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Dissolution of Ir-based alloys including transition metals with sodium peroxide

Yoshinobu YAMAMOTO', Yoko YAMABE-MITARAI', Naoto Hirosakr' and Hiroshi HARADA'

! National Institute for Materials Science (NIMS), Namiki 1- 1, Tsukuba-shi, Ibaraki 305 - 0044
(Received 8 January 2003, Accepted 10 March 2003)

It is well known that Ir is a chemically stable element that is difficult to dissolve, even in a
strong acid. Furthermore, when transition metals are added to it, Ir becomes more difficult to
dissolve in acid. To solve this problem, we tried to dissolve Ir-Nb, Ir-Zr, Ir-Nb-Zr, Ir-Nb-Pt, Ir-Nb-

Pt-Al, and Ir-W alloys using a fusion method at 1073 K in sodium peroxide.

This was successful,

and the concentration of each element was analyzed with ICP-AES. The result was in good

agreement with the nominal concentration.

This shows that the fusion method in sodium per-

oxide and analysis with ICP-AES are suitable for Ir alloys.
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Table 1 Analytical results of the Ir-based alloys after fusing with sodium peroxide

No. Alloy at% I Nb Zr Pt Al \
1 Ir-29Nb Nominal /wt% 83.5 16.5 — ] — ‘ —_— —
Chemical analysis/pg ml ™' 62.4 13.0 — — - —

Content in sample/mass% 82.5 17.2 — — — —

2 Ir-25Zr Nominal/wt% 86.3 — 13.7 — — —
Chemical analysis/pg ml™' 65.8 — 9.9 — — —

Content in sample/mass% 86.8 — 13.1 — — —

3 Ir-12.5Nb-12.5Zr Nominal/wt% 86.2 7.0 6.8 — — —
Chemical analysis/pug ml ™' 62.0 5.2 5.0 - — -

Content in sample/mass% 85.6 7.2 6.9 — — —

4 Ir-15Nb-50Pt Nominal/wt% 37.6 7.8 —_ 54.6 —_ —
Chemical analysis/ug ml ™" 29.2 6.0 — 39.9 — —

Content in sample/mass% 38.8 8.0 — 53.0 — —

5 Ir-4Nb-64Pt-16A1 Nominal/wt% 18.8 2.3 — 76.3 2.6 =
Chemical analysis/ug ml ! 15.4 1.8 — 58.5 1.9 —

Content in sample/mass% 19.8 2.3 —_ 75.3 2.4 —
6 Ir-15Nb-10W Nominal /wt% 81.7 7.9 — — — 10.4
Chemical analysis/ug ml ™’ 61.1 6.0 — — — 8.1
Content in sample/mass% 80.9 7.9 — — — 10.7

7 Ir-16A1" : reference Nominal/wt% 97.4 — — —_ 2.6 —_
Chemical analysis/ug ml ™’ 61.5 — — — 1.8 —

Content in sample/mass% 97.5 — —_ — 29 —
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0.2g Sample & 5g Sodium Peroxide
in Ni Crucible

'

Dissolution of Sample
at 800°C for 30 min

!

Air Cooling to RT

!

Addition of
90m] Hydrochloric Acid & 30ml Nitric Acid
to Dissolution at T<200C -

!

Wash Ni Crucible using 50ml Hydrochloric Acid

!

Place in Conical Beaker

'

Addition of Water; total solution 500ml

!

Cooling to RT

!

ICP-AES

(b)

Fig. 1 Flow chart of the chemical analysis of (a) Ir-base alloys with Nb or W, and (b) Ir-base alloys

without Nb or W

BEIZRBEHLEETH o, FITREZ 973KICTIFT
B RH12DS, BEPRVZZOPRBEIESICITET L
otz BEEF YUY AOBRICIE, 1073KUEEW
SIBENULETDHY, —HIICT VA ) BERUZHVWLNT
VAHIRAHNEZ NI A DIZTHERBTHOHNIIAEDTH S
ZLAEHMRTE. 2, Zr AOIEPEREFIY Y
LAERBLCOBBAME 572012, BELFbYva L
KEEIEF P U o AORESWTHERT A HELRE ST

WA, KETIE, TXTNi 52D THEMBLL.

EEEE A CHEEBROBREIERL, ICP-AES EE
THE E RAEBEOBRE R, ZORKRE Fig. 212
RY. EEROREEEIZOMTRY. HEAEIE, £h
ZRn, Ir: 0.9998, Nb: 0.9998, Zr: 1.0000, W: 0.999,
Al: 0.991, Pt: 0.9998 TH VY, RWHMERL . &F
LB BHORHREL2 COREBHRLICGHITT Oy b
L, BRICEINIATEOREZRIE LA, £/, AiblE

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

344 BUNSEKI

, X1
N
(6]
1

Ir- Ir-Zr
=20F Ir-Nb-2Zr-

Ir-Nb
10} Ir-W
Ir-Nb-Pt
Ir-Nb-Pt-Al
1

0 20 40 60 80
Concentration of Ir/ug mi-?

® s
S
= 5t Ir-Nb,
z4
e
25T 1oz
=2k r-Nb-W, ir-Nb-Pt
Q
3 1
= r-Nb-Pt-Al
[13] O 1 1 1
0 5 10 15
Concentration of Nb/ug mi-!
(©)3.0 :

Wwo 1 1 1 I
0 5 10 15 20 25

Concentration of Zr/ug mi~!

KAGAKU Vol. 52 (2003)

(d) 3.0

(o]
©25

T

sity, x
N
e

Ir-Nb-W

e
o
i

mission inten
=]
n

1 L 1 1

(o 5 10 15 =~ 20, 25
Concentration of W/ug mi”

0.0 1 | | L ] 1
o 1 2 3 4 5 6 7

Concentration of Alfug mi-!

x10
N
[$,]
1

ir-Nb-Pt-Al

Ir-Nb-Pt_

l 1 1 1
0 20 40 60 80 100

Concentration of Pt/ug mi-1

Fig. 2 Calibration curves of (a) Ir, (b) Nb, (c) Zr, (d) W, (e) Al and (f)Pt with ICP-AES

Open symbols represent a standard solution. = Closed symbols represent the alloy solution prepared using
the fusion method with sodium peroxide. Square symbols represent the Ir-2.6Al alloys prepared in the
previous study” and analyzed in this study again to compare with the previous value.
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