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Detection of Alpha Particles with Cellulose Nitrate Films

Takao TSURUTA

(Received September 29, 1984)

Etching characteristics and detection efficiency of a-particles have been studied for
five types of cellulose nitrate films: LR 115, type I; LR 115, type II; LR 115, type II stripp-
ing; CA 80-15 and CN 85, prepared by Kodak-Pathé, France, The films, irradiated with
a-particles of 1, 2, 3 or 4MeV, were etched in apueous solution of 109, NaOH, 60°C or 309
NaOH, 50°C for 15-180 min. Optimum etching times were determined by observing the
process of the growth of etch-pits. Under the optimum etching times, the detection efficiency
was found to be 1009 for visual counting. Increasing rates of etch-pit diameter and bulk
etching rates were measured. It was found that the spark counting detection efficiency

with thin films was about 1009 under suitable etching and counting conditions,
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Fig. 1 Five types of cellulose nitrate films,
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Table 1 Bulk etching rate of cellulose nitrate film for each etching condition

(pm/hr) |

Cellulose nitrate film

Etching condition

109,NaOH, 60°C ‘

309,NaOH, 50°C

LR 115, type I

LR 115, type II

LR 115, type II stripping
CA 80-15

CN 85

3.4 £ 0.2 | 3.4 £ 0.2
3.5 + 0.2 2.5 + 0.2
2.2 + 0.2 1.3 + 0.1
5.0 + 0.3 | 3.8 + 0.2
3.5 + 0.2 j 2.3 + 0.3
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condition: 109 NaOH, 60°C. Etching time: (1) 15min.
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Table 2 Growth rate of etch-pits due to 3MeV a-particles (gm/hr,).

Cellulose nitrate film

Etching condition

109 NaOH, 60°C { 302, NaOH, 50°C
LR 115, type I 6.2 + 0.3 | 4.6 £ 0.2
LR 115, type 1I 5.5 + 0.3 ‘ 3.7 £ 0.2
LR 115, type Il stripping 6.1 + 0.2 2.8 + 0.1
CA 80-15 7.6 + 0.4 7.1 £ 0.3
CN 85 6.1 + 0.4 4.6 £ 0.2

Table 3 Optimum etching time for visual counting (min.).

Cellulose nitrate film

Etching condition

102, NaOH, 60°C

LR 115, type 1I

LR 115, type II stripping
CA 80-15

CN 8

90 — 120 120 — 150
120 —— 150 150 — 180
30 — 120 30 — 120
30 — 120 30 — 120

3025 NaOH, 50°C
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