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A method of producing magnesium by vacuum thermal reduction
using magnesite and dolomite as materials

FENG Nai-xiang, WANG Yao-wu

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: The experiments of a new method of producing magnesium and aluminum hydroxide as by-product using
dolomite and magnesite as materials and aluminum powder as reductant were studied. The results show that when
magnesium is produced by vacuum aluminothermic reduction using the mixture of calcined dolomite and calcined
magnesite as materials, the reduction ratio of Mg can be over 89% under the conditions of reduction temperature 1 200 C,
reduction time 2 h, and the excess coefficient of reductant 5%. The main phase of the reduction slag is CaO-2Al,03 and
the content of alumina is about 67%. The Al,O;leaching rate of reduction slag reaches 85% when the reduction slag is
leached with a mixture of sodium hydroxide and sodium carbonate. The main phase of leaching slag is CaCO;. The Al,O;
enters into the leaching solution with soluble sodium aluminate. Aluminum hydroxide with whiteness of over 97% can be
obtained after carbonation precipitation.
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Fig.1 Flowchart and materials balance of Pidgeon process
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Fig.2 Flowchart and materials balance of new method
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Table 1 Main compositions of dolomite and magnesite

Mass fraction/%

Material
MgO CaO SiO, Al)O; Fe,O; Burning loss

Dolomite 21.70 30.66 0.34 0.14 0.01 47.15
Magnesite 47.36 0.50 0.45 0.08 0.32 51.29

IR P OB AE A I SR B N R C R T SEREAT
e, R JEURHIRI BRI 3 ) A T =40 1100 °Cy
A 850 °C, AEULHRBRIR M BbE 1.5 h, HBRSE T
W4 JEORHEE A BPREFE /N T 0.1 mm, SR/ T 0.074
mm 8RR G 5 72 SEEe AR L B SR d 20
mmX 20 mm [HORIE G S NPk}, 348 iR 50 FH A
BRI AERE R 98%. (ERURHE R, BERT L% I
N7 R Q)UEATRCRE, T DA% fh 2% ) b 2 (3) Bl (4)
HEATHCRE. 424027 B N 3 (4) AT O R AT AR A5 5t /N 1)
SRR L, RIE R S MV 2 ey, I JiR s A
1200 ‘C LA LA REHELT, 1 200 ‘CH CaO-6ALOs 12 ik
G, BRI B IR R IR, i T = E
1 300 CLLEmF, 4% WX (4)HEA T Bk T SRR = i
Bd Jse, ARSI T I8 JRURE ) A s KORBRAI
o 2B P R R AN S o 3 J5 S N (3)FI(2) 1) S i
FERAR, {E 1 100~1 200 ‘CHI A $RAF 5w SR 5K



#2145 10

WJ5HE, A — P LEESATRN T AR ) JFURL I A R R DR AR 2681

B30 )5 S Q)AL 34 Ji S (3)3de Jst i e A e/
P, DAL, AWFSOR A i S W (3) BEA T L e

1.2 KWEE

T B AR IGE R BRI I8 J5 S N 25 & 3 i
TNo 1 EIE AN ANV AN T I SR NV, 1%
I Ji S N RERR) AP A S Ay AT AT PR HIK . A
A B ERNEEL WA IBJEUR N PIRLE T P i 1Y
R S NVE o HEANIE S IRE S AR IRCEL ), AR
g BRI A BRI e I G (1) &5
A 5 TN b B VR 48 S B PR I 5 7 EAH [+
H KR AR 2

3 RBEE REE

Fig.3  Schematic diagram of experimental apparatus of
magnesium production: A—Thermocouple; B—Vacuum tube;
C—=Circulating water; D—Water-cooled jacket; E—Condenser;

F—DBriquettes bucket; G—Briquettes; H—Furnace
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Fig.4 Effect of reduction temperature on reduction ratio of
Mg at excess coefficient of reductant 5%, briquetting pressure

30 MPa and reduction time 2 h
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Fig.5 Effect of reduction time on reduction ratio of Mg at

excess coefficient of reductant 5%, briquetting pressure 30

MPa and reduction temperature 1 140 C
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100

90

T T

80 -

Reduction rate of Mg/%

70 - : ' :
20 60 100 140 180 220

Briquetting pressure/MPa
B 7 el RECh 5%, SRR 1140 C L B
() 247 2 b I ) T s 0 B S 4 ) 5 )

Fig.7 Effect of briquetting pressure on reduction ratio of Mg

at excess coefficient of reductant 5%, reduction temperature

1 140 C and reduction time 2 h
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