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Recovery of Beryllium and Production of Magnesium Fluoride from
Beryllium-containing Smelting Slag

ZENG Zhi-yan', WANG Lei**, KONG Ling-bin**, CHENG Quan-hui', GUO Pei-min*
(1. China Minmetals Beryllium Co. , Ltd. , Hengyang 421513, Hunan, China;
2. State Key Laboratory of Advance Steel Process and Products, Central Iron and Steel Research Institute, Beijing 100081, China;
3. CISRI Sunward Technology Co. , Ltd. , Beijing 100081, China)

Abstract: In order to solve the accumulation of beryllium-containing smelting slag and recover beryllium
and magnesium resources, the beryllium-containing slag was treated by acid leaching, gravity separation,
and calcination. The key parameters of acid leaching process were studied in detail. The results show that
leaching rate of beryllium from beryllium containing smelting waste residue by hydrofluoric acid is 89 %
and beryllium content in residue is 0.05% under the optimum leaching conditions including L/S of
2.5 mL/g, acid concentration of 18% , leaching temperature of 85°C, and leaching time of 6 h. In order to
improve leaching rate of beryllium in slag, secondary countercurrent hydrofluoric acid leaching was used.
The results show that the comprehensive recovery of beryllium is 97% above and beryllium content in
residue can be reduced to 0.012%. After gravity separation and calcination, high quality products with
MgF, content of 98% above and beryllium content of 0. 01% below can be obtained. It is feasible to adopt
the combined method of smelting, separation and calcination, which can not only recover the residual
beryllium in slag, but also produce qualified MgF, products.

Key words: smelting slag; beryllium; hydrofluoric acid; gravity separation; graphite; magnesium fluoride
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Table 1 Chemical compositions of smelting slag /%
e Be Fe Al Si RAEY (O Koy
1 0. 50 0. 041 0.015 0 0.008 6 >10 18
2 0. 31 0. 037 0.006 1 0.009 3 >10 16
3 0.28 0.033 0.009 3 0.007 4 >10 15
4 0.74 0.031 0.011 0 0.011 0 >10 20
5 0.097 0.027 0.006 9 0.006 9 >10 10
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Fig. 1 Effects of acid leaching temperature on

leaching rate of beryllium from smelting slag
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beryllium from smelting slag
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Fig. 3 Effects of leaching time on leaching rate of

beryllium from smelting slag
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Fig. 4 Effects of hydrofluoric acid concentration on

leaching rate of beryllium from smelting slag
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Fig. 5 Process flow chart of beryllium-containing
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Table 2 Chemical compositions of acid leaching solution of beryllium-containing smelting slag

BEESHLEIZEREE

—Ril/(g- LD

s Be Fe Al Si F Be it/ 20
1 2. 31 0.76 0.041 2.13 48. 84 98. 4
2 2.01 0.96 0.033 3.25 56.16 98.5
3 2.35 0. 26 0.012 2.16 112.13 97. 2
4 2.7 0. 46 0.023 2.21 67. 14 98. 2
5 2.32 0. 52 0. 027 1.32 65. 16 97.0
6 2.15 0. 44 0.021 1.95 64.23 97. 4
7 1. 95 0.25 0.025 1. 65 70. 01 97.5
8 2.36 0. 32 0. 32 2.12 71.25 98.0
9 3.12 0. 52 0. 52 2.05 70. 12 98. 1
10 3.06 0. 39 0. 39 1.95 65. 31 98. 4

x®I “RRHBTENS
Table 3 Chemical compositions of secondary leaching slag /%

it MgF, Be Fe Al Si C
1 86 0.012 0 0.031 0.021 0. 30 13
2 89 0.011 8 0.026 0.024 0.20 10
3 83 0.012 6 0.024 0.031 0.16 16
4 85.5 0.012 6 0.025 0.032 0.24 14
5 87.5 0.014 4 0. 026 0.025 0.22 12
6 89 0.012 0 0.078 0.026 0.18 10
7 88 0.012 0 0.033 0.018 0.2 11
8 84 0.009 7 0.032 0.017 0. 21 15
9 87 0.0110 0. 020 0. 020 0.25 12
10 86 0.012 0 0.022 0.023 0.28 13
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Table 4 Chemical compositions of magnesium fluoride slag after gravity separation /%
L MgF, Be Fe Si C
1 96. 387 0.013 0. 020 0. 037 3.205
2 96. 590 0.013 0.023 0. 006 3.126
3 96. 357 0.015 0. 022 0. 051 3.378
4 96. 404 0.014 0.019 0. 051 3.247
5 96. 498 0.016 0.024 0.061 3.187
6 96. 533 0.013 0.025 0. 052 3. 145
7 96. 520 0.013 0.021 0.074 3.192
8 96. 321 0.011 0. 020 0. 045 3.371
9 96. 430 0.012 0.019 0.051 3.236
10 96. 373 0.013 0.021 0. 037 3. 250

3.5 BEREFELE

MR A G BTk, LA B 7 ) MgF, B 7E
400 CR T4, LLEBR K 5 5 R A= . 7% & 5
7 B R AL B AT R W B A Y T B N A B kL
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/NI Bbe e MgF, il W3R 5. 32 5 Be,Fe

NAEH B AE bR . Be 4 800 CHBAEIF L TF 0.01%,
Pl MgF, R & K. BATZWBEPRA
Na,Ca #E A L 88 W54 . F2 o MgF, DLk &
ARSI R . B IR MgF, ™ dh il Fm A SN
LB T AT Rl R 42— RGN
7
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Table 5 Chemical compositions of final product of magnesium fluoride /%
iR/ MgF, Na Ca Be Fe SiO;
1 =98 0.1 0.1 0.009 7 0.021 0.038
2 =98 0.1 0.1 0.008 6 0.024 0. 0062
3 =98 0.1 0.1 0.004 3 0.023 0. 053
4 =98 0.1 0.1 0.010 0 0. 020 0.053
5 =98 0.1 0.1 0.007 2 0.025 0.063
6 =98 0.1 0.1 0.014 0 0.026 0.054
7 =98 0.1 0.1 0.007 2 0.022 0.076
8 =98 0.1 0.1 0.009 0 0.021 0. 047
9 =98 0.1 0.1 0.008 6 0. 020 0.053
10 =98 0.1 0.1 0.005 6 0.022 0.038
RN HEOR, #A T WA A 5 A FH KB K

1) 3 JiT 40 900 R 95t Ak B0 25 0 6 . Bk AR
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