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Determination of Soluble and Insoluble Iron in Kaolin by Phenanthroline
Spectrophotometry
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Abstract: The whiteness and whitening effect of kaolin are influenced by the status and content of iron in kaolin. It
is meaningful in practical application to determine the contents of different species of iron in kaolin rapidly and
accurately. However it is difficult to analyze the contents of free and structural iron in kaolin. In this article iron
in kaolin is divided into soluble and insoluble iron. The soluble iron in kaolin can be obtained by leaching with
hydrochloric acid while the total iron is achieved by calcining with sodium hydroxide. The content of insoluble iron
is equal to the content of total iron minus soluble iron. The phenanthroline spectrophotometry method is used to
determine the content of iron. The relative standard deviation of this method is less than 5% and sample recoveries
range from 95% to 105% . The detection limit of iron is 1.06 wg/g. Other elements in kaolin did not interfere with
iron determination by this method. Soluble iron was almost free iron with little structural iron in kaolin. The
maximum content of removal iron for the whitening technique can be estimated by quantitative analysis of soluble
iron in kaolin.
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. Table 3 Analytical results of accuracy measurement
22 mg/g ° w(Fe) /(mg+g™') v/ V,/ 1%
2.3 mlL  mL
6.99 250 1 94.51 100.39 99.36 98.09
Al, $i,0, (OH),” 1.61  13.99 500 1 96.62 101.23 96.77 98.21
A s 20.98 1000 1 95.57 98.95 96.43 96.98
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Fig.2 Effect of iron in kaolin by bleaching
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