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Abstract : Inorganic pigment is excellent at stability to human body and compatibility with
different materials and has been used in a variety of field such as cosmetics, printing inks,
paints, and construction materials for improving the aesthetic features. In this paper,
hydrothermal synthesis method was used to prepare the manganese and iron dopped with titania
pigment. As process parameters, the amount of manganese precursor and iron precursor, and
calcined temperature was changed. Optimum amounts of manganese and iron dopped with titania
precursor to give excellent color index was manganese 1.0wt% and iron 1.5wt% for dopped
titania, and Optimum calcination temperature was 550C. The synthesized pigments were
analyzed by XRD, SEM, EDS, Spectrophotometer and UV-Vis Spectrometer.
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Fig. 1. Preparation procedure of titania pigment dopped with iron

and manganese.
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Table 1. Formulation of Reaction Material for Titania Pigment dopped with Iron and Manganese

CR-50 MnCOs3 FeCl3 Calcinating
(g) (g) (Wt%) (g) (Wt%) Tem.(C)

M-1 0.021 0.2
M-2 0.042 0.4
M-3 0.063 0.6
M-4 0.084 0.8
M-5 0.105 1.0
M-6 50 0.126 12 550
M-7 0.147 14
M-8 0.168 1.6
M-9 0.189 1.8
M-10 0.210 2.0
M-11 0.121 0.5
M-12 0.242 1
M-13 5.0 0.105 1.0 0.363 15 550
M-14 0.484 2.0
M-15 450
M-16 500
Mo17 50 0.105 1.0 0.363 15 500
M-18 650
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Fig. 2. XRD pattern of (a) titania substrate,

- 396 -

(b) titania dopped with 1wt%
manganese, (c) titania dopped with
1wt% manganese and 1.5wt% iron.
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Fig. 3. SEM images of (a) titania substrate, (b) titania dopped with 1wt% manganese,
(c) titania dopped with 1wt% manganese and 1.5wt% iron.
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Fig. 4. EDS analysis of (a) titania substrate, (b) titania dopped with 1.0wt% manganese,
(c) titania dopped with 1.0wt% manganese and 1.5wt% iron.
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Table 2. CIE Value of Titania Pigment
dopped with Manganese and Iron

CIE value
L axk b
M-1 92.43 -0.38 -1.57
M-2 91.29 -0.83 1.57
M-3 90.56 -0.55 1.34
M-4 90.17 -0.31 0.54
M-5 89.58 -0.82 3.74
M-6 90.35 -2.14 8.38
M-7 90.07 -2.55 10.77
M-8 90.06 -2.14 8.31
M-9 89.78 -2.30 9.70
M-10 90.31 -1.80 5.58
M-11 91.51 -0.53 2.53
M-12 90.27 0.35 6.28
M-13 89.69 0.87 9.08
M-14 88.04 1.64 15.31
M-15 90.80 -0.43 5.81
M-16 90.23 -0.16 7.44
M-17 89.47 0.39 10.51
M-18 90.69 -0.21 6.40

* ! brightness, a* : + red, — green,

b* : + yellow, — blue
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Fig. 5. Decomposition efficiency of methylene
blue on (a) titania dopped with 1wt%
manganese and 15wt% iron, (b)
titania substrate.
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Fig. 6. UV-Vis absorption spectra of (a)
dopped with 1wt%
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titania substrate.
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