Mg-Day in SENDAI at Tohoku Univ.,
2016/11/30
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Reserve base Reserves

1 th 860,000 23.9% 550,000 | 22.0%
2| JdeEREE-RR[E 750,000 20.8% 450,000 | 18.0%
3 a7 730,000 20.3% 650,000 | 26.0%
4| RONFZT 324,000 9.0% 35,000 1.4%
5 kL3 160,000 4.4% 49,000 2.0%
6| A—XLZUT 120,000 3.3% 95,000 3.8%
7 J59)L 65,000 1.8% 160,000 6.4%
8 AF 55,000 1.5% 6,000 0.2%
9 X)o7F 30,000 0.8% 30,000 1.2%
10 ARAY 30,000 0.8% 10,000 0.4%
11 A—RARJ7 20,000 0.6% 15,000 0.6%
12 TA)AH 15,000 0.4% 10,000 0.4%
INET 3,159,000 87.8% 2,060,000 | 82.4%
Z Dk 440,000 12.2% 390,000 | 15.6%
=K1} 3,600,000 100% 2,500,000 100%
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Pidgeonit etc
MgCO,-CaCO; @ Fe-Si &#or

2MgO + Si = 2Mg(g) + SIO,
AG = AG® + RT In py,,© + ([EFHDIA)

T/K]| AHP/KkJ | AG®/KkJ K - S B TIZAG HDIEICEDL
1000 | 5.78X10% | 3.26x10% | 8.85X107'®
1200 | 5775107 | 276 % 10" | 9.50x 107 | ~ M9 %““‘313635 e
1400 | 5.73X10% | 2.26X10% | 3.58 X107 Pmg (il 4 FT RE
1600 | 5.69X10% | 1.77X10%> | 1.65X10° $
1800 | 5.14x 10> | 1.32x10%> | 1.49%x10*
2000 | 5.20X10% | 8.96x10' | 4.58X10” SEOETREANTI=ITO[EE
2200 | 5.17X10% | 4.67X 10" | 7.79X 107
2400 | 5.14% 102 | 4.05%10° | 8.16% 10" ~1450K, ~1Pa, 8~10hr
O =i\ - BEHEE X §IXRILF—BE
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Materials
15% Cr, 35% Ni,
28% Cr, 20% Ni,

To vacuum
28% Cr, 55% Ni, 0.30 C, 1.25% Mn, 0.50% Si

5cm
Steel tube, C-Steel Removable
7em length 70 cm = condcnscrL Retort (cast steel, heal resistant steel)
g length 170-220 cm, wall thlcknt.ss 2.86 cm

Coverwith| [T 1 '*-"**—ﬂ—l-'{—-r-—*rw‘* ' . 2 ' = — N
rubber seal | y B i i _ i X
=y ! | 25.4-27.5 cmid. 8
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cooling water in Total volume ca. 120 | for 170 cm - version

Fig. Pidgeon retort A Ditze, et al., World of Metal. -ERZMETALL, vol. 57, pp.251-257, 2004.

2MgO + Si = 2Mg(g) + Si0, - 5.7 X 105 ] @1400K

METRILF— MgO Si
AH300_)1400K (J/mol) 54 X 104 30 X 104

LN BERTIR)LEX—: 7%X105J/mol (~30 Mi/kg-Mg)

IEE VALY
l AIxDFHEEE: 25 MJ/kg

Ak 1.2kg/kg-Mg — ~4kg-CO,/kg-Mg
+ FOTALESDE  — ~#kg-CO,/kg-Mg

+ BERONDER, BRHER + SIHEEE efc
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Vapor pressure (Torr)
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Fig.2.2 Vapor pressure of pure metals LB R, MELEIFRISEA 19994 Fig.2.1 Schematic presentation of the apparatus for vacuum # LS, BT,
- : o ' . - - distillation. EREAFENT

Mg (s, 300K) — Mg (g, 1200K)  AH = 1.66 X 105 J/mol
~ 7 MJ/kg
2% . SUiR JL (< SERORE) ~30 MJ/kg
Mg(S, 3OOK) — Mg(l, 1000K) AH = ~1 MJ/kg



Table 2.5 Chemical compositions of deposited magnesium at point (1)
(condenser) and point (2 (p) (sleeve) at test temperature of 555, 600 and

625°C for raw materiai of AM100A ingot (mass%)
w

Al In Mn Fe Cu Ni Si Ca Ti Mg
Raw = 1100 006 034 0003 003 - 001 - - Bal.
materials
5550(3@ 0.0016 0.0015 0.0001 0.0003 <0.0001 <0.0001 0.0005 <0.0001<0.0001|>99.9956
(2)[0.0003 0.0214 0.0002 0.0009 0.0001 <0.0001 0.0008 0.0006 <0.0001}>99.9754
600°C® 0.0003 0.0013 0.0003 0.0003 <0.0001 <0.0001 0.0011 0.0001 <0.0001} >99.9959
(2)10.0002 0.0388 0.0003 0.0004 <0.0001 <0.0001 0.0016 0.0003 <0.0001| >99.9581
625°C® 0.0031 0.0023 0.0002 0.0002 <0.0001 0.0012 0.0006 <0.0001 <0.0001| >99.9920
(2)10.0024 0.0297 0.0004 0.00C5 - - 0.0011 0.0003 - Bal.
H L, BLRX, RIFEMFFFEXE, 19994.
- o B AE
RESN-MgZEBRE
Fig. 1 . S
Compact distillation unit according &l \"_/_-' -:y':" :‘\v,':'*. v.?
to the Pidgeon process, estimated T ST TR - -
production rate is 30 to 40kgh i i L BV V= B
Mg distillate, energy consumption / \ \ }.’ il / {: ¥
5.1 kWh/kg Mg distillate. a a /. /N
Lod olla bid ollg ol g ol '
B R BRI LB e
| =18 118 18181 1818l 1ElEl |B 7
| 1900 | <] o||o <3 1=] o|lq o| =] ]
18 S 218 8l|a 8!8 8 L
| 8 L8IEL 18ISt 1BlEl 1818l |8 I
I |l b [ i
e et AL
E— - - - S - A p— | - ¥
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|
|

L
9
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A.Ditze, et al., World of Metal. -ERZMETALL, vol.57, pp.251-257, 2004.



MR 7

remelting

purification

4

VAT N
Mgth O RN O IRIRBSERRZEISEH L () !
- SflFENASIFMIEE

AR EDIEODEEITTZRNI
- MglCHFEDBITFTZL)
- FREXTRITRETE I D (+45Tidwn)




Temperature °C

Fe& bRz

Weight Percent Iron

0 0.1 0.2
1000 ————————— T —,————————————————L

L + (yFe)f
900 L ]
800
?DO—: L + (aFe)

:6503(: 849°C

] 0.008
600

1 0.00043

] (Mg) + (aFe)
500

T=—(Mg)
400_""""'I""""'I""""'I""""'I""""'

0 0.02 0.04 0.06 0.08 0.1

Mg Atomic Percent Iron

Feld=/R100ppm UONBITE0)
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Weight Percent Manganese
2 3 4
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0.996
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oYY
0 05 15
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Mg-Cu

Weight Percent Magnesium
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1084.87°C
1000 -
5
B800°C
o 800 -
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)
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Temperature

Ti-Cu
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MO, M, P& Ti

Weight Percent Copper
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; \\ AN ] |
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