Caleulate and plot an Ellingham diagram for the lorna-
tion of MOs) and CONg) from their elements m b em-
perature range ME-ZHHVE, Use this plot fo determine
the: temiperatere af which corbon (iself being oxidized o
gaseous carbon monoxide) will reduce MO o0 the
metal M. Carefully explain any assumplions that you
have made In reaching your answer,

urestion 3
This question carres 27 per cent of the marks for this

assipement. and tests Learming Chlcomes 1, 9, 23, 23,
25 and 24 aof Bock 4.

The alkali metals form a series of hydroxsdes of lormula
type MOH. The siandard enthalpy change for the pro-
s

Wa(g) + YeHy(g) + e7(g) = OHY(g) (21
i called the standard enthalpy of Formation of the aseous
hivdroside ion, .-!.H?[UHZ gr It has been determined
experimentally to be — 144 kI mol™' at 298 15 K

{ai (13 marks) Draw a labelled Born—Haber cycle for
potassium hydroxide, KOH(s), in which AH T {OH-, g),
and its formation reaction appears, Caleulate a value for
the lattice enerey of potassium hydroxide, LIKOH. 53 at
29815 K. Any other diata that you peed should be taken
frowm ihe 5205 Dt Book.

(B (8 marks) In Table 4.0 of the 5205 Duta Book, we
have only quoted wmic radii for monatomic jons. Use
the KOH lattice energy that you caleulated in par (a),
and the simple Kapustinskii equation ( Equation 20011 on
p. 136 of Book 4) W estimude an wonss radius for dee
hydroxide ion, which contains two atoms, Show your
working,

(e 00 morks) Accosding 1w voer calculated  radius,
which halide ton does the hydroxide jon most nesemble
in siee? Discuss briefly  whether pour result scems
reasonable.
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