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Table 1 Analysis results of main chemical elements in low-grade manganese carbonate ore %
Mn Ca Mg Al Fe Na K S C Zn
12. 38 3. 480 1.25 5.79 3.21 0.720 1. 999 1.92 5. 820 0.018

* —Ca,ALSiO,
o —Si0,
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Fig. 1 XRD pattern of low-grade manganese

carbonate ore

a— K 5 000 % s b—J K 10 000 % ;K 30 000 %5
d— K 5 000 £, S

2 {RRIIEBEREY # SEM-EDS 545 R
Fig.2 SEM-EDS energy analysis results of low-grade

manganese carbonate ore
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Table 2 EDS point analysis results of low-grade
manganese carbonate

R

C 15.10 22.48 8.31 2.59 26.83 15.08 16.66
(0] 12.82  9.72 49.09 25.25 22.34 45.56 47.10
Mg 0.11 0.11 0.08 0.22 0.20 2.88 2.02
Al 0.85 0.51 1.57 1.62 2.14  1.47 1.71
Si 2.21 0.82 40.54  3.58 3.43  2.01 2.16
S 32.55 34.51 0.00 0.00 22.14 0.00 0.00
Ca 0.04 0.02 0.14 61.67 0.22 4.26  4.20
Mn 1.59  0.65 0.15  3.53 1.62 27.27 24.85

Fe 34.74 31.16 0.11 1.54 21.07 1.47 1.29

41t 100.00 100.00 100.00 100.00 100.00 100.00 100. 00
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Fig. 3 Effects of ore particle size on leaching

rate of each element and pH
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Fig. 4 Effects of liquid volume to solid mass ratio on

leaching rate of each element and pH
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Fig.5 Effect of leaching time on leaching rate

of each element and pH
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Fig. 6 Effects of leaching temperature on leaching

rate of each element and pH
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leaching rate of each element and pH
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Fig. 8 Variation in leaching rate of each element and pH
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Fig. 9 Effects of cyclic leaching number on

leaching rate of each element and pH
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Table 3 Leaching rates of each element
after 4 cycles of leaching

JLHE BHR/ % BB pn/ (g LD
Mn 97. 65 101. 62
Fe 147.57 9.48
Al 2.96 0.96
Ca 5.95 2.43
Si 0.96 0. 20
R4 BHEHIRHRHEPETE ICPUELR

Table 4
leaching residue after 4 cycles of leaching %

ICP detection results of each element in

Mn Fe Cr Ca Al Pb K S Ti Zn

0.19 2.06 0.003 4.75 7.40 0.003 2.61 5.80 0.28 0.006

H1 26 3 AL, PR 2 A = IR 5, Mn 12
HHARIK 97.65% 2 MW H Mn JT R i & VR A
101.62 g/L.Fe B %K 47.57% ,Ca B HE K
5.95% . AL H R R 2. 96% . Si 2 R K
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Fig. 10 XRD patterns of leaching residue obtained from

comprehensive experiment
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Fig. 11 SEM-EDS energy analysis results of leaching

residue obtained from comprehensive experiment
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Table 5 EDS point analysis results of leaching residue

obtained from comprehensive experiment

_ BiHEH A/ %

o AT FEA 2
C 20. 44 37.78
0 50. 08 15.12
Mg 0.12 0.07
Al 0. 74 0.68
Si 28. 36 1.05
S 0.15 29. 35
Ca 0.03 0.13
Mn 0. 04 0.53
Fe 0. 04 15. 27

At 100. 00 100. 00

R DN A R BT A9 A R B BIA 0
A ARGEC R R W) R IR O BRR
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Table 6 Toxicity test results of solid waste leaching

