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https://www.youtube.com/watch?v=tbPxwDiX1NU
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Theoretical lattice enthalpies can be calculated from the
ionic model

The energy needed to separate the ions depends on the product of the ionic charges
and the sum of the ionic radii.

ions.

x;\n increase in the jonic radius of one of the ions decreases the attraction between the !’ r\\&\ﬁ) Q“)

* Anincrease in the ionic charge increases the ionic attraction between the ions.

Size: éo\"\n

Charge:

ﬁH'am-:n
(kJ mol-")

Explanation of difference

W Flal 1049 MgCl, | 2540 MaCl; has more than double the lattice
enthalpy of NaCl as Mg** has double
the charge of Na* and a smaller ionic
radius.

(&1 2651 Ca0 2401 Ca0 has higher lattice enthalpy than
CaF; as O*-has double the charge of F-.
The value is less than double as O- has
a larger ionic radius than F-

These cde\drions vse
He "Tonic 0l "

o 0sburs Pegeck

Nal 102 705 l.M f!- LWN"‘ la}

Agl 15 892 \howevres B e M)

Problems:

46 Whigp ogasf the followi W would be expgad ubave the highest jgttics enthalpy?
ot )

A Nz0 g € 0 D KCI
47 Thecretical lattice enthalpies can be cakulatad on the ionic model. The values for the sodium halides
are tabulated below.
NaF +910
NGO | +769
Nadr | 4722
Na | +682

Explain the trend in lattice enthalpies of sodium halides.

48 The theoretical lattice enthalpies, based on the ionic model, of sodium chicride and magnesium axide
are shown below

Nad +69
Mgl +37095
Explainwhy magnesium cxide has the higher lattice enthalpy compared to sodium chioride
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Enthalpies of solution

The enthalpy change

of solution is the

enthalpy change when

one mole of a solute is

dissolved in a solvent to

infinite dilution under ps
standard conditions of .ok

P

temperature an O s = -~ 5

pressure (1.0 x 10° Pa). o? & 3 &{) - s
& 902 0 O!P

Why infinite dilution ? As the concentration of the solution affects the interaction between the solute and
solvent particles, we must refer to a solution in which there are no dissolved solute particles interfering. Therefore
we refer to an infinitely dilute solution.

H,0
NH,Cls) — NH,*(aq) +Cl-(aq) AH®, =+14.78 k] mol™!
Once the ions are surrounded by a lattice of water molecules we say they arehydrated .

The strength of these interactions is given by their hydration enthalpies

The hydration enthalpy of an ion depends on the attraction
between the ions and the polar water molecules

+ +
—_—

The enthalpy change M™(g) — M"*(aq) Ne (o N“ "-1) AHZ,(M™)
of hydration of an lon Xm-(g) — X=(a AH® (Xm-)
Is the enthalpy change ® 9 CIQ - Cl Ho
that occurs when one As there is a force of attraction between the ions#nd the polar water olecule.s itisan
mole of gaseous lons exothermic process and the enthalpy changes are negative.
Is dissolved to form : . y . : .
an infinitely dilute Consider the following hydration energies of the Group 1 cations and Group 17 anions.
solution of one mole Cations AH%4 / k) mol-! Anions AHS / k) mol-!
of aqueous lons under L 538 - _504
standard conditions
of temperature and Na* 424 cl- —359 {
pressure. K -340 Br -328

Rb* -315 I- —287

The values become less exothermic as the groups are descended and the ionic radius
increases. The electrostatic attraction between the ions and the water molecule
decreases with increasing distance.

The enthalpy change of solution is related to the lattice
enthalpy and the hydration enthalpies of the constituent
ions

The solution of a substance can be understood by imagining that the solid is first
sublimed into gaseous ions, which are then plunged into water.

AHZ (NaCl) = AHZ .. (NaCl) + AHR 4 (Na*) + AHR 4 (CT)
=+790 - 424 -359 k] mol!
=+7 k] mol™!

