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ABSTRACT

Irradiation of ethanol chlorobenzene dosimeters (ECB) in air have been carried out in an attempt

to map out and confirm the gamma dose field for the inner and outer chambers of the Gamma

Irradiation Facility at the Radiation Technology Center after the replacement of the 5mm diameter

stainless weak hoist cables by a 6mm one. The results obtained were compared with expected

dose rate values (regressed from the suppliers readings) for the various positions within the

irradiation chamber. Our study reveal that the replacement of the hoist cables have been done

correctly within specifications and that the doserate map has not been affected. The significance of

the work to routine radiation processing are discussed.



1. INTRODUCTION

The Ghana Atomic Energy Commission acquired a 50 kCi Gamma irradiation facility through the

technical assistance program of the International Atomic Energy Agency (IAEA) in 1994. The

facility was installed by Hungarian experts from the Institute of isotopes, Budapest while the

building was built by a local contracting firm. The facility is used for multipurpose pilot scale

irradiation studies of medical products, research and food irradiation for its various purposes .

The technical details of the facility has been presented earlier [1]. It was detected after 3 years of

continuous use that the hoist cables showed signs of wear and tear and it was therefore necessary

to have them replaced. Preliminary procedures were therefore initiated, a license application

forwarded to the regulatory body, revised and approved for the replacement to be undertaken in

December of 1997 [2],

The present report forms part of that work and aims at three things (i) to determine the dose rates

at various positions within the irradiation chamber (ii) to determine the center of symmetry of

the sources in the working / irradiation position (iii) to determine whether any adjustments /

corrections are necessary and if so to what extent (iv) to determine whether results agree with

projected values from the suppliers commissioning dosimetry.

2. EXPERIMENTAL

2.1 DOSIMETRY SOLUTION

Ethanol chlorobenzene (ECB) dosimeters were used for the study. These dosimeters were

prepared in-house using double distilled water along the recommended guidelines [3]. Thereafter,

2.5cm3 brown ampoules were filled with the solution, flame sealed, tested for leakage's and

numbered.

2.2 DOSIMETER PLACEMENT AND IRRADIATION METHODS

The numbered ECB ampoules were strapped onto a plywood board 0.6x16x30cm (fig la) and

inserted into the inner chamber of the facility. Irradiation of the ampoules were performed in air

for 5 hours. For the outer chamber, a scaffold was constructed and ampoules strapped at specified

locations with reference to fig lb. Irradiation's were performed for 50 hours.



2.3 EVALUATION OF DOSES

The absorbed doses in the Ethanol Chlorobenzene ampoules were determined by measuring their

responses with reference to a set of previously calibrated ECB ampoules in an Oscillotitrator

OK-302/2.

3. RESULTS AND DISCUSSION

The calibration of the ampoules which were used for the study is presented in figure 2. The best

fit of the curve obeys the power law as Y = 0.035 X67, where Y is the expected dose in kGy

and X (in arbitrary units) is the response on the Oscillotitrator with a sensitivity scale of 2 . This

calibration curve was used for the determination of absorbed dose in the irradiated ampoules and

hence the dose rates. The results of such calculations are graphically presented in figures 3 and 4

for the inner and outer chambers of the facility respectively. We note that due to the high dose

rates samples can be treated quickly within the inner chamber.

Figure 5 presents the variation of doserate with horizontal distance as measured from the center

of the inner chamber outwards. It is apparent from the graphical representation that the inverse

square law of radiation as expected is obeyed. We also notice that the dose rate variation for the

150 - 200cm distances for the various heights are nearly the same. This asymptotic behavior is

explained by the non-significant interaction and contribution of the multiple scattering field at this

large distances from the source. We may therefore expect that radiation processing of products in

this region will present a better dose uniformity ratio but at the expense of processing for a very

long time as compared to the inner chamber.

Projected doserates within the irradiation chamber were done by regressing the doserate results

undertaken earlier by the supplier of the facility during the commissioning exercises. The results of

such readings for the various positions within the irradiation chamber are presented in figures 6-8.

The trend in the graphs of figures 6 and 7 follows that for figures 3 and 4 for the inner and outer

chambers of the facility respectively, although the results were comparatively somewhat higher for

the inner chamber. The reason for this apparent deviation could be due to the fact that the values



used were projected without due regard for multiple scattering, interaction of radiation with the

dosimeter container and solution, etc.

We observed that the symmetrical nature of the radiation dose field with height is about the 20£ 1

cm mark as measured from the base of the inner chamber. For the outer chamber, the symmetry is

about 74 + lcm from the floor of the irradiation room. These results are in agreement with earlier

reported work [4,5].

4. CONCLUSION

The need for the replacement of the hoist cables of the facility has been discussed. The work

involved the removal of the old weak 5mm diameter stainless cables and replacement with an

6mm diameter one. After replacement, dosimetry was performed to determine the doserate map

inside the irradiation chamber. From the results obtained and observations made so far, we

conclude that the replacement has been successful and that no further adjustments in terms of

source height or position whatsoever are necessary.
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( b )

Fig 1. Placement of ampoules on plywood board for irradiation in the (a) inner chamber and

(b) Outer chamber of the SLL-02 facility.



Fig 2: Calibration of GIHOC ampoules for dosimetry
undertaken at the institute of Isotopes of
the Hungarian academy of science Budapest.
12 January 1998
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Fig 3:Doserate variation with height for the
inner chamber of SLL—02 facility after hoist
cable replacement (Dec, 1997).
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Fig 4: Doserate variation with height for the outer
chamber of the Sll—02 facility after hoist cable
restoration (Dec, 1997)
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Flq 5: Variation of dose rate (kGy/hr) at specified
heights with distance (cm) in the outer chamber of
the facility (Dec. 1997).
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Fig 6: Expected doserate variation with height for the
inner chamber of SLL-02 facility as at Dec. 1997.
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Fig 7: Expected doserate variation with height for the
outer chamber of the Sit—02 facility as at Dec. 1997.
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Fig 8: Expected dose rates (kGy/hr) at specified
heights with distance (cm) in the outer chamber
of the facility (Dec. 1997;.
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