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Effect of Sulfuric Acid Temperature and Bath Concentration

on Kinetics with Dissolution Reaction of Zinc-Ferrite

Kim, Chun-jo

Department of Metallurgical Engineering, Graduate School.

Pukyong National University

Abstract

A kinetics study on the dissolution reaction of zinc—ferrite has

been made with aqueous sulfuric acid in various temperature and

concentration.

I. The dissolution reaction of zinc—ferrite is believed to be to controlled
in rate determining step by hydrogen ion reaction of interface
chemical reaction.

2. Fraction reacted( R) and apparent rate constant( K) increased with

increasing temperature and concentration of sulfuric acid solution.

3. The rate of dissolution is shown by the following equation for the



initial stage of the reaction aqgueous sulfuric acid.

1
1-(1-R) * =Kt
Where K 1s apparent rate constant, R 1s fraction reacted and ¢ is
reaction time, respectively.
4. Activation energy associated with reaction was determined to be
16.3 kcal/mole.
5. The dissolution of zinc—ferrite in sulfuric acid solution is dissolved
by stoichiometric composition, but Fe and Zn did not dissclved,

respectively.
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Table 1.

Kinetic Equations

Function Equation Rate—controlling process
A Ri=Kt One-dimensional diffusion
Two-dimensional diffusion,
B (1-RIm(l—-R+R=Kt oo
cylindrical symmetry
Three-dimensional diffusion,
C 1 2 herical .
[1- 1—-R) 3] =Kt spherical symmetry;
Jander equation
. Three-dimensional diffusion,
D (1 “_%R) — (1-R) ® =Kt |spherical symmetry;
Ginstling-Brounshtein equation
Random nucleation,
E - In(l—R) =Kt .
one nucleus on each particle
Random nucleation;, Avrami
F Vv —In(l-R =Kt .
equation
Random nucleation; Avrami
G ¥ ~In(1—R)y=Kt .
equation
N Phase boundary reaction,
H 1 1--r*=kK o
cylindrical symmetry
, 1 Phase boundary reaction,

1-(1—-R) ? =Kt

spherical symmetry
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Fig.1 Flow chart for the dissolution process of zinc—ferrite.
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Fig.2 Fractional dissolution of zinc-ferrite in sulfuric acid at 1IN

H2504 and various temperature.
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Fig.3 Kinetic plot of dissolution of zinc-ferrite in sulfuric acid at

IN H:S04 and various temperature.
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Fig.5 Kinetic plot of dissolution of zinc—ferrite in sulfuric acid at

4N H2504 and various temperature.
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Fig.7 Kinetic plot of dissolution of zinc—ferrite in sulfuric acid at

8N H2S0s and various temperature.
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Fig.9 Kinetic plot of dissolution of zinc—ferrite in sulfuric acid at

90T and various concentration.
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Fig.11 Kinetic plot of dissolution of zinc-ferrite in sulfuric acid

at 70T and various concentration.
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Fig.12 Fractional dissolution of zinc—ferrite in sulfuric acid at 90T

and various concentration.
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Fig.13 Kinetic plot of dissolution of zinc—ferrite in sulfuric acid

at 90T and various concentration.
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Table 2. Apparent rate constail K(min—1) for
temperature at 60 minutes.
Temp
N 50T 60°C 70T 80T 90T
IN | 1.66x107" | 3.63x10™ | 7.41x10™ | 1.38x107 | 2.82x107
AN | 331x107 | 7.94x107* | 1.51x107 | 251x107° | 6.00x107
8N | 467x107 | 97x107 | 1.81x10° | 3.46x10° | 832x10°°
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Fig.14 Arrhenius plot for dissolution reaction of zinc-ferrite with

sulfuric acid.
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Fig.15 X-ray diffraction analysis for specimen and residue after
dissolution
(A) : Zinc—ferrite specimen
(B) : residue after dissolution(1N, 50T)
(C) : residue after dissolution(8N, 90T)
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