0

Nar 1 sy H\> Mm + -

N //\(\k
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Entropy and spontaneity

Understandings:

® Entropy (S) refers to the distribution of available energy among the particles. The more ways the
energy can be distributed the higher the entropy.

® Gibbs free energy (G) relates the energy that can be obtained from a chemical reaction to the
change in enthalpy (AH), change in entropy (45), and absolute temperature.
Guidance
AG is a comvenient way (o take into account both the direct entropy change resulting from the
rransformation of the chemicals, and the indirect entrogy change of the suroundings as a result of the
gain/loss of heat energy. Examine various reaction conditions that affect AG.

o Entropy of gas > liquid > solid under same conditions.

Applications and skills:

o Prediction of whether a change will result in an increase or decrease in entropy by considering the
states of the reactants and products.

® Calculation of entropy changes (AS) from given values (S%).

eApplication of AG®= AH® - TAS®in predicting spontaneity and calculation of various conditions of
enthalpy and temperature that will affect this.
Guidance
Thermadynamic data are given in section 12 of the data bocklet.

® Relation of AG to position of equilibrium.
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]

25. | Si se somete al hidrocarburo CigH1g a combustion completa:

a) Formule y ajuste la reaccién que se produce. \

b) Calcule el nimero de moles de O, que se consumen en la combustion A \' b)
completa de 276 g de hidrocarburo. o’b ‘(\ ¢

c) Determine el volumen de aire, a 25 °C y 1 atm, necesario para Q O
la combustion completa de dicha cantidad de hidrocarburo &\‘A it
(07 al 20% en el aire). \ -

(-
\2291‘\0(0 /)N
(-708°6‘t'—-02 e

33. - Para determinar la riqueza de una partida de cinc se tomaron 50,0 g H = (
de una muestra homogénea y se trataron con acido clorhidrico del 37 % Z és L|—
n

en peso y densidad 1,18 g/mL, consumiéndose 126 mL de acido. =—
La reaccion de cinc ¢on acido clorhidrico produce cloruro de cinc

e hidrégeno. Calcule: gg_ g
a) La molaridad de la disolucién de dcido clorhidrico. ~ — 1196 M C( <

b) El porcentaje de cinc en la muestra. = 98,51%

Pes ¢ HCl yged - miles = CxVll-F4 x O 126

)18 3¢ 37 |aoaaK e 196 il A7
B oo | L ¥

S MU 20 4 h, T
X = \°Sm\ 4/ \CIDD - _%

-
nol =
Co-no la relacion es 1:2 en Zn:HCl, es evidente

32. | Se mezclan 20 g de Zn purcﬁon 200 mL de HCI 6 M ( 'y, por tanto, el Zn es el reactivo limitante
el desprendimiento de hidrogeno, ;qué habra quedado sin reaccionar:
cinc o acido?, ;qué volumen de hidrégeno, medido a 27 °C y 760 mm Hg,
se habra desprendido?

L

19. | Se dispone de acido clorhidrico comercial del 36 % en peso y densidad
1,18 g/mL.

a) ;Qué cantidad de este acido necesitaremos para preparar 1L - 172 mL disolucién H 304
de disolucion de concentracion 2 M?

b) ;Cuales seran la fraccion molar y la molalidad de esta disolucion?

= 2 mol HCl
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3. En una bomba calorimétrica se queman totalmente

100 g de un combustible, originando un aumento en la temperatura
de 1 litro de agua de 30 °C. Calcula el calor desprendido

en la reacciéon de combustién.

Datos: ¢, (H,0) = 4180 J - kg1 . KL

e-in\' F\jcﬁ:
Q=M-C- AT 7,8,9 1,12,
13,

La variacion de calor se obtiene de la expresion:
AQ=m-c,- AT
donde sustituyendo la masa, el calor especifico y el incremento
de la temperatura, queda:
AT=(T;— T;) = 30°C, que equivale a una diferencia de 30 K
Se obtiene que el calor desprendido es:
AQR=0,1kg-4180J/(kg-K)-30K=12540J
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