More Hess’ Law questions
3.	(a)	(i)	Define the term standard enthalpy of formation, Hf[image: ].
..........................................................................................................................
..........................................................................................................................
..........................................................................................................................
..........................................................................................................................
(3)
(ii)	The following table shows some values of standard enthalpy of formation.
	Name
	Formula
	Hf[image: ]/kJ mol–1

	ethene
	C2H4(g)
	+52.3

	hydrogen bromide
	HBr(g)
	–36.2

	bromoethane
	C2H5Br(g)
	–60.4


	Use the data in the table above to calculate the standard enthalpy change for the following reaction.
C2H4(g) + HBr(g)  C2H5Br(g)







(2)


(iii)	State the significance of the sign of the value obtained in part (a)(ii) above.
..........................................................................................................................
..........................................................................................................................
(1)
(b)	Enthalpy changes can also be calculated using average bond enthalpy data. 
	Bond
	Average bond enthalpy/kJ mol–1

	C == C
	+612

	C  C
	+348

	C  H
	+412

	C  Br
	+276

	H Br
	+366


	Use the data in the table above to recalculate the enthalpy change for the reaction in part (a)(ii).
C2H4(g)  HBr(g)  C2H5Br(g)








(3)
(c)	Suggest why the value obtained in part (b) above is likely to be less accurate than that obtained in part (a)(ii).
....................................................................................................................................
....................................................................................................................................
....................................................................................................................................
(2)
(Total 11 marks)
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1.

Answer ALL the questions. Write your answers in the spaces provided.
One stage in the manufacture of sulphuric acid is the exothermic reaction
250x(g) + Ox(g) = 250s(g)

(a) In a closed container this mixture of gases would be in dynamic equilibrium.
State the meaning of the words dynamic and equilibrium in this context.

@

(b) (i) State the conditions of temperature and pressure used industrially for the
manufacture of SO;.

@

(i1) Justify the choice of temperature for this reaction in terms of yield and rate.
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&g (c) (i) Calculate AH for the forward reaction. given the enthalpies of formation below.
L]
AHz / kI mol™
SOy(2) -297 E
SOs(g) -395
Ox(2) 0

@)

(ii) State why the enthalpy of formation of oxygen. O,(g). is zero.

@
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() The following equation represents the overall reaction for the manufacture of sulphuric
acid from sulphur, oxygen and water.

28(s) + 2H0(1) + 30x(g) - 2HSOs(1)

Use the data below to caleulate the enthalpy change for this reaction.

Substance AHF
/ kI mol™

H,0(1) 286
H;S04(1) 814

(d) State ONE large-scale use of sulphuric acid.
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() Define the term standard enchalpy of combustion

®

(b) The following standard enthalpies of combustion are needed to calculate the standard
enthalpy of formation of ethanol. C;H;0H.

Standard enthalpy of
Substance combustion /kJ mot!

carbon. C (s, graphite) 304

hydrogen. H; (g) 286
ethanol, C3H:OH () 1371

(i) Complete the Hess’s Law cycle by filling i the box and labelling the arrows with

the enthalpy changes

an;
2C(s) = 3Hy(g) + 3%049) —» CHOH® + 30:(8)
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(if) Use your Hess’s Law cycle to calculate the standard enthalpy of formation of
ethaniol.

@

(c) Ethanol. CoH;OH, can be converted into propanenitrile, CH;CH,C=N in two steps.

Step 1 Step 2
CHOH —= GCHl —= CHCHC=N

Give the reagents for the steps.
Step 1

Reagents
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reaction.

4. (a) Define the term standard enthalpy of formation.

@

(b) The dissociation of phosphorus pentachloride is a reversible reaction.

PCls(g) = PCli(2) + Cl(z)

(i) Use the values of enthalpy of formation given to calculate AH for the forward

AH:/
kJ mol™

PCls(2)

—-399

PCly(2)

- 306

@

(if) Explain. with reasons. the effect that raising the temperature would have on the
composition of the equilibrium mixture.

ABRZEEE| @@/ @@ [w]] BB |Z L 5| Tools | Sign = Comment
Leave
blank





image1.wmf

image2.png
e R L
Fie Edt View Window Felp

QBZES 2]/ | BB e | Tools | Sign = Comment
(L] m i
p — _

blank

Answer ALL the questions. Write your answers in the spaces provided. !

1. The first stage in the manufacture of nitric acid is the catalytic oxidation of ammonia at
900 °C. The equation for this reaction is

4NH;(g) + 505(g) = 4NO(g) + 6H,0(g)
‘The reaction is exothermic.

(@) () Calculate the standard enthalpy change for this reaction using the standard
enthalpies of formation below.

Compound ,UN;S,‘
NH;(g) —462
NO(g) +90.4
H,0(2) -242

@
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(ii) Explain why the enthalpy change calculated above is not the standard enthalpy
of combustion of ammonia. E
@
(iii) At the start of the process. the catalyst is heated electrically but after a short time
the electricity is switched off. Explain how the reaction continues at the same
rate with the electricity switched off.
@
(b) (i) Identify the catalyst used in this reaction.
@
(ii) State the effect. if any. of the catalyst on the position of equilibrium.
............................................................................................................................ - I
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