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Question |

Thix question curvies 27% of the marks for s
auxipnmem, and Tesis iMyjeciives {, 4.6, # and 12 of
Block 7,

[n # saturated selution of the sparingly soluble salt silver
phosphate, A Oy the equilibrium between the solid
and its aguenus jons can be represented @ follows:

A POs) = 3Ag (2q) + POS (ag) (1)

{0} (5 morks) Define the mean wonic aolivity ooeff-
icient. #. of AP, and give a fricf explanation of its
siamificanue. {00 T 0 words)

ib) (/6 marks) In Figure 1 salubility data for Ag.Py
in gueous KO, qolutions of warous conceniTions are
chown as @ function of the ionic strength, £ of the
solution, The straight fine represents an extrapolation
hased on the Debye Hitcke! limiting Taw.
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Figure | [haia [oe the solubilay, & o5 2 flarction ol Wi
strengil, £ for - Agal0y in aguecus FMO aolutions al
198 IS5 K. 1H?~_l¢.'l-, concentraliogs in the range
D=0 el <l . )

(i} Show that the solubility, s, and standard solubality
product, K35, of AgPOy ar related by the following
ENpression:

()= (K 2T )
where ¢ = 1 moldm ™ and ; is the mean e activity
coefficient of AgPOy.

{ii} On taking logarithms (to the base 10} the
relationship in equation £ can he rewntten as follows:

log (x/2%) = Ylog Ko ~log2T)-log 3

O the basis of this expression, explun briefly how the
Debye-Hickel theory can account for the fact that
Ag, PO, is more soluble in dilute solutions of KNO; than
it fis in pare waler. i 500100 words)

(iii} Shew that the slope of the line in Figure | is
consistent with the value predicied on the bazis of the
Dehye Hivckel limiting law, and atcount for the
ohservation that ai  higher iomic strengths,  the
experimental data deviate fromm this line.

{iv} Use the information in Figuere | 1o estimate the
ctandard  solubility product for - silver phosphat

Koo (A POy). ot 208,15 K. Show vour rmasqnip”

T merks for part (b will b awidgod ar follows: 1) _'i
mtarhs: S0 5 amks (5 2 rarks; ) 3 mearks,

ic) (6 morks) Taking any furﬂbl.:' data yvou need from the
$342 Date Book, use vouaale of K (Ag:POy) to
determine the Tollowing quantilies, both at 29815 K-

{i} the value of £ for the dissociation of Ag.POl, as
shown in egquation 13 '

(i} the standard electrode potential fior the folbowing
Gomgphe:

A POEY+ 5e = GAumsk t PO Tan) (4]



