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Abstract— The effects of acidic additives on the size and shape of the monodispersed ferric (hydrous) oxide par-
ticles prepared by forced hydrolysis from aqueous ferric chloride solutions, were investigated by transmission and
scanning electron microscopes. Incubating 0.02M ferric chloride solutions for 48 hours at 100°C with sodium and
potassium phosphates, citric acid and tartaric acid, various shapes of particles were produced with the retardation of
the growth rates of hematite as the concentrations increased. On the other hand, the addition of oxalic acid, acetic acid
and sodium hydrogen carbonate formed more spherical shapes without affecting the growth rate of hematite. The
shape and growth of particles with additives is attributed to the adsorption of additives on the preferred surface thatcon-
trols the morphology of particles and the phase transformation from §-FeOOH to a-Fe;03.
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Fig. 2. X-ray diffraction pattern of 3-FeOOH.
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Fig. 4. Transmission electron microscopy of the particles prepared with NaH,PO, (X 50000).
FeCl; conc.: 0.02M, aging temp.: 100 °C, aging time: 48 hrs, NaH,PO, concentrations (a) 0.1 mM, (b) 0.3 mM, (c)

0.45 mM, (d) 0.5 mM
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03 z K,HPO, 0.10 1.8 0.16
T &8 0.30 25 0.32
q102 ¢ 0.45 34 0.33
b do1 E Citric Acid 0.10 1.85 0.16
. 1 . . Z 0.30 3.0 0.15
0 1 2 3 4 5 0.50 — -
mole/] (x 104) Oxalic Acid 0.10 1 0.12
Fig. 5. The variation of average axial ratio and 0.30 t 0.13
average particle length depending on the ) ) 0.50 1 0.13
concentrations of NaH,PO,. Tartaric Acid  0.10 1.2 0.16-0.17
FeCl; conc.: 0.02M, aging temp.: 100°C, aging 0.30 - -
time: 48 hrs, 2 ,a: reference [13], © ,e@: 0.50 - -
experimental data NaHCO; 0.10 1 0.16
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Fig. 6. Transmission electron microscopy of the particles prepared with citric acid (X 50000).
FeCl; conc.: 0.02M, aging temp.: 100 °C, aging time: 48 hrs, concentrations of citric acid (a) 0.1 mM, (b) 0.3 mM,
(c) 0.5 mM.
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