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Table | Element analysis results of pyrolusite
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Table 2 Preferred results and price list of the reducing agent
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Fig.1  Effect of sulfuric acid dosage on leaching rate of manganese
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Fig . 2 Effect of reaction temperature on the leaching rate of
manganese
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Table 3 Thermodynamic parameters of the reduction leaching
of pyrolusite with glucose
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T/C  AH/KI AS/J-K AG/K] - mol K Log (K)
25 -3007.56 1154.452 -3351.764 1.000E+308 308
35 -3005.13  1162.471 -3363.349 1.000E+308 308
45 -3002.81 1169.885 -3375.011 1.000E+308 308
55 -3000.59 1176.755 -3386.745 1.000E+308 308
65  -2998.47 1183.139 -3398.545 1.000E+308 308
75 -2996.42 1189.092 -3410.406 1.000E+308 308
80  -2995.43 1191.925 -3416.356 1.000E+308 308
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Fig.3 Effect of reaction time on the leaching rate of manganese
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Fig .4 Effect of reaction time on the leaching rate of manganese
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Table 4 L9(34) orthogonal test table
OB N RNR EAl RN R
5 E/mL E/C  HE/g WA/ 1%
1 35 85 15 4 76.0283
2 35 90 17.5 5 88.7520
3 35 95 20 6 97.2821
4 40 85 17.5 6 90.7785
5 40 90 20 4 96.7911
6 40 95 15 5 82.5212
7 45 85 17.5 5 95.0195
8 45 90 15 6 83.8769
9 45 95 17.5 4 96.9550
K1 87.6875  87.2754 80.8088  90.2581
K2 90.0303 89.8067 92.4952  88.7642
K3 922838 929194  96.6976  90.9792
R 4.5963 5.6440 15.8888 2.2150
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Table 5 Element analysis results of leaching residue
THE C O Mg Al Si S Ca Mn Fe
Wit/% 3.62 47.99 0.12 10.13 17.79 2.11 0.88 7.83 9.53
At/% 6.40 63.60 0.11 7.96 13.43 140 047 3.02 3.62
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Experiment of Preparation of Manganese Sulfate by Organic Reduction
Using Pyrolusite
Zhang Tian,Wang Haifeng, Wang Jiawei, Zhao Pingyuan

(College of Materials and Metallurgy, Guizhou University, Engineering Technology and Research Center of

Manganese Material for Battery, Guiyang, Guizhou, China)
Abstract: The leaching of pyrolusite with organic reducing agent by single factor and orthogonal test were
studied. The effects of sulfuric acid dosage, reaction time, reaction temperature and organic reducing agent dosage
on leaching rate of manganese were investigated. The results showed that the rate of manganese can reach over
98% when sulfuric acid dosage is 45 mL, reaction time is 6 h, reaction temperature is 95°C and organic reducing
agent dosage is 20 g, which indicates that the approach has great prospect for industrial applications on improving
the leaching rate and reducing costs.
Keywords: Pyrolusite; Reducing acid leaching; 2,3.4,5,6-five hydroxyl hexanal;



