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Determination of Mixedness Degree of Red Mud and Limestone
by Spectrophotometry with 1,10-Phenanthroline
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(1. College of Science, Guizhou University, Guiyang 550025, China;
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Abstract: A method for the determination of mixedness degree of red mud and limestone by spectrophotometry with 1,10-phenanthroline
was developed. The mixture of red mud and limestone was dissolved by hydrochloric acid, and iron content in the sample solution was
determined by spectrophotometry with 1, 10-phenanthroline. The mass fraction of Fe, O, in the mixture was calculated and used as a
representation of mixedness degree. The results of the study show that the new method provides similar precision and accuracy for the

mixedness degree determination with the dichromate titration method with relative errors of about 2% . The new method also provides the

advantages of simple operation, more efficiency, environment-friendly and is in favor of real-time monitoring in production.
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Fig. 1  Effect of the sample test protion weight on iron determination
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Fig.2  Effect of concentration of hydrochloric acid on iron determination
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Table 1 Effect of volume of hydrochloric acid on iron determination
V(HCI)/mL M GRE A V(HCI)/mL M GRE A

15 0.719 40 0.728

20 0.718 45 0.724

25 0.711 50 0.727

30 0.724 55 0.725

35 0.730 60 0.729
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Table 2 Effect of dissolving time on iron determination

L/ min W YERE A Lyy/ min W YGRE A
15 0.702 60 0.726
30 0.719 75 0.732
45 0.730 90 0.734
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Table 3  Effect of limestone dosage on iron determination

Moyt Mgiigr w(Fey03)/% Moyt Mgiigr w(Fey03)/%
1:0.2 7.75 1:0.5 7.81
1:0.3 7.73 1:0.6 7.84
1:0.4 7.75
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Table 4 Comparison of analytical results

w(Fey)03)/%
W5 7 RSD/%
G310 SE (. R
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Table 5 Recovery tests of the method

Mk Mg i e Mk Mg L&
bR e R R/ % JgRiE WERE R/ %
0.0500  0.0488 97.7 0.2000 0.2012  100.1
0.1000  0.1041 1041 [ 0.2500  0.2445 97.8
0.1500  0.1512  100. 1
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Table 6  Analytical results of mixedness degree

AHXF 2
B mapw/e mgge/s A w'

GINI/A A IRAT RE/%

1:0.30 0.5385 0.1615 0.556 5.97 0.303 1.06

1:0.35 0.5185 0.1815 0.534 5.74 0.355 1.54
1:0.40 0.5000 0.2000 0.519 5.58 0.39%4 -1.43
1:0.45 0.4828 0.2172 0.500 5.37 0.449 -0.27
1:0.50 0.4667 0.2333 0.486 5.22  0.490 -1.92
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