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Table 1 Main chemical components of ZnSO4-FeSO mixed

solution
S02~ Zn** Fe*' Cu**
224 g/L 140g /L 10 g/L 0.05 g/L
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Fig. 1 Schematic diagram of reaction devices of iron removal
by goethite method enhanced by high shear (1—Valve; 2—
Gass flowmeter; 3—Shearer; 4—Reactor; 5—Gas coil; 6—

Thermostatic device; 7—pH meter)
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Fig. 2 Relationship between temperature and iron removal

efficiency with time
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Fig. 3 Relationship between pH value and iron removal

efficiency with time
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Fig. 4 Relationship between oxygen concentration and iron

removal efficiency with time
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Fig. 5 Relationship between strengthening way and iron

removal efficiency with time
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Fig. 6 Relationship between shear velocity and iron removal
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Fig. 7 SEM image of goethite residue produced by goethite

process enhanced by high shear
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Fig. 8 XRD pattern of goethite residue produced by goethite

process enhanced by high shear
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Fig. 9 Process of rapid reaction
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Fig. 10 Linear relationship between Incy and reaction time

at various temperatures
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Fig. 15 Linear relationship between Incp and reaction time
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Table 2 Parameters of Incy versus time at various
temperatures

T/K ky/min”! R’

348 0.103408 0.99556

353 0.1185 0.99852

358 0.13530 0.99739
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Study of macro-kinetic of iron removal by goethite process enhanced
by high shear on ZnSO,-FeSO, solution system

WANG Wen-chao, YANG Jian-guang, YAN Wan-peng, NAN Tian-xiang, TANG Chao-bo, ZENG Wei-zhi, LI Ling-chen

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: Shear used commonly in polymer emulsification and dispersion was introduced into the process of iron
removal by goethite method in the field of hydrometallurgy. In order to study the macro-kinetic of iron removal by
goethite process enhanced by high shear, ZnSO,;-FeSO, solution system was taken as research object. The effects of
temperature, pH, strengthening way by flow field, shear-velocity and oxygen concentration on the velocity of iron
removal were investigated by single factor test method. The results show that temperature, pH, strengthening way by flow
field, shear-velocity and oxygen concentration have significant effects on the velocity of iron removal. Kinetic data based
on the results show that the process of iron removal by goethite method is controlled by mass transfer process, and the
reaction is in line with the characteristics of first-order reaction. The reaction of iron removal by goethite method by high
shear is second-order with respect to Fe®* with activation energy of 27.85 kJ/mol.
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