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s*Some metals such as titanium, zirconium, beryllium, uranium and thorium

(and most of the rare earths) are known to form very stable oxides. They do not
respond favorably to attempts to prepare them by oxide reduction.
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OPSTEICUINTS | IANCNEIN SRR SR SEPUSES
[M] + 0.5 CL, = MCl,

SIS 55 L MO) (530 0ST S (gl IS

MO + Cl, =MCl, + 0.5 O,
CuO +Cl,=CuCl,+0.50, at500C AG"=-33.47K]
/10, + 2Cl, = ZrCl, + O, AG =40 Kcal/mol
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% MO, +2Cl, + C = MCl, + CO,

% MO, +2Cl, + 2C = MCl, + 2CO

/10, + 2Cl, + C=ZrCl, + CO,
/10, + 2Cl, + 2C =ZrCl, + 2CO
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at 900 °C:
0.5 TiO, + CL, = 0.5 TiCl, + 0.5 O,

e and
C+0.50,=CO AGO=

e Combining the two,
0.5 10, + C + Cl,=0.5 TiCl, + CO

AGY=11.2 Kcal

—52.1 Kcal

AGY =—-40.9 Kcal
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ZxCl, : 330 °C
SiCl, : 80 °C
AlCl; : 160 °C
FeCl; : 330 °C
o &2 539908 (599381 L 35 5 IS 5l el IS rlae 0
FeCl; + 2 H, = FeCl, + HCI 700-800 °C
FeCl; : 1020 °C
Kroll process :p4595 505 adgs »

ZrCl, , +2Mg = Zr +2MgCl
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Ti Z youu!
TiCl,: 140 °C
SiCl,: 80 °C
AICl,: 160 °C
FeCl;: 330 °C
AsS e aslsl ol b
AICI; + H,0 = AlOCI + HCI
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Na TiCl, or TiCl,

TiCl, , +4Na, — Ti +4NaCl

4(2) M

- Steel reaction container

NaCl (+Na+TiCl,)

Ore (TiO}) -] [—- (C) Coke -

Chlorination | s Produced titanium

Punfication Cl;

I Mg ——| Electrolysi .
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Reduction — MeCl:
Vacuum Separation
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Crushing

TiCl,, +2Mg,, — 2MgClL,, +Ti,, [T =800-850°C]
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Sizing

Packing

|

Shipment




