2017 %5 A Wl K FFRCE LA F RO May. 2017
o4 F 3 Journal of Sichuan University (Natural Science Edition) Vol. 54 No. 3

doi: 10.3969/j. issn. 0490-6756. 2017. 03. 028

AU RHFNMALLEHER

(1. BERAE#BE, AL 6170005 2. FUKKE LS *'JFHEUIIéE' L . BEALAE 6170005
3. PN L 2 Al 2i 5 BB 2222 B . MR 610068)

i E. KA w W@ %E(Response Surface Methodology, RSM), % B Quadratic # &, # 47T
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Optimization experiment study of leaching zinc from zinc oxide ore
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Abstract: Adopting RSM(Response Surface Methodology) and selecting Quadratic model, the Box-Be-
hnken experimental design is conducted to optimize the process parameters of Zinc Oxide Ore Leaching
experiments in NH;-(NH,),SO,-H,O system and establish a regression equation. “Prob>F”" value of
the regression analysis model is 0. 0023, less than 0. 05. So the model of high precision. All the inde-
pendent variables and the dependent variables of the regression equation are significant, and the regres-
sion equation is credible. Model analysis found that three factors, liquid-solid ratio, leaching tempera-
ture, leaching time is significant to zinc leaching rate. Response surface and contour plots were analyzed
and it is found that the interaction of liquid to solid ratio and leaching time are more significant. RSM optimized
experimental parameters are ,leaching liquid to solid ratio of 12. 81, leaching temperature of 30 °C, leaching time
of 4. 15 h, total ammonia concentration of 7. 5 mol +« L' and the predicted leaching rate is 86. 2%. Considering
the feasibility of the operation, in the zinc oxide ore leaching process employing NH,-(NH, ), SO,-H, O system,

parameters are selected as, the liquid to solid ratio of 13, leaching temperature 30 °C, extraction time 4 h, the
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total ammonia concentration of 7.5 mol « L',

0.23%, compared with the theoretical prediction.

The leaching rate is 86. 0% after measurement with an error of
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Tab.1 Chemical composition of zinc oxide ore
Element Zn Fe Al S SiO, CaO MgO MnO Asy O3
Content/ % 12.58 13.13 2. 60 0.63 34.81 6.2 1.17 0.51 0.47
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Fig. 1 XRD patterns of zinc oxide ore
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Tab. 2 Experiment variables and levels

I % Hfi LSS

-1 0 1
X W IE e mlL « g ! 5 10 15
X, 2 R C 30 40 50
X 13 H st (] h 1 3 5
X, o mol« L°1 7.5 8.5 9.5
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Tab.3 Scheme and experimental results of the response surface

SoEy XoWER Xoidil Xe- @il X BAEWE YR
F5 /(mL.+g V) WE/C  BE/h /(mols L1 HR/%

1 10 40 3 8.5 80.5
2 10 40 5 7.5 79. 4
3 10 40 1 9.5 78.4
4 10 40 3 8.5 79. 4
5 10 40 3 8.5 80.3
6 10 30 3 9.5 82.0
7 5 30 3 8.5 79.5
8 10 40 3 8.5 83.5
9 10 50 5 8.5 84.1
10 5 40 5 8.5 78.1
11 10 40 5 9.5 82.9
12 20 40 3 9.5 84.7
13 10 50 3 7.5 85.8
14 15 40 1 8.5 80.3
15 15 40 5 8.5 85.6
16 5 40 1 8.5 75.5
17 10 30 3 7.5 84.7
18 5 40 3 9.5 81.7
19 10 40 3 8.5 83.8
20 15 30 3 8.5 84.7
21 10 30 1 8.5 80.3
22 10 50 3 9.5 85.2
23 15 50 3 8.5 84.7
24 5 50 3 8.5 81.6
25 10 40 1 7.5 76.7
26 10 30 5 8.5 82.9
27 10 50 1 8.5 82.1
28 5 40 3 7.5 77.8
29 15 40 3 7.5 85.6
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Tab. 4 The results of variance analysis
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Fig. 2 (a) Leaching rate value and the predicted value contrast figure, (b) leaching rate of residual normal

probability graph
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Tab. 5

Better leaching conditions of response surface pre-
diction and the response values

W B/ RIMER RMN BEKE R
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