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1. Calculate 4H ;600 and A4S;600 for the reaction Zr(B) + Oz = ZrOz(p).
(Utilize the Tables in the APPENDIX of the textbook.)

2. Calculate the value of AG for the reaction
Si3N4 + 3 O2 =3 SiO2 (a-quartz) + 2 N»

at 800 K. What percentage error occurs if it is assumed that 4C,, for the reaction is zero?
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1. Calculate 4H ;400 and A4S;600 for the reaction Zr(p) + Oz = ZrO»(p).
(Utilize the Tables in the APPENDIX of the textbook.)

Table A.3 The Standard Molar Heats of Formation

and Molar Entropies of Various

Substances at 298 K

Substance AHzag,9 Sies,J/K
Al,O4 —1,675,700 50.9
Ba — 62.4
BaO -548,100 721
BaTiO, —-1,653,100 107.9
c(graphi(e) — 5.73
C(giamond) 1,900 2.43
CH, —74,800 186.3
CO -110,500 1975
CO, -393,500 213.7
Ca — 41.6
Ca0O —634,900 38.1
CaTiO,4 —1,660,600 93.7
3Ca0-Al,0,-3Si0, —6,646,300 2414
Ca0-Al,O,-SiO, -3,2983,200 144.8
Ca0-Al,0,-2Si0, —4,223,700 202.5
2Ca0-Al,0;-SiO, —3,989,400 198.3
Cr,04 -1,134,700 812
H,0(4, —241,800 232.9
N, — 1915
(0 = 205.1
SiO, (¢-quartz) -910,900 415
Si;N, —744,800 113.0
Ti — 30.7
TiO —543,000 34.7
Ti,O4 —-1,521,000 772
TizOs —2,459,000 129.4
TiO, —944,000 50.6
Zr — 39.0
ZrO, —-1,100,800 50.4
Table A.5 Molar Heats of Melting and Transformation
Substance Trans. AHyrans, J T iranss K
Ag s -/ 11,090 1,234
Al s—1 10,700 934
Al,O4 s—1 107,500 2,324
Au s—1 12,600 1,338
Ba a—p 630 648
Ba p—1 7,650 1,003
Cu s—=1 12,970 1,356
Ca a—p 900 716
CaF, s—1 31,200 1,691
Fe o=y 670 1,187
Fe y—38 840 1,664
Fe 81 138,770 1,809
H,O s—1 6,008 273
K,0-B,0, s—1 62,800 1,220
MgF, s—1 58,160 1,563
Na,0-B,03 s—1 67,000 1,240
Pb s—1 4,810 600
PbO s—1 27,480 1,158
Si s—1 50,200 1,685
Vv s—1 22,840 2,193
Zr a—p 3,900 1,136
ZrO, a—p 5,900 1,478

Table A.2 The Constant-Pressure Molar Heat Capacities of Various Substances (¢, = a

+ bT + ¢T-2 J/mole-K)

Substance a bx103 cx10-% Range, K Remarks

Ag 21.30 8.54 151 298-1234 (T,

Ag,, 30.50 — — 1234-1600

Al 20.67 12.38 — 298-933(T,,)

Al 31.76 — — 933-1600

Al,O, 106.6 17.78 —-28.53 298-2325(T,,)

Ba, —473.2 1587.0 128.2 298-648

Ba, —-5.69 80.33 — 648-1003

BaO 53.30 4.35 -8.30 298-2286(T,,)

BaTiO, 121.46 8.54 -19.16 298-1800

C (graghite) 0.11 38.94 -1.48 298-1100 —17.38 x
10672

C grapnie) 24.43 0.44 -31.63 1100-4000

Cgamons) 9.12 13.22 -6.19 298-1200

cOo 28.41 4.10 —0.46 298-2500

CO, 4414 9.04 -8.54 298-2500

Ca, 25.37 -7.26 — 298-716 23.72 x
10672

Cay -0.36 41.25 — 716-1115

CaO 49.62 4.51 -6.95 298-1177

CaTiO, 12749 5.69 —27.99 298-1530

Crys) 24.43 9.87 -3.68 208-2130(T,,)

Cr,0, 119.37 9.30 —-15.65 298-1800

Cu, 22.64 6.28 — 298-1356(T,,)

Fe s 3712 6.17 — 298-1183/1664—1809

Fe, 24.47 8.45 — 1187-1664

Fe‘,, 41.8 — —_ 1809-1873

H.0(, 30.00 10.71 0.33 298-2500

Oyqy 29.96 4.18 -1.67 298-3000

2MgO-2A1,0,-5Si0,  626.34 91.21 —200.83 298-1738(T,,)

N, 27.87 4.27 — 298-2500

SigN, 70.54 98.74 — 298-900

SOy, quart) 43.89 1.00 -6.02 298-847

Ti 22.09 10.46 — 298-1155

TiOy i) 75.19 1.17 -18.20 298-1800

Zr, 21.97 11.63 — 298-1136

Zry 23.22 4.64 — 1136-2128

ZrOy, 69.62 753 —14.06 298-1478

ZrOy 74.48 — — 1478-2950(T,,,)
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2. Calculate the value of AG for the reaction
Si3N4 + 3 Oz = 3 Si0; (a-quartz) + 2 N»

at 800 K. What percentage error occurs if it is assumed that AC),, for the reaction is zero?
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