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Nuclear reaction analysis of Li isotopes in a Ni cathode
used in electrolysis of aqueous Li, SOy solution

BBR Bt B hE. Atk B, &b g Jbiy R
Takayoshi NOHMI, Takuma SUGIHARA, Akira TANIIKE, Yuichi FURUYAMA, Akira KITAMURA
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Abstruct
A successful application of the electrostatic accelerator, 1.7-MV Tandem Pelletron 5SDH-2, is demonstrated. Nuclear reaction
analyses (NRA) using reactions "Li(p,2c0) and ®Li(d,2¢) have been performed to reveal reliable isotopic abundance ratio of °Li/’Li in
Ni thin-film electrodes deposited on PTFE sheets which had been employed as the cathodes in electrolysis of aqueous Li; SO,
solution. The reliable conclusion was obtained by simultaneously analyzing Li,CO; and PTFE sheets as reference samples, the
former having Li with natural abundance ratio and the latter producing « particles by “F(p,e)'°0 or *F(d,e)”7O reaction which
could disturb the charged particle spectra to be analyzed.

(Received April 25, 2008)
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Table 1. Parameters for analysis with protons in the 1%

series of analysis.
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Table 2. Parameters for analysis with deuterium in
the 1% series of analysis.

Total charge of incident] ~ Number of Total charge of incidenty ~ Number of
Sample . . Sample . .
beam ions (UC) analyzed point beam ions (UC) analyzed point
PTFE 150 1 PTFE 150 1
Nif12E 250 1 Nif12E 1000 1
Nifl 1R 250 1 Nifl1R 1000 1
Li,CO, 150 ] Li,CO, 150 ]
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Fig. 3. Schematic of substrates on the sample
holder in the 1¥ series of analysis.
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Fig. 4. p-NRA spectra for the samples in the 1%
series of analysis.

Table 3. Parameters used in the 1% series of

analysis.
Ieident | o | Al filter
Sample ) SSD .
particle thickness
detector
.4 (o}
Nifl 1R 2.2MeV-p 90 25um
1.0MeV-d] 90° 12um
Nif12E 2.2MeV-p 90 25um
1.0MeV-d]  90° 121um
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Fig. 5. d-NRA spectra for the samples in the 1%
series of analysis.



Table 4. Comparison of areal densities measured in
the 1% series of analysis.

Areal density (ecm™)

14 Li
(3.7£0.2)x10"° |(3.0+0.3)x 10"
(6.5+0.2)x10" |(3.6+0.3)x10"

Sample

Nif11R
Nif12E

Table 5. Isotopic abundance measured in the 1%
series of analysis.

Isotopic abundance
Sample — —
Li L1
Nifl1R | 92.4+1.0 % 7.6+1.0%
Nifl2E | 94.8+0.7 % 5.2+0.7 %
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Table 6. Parameters for analysis with protons in the
2™ series of analysis.

Total charge of incident]  Number of
Sample . .
beam ions (ULC) analyzed point
PTFE 10 1
Nif12E 75 3
Nifl1R 75 3
Li,CO, 10 1

Table 7. Parameters for analysis with deuterium in the
2™ series of analysis.

Total charge of incident| Number of
Sample . .
beam ions (UC) analyzed point
PTFE 150 1
Nif12E 250 3
Nifl11R 250 3
Li,CO4 150 1
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Table 9. Comparison of areal densities measured in
the 2 series of analysis.

Isotopic abundance
Sample e —

1i Li
Nif13R (6.1+1.3)<10"° | (5.0:0.3)x10"°
Nifl14E (4.5£1.1)<10"°|(3.6+0.2)<10"

Table 10. Isotopic abundance measured in the 2"
series of analysis.

Isotopic abundance
Sample S —
Li L1
Nifl3R | 92.4+0.5 % 7.6+0.5%
Nif14E 92.6+0.5 % 7.440.5 %
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