15.1 Energy Cycles Key

1. Which combination of ionic charge and ionic radius give the largest lattice enthalpy for an ionic

compound? ?
Ionic charge Ionic radius Rl o jm@}“‘
y ne e ra ¢ hen
B. high ' small Qw i f;\s ¥ ?
C. low small
D. low large

2. 'The lattice enthalpy values for lithium fluoride and calcium fluoride are shown below.

LiF(s)  AH® =+1022 kI mol !

CaF(s) AH®=+2602 kI mol 1~ Ly 14 he chérg, need do break
Which of the following statements help(s) to explain why the value for hthlum fluoride is less 7 faq d 3
than that for calcium fluoride?
I.  The ionic radius of lithium js Jess than that of calcium,
II.  The ionic charge of lithium is less than that of calcium.
I only
I only
[and II
Neither I nor II

o TFe

3. Identify the process, which has the sign of its associated enthalpy change different from the rest?
a Cligy+te>Cie D ke g
b K@ >K(g)+e (s
c. KCl(g) > K'(g) + CI'(g) ¢+ ) {,} e
d. Ch(g) > 2CUg){ +) reattng




4. Answer the following questions using the diagram:

a. Write an equation to represent the lattice
energy of potassium oxide, K>O. The Born-
Haber cycle shown may be used to calculate
the lattice energy of potassium oxide

W,009 = 21L% topy A c;&;ﬁ

b. Identify the enthalpy changes labelled by the
letters W, X,Y and Z

¢. Use the energy cycle, and further information
from section 7 and 11 of the IB Data booklet
to calculate an experimental value for the
lattice energy of potassium oxide,
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5. The theoretical lattice enthalpies of sodium chloride and magnesium oxide are shown below.
Explain the higher lattice enthalpy of magnesium oxide compared to sodium chloride.

Compound: NaCl; Lattice enthalpy: 769 kJmol™!
Compound: MgO; Lattice enthalpy: 3795 kJmol!

Charge of both posifive and negafive ones are double, leads to a quadruple inerease
in Jattice enthalpy

Further enhanced by decrease in atemic raid of Mg due to increase in nuclear
charge

6. The lattice enthalpies of silver bromide and sodium bromide are given below

AH®/KJ mol!
AgBr; 905
NaBr: 691

Explain the relative values of the lattice enthalpies with reference to the bonding.

Since both metals and nonmetal have the same charge, jonic charge does of affect
lattice enthalpies difference. It would be expected that Na would have the larger
enthalpy due to smaller radius, but Ag takes on covalent properties with its large
number of electrons. The additional force caused by van deer Waals forees, the
enthalpy required to separate AgBr increases.




7. Discuss the relative enthalpies of hydration of the K* and F~ ions in relation to their ionic radii.

Due to potassium being in the third period, it has 2 decreased enthalpy of hydration due to
an increasing radius. There is less attraction between ions/charges due to increasing
distance to nucleus, Vice versa for flworine. Due to flucrine being the first non-metal in the
halogen family, it has the smaliest radius and therefore Iargest enthalpy.

8. Use an energy cycle to calculate the enthalpy of solution of potassium chloride from data in
sections 18 and 20 of the 1B data booklet.
Calculate the % inaccuracy of your value by comparing with the value in section 19 and
comment on the disagreement between the two values.
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