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The morphology and texture of hematite particles producing from a forced hydrolysis reaction of FeCls-HCI solution
were controlled by dimethylformamide (DMF) and dioxane (DX). The morphology of synthetic hematite particles
was concentration dependent; they changed from large sphere with diameter of ca. 600 nm to diamond-like shape
with increasing DMF concentration in the aging solution accompanying a reduction of their size to 80 nm without
incorporation of DMF in the particles. This fact was explained by an acceleration of phase transformation from f
-FeOOH to hematite with an elevation of the solution pH owing to dimethylamine produced from a hydrolysis of DMF
at an elevated temperature. TEM and XRD suggested that the diamond-like hematite particles formed above 6 ~ 10
vol% DMF possess a single crystal nature. TG and FTIR indicated that the hematite particles produced with DMF
contained small amounts of OH ™ ions in the lattice though they provided a single crystal nature. On the other hand,
the spherical shape of haematite particles produced below the DX concentration of 10 vol% (diameters: 600 ~ 1000
nm) was changed to cubic one after producing the particles at more than 12 vol% DX (mean edge lengths: 900 ~ 1200
nm). The rod-ike [-FeOOH particles were precipitated to be cubic ones at the DX concentration = 28 vol%. TEM
and XRD suggested that the haematite particles formed in the presence of DX are polycrystalline with an enlarged ¢
dimension in a unit cell. TG and FTIR indicated that the haematite particles produced with DX are hydrohaematite
possessing OH ™ ions in the lattice as well as the particles produced with DMF. The results obtained in the present
study revealed that variation of the polarity of the medium with addition of DX is a determining factor of the particle
size and shape rather than the interfacial tension of the medium and the particles. In the case of aluminum phosphate
particles, the size of spherical particles was controlled by using urea and isopropylamine (IPA) and their texture
was Investigated by various means. The mean particle diameter (Dp) of the particles decreased with increase in the
concentration of urea by accelerating the precipitation reaction from decomposition of urea at elevated temperature.
The Dp decreased by addition of IPA up to 6 mol% to Al ions under a constant urea concentration, while Dp increased
above the concentration because IPA produced electrolytes by reacting with HNO3; the electrolytes may reduce the
range of coulombic repulsion between charged primary particles. All the particles adsorbed selectively HzO molecules.
TPA does not act as a template but operates as an effective additive for controlling the particle size without altering the
inner texture of spherical aluminum phosphate particles. It was revealed from the results that both the hematite and
aluminum phosphate particles are produced from the aggregation of small primary particles.
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Fig.1 Typical TEM micrographs of hematite particles produced at various DMF concentrations.
DMF concentration : (a) 0, (b) 0.6, (c) 1, (d) 2, (e) 8, (f) 15, (g) 40, (h) 80 vol% .

_4_



BOMBEEMNTOELI ALY —Ffle DX v 5020123

300 ¥

v

RS
owav ‘9 ® ev

0 i i 1
40 60

[DMF], vol %

Fig.2 Changes of mean long axis length (Lp) and crystal-
lite sizes from (104) and (110) planes, D+ and Do,
with DMF concentration.
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Fig.3 Changes of unit cell dimensions with DMF concentration.

(O) a-axis, (@) c-axis.
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Fig.4 In-situ IR spectra of hematite particles produced at various DMF concen-

trations.
DMF concentration : (a) O, (b) 1, (c) 4, (d) 10, (e) 40, (f) 80 vol% .
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Fig. 5 Changes of (A) specfic surface areas and (B)
number of adsorbed H20 molecules (nw) on hematite
particles produced at various DMF concentrations as a
function of outgassing temperature.
DMF concentration : (@) 0, (O) 0
(W) 40, (CJ) 80 vol% .
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Fig. 6 Changes of mean diameter or length (Lp) and crys-
tallite sizes from (104) and (110) plans, D4 and D11o,
with DX concentration.
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Fig. 7 Changes of unit cell dimensions of hematite par-
ticles with DX concentration.
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Fig. 8 (A)Changes of specitic surface areas from nitrogen
(SN: open symbols with solid line) and water (Sw: full
symbols with break line) adsorption experiments as a
function of outgessing temperrature.

(B) Changes of S w/Snratio as a function of outgassing
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Fig. 10 Effect of IPA on mean particle diameter of spheical aluminum phos-

phates at various concentration of urea.
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