(9.4) What is the smallest amount of indium which can be determined in a 100 mg aluminum sample
using NAA with a neutron flux of 1016 n m-2 s-1? Consider neutron captures in 27Al and 115In (95.7% of
In): 115In(n,y)116In (0 45 b, t, 14 s) and 27Al(n,y)28Al (o 0.23 b, t1, 2.46 min.) The lowest detectable

activity of 116In is assumed to be 10 Bg, and the interference from 28Al not more than 20%.

First the standard definitions:

1

Bq - sec’ N p = 6.022:10% mole *

then the data given in the text:
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Compute the irradiation time from the requirement that 28Al activity is = 20% of 116In activity.

From § 15.2:
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Then compute the amount of In from the required activity.
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Comment: the irradiation time becomes unrealistically short at the minimum detectable activity and
the sensitivity is practically constant up to near 1 second irradiation time, see next page. Thus it is

more reasonable to assume 107Bq of 116In and calculate a new irradiation time:
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A 28Al continued on next page
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The sensitivity is only marginally worse, but the irratiation time
is long enough to be practical.
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MDA = Minimum Detectable Amount (%)
R = Indium activity (Bq)
t = Irradiation time (s)
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We can now obtain the smallest detectable amount in a 100 mg sample as follows:

Min

= 100-mg mdm — mdm = 1.1-mg
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