5522 45 1) T EESBEEFIR 20124E1 A
Vol.22 No.1 The Chinese Journal of Nonferrous Metals Jan. 2012

TEHES: 1004-0609(2012)1-0315-09

HUARE 1L X SRERER B R 1% 30 1 2 AL IS R R =2 M

RAEAE, Rz, B SR

(1. J7PER A2 T2, BT 530004; 2. ibe#Re 4b/EZR, B 546300)

8 FE: UANLG I Sl BRI TN 5, SR SRR 0 LA TH LIS 1 o LRS- N PN 4847,
GO R R AR AR BRI T D IR R PE R 50 0 2%, JFRIH X AT 9 tiBE « WOGRLRE 73 Fr 430
LU TR A BT 53 ) 25 S UAGS A H AR R R B i PR ) ORI TS R BE AN LL R TR AR K i . &5 SRR MIAS
AR B A PE R AR I B B, I R TR O S N . LRI 1K 30 R 60 min Ji5, AHEK
TR R IR N 2R MG AL BE A TR AL IR Y 76.4 kI/mol 43 5l % 58.6 AT 51.8 kl/mol, ML Mg $iths i JFR A
0.79 7> 5P 25 0.62 F1 0.59. AIGAAHERIRE: IR IR 524k 24 I N, FEA0 R WA TR A 450

FYEIR: BRI s UGS Bl

hES$ES: TF113.3 NERRERD: A

Influences of mechanical activation on dissolution Kinetics and
physicochemical properties of indium-bearing zinc ferrite
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Abstract: The synthetic indium-bearing zinc ferrite (IBZF) was mechanically activated by a stirring ball mill. The
leaching behavior and dissolution kinetics of nonactivated as well as activated IBZF samples in sulphuric acid solution
were investigated by using the zinc extraction as evaluating index. The influences of mechanical activation on the crystal
structure, morphology, particle size and specific surface area were also characterized by means of X-ray diffractometer
(XRD), scanning electron microscope (SEM), laser diffraction particle size analyzer and specific surface area analyzer.
The results show that the physicochemical properties of IBZF are changed obviously by mechanical activation and thus
enhance the reactivity of IBZF. When IBZF is mechanically activated for 30 and 60 min, the apparent activation energy
decreases from 76.4 kJ/mol to 58.6 and 51.8 kJ/mol, respectively, the reaction order also decreases from 0.79 to 0.62 and
0.59. The acid leaching process of nonactivated IBZF is controlled by chemical reaction, but becomes the hybrid
controlled process after mechanical activation.
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Fig. 1 Effect of mechanical activation on zinc extraction

. e — Franklinite, ZnFe;O4
. J o 7
@s | o1 tll 2o of
[ ]
(C) (] ® e ° e ° o o o
L]
(b) o P Ao o e % ° °
[ ]
[ ] [ ] 14
@ e I e 1t I [ s o of
10 20 30 40 50 60 70 80 90

20/(°)
2 ANFHERIREEAFE ) XRD %
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Fig. 3 Effect of temperature on zinc extraction from IBZF
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Table 1  Particle size, specific surface area (S,) and
amorphization (4) of unmilled IBZF and samples milled for

different times

Milling Mean particle Specific surface Amorphization/

time/min size/pm area/(m>g ") %
0 30.0 1.29 0
30 32 6.86 81.7
60 3.0 9.62 87.8
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Fig. 9 SEM images of IBZF activated for different times:
(a) Nonactivated; (b) 30 min; (c) 60 min
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