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Hydrothermal Removal Impurity from Hematite Residue in Zinc
Hydrometallurgical Process

DENG Zhigan, YANG Yuan,FAN Gang, WEI Chang,SUN Pu,ZHU Yingxu
(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology , Kunming 650093, China)

Abstract; The hematite precipitation residue in zinc hydrometallurgical process, which could be prepared to high
added value iron oxide red via high temperature hydrothermal reaction method. In order to reveal the behavior
characteristics of iron oxide, basic ferric sulfate and jarosite in high temperature hydrothermal transformation
process, the thermal stability of various substances in high temperature hydrothermal reaction were studied by the
thermodynamic calculation and experiment. The results show that the thermal stability of jarosite and basic ferric
sulfate is poor, while that of ferric oxide is strong at the temperature of 180—260 C . The high temperature
hydrothermal conditions are favorable for the decomposition of jarosite, the hydrolysis of Fe*" to Fe, O;, and the
transformation of basic ferric sulfate to ferric oxide. After the high temperature hydrothermal reaction at 220 C , the
iron content rise to 66.83% ,in which 97.79% of the iron is ferric oxide and the content of ferric oxide reaches
93. 36 %. However,0. 79% of the S still exists in the form of basic ferric sulfate,0.18% of the zinc and less than
0.002% of the potassium and sodium exist in the form of physical inclusion.
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Table 1 Main elements content in the iron precipitation

/%
Elements Fe Zn S K Na
No washing 58. 66 1.03 2.96 0.028 0.061
Washing 61.51 0.31 2.22 0.012 0.027
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Table 2 The proportion of iron content in the main iron

phase of hematite residue /%

Iron content in Iron content in Iron content in

iron oxide ferroalumen ferric subsulfate

94. 05 0.19 5.76
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Fig. 1 EDS diagrams of element distribution in hematite residue
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Table 3 Thermodynamic datas for the decomposition of ferralumen and sulfuric acid solution

2NaFe; (SO4); (OH) ¢ +6H; SO, =3Fe; (SO, )5 +Na, SO, +12H, O

T/C AH /kcal AS/(cal « K™1) AG/kcal
180 —80.176 53.325 —104. 340
200 —80.018 53.668 —105.411
220 —79.851 54.012 —106. 487
240 —79.563 54.584 —107.573
260 —76. 445 60. 632 —108.771

Note:1 cal=4. 18 J,the same below.
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Table 4 Thermodynamic datas for the hydrolysis of ferric sulfate
Fe, (SO, )5 +3H,0=Fe; O3 ¥ +3H,S0,

T/C AH /kcal AS/(cal « K™1) AG/kcal
180 —43.968 —14. 184 —37.541
200 —44. 144 —14. 563 —37.253
220 —44. 290 —14. 867 —36.959
240 —44. 399 —15. 083 —36. 659
260 —44. 462 —15. 204 —36. 356
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Table 5 Thermodynamic datas for major Substances of the Fe-SO;™ -H, O system(298—533 K)
ltems NG 295/ AHY 595/ Shos/ Ch/(J K1 emol™ )
(k] *» mol™1) (kJ » mol™ 1) (J+K ' emol™ 1) A BXx10° CXx10°
H 0 0 0 0 0 0
OH™ —157.29 —230.12 —10. 88 506. 38 —1 181. 30 —246.02
H.0O —237.18 —285. 85 69. 96 75. 44 — —
SO7 —744.63 —909. 18 20. 08 874. 6 —1759.70 —519. 98
HSO7 —756.01 —887.01 131. 80 —547.29 1 342. 10 266. 78
Fedt 33.13 —48. 50 —315. 90 79.09 —219. 35 15. 40
FeOH?™ —229.41 —290. 80 —142.00 19.4 —21.22 29. 40
Fe(OH) 7 —446. 40 —543. 80 —29.29 — — —
Fe(OH); —660. 00 —795.73 75. 40 — — —
FeSO;" —772.80 —931.78 —129.70 37.70 317.00 —1.00
a-Fey O —744. 27 —825. 40 87. 40 98. 28 77.82 —14. 85
Fe, (SO, )5 —2676. 32 —2 585. 20 305. 60 270.62 225.27 —59.79
£ 6 Fe-H,0 ZH{ii-pH X Z&3K (298 K,473 K,533 K,100 kPa)
Table 6 The potential-pH relation of Fe-H, O system (298 K,473 K,533 K,100 kPa)
No Chemical reaction and e—pH Relation pHore
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Table 7 Contents of main elements in iron red after high temperature hydrothermal reaction /%
Elements Fe Zn S K Na
Contents 66. 83 0.18 0. 82 <C0. 001 <20. 001
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Table 8 The proportion of iron content in the main iron phase in iron red /%

Iron content in iron oxide

Iron content in ferroalumen

Iron content in ferric subsulfate
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