Physical Chemistry 1

Homework #6 solutions
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(2) & aq, b, clA = a, B, liquide] 34+e] &
F=3-3=0

(3) A abs} be o= 3AFo] HEHL o] FEw
F=3-3=0

3. NH3;/ NoHs2] phase diagram
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4. B posx) = 0222391V

(aE@
aT

= —0.000645493 VK !
p,(T=298K)

AG°= —vFE® = —(1.4)(96,485 Cmol ') (0.222391 V)
= —30,040.35 Jmol

dG = Vdp—SdT

8A,.GQ) 8E®
A5 = ( o7 |, ""\oT |,

= (1.4) < (96,485C mol_l) X (* 0.000645493V K ~ 1)
= —87.19Jmol 'K !

=

(- A )

AG°= A H®—TAS®

AHO= A G+ TAS°
= (—30,040.35 T mol™ ') + (208 K)(—87.19 Jmol 'K )
= —56,022.97 Jmol '

5. (1) anode: At3l7F dolubE A=
cathode: 3¢ o] doj}p= AT
anode: Pt A=

cathode: Hg &=

(2) anode: H,(g)+20H (aq) — 2H,0(1)+2e"
cathode: HgO (s) + H,0 (1) +2¢~ — Hg(s)+20H (aq)

RT 1
LhQolA Q=5
vE netEl A © (.fHQ/p@)

- E(298K) = E9(298K) =0.965 V

(3) E=E°— o), fy, =latmo]BE InQ=00°]u}.

AHS = —32,000 cal = —134,400]



TASY = AHY — AGE(298K) = AHS + vFE®(298K)
= — 134,400 + (296,485 % 0.965) = — 134,400 + 186,216
= 51,816 (J)

AS? = 51,816/298 = 173.9 JK )

AGP(523K) = AHS — TAS®
= — 134,400 — (523 % 173.9) = — 225,349.7(J) = — vFE®(523K)

o 225,349.7
E?(523K) = IX 6,455 1.17V

E(523K) = E9(523K ) — f—g InQ

T,1

= E°(523K)— R—lni(_)
vEF fuz/p
RT

= F9(523K) — ﬁlm = £9523K)

S E(G23K) = F9(523K) =117V



