
Research Question:

Can a battery be created 
by putting Miracle Grow 

in water which also 
contains nails?

Interpretation/Conclusions:
● Miracle grow can give off a voltage 

which when the concentration is 
changed is between 

● The chemicals zinc sulfate, copper 
sulfate, and boric acid, which are 
all in Miracle grow, do give off their 
own voltage in the jar set up.

● Sequencing of jars in the way test 
did not have an effect on voltage.  

Data Analysis/Results:

Methodology:
This experiment is broken down into 3 
parts which all add to answering the 

question of whether or not a battery can 
be created using miracle grow. 

Jar set up:
With a large mason jar opened, cut a line 
of attached nails and place them inside 

the jar so they cover the interior. Then fill 
the jar with the water and then with the 

powder needed for the test.

Jarring Miracle Grow Batteries: Nailed It



Background Research:
Inspiration:

● The project idea stemmed from a reaction our 
dad accidentally made with miracle grow.

● From the interpretations of that we created 
our researchable question.

Research:

● While research in this experiment specifically 
is pretty much none there were things that 
helped form the question when studied.

● These subgroups included:
○ Battery build and function
○ Components of water
○ Chemical ingredients in miracle grow and 

their reactions



Question:

Can a battery be created 
by putting Miracle Grow 

in water which also 
contains nails?



Hypothesis:
Sequencing 
Hypothesis:

If Miracle Grow is put 
into four containers and 
tested in the sequences 
of 1 increasing number 
of containers together, 
then the one with 4 jars 
combined will have a 

voltage larger than the 
other sequenced 

combinations. 

Concentration 
Hypothesis:

 If Miracle Grow is placed 
in 500ml of liquid at 

concentration of 
increasing percentage  

then the one that will give 
off the largest voltage will 

be the one with the  
highest amount of Miracle 

Grow, since it has the 
most of the chemical 

solution included for the 
reaction.

Chemical       
Hypothesis:

If zinc sulfate is placed 
in a jar of water with a 
round of zinc coated 

nails, it would have the 
most conductivity out of 

boric acid, copper 
sulfate, and zinc sulfate, 

because the copper 
causes a redox reaction 
and displaces the zinc.



Concentration Procedures:
1. We got the scale setup and prepped the jars.
2. In order to prep the jars we started by cutting a line of 30 of the 

nails off of their roll.
3. These nails then go into the jar and are placed to line the interior 

of the jar.
4. We then had to strip wires which had one end wrapped around the 

nails within the jar attached on the wire which connects the nails. 
5. We measured the jar zeroing its weight. 
6. For the 5% concentration we added in 20 grams of the Miracle 

Grow powder before adding in 400 grams of water.
7. The jar is then tested using a voltmeter with a copper wire 

attached to one end and connecting the volte line to the copper 
wire in the jar.

8. This process was repeated with each concentration.
9. The 10% concentration had 40 grams of Miracle Grow and 400 

grams of water.
10. The 15% concentration had 60 grams of Miracle Grow and 400 

grams of water.
11. The 20% concentration had 80 grams of Miracle Grow and 400 

grams of water.
12. The data for each test was recorded at its initial voltage.
13. We then tested the voltage of each concentration at 30,60, 90, 

120, 150, and 180 minutes from their initial testing, recording 
each on a google sheet.



1. Put on gloves and other safety equipment before touching 
chemicals.

2. Set up the scale as well as getting the measuring boat.
3. Set up the jars by cutting a line of 30 of the nails off of their roll.
4. These nails then go into the jar and are placed to line the interior 

of the jar.
5. We then had to strip wires which had one end wrapped around 

the nails within the jar attached on the wire which connects the 
nails. 

6. We measured the jar zeroing its weight. 
7. We gathered the zinc sulfate, boric acid, and copper sulfate.
8. We placed 20 grams of zinc sulfate into the jar.
9. We measured 500ml of tap water  in a graduated cylinder for 

precise measurements and poured that into the jar.
10. The mixture was stirred to make sure the chemicals dissolved.
11. We checked the voltage of the zinc sulfate jar initially and after 

10 minutes.
12. We repeated this process with the copper sulfate and teh boric 

acid.
13. We tested the tap water on its own and noticed a voltage.
14. From there going forward we did the process over using 

distilled water instead of tap water.
15. Recorded data through out testing by using a google sheet.

Procedures Chemical:



1. We got the scale setup and prepped the jars.
2. In order to prep the jars we started by cutting a 

line of 30 of the nails off of their roll.
3. These nails then go into the jar and are placed to 

line the interior of the jar.
4. We then had to strip wires which had one end 

wrapped around the nails within the jar attached 
on the wire which connects the nails. 

