
Are Bananas Radioactive? 
An exploration of radiation around the home

1. Introduction

I was reading my elements book ("The Elements" by Theodore Gray) and I learnt that some things 
around the home are more radioactive than other things. We decided to measure the radiation from 
several things in the house and see how radioactive they are and if they are dangerous.
We decided to test three things:

(1) Bananas. Bananas have Potassium (K) 40 in them, which is radioactive.
(2) Granite. This is often used in benchtops in kitchens. It is high in Uranium and Thorium 

which are both radioactive.
(3) A kitchen plate with Uranium glaze. Some old plates used Uranium to make the plate 

colourfull.

2. Background and Theory

Radiation is all around us. Radiation comes from a number of sources, including bananas and  
granite benchtops. Radiation is bad for you because it can damage your DNA and give you cancer.
The radiation that we are trying to measure in the experiment mostly comes from the natural 
radioactive decay of elements such as potassium, uranium and thorium.

2.1 Radiation from Bananas

Banana contains potassium (K) 40. We did some calculations (see logbook) showing that a small 
pile of banana chips should have a few hundred K40 decays per minute. 

3. Predictions

We had read in several sources that bananas and granite are radioactive, so we expected to be able 
to measure the radiation from them.
Granite and bananas are not usually considered dangerous so we didn't think the radiation would be 
very high.

4. Method

We used a Geiger Counter from Vernier Scientific instruments with a Labquest II data logger to 
record the number of radiation counts. We used lead to shield the Geiger counter from any foreign 
radiation. The lead was a roll purchased from Bunnings.



Even with the lead shield we still measured foreign radiation. To see if the radiation was coming 
from the banana or the background, we measured the radiation with nothing in the lead roll. Then 
we compared the banana with the background to see if they are different. 
We tried to make sure that the geiger counter was placed the same distance from each of the 
samples (about 3 cm).

4.1 Items measured
• Banana. We purchased Coles brand dried banana chips. We used dried banana so that it 

wouldn't go moldy and smelly during the experiment and also because it has more 
potassium in it than fresh banana per weight (Source USDA 
https://ndb.nal.usda.gov/ndb/foods/show/2159?
fgcd=&manu=&lfacet=&format=&count=&max=35&offset=&sort=&qlookup=banana, 
https://ndb.nal.usda.gov/ndb/foods/show/6352?
fgcd=&manu=&lfacet=&format=&count=&max=35&offset=&sort=&qlookup=banana ). 
Also the dried banana has less water than the fresh banana and water is a good absorber of 

Illustration 1: Equipement used. Roll of sheet lead used for shielding (the sample and probe were 
placed inside the roll (or at the end of the roll for the samples which didn't fit). Items measured  
(left to right) – plate, powdered granite, granite, banana. Bottom – data logger connected to Gieger  
counter.  

https://ndb.nal.usda.gov/ndb/foods/show/2159?fgcd=&manu=&lfacet=&format=&count=&max=35&offset=&sort=&qlookup=banana
https://ndb.nal.usda.gov/ndb/foods/show/2159?fgcd=&manu=&lfacet=&format=&count=&max=35&offset=&sort=&qlookup=banana
https://ndb.nal.usda.gov/ndb/foods/show/6352?fgcd=&manu=&lfacet=&format=&count=&max=35&offset=&sort=&qlookup=banana
https://ndb.nal.usda.gov/ndb/foods/show/6352?fgcd=&manu=&lfacet=&format=&count=&max=35&offset=&sort=&qlookup=banana


radiation.
• Granite. We got the granite from Bunnings. They gave us a sample of natural granite 

benchtop which was about 5cm x 5cm.
• Powdered Granite. Initial experiments showed that there was not much radiation from the 

granite benchtop piece. We thought that the granite might be blocking radiation and maybe 
trapping radon gas. So we tried drilling into the back of the granite piece to make granite 
powder. The powder has higher surface area and is less likely to trap any radon gas.

• Uranium glazed plate. We purchased an antique plate with uranium glaze from Ebay.

5. Results

5.1 Effect of shielding

We recorded the number of counts per 30 seconds in the open air on a table inside our house. We 
also recorded the number of counts per 30 seconds for a day when the Geiger counter was inside the 
lead shielding. We plotted a histogram of the radiation counts, shown below.

From this histogram we can see that the average number of counts per 30 seconds was about 4 when 
the Geiger counter was inside the lead but it was about 7 when the Geiger counter not shielded.

Since there was a big difference between the shielded and unshielded results, we did the rest of the 
experiments inside the lead. We did this to stop background radiation messing up our experiment. 

