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Fig. 1

smelting  device!'®™'%:

Multi-heat source electrothermal magnesium
1—Plate heating element; 2—
Electrode; 3—Furnace mantle; 4—Insulating layer; 5—
Flame retardant coating; 6—Hot slag warehouse; 7—First
stage vacuum valve for slag discharge; 8—Cold slag
warehouse; 9—Cooling water jacket for slag bin; 10—
Second stage vacuum valve for slag discharge; 11—Feed
bins; 12—First stage feed vacuum valve; 13—Stock bin;
14—Second stage feed vacuum valve; 15—Furnace lid; 16—
Thermal-protective coating; 17—Magnesium crystallizer;
18—Crystallizer cooling water jacket, 19—Magnesium

vacuum valve; 20—Reaction bin
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magnesium reduction furnacet**

Semi-continuous vacuum induction heating
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smelting plant!®”!

Calcination-reduction integrated magnesium

ZLZERITER KA R R A AAHET
Mke, BESGEE, Atk MRS, AR5
TSN 3%~5% IG5 77, A FH [ 45 3 BR AL ) 2% i L
1% 5~20 mm [AEBRE . BRI RBRE 58 SR 475 1R
—IEJEHER ERL, AR A A R IERE, JERIHE
W R Ik P2 7 A 1 e R AT ) A R ) AR BR A AT
g, AR IEE R E AT, SGE
TG T2 A A B fa 75 2L i 5 4 Re A
R RE IR T . 1% B ORISR X 2 IR L
HEMRG & RIS B — A SN, A BT
WA R EEMHEREE, AL RS T
4, HFWARINSEER, ILETXREE, Tl
AEEIC AR REE b, I SRR IE

ZL SRR T B BT IR AR kG s
A NTLS R FGYE . AP ORI ]
A, R JE A 8~12 h 4 fE B 1~1.5 h, BEMIZRE
[ KT 90%, Wil REFE H 1.47x10" T REMK &=
1.03x10" J, JHECO,HE10t, LUl RuE i ESL
Ao I H HARIRAFHE 47 Jm H R E B R R
RETN, 20194, RACKZFERFEHR T LR R H
NN ERAFIETT 2T T “ —RERIEE A
B T H AAEHESE N TY, AR EE RIUBA T
ARIFGaE L=, W TR TEIE %

[, 1% ATE S BRI R KA AR R 1
el b, S th LG e I P 28 SR A R HE ) “AERT
BT MR, RBET LRAUE N M
JIBR, KT LA AR SR, AR
BERESACE T, IENBRRRHER IR et 7 —
Tt L

1.4 $£FIR(CSIRO’s Magsonic™ Process)
RN 5 K P ] 8 AR AL KR S B
B2z 5 Tl 5T 20 21 (Commonwealth scientific and
industrial research organisation, CSIRO) H 2003 4F JF
GERIE FUOR PR MR, B — Pl o T S I ) 7
%, % T A 4 e TE (Magsonic). 18 Ji
5 B RHE B 2 B A ROBE, A A B

RS AR IR AU DL 445 T T
IR WG, BEAK R RIERAS , R AR A B

— B DL BHOR . X S A — Nk
TR SIS 3L, o FORWEE, HTER
FRUN I 4 FT 7R o

M<1 M>1

4 BLFC/RBHE TAE R E
Fig. 4 Working principle of Laval nozzle!™

P FL/R W & — BOBT4a iy w4 AR5
AT, FEEGE BN, M<I(M RifES i )
OAE), A b A kT AR N R 2 M=
LEF,  BOZEMEE RIME, sk )5, 2 M>1
N Rv R SR AT PNTTE: I NRa R L NINE oY
K, FEJIBEAK, EEHIRIE TR, CSIRO HIEEEH
T AR R B LR (28 PP i R 1, R B2
SPER

Bl 5 A6 FTm 73 il B il L2 st B 5
T BT, JFUR R B E =T 1700 °C 1 & il
WNEAT OB, AR BEZE RS — A AR & R
St T E AR, W 2 EE 04 20
Ve, X AT DLAE A5 VR A S MR 9 R BRI 25 200~
300 C, TEMLIEFE A, A H 0 A E R Ak
10°K/s. JBASARPGEA MG, 258 e
EAEK, MMIAR] T FHIEEEARR S — Ay



BEHH

EEM, . FEBEAH LZHAIUR SR 1723

©0OOOO00000 06

AL LS IS LLL IS S TLL L LSS LI IS AL L 1Y)

AEINMINMIUOIDIWN
V2222222222227

Es5 SEETzERrres
Fig. 5
Hopper; 2—Feed pipe; 3—Steel shell; 4—Refractory

Magsonic process device principlel™ " 1—

material; 5—Furnace material, 6—Electrode; 7—Induction

coil; 8—Coated refractory; 9—Laval nozzle; 10—Reactant
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Mg metal
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Fig. 6 Magsonic process route flow chart!’”

