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Introduction 
Chloroform is a colorless, nonflammable liquid biomolecule which is 
formed through man-made derivative of trichloromethane. The 
purpose of this poster presentation will be to study the hydrolysis of 
chloroform along with the different factors that affect the rate of 
hydrolysis. Pressure1,2, salt, and various intermediates5 affect the rate 
of the hydrolysis of chloroform. 

 Experimental 
Pressure 

One of the pressure experiments analyzed in this presentation used a piezometer 
(shown below) whereas the second pressure experiment utilizes acid catalysis. An 
increase in pressure leads to an increase in the rate that chloroform is hydrolyzed. 
In both studies regarding pressure variations, it can be seen that pressure and the 
rate are directly proportional. The initial increase in rate by a single kbar is much 
more drastic compared to later increases. Therefore, the increase in rate is most 
significant initially and any higher increase in pressure will not lead to a notable 
increase in rate of hydrolysis. 

Salt 

The anomalous salt experiment utilizes an analysis of pH when utilizing isomers of 
chloroform outside of the typical intermediates to determine under which 
conditions the hydrolysis of chloroform is most successful. Ultimately, pH only has 
an effect on the rate of hydrolysis in alkaline solutions not acidic solutions. The 
basic hydrolysis experiment does not focus on pH conditions but rather specifically 
on the added salt which leads to the fastest rate of hydrolysis. Through this 
experiment, it can be seen how varied the effect of added salts on the rate of 
chloroform hydrolysis are.  

Intermediates 

Through the varying of intermediates, it is possible to see which molecules will 
allow for the quickest and most efficient hydrolization. As the various mechanisms 
are compared, it can be seen that mechanism II requires more molecules and 
more energy than mechanism I. Therefore, this experiment can be utilized to 
determine which conditions allow for the best hydrolysis reaction.   
  

Results and Discussion 

Conclusions 
Based on the evidence regarding various conditions affecting the rate of 
hydrolysis, it can be concluded that applying pressure and utilizing 
carbon dichloride as the intermediate will allow for the quickest, most 
efficient hydrolysis of chloroform.
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Figure 4: This is the chemical equation 
for the basic hydrolysis of chloroform 
which shows carbon dichloride as an 
intermediate. This is considered to be 
the most efficient intermediate as it 
requires the least number of additional 
molecules and leads to the highest 
chloroform yield.5

Figure 1: This table showcases how pressure causes the 
rate of hydrolysis of chloroform to increase. The rate of 
pressure increase and the rate of hydrolysis are directly 
proportional to each other. This information can be utilized to 
decrease the time necessary to produce chloroform 
molecules.1

Figure 2: This graph demonstrates the drastic 
decrease in pH that accompanies the 
introduction of a salt in an acidic solution. This 
decrease in pH causes the environment to 
inhibit the hydrolysis of chloroform.3

Figure 3: This graph demonstrates 
the basic hydrolysis of chloroform 
with no outside influences. It 
demonstrates the constant rate at 
which the molecules hydrolyzes.4

These tables and graphs 
demonstrate the various 
effects of outside influences 
on the hydrolysis of 
chloroform. By using the 
graph in figure 3 as a 
baseline, it is possible to 
compare the outside 
influences to the basic 
hydrolysis. With the increase 
in rate correlating with an 
increase in pressure, it can be 
deduced that pressure 
positively influences the rate 
of hydrolyses. This is the 
opposite when looking at the 
graph in figure 2 which 
demonstrates the slowing of 
hydrolysis when different salts 
are added to the solution the 
reaction takes place in. Figure 
4 displays the preferred 
intermediate for the hydrolysis 
of chloroform. Carbon 
dichloride is the preferred 
intermediate because it leads 
to the highest yield of 
chloroform as well as it 
requires the lease amount of 
outside molecules making it 
the most efficient intermediate 
as well as the most 
successful. 


