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Study on concentration process of titanium white waste
acid by sulfuric acid method
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China)

Abstract: In order to improve the efficiency of waste acid concentration, the single factor test and or-
thogonal test of waste acid concentration process were carried out in the laboratory by using vacuum
rotary evaporator to simulate the vacuum evaporation concentration of waste acid. Then, based on the
results of laboratory research, the industrial test of waste acid concentration process optimization was
carried out in the field. The results show that the density of waste acid is larger than that of pure sulfur-
ic acid under the same sulfuric acid concentration, and the density difference between them decreases
with the increase of sulfuric acid concentration. With the increase of concentration time, temperature
and vacuum degree of waste acid, the concentration of waste acid increases gradually. The key influen-
cing factors affecting the concentration of waste acid are concentration time, concentration vacuum de-
gree, concentration time xconcentration vacuum degree and concentration temperature. The order of im-
portance is concentration time > concentration vacuum degree > concentration vacuum degree X con-
centration time > concentration temperature. The industrial test results show that when the concentra-
tion time, concentration temperature and concentration vacuum degree of waste acid increase from 2.06
h, 108 °C and 30 kPa to 2.68 h, 112 °C and 45 kPa, respectively, the average concentration of primary
concentrated acid increases from 29.5% to 38.5%. The research results provide important data and the-
oretical support for improving the concentration efficiency of waste acid in titanium dioxide production
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Fig. 1 Relationship between density, concentration of
waste acid and sulfuric acid
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Fig.2 Relationship between the concentration of waste
acid, boiling point and the vacuum degree
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Fig. 3 Effect of concentration time on concentration ef-
fect of waste acid
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Table 2 Orthogonal experimental design and results of
waste acid concentration process

PRUERF 384707 Huo sl XL IRBE/ °C f7U%/kPa B [E)/min BRI BE/%

9 1 0 1 108 52.5 20 30.79
1 2 1 1 103 40 10 24.25
8 3 1 1 113 65 30 53.32
5 4 1 1 103 40 30 26.63
6 5 1 1 113 40 30 32.78
2 6 1 1 113 40 10 25.42
7 7 1 1 103 65 30 40.58
4 8 1 1 113 65 10 29.33

10 9 0 1 108 52.5 20 31.09
3 10 1 1 103 65 10 26.7
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Fig. 6 Pareto diagram of orthogonal test of waste acid
concentration
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Table 3 Industrial test results

No. t/h T/°C P/kPa AL

MikE P
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s 22 268 112 45 39.2 38.5
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