PO, is (a) 2.02x 10 * M, (b) 2.99x
‘M, (c) 4.02x 10 * M, (d) 4.50x 10 * M.
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Fig. 3. Transmission electron micrographs(TEM) of hematite par-
ticles obtained by aging 0.020 M FeCl, aqueous solution con-
taining KH,PO, at 100°C for 2 days.

The concentration of KH.PO, is (a) 1.00x 10 *M, (b) 2.00%
10 “M, (c) 3.00x 10 * M, (d) 4.00x 10 *M.
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Fig. 4. Transmission electron micrographs(TEM) of hematite par-
ticles obtained by aging 0.020 M FeCl, aqueous solution con-
taining MgHPO, or Ca(H,P0,), at 100°C for 2 days.

(a) 3.00< 10 * M MgHPO,, (b) 400x10 ‘M MgHPO,, (c) 1.00
X 10 *M Ca(H,P0,),, (d) 2.00x 10 * M Ca(HPO,)..
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Fig. 5. Transmission electron micrographs(TEM) of hematite par-
ticles obtained by aging 0.020 M FeCl, with 3.00x10 ‘M
NaH,PO, aqueous solution at 100°C.

(a) after 6 h, (b) after 12 h, (c) after 1 day, (d) afier 2 days.
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Fig. 6. Transmission electron micrographs(TEM) of hematite par-
ticles obtained by aging 0.020 M FeCl, aqueous solution con-
taining H,SO, at 100°C for 2 days.

The concentration of H,SO, is (a) 1.11X 10 "M, (b) 2.07x 10 °
M, (c) 3.07x10 * M, (d) 4.06x 10 * M.
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Fig. 7. X-ray diffraction patterns(XRD) of hematite particles ob-
tained by aging 0.020 M FeCl, aqueous solution containing
H,S0, at 100°C for 2 days.
The concentration of H,SO, is (a) 1.11xX 10 * M, () 2.07x10°
M, () 3.07x10° M, (d) 4.06x 10 * M.
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