TE WK /am %‘(’Eﬁtﬂiﬁﬁ/ %”Wﬁtﬂii/ Bk
(mg+ L1 (mg e+ L 1)
Al 308. 21 0.01 0.002 6 I
As 396.19 0.09 0.004 4 =
B 193. 65 0.1 — =
Ba 233.5 0.001 — =
Be 234. 86 0.003 0.000 1 I
Bi 213. 04 0.005 — &
Ca  393.37 0.01 0. 006 =
Cd 228.8 0.002 <<0.000 1 =
Co  228.62 0.003 0.000 6 2
Cr 205. 55 0.005 0.002 3 =
Cu 324.75 0.01 0.000 4 &
Fe 238.2 0.03 0.025 1 s
K 259. 94 0.05 0.032 2 =
Mg 279.55 0.002 0.001 5 P
Mn  279.48 0.003 0.000 8 =
Na  285.21 0.001 — s
Ni 259. 31 0.02 0.001 2 =
P 213.6 0.01 0.006 7 =
Pb 280. 35 0.05 0.002 5 =
Si 251.61 0.001 — 2
Ti 334. 94 0.005 0.002 3 =
Y 311.07 0.01 0.006 0 b
Zn 213. 86 0.006 — s
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i g LA ELT . 0 4 S AR, 2020, 40(1) < 1-2.
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Cyclic Leaching of Low-grade Manganese Carbonate Ore to Enrich Manganese

YAN Danyang, TANG Chaobo, YANG Jianguang, WU Weiwei, YANG Ziyi,
ZHU Xinmai, FAN Xiaobin

410083 ,China)

Abstract: The leaching of manganese from low-grade manganese carbonate ore by sulfuric acid without

reducing agent was studied. The effects of key parameters such as mineral particle size, sulfuric acid

concentration and liquid volume to solid mass ratio on the leaching rate of manganese were investigated

by single factor test,and the cyclic leaching process was optimized. The results show that under the
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conditions of ore particle size —300 pm— 4150 um proportion = 95 %, sulfuric acid concentration of
5.5 mol/L,reaction temperature of 60 °C,each cycle leaching time of 30 min, liquid volume to solid
mass ratio of 4 ¢ 1, and 4 extraction cycles of leaching, the average leaching rate of manganese is
98.35% ,and the mass concentration of manganese in the leaching solution is 101. 62 g/L. The
proportion of manganese and impurities in the leaching solution is coordinated, and the solution
composition is equivalent to the solution composition obtained by the leaching of imported manganese
carbonate ore, which can provide qualified feed solution for the next step of manganese deep
processing.

Key words: low-grade manganese carbonate ore; leaching; enrichment; manganese; sulfuric acid;

cyclic leaching
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Process and Kinetics of P204 Synergistic Extraction of Uranium in
Phosphoric Acid Medium

ZHANG Jiayu,NIU Yuqing, KANG Shaohui, YE Kaikai,REN Yan,CAO Linghua,
ZHOU Zhiquan,SHEN Haonan

(Beijing Research Institute of Chemical Engineering and Metallurgy ,CNNC,Beijing 101149,China)

Abstract: A P204-TOPO-sulfonated kerosene synergistic extraction-Fe ([ ) reduction stripping system
was constructed. The effects of extraction reaction time, phosphoric acid concentration, extraction
temperature,amount of iron powder and stripping temperature were investigated, and the optimal
process conditions were determined. The results show that the extraction-stripping of uranium
conforms to the law of diffusion control-in-phase reaction. The apparent activation energy of the
extraction reaction is 34. 76 kJ/mol,and that of the stripping reaction is 40. 289 kJ/mol. The system is
controlled by both mass transfer and chemical reaction. The optimal extraction conditions are room
temperature, extraction time of 6 min,phosphoric acid concentration of 3.5 mol/L,and V,/V,=1/5.
The optimal stripping conditions are temperature of 323. 15 K, stripping time of 10 min, phosphoric
acid concentration of 5 mol/L, reduced iron powder amount of 10 times the theoretical amount, and
V/Va=5/1. Under the optimal conditions,the uranium extraction rate is 96% and the stripping rate
is 81. 3%.

Key words: wet-process phosphoric acid;extraction; P204 ; uranium;ferrous reduction stripping



