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Visualization of Boron in Molybdenum by o-rays Track Etching Method and Tritium Autoradiography

Hideo SAITO and Fumio MORITO

Synopsis : Molybdenum alloys addited with <0.02ppm B to 160 ppm B were analyzed by a-rays track etching (ATE) method irradiated by thermal
neutron for 12 hours using atomic reactor of Rikkyo University and Japan atomic reactor of JRR-4. It was found that boron was segregated
along grain boundaries and in the matrix. We analyzed boron distribution in the vicinity of the triple junctions at grain boundaries and in the

matrix by the statistical frequency of a-rays tracks. Also we studied tritium autoradiography by cathodic charging method. Visualization of

boron distribution was confirmed along the grain boundary which seemed to be effective trapping sites of hydrogen.

Key words: boron dopted in molybdenum; grain boundary segregation; statistical frenquency distribution; tritium SEM autoradiography.
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Table 1. Composition contents of boron, carbon and oxy-
gen in molybdenum.

(mass ppm)
Specimens | Processing B (o} 0
Mo-1.1B Ingot 1.1 80 | 6
Mo-140B | Ingot 140 | 70 3
Mo-<0.02B Sheet <0.02 | — | <1
Mo-1.3B Sheet 1.3 20 | <1
Mo-2.5B Sheet 2.5 40 | <1
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Fig. 1. Adhesion of nitric acid cellulose on molybdenum, etching methods of

film and observation methods of film were shown as a part of experi-

mental procedure.
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Fig. 2. Experimental method of o-
rays track etching technique.
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Fig. 3. Visualization of boron in 140 ppm B (a) and 1.1 ppm B (b) molybdenum.
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Fig. 4. The orientation relationships of the boundaries in
molybdenum was analyzed by FE-SEM apparatus.

Fig. 5. Visualization of boron in <<0.02 ppm B molybde-
num by annealing treatment condition.
(1673KX3.6ks)
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Fig. 6. Magnificated visualization of boron in the vicinity
of the grain boundaries shown in Fig. 3.
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Fig. 7. Statistical frequency distribution of boron amounts
in the grain boundary (a) and matrix phases (b) of
Mo—<0.02ppmB alloy.
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Fig. 8. Statistical frequency distribution of boron amounts in the grain boundary (a) and matrix (b) of <0.02, 1.3 and 2.5 ppm B.
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Fig. 9. Visualization of boron at segragating along the grain boundry. (annealed at 1273 to 1773K for 3.6 ks).
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Fig. 10. Statistical frequency distribution of boron in the
vicinity of the grain boundary of Mo—<0.02ppmB
alloy annealed at 1473K (a), 1573K (b), 1673K (c)
and 1773K (d), respectively.
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Fig. 11. Released chracteristics of tritium doped Mo-2.5
and <0.02ppmB, molybdenum alloys measured
by liquid Scintillation counter.
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