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Introduction

The radiation chemistry of cyclohexane has been extensively
studied and its use as a dosimeter in reactors has been previously
discussed (1,2, 3). Its advantages as a dosimeter are that the hydrogen
yield is constant at G(Hg) = 5, within ± 5% over a wide range of dose,
dose rate and LET values. Further, because of the relatively high
percentage of hydrogen (14%) and the large mass-energy transfer
coefficient of hydrogen for fast neutrons it is very sensitive to fast
neutrons. By using cyclohexane in conjunction with a dosimeter that
is relatively insensitive to fast neutrons, e.g. the fluorocarbon
dosimeter, both the fast neutron and y-ray flux intensities can be
determined.

The disadvantages of cyclohexane dosimetry are that vacuum
lines are required for sample preparation and analysis.

Experimental

One ml samples of Fisher Scientific Co. "Spectroanalyzed"
cyclohexane were pipetted into quartz tubes with the dimensions shown
in Figure I. Gases, non-condensible at 77°K, were removed by
several freeze-pump-thaw cycles.

Two samples were irradiated in each position. The irradia-
tion time in B-7 was two minutes, in A-6, 1.5 minutes. The total
amount of gas non-condensible at 77°K was determined using a McLeod
gauge. The hydrogen content of this gas was determined with a
calibrated mass spectrometer.

Results and Discussion

The amounts of H3 and the corresponding absorbed dose
rates taking G(H ) = 5. 0 are listed in Table 1.

Physical Chemistry Branch, Chalk River Nuclear Laboratories,
Atomic Energy of Canada Limited, Chalk River, Ontario, Canada

- 61 -



QUARTZ

60

I'
12

Figure 1 - Capsule used for c-CgHL^ Irradiations (dimensions in mm)
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TABLE 1

Absorbed Dose Rates in Positions B-7 and A-6

from Cyclohexane Dosimetry

Position
Number of H? Absorbed Dose Rate

Molecules Average (Mrads hr"1)

B-7

A-6

6.80 x lOie

6.89 x 10*8

1.28 x 1019

1.29 x

6.85 x 84.4

1.285 x 211

These absorbed dose rates are compared with the values
obtained by calorimetry and by use of the other chemical dosimeters in
the final section of this report.
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