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Study on Preparation Optimization and Flotation Desilication Performance of
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Abstract: To improve the inhibition performance of causticized starch and the recovery rate of iron concentrate in the process of
reverse flotation desilication of iron ore, the Box-Behnken design of response surface methodology was adopted to
systematically investigate the effects of three factors of causticizing time, causticizing temperature and causticizing ratio, as
well as their interaction on the recovery rate of iron concentrate. The results show that causticizing temperature exerts the most
significant impact on the recovery rate, with the order of significance of influence being: causticizing temperature ~>causticizing
time > causticizing ratio. Among them, the interaction between causticizing temperature and causticizing ratio also has a
significant effect. The optimal preparation conditions obtained through optimization are as follows: causticizing temperature of
95 °C, causticizing time of 80 min, and causticizing ratio of 0.07. Under these conditions, the recovery rate of iron concentrate
reaches 63.65% , which is 1.3% higher than that under the initial conditions. Infrared spectroscopy analysis results show that
after optimization of preparation conditions, the intensity of O—H, C=0, C—0OH and C—0O—C characteristic peaks of
causticized starch is significantly enhanced, indicating that the intramolecular hydrogen bond network is more stable, the
structure is more orderly, and the inhibition performance is significantly improved. The research results verify the effectiveness
and reliability of the response surface methodology in the optimization of flotation reagents, and provide a theoretical basis and
technical support for the industrial application of causticized starch.
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Table 1 Main chemical components of the sample %

TFe SiO; CaO MgO Al; O3

52.51 20.19 4.32 3.97 1.74
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Table 2 Test results of particle size composition

FiA% /mm =R/ Y% Fe difii/% Fe W ¥ A%/ %
+0.074 0.79 21.97 0.33
—0.074~+0.043 12.71 22.53 5.45
—0.043~+0.02 72.73 59.46 82.37
—0.02~+0.01 10.07 46.92 9.00
—0.01 3.70 40.44 2.85
A1t 100.00 52.50 100.00
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Fig.1 Process of small-scale flotation test
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Table 3 Design factors and levels of reagent

preparation conditions

K HAEIEE A /min HiALIRE B/C AL C
—1 40 60 0.02
0 60 80 0.05

1 80 100 0.08

X 4 Box-Behnken iXIEiZit HER

Table 4 Box-Behnken test design and results

Gis  HALRE/min WAREE/C O WK [l g % / %
1 40 60 0.05 53.21
2 80 60 0.05 54.21
3 40 100 0.05 58.01
4 80 100 0.05 62.30
5 40 80 0.02 56.31
6 80 80 0.02 57.32
7 40 80 0.08 57.49
8 80 80 0.08 61.42
9 60 60 0.02 54.13
10 60 100 0.02 57.12
11 60 60 0.08 53.46
12 60 100 0.08 61.71
13 60 80 0.05 62.83
14 60 80 0.05 62.61
15 60 80 0.05 62.34
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Table 5 Variance analysis results of regression model .)2:‘2 5|4 5‘6 5I8 66 6:2 64
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BB 182.58 9 20.29 14341 <0.0001 &% H2 BNESHEENL
A 13.08 1 13.08 92.48 0.000 2 Fig.2 Comparison between predicted
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Fig.3 Externally studentized residuals
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Fig.4 Analysis of residuals and predicted values
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Fig.5 Effect of causticizing time and causticizing

65

temperature on recovery rate of iron ore by reverse flotation
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Fig.6 Effect of causticizing time and causticizing

ratio on recovery rate of iron ore by reverse flotation
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Fig.7 Effect of causticizing temperature and causticizing

ratio on recovery rate of iron ore by reverse flotation
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Table 6 Preparation conditions of causticized

starch before and after optimization

WH  WERE/min WACEREE/C O WL i/ %
AL R 60 80 0.05 62.83
it E 80 95 0.07 63.50

x7 NFERRBEER

Table 7 Results of small-scale flotation test

i 7 i 24 B 7/ % Fe fhfii/ % Fe BIHR/ %
A 1 3 A 44.52 34.50 29.20
Wik g RERELIR 6.97 60.12 7.97
AT A 48.51 68.12 62.83
% 100.00 52.59 100.00

U sk 411 3zs0 2811
T I 7.23 59.85 8.23
A B 48.66 68.76 63.65
BN 100.00 52.56 100.00
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Fig.8 Process of closed-circuit test
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Table 8 Results of closed-circuit test

T A4 R R/ % Fe fifi/ % Fe i/ %
R 69.02 66.75 87.71
B 30.98 20.83 12.29
5B 100.00 52.52 100.00
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Fig.9 Infrared spectra of causticized starch before

and after optimization of preparation conditions
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