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Neutron Dosimetry with Boron-Doped Cellulose Acetate Film

Takao TSURUTA

(Received September 30, 1985)

In a study aimed at the development of a highly sensitive, simple and nonradioactive neutron
dosimeter, cellulose diacetate and triacetate films doped with a boron compound: ortho-carbo-
rane were prepared. The films were irradiated with thermal neutrons, after which they were
etched in an aqueous solution of 30%NaOH, at 50°C, to permit counting of the tracks left by
heavy charged particles ejected by neutrons upon °B(n, «)’Li reactions. The experimental val-
ues of neutron sensitivity were measured and compared with the theoretical values which were
derived from the macroscopic cross section of the reaction, the mean effective range of @ and
7Li particles, critical angle for etch-pit formation and the bulk etching of the films. By consid-
ering background counts, a thermal neutron dose of 1 mrem(1Xx107°Sv) can be measured with the
triacetate film containing boron at a concentration of 11.7% by weight and for etching time of
12 hr.
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Fig. 1 Cellulose diacetate
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Table 1 Composition of solutions for preparation of boron-doped cellulose diacetate films

Solute (w/0)
Ortho-carborane 1.3 6.7 13.3 26.7
Cellulose diacetate 54.3 51.3 47.7 40.3
Dimethyl phthalate 29.6 28.0 26.0 22.0
Diethyl phthalate 4.9 4.7 4.3 3.7
Methyl phthalyl ethyl glycolate 9.9 9.3 8.7 7.3
Solvent (w/0)
Acetone 50.0
Methyl alcohol 25.0
Ethyl acetate 12.5
Ethyl! lactate 12.5
Concentration of solute 4.0
B-concentration of film 1.0 5.0 10.0 20.0

Table 2 Conposition of solution for preparation
of boron-doped cellulose triacetate film

Solute (w/o)

Ortho-carborane 15.6

Cellulose triacetate 71.7

Triphenyl phosphate 12.7
Solvent (w/0)

Methylene cloride 90.0

Methyl alcohol 10.0
Concentration of solute 10.0
B-concentration of film 11.7
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Photo. 1 Etch-pits on the 1% boron-doped
cellulose diacetate film.
Etching condition : 30% NaOH, 50°C
Etching time: (1) 8min., (2) 15min.
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Photo. 2 Etch-pits on the 11.7% boron-doped
cellulose triacetate film.
Etching condition: 30% NaOH, 50°C
Etching time : (1) 3hr., (2) 6hr.
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Fig. 4 Sensitivity of boron-doped cellulose
diacetate film
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Fig. 6 Sensitivity of boron-doped cellulose
diacetate film
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Fig. 7 Sensitivity and bulk etching of bo-
ron-doped cellulose triacetate film
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