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Ratkaisut

1.
C,H,OH(1)+30,(g) > 2C0O,(g)+3H,0(1)

V vakio = mitataan AU
Lampda kehittyi 90,447 kd = A U°(298K)=-90447]

AU (298K) = AUR(@O8K) _ -90447)

U = —=-1367,1kImol™
Meyon ! Mcyon 3,05g/46,1gmol

a)
A H3(298K) =AUy (298K)+RT -Av, =—1367,1kJ mol” +8,314J K 'mol™ - 298K -(2-3)

= —1370 kJ mol

b)
ArHp =2+ ApHp (CO2,8) + 3 - ApHp (H20) — ApHy (CoHsOHL) — 3 - ApHy, (02,8)

Taulukkotietojen avulla 298 K:ssa
AfHY, (C,HsOH))) = 2- AfH,‘;l(COZ,g) +3 -AfH,‘;l(HZO,D -3 -AfH,‘il(OZ,g) — A HY,

= [2-(=393) + 3-(—285) — 3-0 —(—1370)] kJ mol! = — 271 kJ mol"
2,

1 mol Pb(s, 298 K, 101 kPa) — 1 mol Pb(l, 773 K, 101 kPa)
a)

I. Pb(s, 298 K) — Pb(s,600 K)

II. Pb(s, 600 K) — Pb(l, 600 K)

Ill. Pb(l, 600 K) — Pb(l, 773 K)

ASm = ASm i+ ASm i+ ASmu

600K 773K
Ag0 J Com(PbS)AT  AnHS (Pb) J €S (PbdT
m = _—

T 600K T
298K 600K

600K 773K
ASO (23,6 + 0,01T) dT 4810 J mol* J 32,4dT
m =

T * 600K T
298K 600K

AS? —[236 l (600 K)+ 0,01 - (600 298)+4810+324 l (773 K)] K1mol?
m = [420 M eg k) T 600 A goo )| K me

AS° =[16,52 + 3,02 + 8,02 + 8,21] J K" mol" = 35,8 J K" mol"



b)
AS? =S8’ (Pb, 1, 773K,101kPa)—- S’ (Pb, s, 298K,101 kPa)

S2(Pb, 1, 773K,101kPa) = AS? + 52 (Pb, s, 298K,101 kPa) = (35,8 +64,9) JK 'mol
= 100,7 JK'mol"

3.
2 CoO(s) +2 SO,(g) + O,(g) < 2 CoSO,(s)

a)

Taulukkotietojen avulla:

A H° (298 K) = [2-(— 888) — 2+(-238) — 2:(—297) — 0] kJ mol™ = — 706 kJ mol’
A S° (298 K)=[2:118 —2:53 —2:248 — 205] J K' mol”' = - 571 J K' mol”

AC, (298 K) =[2:130 —2-55 - 2:40 — 29] J K" mol" =41 J K" mol”" oletetaan vakioksi

P.m(
A HR (948 K) = A HD, (298 K) + AC, 1, - (948 — 298)K

A H° (948 K) = —706 kJ mol” + 41.10°° kJ K'mol".(948 — 298) K = — 679 kJ mol™

948 K)

A.S2 (948 K) = A,.S2(298K) + AC, ,,, - | (
rm( ) rm( )+ pm "N 298 K

A,52(948 K) = —571 ] K''mol* + 41 ] K''mol™ - In (%) = -~ 524 J K" mol"

b)
ATGT%(T) = ATHT?I(T) -T- ArSron(T)

A G° (948 K) = —-679 kd mol" — 948 K - (- 524-10° kJ K™ mol"") = — 182 kJ mol™

—A,Go(T
K = exp [0
_ —(-182000]moll) 1 an0
K= exp [8.3141K'1mol'1-948 K] = 1,07-10
4.
a)
dP P-A_H
Kiintea-hoyrytasapaino, Clausius-Clapeyron: — = ——%_—m
yry p pey e s
P A H (1 1
Integroidaan = In—L=——wb—m| _ _
o RAL T

P
“Rin S -83141K 'mol - In| 217-073KPa
B, 101,325kPa

AH, = L= j= 26,1 kJ mol

1 1
(216,55K_194,65Kj



b)
101,325 kPa < 517,973 kPa (kolmoispisteen paine)
Kolmoispisteen alapuolella olevassa paineessa nestefaasi ei ole stabiili.

=
101,325 kPa paineessa ainoastaan kiintea faasi (s) voi esiintya kaasufaasin (g) kanssa tasapainossa.

5.

o . __ < . (o
Gibbsin isotermi: 'Y = - a7 (6c)

y=y(1-01785-(1+%)) = Z=-y".0,1785-
a dc

- (1)
1+E a
a

1 _ c-y*-0,1785
a

c
re=-—-|-y-0,1785- =
4 RT - (a+c¢)

RT [
142

Kun ¢ = 0,276 mol dm™

o _ 0,276 mol dm3-72,86:103 Nm'-0,1785

= =4,53-10° mol m?2 = 4,53-10""° mol cm
8,314 ] K'lmol1-291,15 K-(0,0510+0,276) mol dm™3 ’ ’