S

BRI AL 2 5 TV 7L 20212016 457 H
XPANEAT, ZEAR T 80% ReR, I 60%
—SEACBRHEI, A RO HNE T 22 4 R <6 B
AT AT R E AR, Barhik, ERERKT
ZL SR DAL RIE

1.5 HEIRIEISG-ESGEETTE

2017 4%, TEFIN A A RS b,
[l 37 007 MV ATE 9 BE (RIST)AE LA R L5 H Al F
R — R AN R ES R E TS, FK
CTRP L, W 7HiIR. %L 2K N8I
I, FHEREIFERRIR, M2 AR BEE
FEfE b, RIREEH 1A 2 AKX, ik
JEIX AT 4 e R T A6 ) 3R JiL B i) AR ER 2] 1 3 482 4%
A, MTSEEL AL Tl k. B Retb A=,

551 TR X ISR S5 X 5 v 1) X AR #A i #AEk (4]
3h, WREEFHFI400 C; F2FHAX A LS h, R

Condenser

Il
I

Reduction »
zone =

Preheating
zone 2

en

g
)

o
@)

IH’ Preheating
. zone 1

=

7 CTRPLZ
Fig.7 CTRP process

TEHI 800 C; &R X H I 45 h, MR ERN
1200 'C, HZJE/NF 10 Pa. 5 RITH T ML,
IR I B 5 10%, 7 ORI E 30%, A7
FRABENL30%, IR T 95%, AR E 4R
1 5%

RIST BHT 8 T 2 SHAE B2 A0 T se R
B A, R T, f 2 3 PR
K, BUEBAMEELS. XTiZ LM R
Wk, AR LA e h Tk Ak o . i 100
1l 8k 2009 4F 5| 1k Hp [ 1 20 5 R AT 4 ) R
AEF=, FPEEZ110000 ta, {H2017ELLEE, A
PR

1.6 FEHWHEEE—MHIHE

RE SRR RIEE S, FESA TP
HEWSEER . JOH GRS E £ E
IBER R, SALEIGER 5410t SALEENE B 40.612
t, SALEGERE 1204 73t ¥ 5 EE AL, HEdis
AW, R B R, AN, BT EERbIE
W R oK A AR =0, R AR P AT 350
Z7it, HEHREILBERRI3500 2 )1 t. AL, EhibIHE
VR RS R BA ) RS SR 2h
TR ST A0 SRR R S 77 2R 1 g /K K R 2
W, AR EER AT E S, B T AL AT
i, X AAE LS ERIIBEIR R 255 T R R 1 1 R B )
K, BIEVIT. 2 ENEFRAREHEZMR
ik, 4G HEERMTEMNS, RAVEET



1724 T A e E SR

2022 £ 6 H

s R [ B Tk A

2010 475 g shibi B ] S IR B s & A =] 3
Wy T2 5aEhpkes, HEETE
BRI KT B, $EEA TR, T
TAEE N E 8 Fron. — WA 10 77 t & @ Bk
FEH, T2017F i eLBkanitiatr.

EJE BRI H RFESSA AR B E =
TR, DA AR i AL R PRI s
JEURL, P fmBoRz 0. IR BTIEA v Rl 2. A
R HIOuRT S DUER S8 DLRAR T4
B, AR R IWIEm SRS BN
Mo RALIGEE R dhe AEZIRITERBIH XA 3
CEREEH]. RREORI MG LEE, SEI
ST BT R At kiae®r

off

M H

i)

W& k™. TH N EBH M ILASFIUE ,
SRR A AE 77 40 Ji t & @k, 240 73t FHEE K
MTO il & 200 /5 t BE LM (PVC) 200 7 t 4l
Bl 240 7 tFER . 200 5t A RECERE . TiH
PP FE R = B A 9 froR™,

& 8RR ke, HigIh&EeE— ik
TH 2016 4F 12 H D A= 7 o K S B RORE
fERABELE K& B 6 45 Fh K 2 0.25 N 45 4
K, IEFIEHERAE. 2017951 HE K Bk
BRI HLAE T 4l N 99.96% BEkE . & @B — 1A
T A %02 B ——10 7 t & BB B T Il A
AR, SELT BRIRLE AR RS e A R A
H AT IROUCRE, RAEBA A= I FE S T AL
WAk Bah, AE ORI R R AT, 2N

Brine after potassium extraction

Brine storage tank

CaCl, —Stirred reaction tank<—Na,S-9H,0

Vacuum drum filter—= CaSQ, slag

Stirred raction tank <— BaCl,

Vacuum filter— CaSO,, MnO,, Fe(OH), and

other impurities

Extracting agent——————= Extraction except boron

Extraction agent
regeneration system

Evaporation concentration <——Steam

Granulation

A stage of b(!iling dehydration
- t )

Into air

,—» Hot flue gas —Two-stage boiling dehydration——Exhaust—» Exhaust

Heat exchanger — Hot HCI gas — HCI atmosphere
is completely dehydrated

T

gas purification

Hot flue gas Dry HCI gas Hydrous HCl  Anhydrous magnesium

T gas
Natural gas  Combustion Hydrous Gas resolution
furnace  HCl gas system
Air
Alloy batching furnace
Molten slag

Magnesium alloy
ingots

Molten slag

Metal magnesium

chloride granules

Power transmission

system

Electrolytic—- Chlorine— Dust collecting dry

Refining Liquefied

Liquid chlorine

PVC plant
ingot

B8 LR L 2 A

Fig. 8 Flow chart of salt lake electrolysis process!”’
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Research status and progress of novel technology for
magnesium production

CHE Yu-si"?, DU Sheng-min?, SONG Jian-xun'-2, HE Ji-lin"?

(1. School of Material Science and Engineering, Zhengzhou University, Zhengzhou 450001, China;
2. Henan Province Industrial Technology Research Institute of Resources and Materials,
Zhengzhou University, Zhengzhou 450001, China)

Abstract: Magnesium is a rich metal element in the earth's crust, which can be used as additives and structural
functional materials. The industrial production of magnesium mainly has experienced electrolysis and thermal
reduction, and various electrolysis and thermal reduction processes were derived. This paper summarized the
research status of magnesium production technology at home and abroad in recent 20 years, and introduced some
typical new magnesium production technologies in detail. Some processes have entered the pilot and industrial
demonstration stage, which plays a leading role in the development of original magnesium smelting technology in
China. In view of the problems existing in the mainstream production process and the current research status of the
new process, the suggestions and ideas for the development of the magnesium production were put forward for
reference.

Key words: magnesium production; silicothermic process; carbothermic process; magsonic process
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