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Study on Sulfuric Acid Curing of Lepidolite Concentrate
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Abstract: The sulfuric acid curing process of the sulfuric acid method treating lepidolite concen-
trate, which is the key factor on comprehensive utilization of lithium, rubidium and cesium, was
investigated by using L,,(4”) orthogonal experimental design. The results showed that the impor-
tance of the factors affecting the sulfuric acid curing of lepidolite was: acid — solid ratio > sulfuric
acid concentration > curing duration > curing temperature > particle size. The optimum curing pa-
rameters were determined as follows: acid — solid ratio of 1 : 1, sulfuric acid concentration of
80% , curing duration of 4 hours, curing temperature of 150 °C | particle size of 80% below 74
pm. Under the optimal conditions, the leaching efficiencies of lithium, rubidium and cesium were
97.58% , 96.73% and 97.39% , respectively. The study can provide reference for sulfuric acid
method of treating the lepidolite ore, which lays the foundation for the comprehensive utilization of
lithium, rubidium and cesium in the lepidolite ore.
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Table 1 Main chemical compositions of the lepidolite concentrate
414y Li,0 Rb,0 Cs,0 K,0 ALO, Si0, Na,O F
S 3.24 1.02 0.22 6.25 20.71 60.63 2.49 5.10
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Table 2 Factors and levels of the orthogonal experiments

KV HEA HAEB RHERC HED FHRE

LR/ iR Pk R 2dvbet

(=74 wm, %) FE/%  JFE/C (mL-g™') [dl/h
1 50 50 120  0.5:1 1
2 60 60 15 0.6:1 2
3 80 70 180 0.8:1 3
4 100 80 200 1:1 4
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Table 3  Results of the orthogonal experiments

g E/ TRk Ak R H% %ﬂ:ﬁﬂ‘ Li 2 Rb 2 H Cs B bR
(=74 um, %) /% BE/C /(mL-g™')  Jdl/h R/ % R/ % R/ % JE/ %
1 50 50 200 0.8:1 2 63.50 65.48 58. 60 62.53
2 60 50 120 0.5:1 3 45.11 47.52 52.36 48.33
3 80 50 180 1:1 1 75.34 75.31 67.04 72.56
4 100 50 150 0.6:1 4 56.47 57.04 62.23 58.58
5 50 60 180 0.6:1 3 59.50 61.00 60. 61 60. 37
6 60 60 150 1:1 2 86.39 84. 68 82.30 84. 46
7 80 60 200 0.5:1 4 59.28 63.27 61.65 61.40
8 100 60 120 0.8:1 1 66.95 69.53 63.94 66. 81
9 50 70 120 1:1 4 87.18 86.25 84.95 86. 13
10 60 70 200 0.6:1 1 72.05 72.58 64.54 69.72
11 80 70 150 0.8:1 3 94.37 93.04 91.73 93.05
12 100 70 180 0.5:1 2 70. 89 70.01 62.70 67.87
13 50 80 150 0.5:1 1 65.35 65.23 60. 48 63. 69
14 60 80 180 0.8:1 4 97.10 96. 00 95.05 96.05
15 80 80 120 0.6:1 2 73.47 74.33 67.11 71.64
16 100 80 200 1:1 3 98.64 96. 87 97.21 97.57
K, 272.72 242. 00 272.91 241.29 272.78
K, 298. 56 273. 04 299. 78 260. 31 286. 50
K, 298. 65 316.77 296. 85 318. 44 299. 32
K, 290. 83 328.95 291.22 340. 72 302. 16
L, 68. 18 60. 50 68.23 60. 32 68. 20
L, 74. 64 68. 26 74. 95 65. 08 71. 63
L, 74. 66 79. 19 74.21 79. 61 74. 83
L, 72.71 82. 24 72.81 85. 18 75. 54
R 6.48 21.74 6.72 24.86 7.34
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Table 4  Results of the comprehensive tests
i Lt RbRI  Csirily 2fbf
i /% /% /% /%
YZ -1 99.11 98.76 98.82 98.90
YZ -2 96. 14 96.08 95.88 96. 03
YZ -3 97.49 95.36 97.47 96.77
SEIME 97.58 96.73 97.39 97.23
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Fig. 1 XRD patterns of the lepidolite concentrate
and the leaching residue
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