Ql

1HCO‘ +360 +1Cl‘( )+29H+ +e”
— — — — _)
28 3 (aq) 12 2(9) 28 aq) + 52 (aq) +e

1 ) 13
55 CeHaCLCOO™ (aq) + = Hy0(D)

1 3 1 29
0r
= —{— X (— . — X (— . — X (— . — X (— .
AG, {28 ( 58685)+14 ( 39436)+28 ( 3135)+28 ( 3987)}

1 13
— X (— ) — X (— .
+{28 (~237.9) + 5% ( 23718)}

=29.26 kJ/e” eq



Q2

Ry:0-5;  AG.” =31.18kJ/e” eq

R.:1-14; AG.Y = —78.72 k] /e eq

d

Re =R, - Ry AG,° (R,) = AG,° (R,) — AG,” (Ry)
1 1 _ _
R,: 702+ H' +e” =—H;0 = —78.72 —-31.18

= —109.90 kJ/e™ eq

1 1 1
Ry 5 CoHsOH + 7 Hy0 =2CO, + HY +e”

R, 1 1 1 1
e ECZHSOH +ZOZ - ECOZ +ZH20



Q3

AG,% = —109.90 kJ /e~ eq

1 1 1 1
Re: 75 C2HsOH + 70, = =C0; + 7 HyO (Q2)

AG.° = AG,° — RTvy+In[1077]=6G,° —0=G,*

n
AG, = AG,° + RTZ vilna;
=1
= —109.90 kJ /e~ eq + (8.314 x 1073 kJ /mole — K) x (293 K)

x{ L 2 x 1073 — 21n(0.21) + 2 1n(3 x 10-%) + 11 1}
1271( ) 471(- ) 67’1( ) 471()

= —110.98 kJ /e eq /

ay,0 = 1 for aqueous
solutions; you may
omit the water term



Q4

From 0-1, AG,® = 27.40 k] /e~ eq
AG, = 35.09 — 27.40 = 7.69 kJ /e~ eq
AG, = AG, — AGy = —78.72 — 27.40 = —106.12 k] /e~ eq

wAGy; =2740k]/e” eq, AG, = —78.72 k] /e” eq (from 1-14)

AG, >0 > n=+1

AG, AG 7.69 18.8
p pc
A= — csn + < _ €+1 + &
eAG, —~106.12
fi© = .
e=04: A=1.56 S T 144 e=04: f,° =0.39

v

e=06: A=0.69 e=06: £° = 0.59





