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.Hypothesis 
To develop a sensor that can be used in field 
sampling probes to detect nitrate levels in soil 
by using copper and gold deposited electrodes. 
 
Background Information 
 With the steadily increasing population, 
proper agricultural practices are in high 
demand [4]. One of the major drawbacks of 
the current agricultural practices is that often 
farmers spread too much fertilizer on the soil 
which leads to both local and downstream 
water pollution. This water pollution leads to 
death of sea animals and plants. In order for 
farmers to know the exact amount of fertilizer 
they need to add, they need to determine the 
nitrate level of the soil. This project is 
specifically focused on providing a cheap, 
effective probe that can be used in the field to 
directly sense nitrate. 
 
Electroplating 
Copper and gold are deposited on paper and 
metal electrodes respectively by the process of 
electroplating. The electrodes are dipped into a 
solution of copper or gold and by passing a 
current through it, copper ions are reduced to 
copper and hence they deposit onto the 
electrode. Fig 1 is a microscopic picture of  
copper and Fig 2 is the microscopic picture of  
gold deposited on the electrode. 
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Discussion 
From my experiment, many conclusions can 
be drawn. As seen from figure 1 and 2, gold 
deposits more evenly on the electrode than 
copper does.  This makes it a better 
electroplating metal than copper 
The second conclusion that can be drawn from 
the experiment is that the metal electrode is 
more effective than the paper electrode on it. It 
has a higher range, better sensitivity and  is 
overall more stable  
 
Further Investigation 
Currently the metal electrode can only be used 
5 times. More experiments need to be done to 
ensure that the electrode can be reused more 
than five times. The sensitivity of the electrode 
and the range also needs to be increased. 
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Electroplating Method 
Figure 3 is a diagram of the procedure 
 

The same procedure was repeated with gold on 
metal electrodes. Below are the graphs created 
from Origin Pro. The first graph is the change 
in current as nitrate concentration increases. As 
you can see, at about 0.25mM of nitrate, the 
graph levels off. The second graph is a scatter 
plot that shows that the detection range for 
copper is between 0.025 and 1mM of Nitrate. 

Figure #4 

Electroplating in Nitrate Detection 
Once the electrodes are deposited with copper,  
it is dipped into a solution of nitrate and by 
electrochemical reactions, nitrate ions are reduced 
to nitrate. This change is detected by a 
electrochemical cell which monitors changes in 
voltage. 


