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Bananas are a good dietary source of potassium. How-
ever, 0.0117% of natural potassium is the radioactive isotope
40K, which decays by beta particle emission with a half-life
of 1.26 x 10 years (1). This raises the question: how radio-
active are bananas? This question is not as flippant as it might
sound—at least one publication has advocated using a ba-
nana as a source of radioactivity in a laboratory exercise (2).

Answering this question is an interesting exercise in pro-
portions and kinetics. First, we need to know that a large
banana has a potassium content of about 600 mg (3). If
0.0117% of this is “°K, then our large banana will have

(0.600 ) x (0.000117) = 7.02 x 10° g

of “K present.

Let us determine the activity of 1 mole of “°K. A half-
life of 1.26 x 107 years is equivalent to #,, of 3.97 x 10'°s.
This, in turn, can be converted to a rate constant using the
expression:
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This gives us a value of 1.75 x 10717 57! for k. Using the first-
order rate expression
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and a time # of 1 s, we can determine the activity of one mole,
6.022 x 10% atoms, of “°K per second:
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AN = -1.05 x 107

That is, in one mole (40.0 g) of “°K, about 10.5 million at-
oms are decaying per second. Finally, to answer our banana-
related question, we set up the following proportion:

1.05 x 107 x
40.0 g 7.02 x 107g

Solving to get our final answer:

x = 18.4

A large banana has an activity of about 18.4 Bq (becquerel,
equal to one disintegration or nuclear transformation per sec-
ond), or 0.511 nCi (nanocuries). As a comparison, the am-
ericium in a typical smoke detector has an activity of 0.9 uCi,
or the equivalent of about 1800 bananas.

Perhaps the banana can become a standard for very-low-
level radioactivity...
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