5. We measured the jar zeroing its weight. 
6. Fill the jars with 20 grams of Miracle Grow and 

400 grams of water.
7. Test the voltage of one jar alone like we had 

done in round 1 of the experiment.
8. We connected the first and second jar with wire.
9. We tested the voltage given off when there were 

two jars.
10. We repeated this with 3 jars being connected 

and tested the voltage of them combined.
11. We placed wire in the jars which connected 

them and tested the voltage of the sequence of 4 
jars.

12. To record voltage we wrote down the charge one 
jar gave and then continued to record the 
number as more jars were added.

Sequencing Procedures:



This image shows all of the jars used in the chemical part of this experiment. That 
includes the distilled water and tap water containers.  On the ends are the jars with 
all of the chemicals in them and the jar that contains tap water. The darker colored 
jars are the copper sulfate and the boric acid is in the middle. Between the water 
and boric acid is the zinc sulfate. The jars that look clearer are the ones that used 
distilled water while the murky ones contain tap water. 

Chemical Experiment Jars:



Results-Concentrations:

The error bars for 5 and 10% are very small meaning that there is little chance for different 
results to happen if this was done again. On the other hand, the 15 and 20% concentrations 
have very large error bars showing that a large amount of variation occurred in the raw data 

and could be expected to happen again. The standard deviations for the concentrations follow 
this as well with 5 and 10% being very small while the other ones are larger.



Conclusions-Concentrations:
● Our concentration hypothesis was proven incorrect.
● Concentrations of 10, 15 and 20% were not far from the 5% 

voltage value but did have a faster decrease in their output.
● The 15% concentration mixture had the highest initial voltage 

at .7 but ended up having a large and fast decrease to .54 
(which was the lowest calculated output). 

● Concentration being higher doesn't mean that the lasting 
voltage will be consistent or high but rather a low starting 
concentration has a more gradual depletion and a higher 
average rate. 

● The p-value of the first round was .3 meaning that the data is 
insignificant in error.

● The concentrations showed very similar results to one 
another.



Results-Chemical:

The first graph shows the chemicals and how 
they reacted when in a tap water based solution. 
This data shows that zinc sulfate had the largest 
average voltage. However, that is disproved 
when testing switched to distilled water. The 
bottom graph showing all chemicals when in a 
distilled water base solution shows different 
results than the tap water. This shows that zinc 
sulfates decline over time and the increase in 
voltage of copper sulfate. The anova test was 
done on the data collected from the distilled 
water trials and shows an insignificance of error 
with a p value of .23. 



● The hypothesis is proven to be incorrect.
● The initial voltage of the zinc sulfate was .81 which alone was the largest 

tested voltage of the chemicals. After 10 minutes the zinc sulfate had fallen 
and solidified at the bottom of the jar creating a rock of condensed zinc 
sulfate. When tested again the voltage had dropped drastically down to .02 
meaning that the zinc sulfate once solidified would not have the same 
voltage as its initial testing.  

● When the zinc sulfate was in tap water it kept its charge  and even gained 
more charge after 10 minutes meaning that there may be some 
components in the tap water that keep that zinc sulfate floating and 
incorporated 

● The addition of charge may mean that as the zinc sulfate and other 
chemicals react with water they are having even more chemical reactions 
happening simultaneously.

● The second round of data collection had a p-value of .23 and had error that 
was insignificant to the experiment.

Conclusions-Chemical:



● From the data collected, there 
seemed to be no change in voltage 
when the jar number increased.

● That means that our hypothesis 
was incorrect since one jar alone 
was equal to the sequence of four 
jars. 

● Results could be because the 
amount of separate batteries 
doesn't matter in the ending output 
or may be due to other errors. 

● There could have been other ways 
that sequencing could have been 
tested including by making a salt 
bridge. This may have given a 
more accurate answer to our 
hypothesis.  

Conclusions/Results-Sequencing:

● The graph shows that there was little 
variation in data.

● The one jar voltage was .01 smaller than the 
2,3, and 4 jar sequenced voyages.

● The error bar show that there is some 
variation which could happen if this is 
repeated but it is still within a reasonable 
range. 



Further Study:
● For one example, the Miracle Grow solution could be tested to see if it's able to 

be recharged.

● A hypothesis formed from observations which showed that volume and 

concentration have limited effects on the battery, would be, If the volume of a 

Miracle Grow and water mixture is altered to test voltage output, then there will 

be the same voltage in solutions with 100ml of water and above, because the 

volume of the mixture does not have an effect on the output it gives.

● More testing and trials can be done in order to get a bigger range and have 

more accurate result averages. 

● We tested 3 major chemicals in this experiment but there are more within 

Miracle Grow that may be adding to the reaction that could be tested in addition 

to the ones we tested (boric acid, zinc sulfate, and copper sulfate). 
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