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Reaction Eq.
Dolomite Ferrosilicon

2 (MgO - Ca0O) + Fe-Si(75%) — 2Mg + CaO - SiO, + Fe

Reaction condition:

Temperature : 1200°C Pressure: 0.01 Torr(1.3Pa) ot
s> _ § Heat source :

Coal 7.2t /Mg 1t

HNEH=-T

-em— | Material: Briquettes

:l-"i".--"'!:l"—

/Mr =Y Large emission of CO, around 37t
and a lot of PM2.5
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Energy loss = —<5|E|2 + nfege,"|E? + mfuou,"|H|?

E : electric field intensity, H : magnetic field intensity
o : electrical conductivity

g, - permittivity of free space, ¢,.”: dielectric loss
U - permeability of free space, x,.”” : magnetic loss.

BER RO A FCaO-MgO) ¥MAE A (T s, [ 1R e
CHRFEE 4-003at245GH: o g 4)3§§ /(rf" 5 wtk, Fe 25 wi) HHE
- 0: 0.1 S/m '

RLwk: 80 wt.% BERFA<T A, 20 wt.% ZxAT Yy
) —ITRBEAE.
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Waveguide Cavity
TE103 mode
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Temperature (°C)
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- broad-band antenna
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- lots of reaction points
i Eggi | Magnetron Frequency distribution
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Experimental (101)

Multi-mode cavity : 800W 7000

6000 -

- Reaction Temperature : 1000°C 0

- Pressure 2 Pa = 0

- Reaction time : 80 min ?) 4000 |

- Dolomite (11.1115g) £ 3000 - (002) f

Ferrosilicon 75wt%FeSi (2.84559) 2000 400, (102) ]
Starting material total : 13.957¢g 1000 - { J (110) -

"
W i f ” oy oo kex

0 | | | |
20 30 40 50 60

Two theta-omega (degree)

- broad-band antenna
- lots of reaction points

Result: ‘-V

Mg Yield:71.4 % (Mg:1.72¢g)

It was succeeded in smelting Mg with yield 71.4%

using microwave Pidgeon method. 0
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Smelting Mg with 1 ton
Magnesium Yield by this method:  70%

Theoretical Calorie : 15.23 GJ
Heat efficiency : 37 %
(Real temperature raise x Heat Capacity/Microwave energy)
Microwave energy Conversion: 70%
Total energy: 58.58 GJ
2
f:;n Conventional method (Coal & electricity) : 192 GJ
Lq‘:: - O &4
2 JA70;KREDaVED

BAIRIILEXF—NE: 68.6 %
SCIENTIFIC REPg}RTS

OFEN Smelting Magnesium Metal using a
Microwave Pidgeon Method

*, Shuntaro Tsubaki®,

Satoshlchnnan‘, Mmo Fukui’& N-umx lnlzu‘
Rcaeck 34 January. 200 Maq esium (Mg) is a lightweight metal with pt cationsi nmpomu‘onand sustainable battery
I l Accepted: 17 March 2017 ologies, but its current pnod tion through ore reduction using the conventional Pidgeon process
"\\ Published: 12 April 2017 © emits I qeacnmml lco and particulate matter (PMI 5). Inmswmt anovel Pidgeon process driven
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TEL : 03-4212-6821 FAX : 03-4212-6510

Mail :

URL :

KRA-contact@kosen-Kk.go.jp

nttps://www.kosen-k.go.jp/
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