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Fig. 1 XRD pattern of artificial sphalerite
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Fig. 2 Device attachment of potential autoclave: 1—Kettle body; 2—Heating jacket; 3—Control cabinet; 4—Electrode measuring
instrument; 5S—Reference electrode; 6—Measuring electrode; 7—Agitator blade; 8—Support; 9—Oxygen bomb; 10—Feed inlet;
11—Discharge port; 12—Tachometry; 13—Motor; 14—Thermocouple; 15—Heater wire
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Fig.3 FCFD 2-1.0 potential autoclave: (a) Potential autoclave body; (b) Electrode position; (c) Electrode signal
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Fig.4 Flowchart of Mn®" catalyzed in O,-pressure acid leaching of artificial sphalerite
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Fig. 7 Potential change of catalytic systems in oxygen pressure leaching process: (a) No Mn**; (b) With Mn**
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Table 1 Kinetic equations of different dynamic reaction
Kinetic equation Style No.
kt=(1-a)In(1-a)+a Two-dimensional D2
ki=[1-(1—a))"*? Jander (three-dimensional) D3
ke=[1-Qa/3)]-(1-a)** Ginstling-Brounshtein D4
ke=[1/(1-a)*~17? Zhuravlev, Lesokhin and Templeman D5
k=[(1+a)*~17 ‘Anti-Jander’ (three-dimensional) D6
kine=[1-(1-a) "] Kroger and Ziegler D7
k=[1—(1-a))"*T? Jander (cylindrical diffusion) D8
ke=[1/(1+a)*~1]? ‘Anti-Jander’(cylindrical diffusion) D9
ke=1/(1-a)"*~1 New equation D10
ke=[1/(1=a)*~11+1/3In(1-a) New equation DIl
kt=1/5(1—a)) > - 1/4(1-a) **+1/20 New equation DI2
ke=[-In(1-a)]"* Avrami-Erofeev Al
kt=[-In(1-a)]"? Avrami-Erofeev A2
ke=[-In(1-a)]"? Avrami-Erofeev A3
kt=[-In(1-a)]?"* Avrami-Erofeev A4
ke=[-In(1-a)]** Avrami-Erofeev A5
kt=a Zero order FO
kt=—In(1-a) First order F1
kt=(1-a)" Second order F2
ki=1—-(1—a)"? Interface (contracting volume) R2
ke=1-(1-a)"? Interface (contracting spherical) R3
k= 1-(1-a)*? Interface (contracting tabular) R4
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Fig. 8 Effect of reaction temperature on leaching rate of zinc
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Table 2 Result of linear correlation of each kinetic equation at

different temperatures
2
No. R
363 K 383K 403 K 423 K

D2 0.87651 0.92638 0.90643 0.9525
D3 0.86039 091147 0.87457 0.90396
D4 0.87118 0.9215 0.89594 0.93787
D5 0.82643 0.87852 0.80682 0.77131
D6 091152 0.95331 0.95443 0.99168
D7 0.54388 0.59894 0.54883 0.59029
D8 0.86843 0.91893 0.89031 0.92914
D9 0.93397 0.96798 0.97579 0.99689
D10 0.99177 0.99176 0.97593 0.97698
D11 0.83797 0.88991 0.82958 0.81845
D12 0.58012 0.68104 0.84475 0.8813
Al 0.82221 0.8267 0.83477 0.82841
A2 0.93359 0.94114 0.95195 0.94547
A3 0.86741 0.87395 0.88385 0.87651
A4 0.99123 0.99051 0.9965 0.99769
AS 0.97311 0.97821 0.98601 0.98338
F1 0.99363 0.99402 0.98728 0.99445
F2 0.97133 0.97455 0.92183 0.87686
R2 0.99881 0.99617 0.98935 0.99946
R3 0.99068 0.99332 0.98715 0.99736
R4 0.99866 0.99625 0.98908 0.9888
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Fig. 9 SEM image of artificial sphalerite
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Catalytic mechanism and Kinetics of
Mn*" under sphalerite pressure leaching system

CHEN Li-jie""%, GONG Ao" %, WU Xuan-gao" %, LIU Yan"?, ZHANG Ting-an"" 2, TIAN Lei'*?

(1. Institute of Green Metallurgy and Process Intensification,
Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. Key Laboratory for Ecological Metallurgy of Multimetallic Mineral, Ministry of Education,
Northeastern University, Shenyang 110819, China)

Abstract: The catalytic mechanism and kinetics of Mn®" under the sphalerite pressurized agitation leaching system were
studied. Artificial sphalerite was prepared by sintering ZnS and FeS and used in pressure acid leaching experiment. The
potential changes of pressure leaching system were studied by using the autoclave designed by ourselves. The results
show that as the leaching time goes on until the end of leaching, the system potential continues to increase, so the extent
to which Mn”" can achieve catalytic action depended on the reaction conditions of oxidation of Mn?" into MnO,. With the
increases of temperature, acidity and oxygen partial pressure, the corresponding oxygen pressure leaching speed and
leaching rate all have large increase at the end, through the analysis of sphalerite oxygen pressure acid leaching kinetics
model, in manganese ion catalyzed leaching system, the activation energy is 27.34 kJ/mol, the dosage of sulfuric acid,
oxygen partial pressure and Mn?" reaction series are 1.23, 1.64 and 0.36, respectively, showing that it should follow and
surface chemical reaction diffusion retract model of hybrid control, and the corresponding dynamic equation is
established.

Key words: Mn>" catalytic mechanism; artificial sphalerite; leaching kinetics; pressure leaching; system potential
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