5.2 Measurement of banana, granite and uranium glaze plate

Our initial experiments showed that the difference between the background and the banana was 
small. So we would need a lot of data to see if there was a real difference.
We measured the banana and granite for a week. We ran out of time so we only measured the 
powdered granite for half a week. There was lots of radiation from the uranium glaze plate, so we 

Illustration 2: Light red shows counts/30sec in the lead shielding, dark red shows counts/30sec 
outside the shielding



only measured it for 30 minutes.

We plotted the histogram of the number of counts per minute for the banana, granite, powdered 
granite and the uranium glaze plate:

The uranium glaze plate made much more radiation than the other objects.

Since it is hard to see the difference between the background, banana and granite, we also plotted 
the histograms without the Uranium glazed plate.

Illustration 3: Histogram showing counts per minute for each object. The background, 
banana, granite and powdered granite are all very close to each other. The uranium 
glazed plate has many more counts.



From figure 4 it look like there might be some difference between the objects, but it is hard to tell.
Because it is difficult to see much difference in the different materials, we changed the histogram to 
counts per hour. Because all the numbers of counts are bigger, we can see more clearly. In figure 5 
the powdered granite looks like it has the most counts per minute, and the background the least 
number of counts per minute.

Illustration 4: Histograms of the number of counts per minute for the background, 
banana, granite and powdered granite.



To see if the number of counts is really different, we have put in a table below showing the number 
of counts per 8 hours.

Illustration 5: Histogram of counts per hour for background, banana, granite and 
powdered granite



Time (hours) Background Banana 
chips

Granite Powdered 
granite

8 4706 4969 4843 4977

8 to 16 4793 4926 4877 4780

16 to 24 4833 4881 4688 4886

24 to 32 4866 4871 4818 4834

32 to 40 4770 4801 4665 4846

40 to 48 4810 4881 4758 4934

48 to 56 4768 4887 4791 4887

56 to 64 4832 4774 4872 4973

64 to 72 4772 4785 4799 4871

72 to 80 4791 4810 4602 4994

80 to 88 4830 4897 4770 -

88 to 96 4765 5009 4962 -

96 to 104 4760 4780 4814 -

104 to 112 4736 4912 4800 -

112 to 120 4678 4879 4717 -

120 to 128 4650 4717 4930 -

128 to 136 4613 4831 4886 -

136 to 144 4548 4770 4780 -

144 to 152 4618 4750 4760 -

152 to 160 4705 4729 4741 -

Total Counts 94844 96859 95873 48982 (Note: 
only half the time 
recorded)

Difference from 
background total

0 2015 1029 -

Mean 4742 4843 4794 4896

Difference from 
background mean

0 101 52 154

Standard deviation 
(of 8 hour data)

85 80 88 66

Table 1: Number of counts recorded in each 8 hour period, and means, totals and standard 
deviations.



The powdered granite had the most counts. 

6. Data Analysis

Dad tells me that radiation counts are described by a Poisson distribution and the standard deviation 
is equal to the square root of the mean. The standard deviation measures how accurately we know 
the measured value. If the counts are separated by more than about 2 standard deviations, then they 
are probably really different, not just different by luck.

So, for our 8 hour data, the standard deviation should be about sqrt(4843) for the banana data. The 
square root of 4843 is about 70. 
70 is close to the measured standard deviations from the data (which span 66 to 88 in the table 1 
above). So the theory looks about right.

We didn't have enough time to measure many weeks of data for each object. But we know the 
standard deviation in the measurements is the square root of the mean. So we can get an estimate of 
the reliability of a single weeks worth of data. Because we only have 80 hours of data for the 
powdered granite, we also worked out the counts and standard deviation for 80 hours.

Background Banana 
chips

Granite Powdered 
Granite

Counts in 80 hours 47422 48430 47937 48982

Estimated Standard deviation 
for 80 hour count

Sqrt(48000) = 220

Number of standard deviations 
from the background

0 4.5 2.3 7

Counts in 160 hours 94844 96859 95873 (not enough data)

Estimated Standard deviation 
for 160 hour count

Sqrt(96000) = 310

Number of standard deviations 
from the background

0 6.5 3.3

The number of counts for the objects is between 3 and 7 standard deviations more than the number 
of counts for the background. So we can be fairly sure that the higher number of counts for the 
banana and granite are really due to the radioactivity of the banana and granite and not just random 
chance. 

6. Conclusion
 
By measuring for a long time, we were able to show that the banana and granite are slightly more 
radioactive than the background.
We also showed that powdered granite allows more radiation to escape than a granite block.
Although there were definitely more radiation counts from the banana and granite than the 
background, the difference between the background and the banana or granite was still very small, 
so we are sure that they are not radioactive enough to be harmful. 
The plate with uranium glaze was much more radioactive than the background. It might be 



dangerous to eat from it every day, particularly if you get scrapings from the plate in your mouth 
with your food. But not many people have uranium glazed plates.
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