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Activity 24:   Comparing the rates of hydrolysis of halogenoalkanes


	





Student Worksheet














Questions


Suggest the order of reactivity for the halogenoalkanes if the polarity of the C-X bond were the only factor.


Suggest the order of reactivity for the halogenoalkanes if the bond enthalpy of the C-X bond were the only factor.


Which of the factors stated in either Q1 or Q2 do you think is the more important for the reaction seen here? 


Read the notes from the examiner. Why must the excess NaOH be neutralised before adding silver nitrate?


Explain why using the same number of drops of each halogenoalkane is not a fair test and suggest how a fair test could be achieved.











From the examiner… 


Know that this hydrolysis is a nucleophilic substitution reaction.


In this investigation the nucleophile is water.


If NaOH is used to hydrolyse the halogenoalkanes, then any excess NaOH has to be neutralised by HNO3 before adding AgNO3. 











Safety


Ethanol and halogenoalkanes are flammable.


Halogenoalkanes are harmful.


Wear eye protection.


						








Data


Table 1





Halogen =X�
Electronegativity of X�
Bond enthalpy of C-X (kJ mol-1)�
�
Cl�
3.2�
338�
�
Br�
3.0�
276�
�
I�
2.7�
238�
�












Analysis of results


Record your observations in an appropriate form and note any patterns. 


Write an equation for each hydrolysis reaction.


Write an equation for each precipitation reaction. 














Procedure


Use the large beaker as a water bath. The temperature should be around 50 °C.


Place 5 cm3 of ethanol into each of the three test tubes. Now add five drops of a different halogenoalkane to each tube. 


Stopper and label each test tube and place in the water bath.


Place 5 cm3 of silver nitrate solution into three clean test tubes. Stopper and place the tubes in the water bath.


When the solutions have reached the temperature of the water bath, add the silver nitrate from one tube to the test tube containing a halogenoalkane/ethanol mixture. Start the stopwatch as you do so.


Time for the appearance of a precipitate.


Repeat steps 5 and 6 for the other two halogenoalkanes.








Equipment/materials


1-chlorobutane, C4H9Cl


1-bromobutane, C4H9Br


1-iodobutane, C4H9I


Ethanol


Silver nitrate solution, AgNO3


3 x dropping pipettes


6 x test tubes and stoppers


6 x labels 


0–100 °C thermometer 


Beaker 


Stopwatch or stopclock


10 cm3 measuring cylinder 


Source of hot water











Objective				


Be able to carry out test tube hydrolysis reactions.


Be able to compare the reactivity of halogenoalkanes.


Be familiar with the test for halides.
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