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Synthesis of Iron Oxide Using Ferrous Sulfate and Ammonia Water
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Abstract A Fe(OH), suspension was prepared by mixing iron sulfate and a weak alkali ammonia solution.
Following this, iron oxides were synthesized by passing pure oxygen through the suspension (oxidation). The
effects of different reaction temperatures (30°C, 50°C, 70°C) and equivalent ratios (0.1~10.0) on the formation
of iron oxides were investigated. An equilibrium phase diagram was established by quantitative phase analysis
of the iron oxides using the Rietveld method. The equilibrium phase diagram showed a large difference from
the equilibrium phase diagram of Kiyama when the equivalent ratio was above 1, and single Fe;04 phase only
formed above an equivalent ratio 2 at all reaction temperatures. Kiyama synthesized iron oxide using iron

sulfate and a strong alkali NaOH solution.
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Fig.1. pH change during oxidation (reaction temperature ; 30°C).
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Fig. 2. XRD results (reaction temperature ; 30°C).

Table 1. Results of the quantitative phase analysis
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Temrierature Phase (%) Equivalent ratio
Q) 0.1 0.3 0.5 0.7 1 2 3 4 6 8 10
a-FeOOH 362 712 932 994 167 0 0 0 0 0 0
30 y-FeOOH 63.8 288 68 0.6 0 0 0 0 0 0 0
Fe;0, 0 0 0 0 83.3 100 100 100 100 100 100
a-FeOOH 100 100 986 735 0.1 0 0 0 0 0 0
50 y-FeOOH 0 0 0 0 0 0 0 0 0 0 0
Fe;0, 0 0 14 265 999 100 100 100 100 100 100
a-FeOOH 998 589 192 5.1 0 0 0 0 0 0 0
70 y-FeOOH 0 0 0 0 0 0 0 0 0 0 0
Fe;0, 02 411 808 949 100 100 100 100 100 100 100
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Fig. 3. Equilibrium phase diagram from this study.
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Fig. 4. Kiyama’s equilibrium phase diagram.'’
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