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Abstract — Bismuth vanadate is one of the environmentally benign substitutes for conventional inorganic pigments
composed of heavy metals. The effect of process parameters on the physical properties of bismuth vanadate pigment
prepared from aqueous solutions of potassium vanadate and bismuth nitrate were experimentally examined. Two aque-
ous solutions were fed into precipitation chamber at the same flow rate, and precipitates were formed at primary pH of
4.5 and secondary pH of 7.0~7.5. After aging for 3 hours in reaction mixture, 3 hours’ calcination at 400 °C gave bis-
muth vanadate pigment with a good color and hiding power. Increase in molybdenum concentration in reaction mixture
increased the hiding power of the pigment, but the other minor constituents had minor effect on the physical properties

of the pigment.
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Fig. 1. The effect of mixing method on the color and hiding power of
bismuth vanadate pigments.
(a) Standard sample
(b) Equi-rate mixing at 15 cc/min
(¢) Equi-rate mixing at 30 cc/min
(d) Mixing all at once
(¢) Adding vanadium solution into bismuth solution at 15 cm®/min
(f) Adding bismuth solution into vanadate solution at 15 ¢cm*/min
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COLOR MEASUREMENT

MINOLTA CM-3600d SPECTROPHOTOMETER

Date @ 2004.05.04 (Std. I11. D65/10)

No.[Name | Color | AE#*|AE cMC(1:1)| L=* a* b¥| AL* Aa* Ab*| ALx AC* AH# Ah’
Std|ST-L1100 S .00 .00] 88.73 -6.75 87.68] .00 .00 .00 .00 .00 .00 .0
1(48301 2.23 .98| 87.76 -5.77 85.92| -.96 .98 -1.76| -.96 -1.82 -85 -6
2/49301 64. 46 19.95( 87.01 -3.85 23.31| -1.72 2.90 -64.37| -1.72 -64.31 3.95 5.0
350301 1.50 .91 87.64 -5.80 B87.27| -1.09 .95 -.41| -.09 -.48 -.92 -6
4/51301 8.58 2.94| 88.46 -9.19 79.46| -.27 -2.44 -8.22| -.27 -7.95 3.22 2.2

Fig. 2. The effect of mixing method on the color of bismuth vanadate pigments.

Std: Standard sample,
1: Adding vanadium solution into bismuth solution at 15 cm?*/min
2: Mixing all at once

sf5kEst Hla4H H2E 20064 42

3: Equi-rate mixing at 15 cc/min
4: Adding bismuth solution into vanadate solution at 15 cm3/min
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Fig. 3. The effect of reaction temperature on the AE* value of the color
measurement of the bismuth vanadate pigments.

Standard
25°C
45°C
55°C

1

20 40 60 80
2 theta

Fig. 4. XRD patterns of bismuth vanadate powders precipitated at
different reaction temperatures and calcined at 400 °C for 3 hours.
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7.5 (d) 8.0.
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Fig. 6. The effect of pH on the AE* value of the color measurement of
the bismuth vanadate pigments calcined at 400 °C for 3 hours.
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Fig. 7. The effect of aging time on the color and hiding power of the
bismuth vanadate pigments calcined at 400 °C for 3 hours. (a)
no aging (b) 1 hr (c) 2 hrs (d) 3 hrs.
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value of the color measurement of the bismuth vanadate pigments.
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