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1. This question is about ammonia, NH,.

(a) In industry, ammonia is made from nitrogen and hydrogen. This is a reversible
reaction, as shown in equilibrium 24.1 below.

N,(g) + 3H,(g) = 2NH,(q) AH = -92kJmol™" Equilibrium 24.1

(i) Explain how le Chatelier’s principle can be used to predict the conditions of
temperature and pressure for a maximum equilibrium yield of amm
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(ii) Using certain conditions, equilibrium 24.1 has the equilibrium concentrations
in the table.

Equilibrium concentration

Substance /moldm=3
N,(9) 1.25
H,(9) 2.75

NH,(9) 0.862

Calculate the numerical value for K. for equilibrium 24.1 under these conditions.

Give your answer to an appropriate number of significant figures and in standard

form.
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(b) Ammonia is used to make nitric acid. The first stage of the reaction is shown
below.

4NH,;(g) + 50,(g) — 4NO(g) + 6H,0(g) AH = -908 kJ mol™’

Standard enthalpy changes of formation, AiH®, are given in the table.

Substance | AH®/kJmol™
NH,(g) -46
0,(9) 0
H,0(g) ~242

(i) State the conditions of temperature and pressure used for standard enthalpy
measurements.

b)) 143K and 4gtm presure 1

(ii) Calculate the standard enthalpy change of formation, in kJ mol™, for NO(g). Give

[3]

your answer to a whole number.

) UNHs  + 50, — unD t N0 1=~ 90%

HXN %2

IN2 161, 1302
—(Ux-46) + Yo ¥ (¢ x-241) = — 909

Yy =360 = Ja=+90 kTmol™

Total Marks for Question Set 21: 10




1) a)i) decraasing e ramporatre would incrtase teyiad of ammonia
baCause fng forwarol readion is exotaermic , 5o e eg,ullibrium would mov e
0 e righnt inorder to incrLase e tomp araure, aaording to Lechataier’s
principle ( 0ppPOSE thechange in conditions)

INCr Lasingthe presure would increase te yrad of ammonia

because gaere are 1ess moles 01 gas onfne rignt (2 moles onme rIght vs§
Y moles ontne Lept) 9 TNE eGUITBrIUM WolLId MOVE 10 TNe rigntin orcler 1o

decrease the pressure (-2-0ppose tNechange inconditons -

DTS [Nn;]z ((v\ololn/l")1 (o(i«ov |
(motdm3) (w0l dn*) # (Mol dm-3) -

(v ()* }
- (0.362)1 - 0.0285329 (moldm-®)™

(15)(275)° = 236 X0 w2 dm e —"

) UNMs  + 50, —— UND 1 GﬂzO pH1= - 403

INy 161, 1302

~(U%-HE) + Y+ (fx-242) = 10
43 =30 =2 = +90 kTwal”

OCR

Oxford Cambridge and RSA

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders whose
work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact The OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department
of the University of Cambridge





