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ABSTRACT

A high-volume air sampler and a high-resolution gamma-ray spectrometer have been in
use since August 1997 at the University of the South Pacific to measure the activity of
7Be in surface air at Suva, the capital city of Fiji. Preliminary measurements during
August - November 1997 indicate that the average concentration of 7Be in surface air is
approximately 4.0 mBq m"3. Further measurements are in progress.

INTRODUCTION

Beryllium-7 (half-life 53.3 d) is a natural radionuclide produced in the upper atmosphere
through cosmic ray interactions (spallation) with oxygen and nitrogen atoms. It quickly
attaches to aerosol particles and is transported vertically to the ground level by
atmospheric currents. A knowledge of 7Be concentrations in air is therefore useful to
understand the aerosol formation mechanism as well as to study the atmospheric transport
processes (e.g. Koch et al., 1996).

Extensive measurements of 7Be concentrations in surface air have been carried out
globally for the past 30 years by various researchers. For example, Larsen et al. (1995)
measured 7Be at 61 locations ranging from Greenland to the South Pole. Uematsu et al.
(1994) reported concentrations of Be at nine Pacific islands ranging from Midway
(28°N) to Norfolk (29°S). Many of the above measurements are still continuing.
However, no previous 7Be data exits for Fiji yet.

A laboratory for environmental radioactivity measurements was established in 1995 in the
Department of Physics of the University of the South Pacific. With the acquisition of a
high-resolution gamma-ray spectrometer in 1996 and a high-volume air sampler in 1997,
one of the authors (Garimella) started measurements of the radioactivity of the soils (both
natural and fallout) and of surface air in Fiji. This paper presents the preliminary results
of our 7Be measurements in Suva (approximate location 178.5°W and 18.2°S) for the
period August -November 1997.



MATERIALS AND METHOD

Aerosol Sampling

The high-volume air sampler consists of a Fuji blower (0.5 HP rating) connected to a
rectangular filter frame which accommodates a Whatman 41 filter paper (203 x 254 mm).
Weekly aerosol samples were collected using this sampler system at an average air flow
rate of 0.57 m3 min . The aerosol collection efficiency of the filter paper was assumed to
be 100% in this work. A second high-volume air sampler (similar to the above, but with
a blower of rating of 1.0 HP) was occasionally run at the same time as the first sampler.
Weekly samples of this air sampler were also measured to test for the reproducibility of
our results.

The Gamma-Ray Spectrometer

The spectrometer consists of a 100 cm3 HPGe detector coupled to a 4096 channel
analyser, and has an efficiency of 24% (relative to Nal) and a resolution of 1.84 keV at
the gamma energy of 1332.50 keV of ^Co. The detector was shielded by 100 mm thick
lead walls on all sides such that the distance between the endcap of the detector and the
walls is at least 200 mm in any direction. The integral background of the spectrometer in
the gamma-energy range 30-2048 keV was 1.65 counts s"1.

Determination of7Be

A quarter section of the exposed filter paper was folded and compressed into a thin
rectangular plate of dimensions 24 x 30 mm and placed directly on the endcap of the
high-resolution gamma-ray spectrometer for 7Be measurement. The efficiency of the.
spectrometer at 477.6 keV of 7Be was determined using the uranium ore powder RGU-1
(IAEA, 1987) in which ^ U was certified to be in secular equilibrium with its daughters.
For this purpose, about 1.8 g of the powder was packed into a polythene bag which
closely resembled the folded 7Be filter paper source. Two different quarter sections of
our exposed filter papers were also measured at the Environmental Radiations Laboratory
(EML) of the U.S. Department of Energy, New York, and our 7Be results were cross-
checked. The measured activities of 7Be in the filters were corrected for decay during the
sampling time (generally one week), for decay during the waiting period between end of
sampling and the beginning of counting (normally a few days), and for decay during the
counting period (about 16.7 h).

The overall uncertainty of the concentration of 7Be in surface air results primarily from
errors in sampler flow rate (one standard deviation of about 5%), in spectrometer
calibration (5%),.sample cutting and inhomogeneous distribution of activity in the filter
paper (estimated at 3%), and in sample positioning on the detector and counting (5%).
The overall uncertainty is the square-root of the sum of the squares of the individual
errors, which comes to 9.2% (one standard deviation).



RESULTS AND DISCUSSION

The concentration of 7Be in surface air at Suva calculated from our measurements on
weekly filters for the period August - November 1997 (a total of 13 weeks) is plotted in
Figure 1. The highest and the lowest observed concentrations were 6.2 and 1.1 mBq m"3

respectively, and the average concentration was 4.0 mBq m"3 for this period. The
concentrations were not corrected to the standard cubic metre.
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Figure 1: Concentration of 7Be in Surface air at Suva, Fiji

In view of our limited data, comparison of our 7Be concentrations for Suva with those
reported in literature for other Pacific Ocean islands is not meaningful at this stage.
However, the mean concentrations reported in this work for Suva appear to be higher than
those of Uematsu et al. (1994) for Samoa (latitude 14°S, 2.3 mBq m"3), Rarotonga (21°S,
3.2 mBq m"3) and New Caledonia (22°S, 3.1 mBq m'3). Further measurements will
continue at Suva for at least another year. It is also planned to measure the natural
radionuclide 2l0Pb (a decay product of soil-derived 222Rn) in the surface air using the
same exposed filters, since °Pb is useful as tracer for the horizontal transport of air
masses. One of the authors (Koshy) is investigating the correlations between 7Be
concentrations and the concentration of aerosols trapped by the air filters.
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