Thermochemistry & Hess's Law  2.15

What is meant by the following :

(a) first law of thermodynamics

(b) enthalpy change

(¢) exothermic and endothermic reactions?

(a) Use your data-book to find the standard enthalpy of combustion of methanoic
acid (HCOOH).

(b) 3 grams of methanoic acid was burned, and the energy released used to warm a
quantity of water. Given that the water temperature increased by 5°C, calculate the
mass of water used in the experiment.

The following equations of formation are all incorrect. Rewrite the equations correctly.

(a)  Ho(g) + Op(g) - > HyO(l)

(b) 1/2N2 + 3/2H2 ———————————— > NH3

(c) Ca(s) + CO(g) + Oy(g) -—----- > CaCO5(s)
(d)  C(g) + 4H(g) —-mmm- > CHy(g)

(&) Ca(s) + 2Br(l) ----- > CaBry (s)

The enthalpy of combustion of benzene is -3268 kJ mol™!. The enthalpies of combustion
of carbon and hydrogen are -394 and -286 kJ mol™' respectively.

(a)  Write a balanced equation for the formation of benzene
(b)  Use the information above (showing working) to calculate the enthalpy of formation
of benzene.

(a)  Write balanced equations for the combustion of ethene, ethane, and hydrogen.

(b)  Use the data book to find the enthalpics of combustion of the above reactions.

(c)  Use the information above (showing working), to calculate the enthalpy of reaction
for the hydrogenation of ethene.

The enthalpy change for the following reaction which occurs in thermal cracking

C4H10 -——2> C2H6 + C2H4

can be determined from the enthalpies of formation of butane, ethane, and ethene which are
in the data booklet.
Calculate the enthalpy change for the reaction.

Three moles of ethyne, CoH», can react to form one mole of benzene.
3C2H2 -2 C6H6

Use information on enthalpies of formation in the data booklet to calculate the enthalpy
change for this reaction.

Advanced Higher Chemistry Principles of Chemical Reactions
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Bond Enthalpies & Hess's Law  2.16

I.  The mewn »ond enthalpy of the C-H bond 1s 414 kJ mol” L
(e Why is the word mean used here
by Write balanced equations to represent the following energy changes:-
(1) Breaking all bonds in 1 mole of methane.
(1) Breaking all bonds in 1 mole of ethane
(iit)  Breaking all bonds in 1 mole of hexane
(1iv) Breaking all bonds in | mole of ammonia
(v)  Breaking all bonds in 1 mole of water
(vi) Breaking all bonds in 1 mole of chlorine
{vii) Breaking all bonds in 1 mole of bromine

2. Asagood approximation, the overall AH of a reaction can be found by considering the
energy of bonds broken during the reaction, and bonds formed. Use bond energy data to
estimate the AH of the reactions below.

(a) Ethene reacting with water to form ethanol.

(b) Methane reacting with chlorine( Cl5 ) to form chloromethane ( CH3Cl ) and HCL

Advanced Higher Chemistry Principles of Chemical Reactions
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