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Effect of Fe'/Fe** Molar Ratio on the Synthesized Magnetic Black Pigment by
Hydrothermal Method
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Abdtract: Fe;O, was prepared on the TiO,-coated natural mica substrate. The natural mica has an average particle size
of 22 ym. The substrate was coated on TiO, thin films using hydrothermal synthesis at pH 1.5-25 at 75°C. The Fe
precursor solution was prepared by mixing FeSO, (for Fe?* ion) and FeCls (for Fe** ions) with different molar ratios
such as 1/2, 1/1, 2/1, 3/0, and FesO4 only. X-ray diffraction anaysis shows that the crystal structure depends on the
FeCls-to-FeSO, molar ratio. FesO4 crystal phase could be obtained at higher FeSO, contents.
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Dispersion of substrate

Forming 15t particle (Metal Oxide—TiCl,)
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Modifying reaction condition & stabilization

Fabricating 25t particle (Fe;0,) Using Fe precursor

Filtering & Drying

Fg 1 Experimenta procedure to fabricate usng hydrothermd method.
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Fig. 2. Experimental procedure of Fe;O, coating on substrate
and characterizations techniques.
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DI-water(1194g) + HeS04(98%. 59-258) +(Precursor)
Agitation (RT, 30min)

1=t Aging (50°%C. Zhr)

Cool Down (RT)

J
2nd Aging (RT. 4hr)

Fig. 3. Experimental procedure to fabricate using Fe precursor.

Table 1. Precursor composition of mixture with different FeSO4/
FeCl; molar ratio of (@) 1/2, (b) /1, (¢) 2/1, and (d) 3/0
(FeSO, only).

Precursor Molar ratio Wdight (g)
(@) FeSO,/FeCL 3 12 166.8/324.4
(b) FeSO4/FeCL 3 11 250.2/243.3
(c) FeSO,/FeCL 3 2/1 333.6/162.2
(o) FeSO4/FeCL 3 3/0 5005/ 0
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Fig. 4. X-ray diffraction pattern of magnetic sample with different
FeSO,/FeCl; molar ratio. (& 1:2, (b) 1:1, (¢) 2:1, and (d)
3:0 (FeSO, only).
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Fig. 5. The spectrophotometer data of synthesized Fe;0, FeSOJ FeCls
molar ratio; (@) 12, (b) 11, (¢) 2/1, and (d) 30 (FeSO, only).
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Fig. 6. Magnetic hysteresis loops of magnetic pigment with
different FeSO4/FeCl; molar ratio. (a) 1/2, (b) 1/1, (c) 2/1, and
(d) 3/0 (FeSO, only).
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Fig. 7. Mosbauer spectra and parameters of (a) A-site (Fe*),
(b) B-site (Fe*), (c) B-site (Fe*"), and (d) hematite (Fe*).
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