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Table 1 Chemical composition of magnesium (mass fraction, %)
Mg Ca Cu Zn Pb Fe Al Ni
96.54 0.56 0.00064 0.0035 0.0097 0.0011 0.066 0.014 -
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Fig. 1 Photograph of magnesium ingot(a) and schematic diagram(b) of reaction device
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Fig. 2 Relationship between volatilization rate of metal

magnesium and temperature under system pressure of 30 Pa
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Fig.3 Photograph(a) and SEM image(b) of magnesium condensate
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Fig. 4 Relationship between free energy and temperature of reactions under different pressures
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Fig. 5 Material photos((a), (b), (c)) and SEM images((a’), (b), (c’)) of condensates of CO, reaction with magnesium vapor at
different temperatures of condensation region: (a), (a") 375 C; (b), (b") 398 C; (c), (¢') 421 C

R E AR, TEABEREE N 375 i1 398 C FIEERA
BRI RN, 7 421 C TR IRB A B 72 %, (2
SE MR e . BRI RAS B A SEM R (ILIE 3) .
N Em AR RE RS, R /NS 5. X EE R I
6 FIBEN CO Jofd 2 1vA e fb AR 10 MM ASF, i
P RS, MR RS EERESR, KA EY
AFE DR o

KHELE 5 B 6 wl 41, CO,1EH T 3R1G A B
RIS N, T CO 1E T IR B T 45 i
A AR AR 5], B — B S SURE
JIT LAY % A R A 375 398 A1 421 °C il CO ¢
53R (A B i BSE BUE AT EDS 204, Wil 7 fir

TN I 7 BT, BRI AT R h S ' A 17.92%.
81.64%F1 88.80%, B, B wEilm, KV
BSE KR OIXEHEHIRoTER, CO SHERENT X
LA . B 7(a) AR S RIAE) 14.78%, XFELIE 3
BEARA A BRI B A S ' b, BEES
BRI FE 52 B Ak, 456 ) 2 AT AN AE S50 4
PR CO 58 R A2 OB FH A il

A CO JE13 B4 B R ARG, SEAA
AT RAG B AMHRAMG, HN CO 58KL
T2 RO A R AR, AN [ 3R T BT
HORTE], ) E 0 AT I R P R USOR S S A 7 4
JE AR SRR —EFit. CO — KT



529 B 4 W fE BE, &5 AT COo/CO WEEZE R EEIIRE I 855

6 ANFHEZ T CO HHEZAAEHIFRIR) VB S 18 K SEM 4
Fig. 6 Physical photos((a), (b), (c)) and SEM image((a’), (b), (c¢')) of condensates of CO reaction with magnesium vapor at
different temperatures of condensation region: (a), (a") 375 ‘C; (b), (b") 398 C; (c), (¢') 421 C
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Fig. 7 BSE images of condensates of CO reaction with magnesium vapor at different temperatures of condensation region:

(a) 375 C; (b) 398 C; (c) 421 C
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Abstract: Aiming at the key problem of reverse reaction of magnesium vapor in vacuum carbothermal reduction method,

the effects of CO,/CO on magnesium vapor condensation under vacuum conditions were studied, which is to provide

theoretical basis for safe and efficient condensation and collection of magnesium vapor in the process. The results show

that the condensation of magnesium vapor is a desublimation process from gas to solid at 30 Pa. In addition, when the

system pressure is 30 Pa, the heating temperature is 700—800 ‘C and is kept for 30 min, CO, can make the crystalline

morphology of the condensate uneven, but cannot react with magnesium vapor. And under the same experimental

conditions, CO can chemically react with magnesium. The obtained condensate contains magnesium, oxygen and carbon.

CO can hinder the magnesium vapor to condensate into the regular crystal.

Key words: magnesium vapor; CO; CO,; vacuum; condensation
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