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HEAES 2,300 ton Ta
O T AR 1,400 ton Ta
{iAs (BEE0 ~700 $/kg Ta
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Table Mass ratio of a capacitor component

Mass ratio of each part (mass %)

Ta Epoxy resin  Terminal
Ta capacitor 50 40 10
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Ta,0; + 5Mg — 2Ta + 5MgO

T=1273K,6h
Thermocouple
O
| —TIG weld
O O Stainless steel vessel
/ Stainless steel cup
O 1O
O O
LiH—Mg
O T C) Sponge titanium
Heating element
O

Fig. Schematic diagram of the experimental apparatus.
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a|REE : 90~92 %

Fig. SEM image of tantalum recovered
from capacitor scraps.
Table 1. Analytical result of tantalum powder recovered from tantalum capacitor scraps
determined by ICP-AES analysis. The parenthetic data is estimated value.

Concentration of element i, C i (mass %)

Ta Si Cu Ag Fe Mn
Capacitor scrap (40 ~ 50) (10~ 20) (~5) (-) (5~10) (-)
Recovered TaOx (80) (-) (-) (-) (-) (-)
Obtained Tapowder 9857 - 0.93 0.07 0.16 0.25 0.02

“!: Value determined by balancing the analyzed solute concentration.
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Ta-Cl-O system, Py, = 0.1 atm

-~ 0 ' | ' |
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. Ta,0 (5) -
CCLD TaOCl; (9)
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e o TaCl; (9)
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S .30 — —
(- /
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<
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700 900 1100 1300 1500

Temperature, T / K

Fig. Predominance diagram for Ta-Cl-O system under chloride partial pressure.
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Temperature, T/ K
1000 500 400 300
I

Vapor pressure, Iog P; (atm)

-10

| | | | |
1.0 1.5 2.0 2.5 3.0
Reciprocal temp., 1000 T/K?

Fig. Vapor pressure of the chlorides of iron, tantalum,
and silicon as a function of reciprocal temperature.
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Fe / FeCl, eq.
Ta-Cl-O system, T =900 K l FeCl, / FeCl, eq.
Y
’g 0 I I I I | I I
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< 10 | .
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) : !
2_ - Ta,05 (s) ! !
g | .
@ 20} ! !
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Chloride partial pressure, |0Q pC|2 (atm)
Fig. Predominance diagram for Ta-Cl-O system at 900 K.
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Ta-Fe-Cl system,

T =900 K
Cl, (9)
/\ FeCl; (9)
: \
TacCl
w-10 aCls (9)
CLL) FeCl, (s)
o 20
O
-30 )
Ta (s) Fe (s)

Fig. Three-dimensional chemical potential diagram for Ta-Fe-ClI system at 900 K.
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2Ta(s)+5FeCl,(s)=2TaCl;(g) + 5 Fe (s)

RIGE IS :

Quartz tube Carbon tube

-

Mixture of FeCl,, Ta
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ﬂu -

|
A 4
—

Condensef Condensed sample[

10 O oooi
ter

Heat insulator Carbon crucible

Fig. Experimental apparatus for chlorination using FeCl, as

a chlorine souce.
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Fig. XRD pattern of a residual after reaction.
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Fig. XRD pattern of obtained sample.
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Fe (s) / FeCl, (I) eq.
Fe-Ti-Cl system at 1100 K
lFeCIZ (1) / FeCl (g) eq.
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Fig. Chemical potential diagram for Ti-CI-O
system at 1100 K.
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Fe-Ti-Cl system at 1100

log Pci, (atm)

50 Fe (s) Ti (S)

Fig. Chemical potential diagram for Fe-Ti-Cl system.
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