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Determination of Th, U, Na and K in High-purity Tantalum

Noriko OkaMOTO, Fumikichi MoGI and Masanao NARITA

Synopsis :

Trace impurities in high-purity tantalum for ULSI were regulated severely, because they have effect on

reliability of element performance.

Radioactive elements and alkali metal elements which cause to trouble

particularly, have been investigated by ICP-AES, fluorescence spectrometric method, and flameless-AAS

after ion-exchange separation method.

We examined conditions of ion-exchange separation of the object elements from matrix tantalum, influ-
ences of residual tantalum and acids for sample dissolution on measurement and the countermeasure for
them, analytical conditions of ICP-AES, and correction method for fluorescence intensity of U, chiefly.
The detection limits of the present methods were 2 ppb for Th, 0.5 ppb for U, and 0.01 ppb for Na and K,

respectively.

Key words : tantalum; ion-exchange separation; ICP-AES; fluorescence spectrometric method ; flameless-

AAS; thorium ; uranium; potassium ; sodium.
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Table 1. Analytical conditions of ICP-AES.
Instrument SHIMADZU ICPS-100 I

Spectral line (nm) Ta 240.06 (1) { Th401.91 (1l)
Frequency (MHz) 27.12 27.12
R. F. Power (kW) 1.2 1.2
Coolant gas (1/min) 15.0 15.0
Plasma gas (1/min) 1.2 1.2
Carrier gas (1/min) 1.0 1.4
Parge gas (1/min) 3.5 3.5
-Observation height . (mm) 15.0 24.0
Solvent rinse time (s) 10 10
Pre-spraying time (s) 40 40
Integration time (s) 20 20

Table 2. Analytical conditions of flameless-AAS.

Wavelength (nm) Na; 589.0 K 766.5

Slit width (nm) 0.5

GFA (°CXsXmode)
Dry 100X 50 X Ramp
Ash 600X 60 X Ramp
Atomize 2000X 5X Step

Clean up 2800X 2X Step
Sample volume (ul) 10
Repeat times 3

Table 3. Analytical conditions of fluorescence
spectrometer.
Wavelength Excite : 280
(nm) Emission 500~630
T Excite Corning 9863
Filter Emission 1.-39
Band pass (nm) 10
Response (s) . 6.
Scan speed {nm/min) 60
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Fig. 1. Comparison of recovery of Th and U, and
residual Ta between cation-exchange separation

and anion-exchange separation after cation-
exchange.
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Fig. 2. Effect of observation height and carrier

gas flow rate on BEC of Th.
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Fig. 3. Influence of melting temparature of sample
bead on fluorescence intensity of U.
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