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Table 4j-1 summarizes the data on the temperatures, pressures, and heats for the
processes of trausition, fusion, and vaporization for a selected list of substances. The
table comprises data on stoichiometric inorganic compcunds and a small number cf
organic compounds containing one carbon atom. We have included all the chemical
elements for which data are available. We have also included data fer halides, cxides,
and some nitrates, sulfates, sulfides, and other miscellanecus salts. In some cases,
thermodynamic data for vaporization have not been given because of vapor dissccia-
tion or decomposition. Noncongruent melting data have also not been included.

Symbols in Table 4j-1

c crystal

liq liquid

g gas

tr transition

fus fusion

vap vaporization

sub sublimation

equil. equilibrium mixture of molecular species

g, std. gas in the standard state (ideal gas at 1 atm)
orthorh. orthorhombic
monocl. monoclinic

Units in Table 4j-1

The units of energy in Table 4j-1 are the kilojoule (kJ) and the kilocaloric (keal),
connected by the relation

1 keal = 4.1840 kJ

The unit of mass is the mole (mol) based on the mass in grams corresponding to the
formula as written in the column headed “Substance.”” The atomic weights are taken
from A. E. Cameron and E. Wichers, J. Am. Chem. Soc, 84, 4175 (1962).

The equilibrium saturation pressure is given in mm Hg (1 mm Hg = 133.322 N/m?).
When needed, exponents of the base 10 are indicated in parentheses. For example,
2.66 (E-9) means 2.66 X 10~%. The equilibrium temperature is given in kelvins (X)
on the International Temperature Scale (1948). '

Sources of the Data

The data on transition properties of inorganic substances were summarized in
NBS Circ. 500 (see ref. 320). Selected references to data published since 1950 are
indicated in Table 4j-2, in which the numbers following the chemical formulas refer
to the bibliography. We have also madec considerable use of such reviews as those by

Hultgren et al. [164] and Glushko [129].
4-222



TRANSITION, FUSION AND VAPORIZATION

TaBLE 4j-1. TEMPERATURES, PRESSURES, sND HEATS

4-223

State P T AH
Substance | Process
Initial Final mm Hg K kcal/mol kJ/mol
AC.vvennns fus c g oo 1323
vap liq g 760 3473
Ag.ovieian fus ¢ Hg e 1234 2.70 11.30
vap liq g 760 2436 59.90 250.63
AgBr........ fus c liq e 697 2.32 9.707
vap |liqg g 760 1778 44.0 184.1
AgCN....... fus c lig  eeeieaean. 619
AgCl........ fus c lia oo 728.6 3.04 12.72
vap liq g 760 1818 45.5 190.4
AgF......... fus c g e 708
vap liq g
Agl......... tr c, B LT N 423 1.45 6.0067
fus ¢, a liq | 831 2.25 9.41
vap liq e 760 1777 34.4 143.9
AgNOs....... tr ¢ S I i 432.5 0.57 2.38
fus ¢ liq oo i 483 2.89 12.09
Ag:S. tr c, B8 C @ e 450 1.0 .18
AgsSO¢. ... .. tr ¢ I N I 703 1.9 7.95
fus ¢ lig e 933 4 16.7
AgsSe........ tr [ [ RN 406 1.68 7.029
fus ¢ liq 0.11 1163
Al fus ¢ liq 2.66(E — 9)| 933.2 2.58 10.79
vap lig g 760 2793 70.13 293.43
AlBrs........ fus c lig 4.38 371.1 5.4 22.6
sub ¢ g 4.38 371.1 18.4 76.98
vap liq g 760 528 11.0 48.63
AlCle....... fus e liq 1,690 465.6
sub c g 1,690 465.6 27.1 113.4
AlF;.........1 tr ¢ [ (P 728 0.135 0.5648
Alls. ... fus [ lia e 461.4
AlsOz. ...l . fus ¢ Hg — f.eeeeeeenes 2323
AlPO«....... tr ¢ L PO 978 0.26 1.098
Am fus ¢ liq 1.4(E — 3) | 1268 2.9 12.1
Ar........... fus ¢ lig 516.8 83.81 0.284 1.188
vap lig g 760 87.29 1.5585 6.506
As........... sub c g, equil. 760 885
AsCls........ fus e [0 D NP 257 2.44 10.21
vap liq g 760 404.5 8.20 34.31
AsFs., fus e T T 267.21 2.486 10.401
vap | lig g 142.6 292.50 8.566 35.840
vap |lig E 760 331 8.00 33.472
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TaBLE 4j-1. TEMPERATURES, PRESSURES, AND Heats (Continued)

State P T AH
Substance Process
Initial Final mm Hg K keal/mol kJ/mol
AsFs........ fus c liq 149 192.9 2.71 11.34
vap liq e 149 192.9 !
vap liq g 760 220.6 4.96 20.75
AsF30....... fus [¢ lia e 204.9
vap liq g 760 248 5.0 20.92
AsHi........ tr e, III e, IT  fo.oiiat 32 0.024 0.100
tr ¢, I1 e, I oo 105.55 0.131 0.5481
fus e, I lig 22.38 156.23 0.286 1.197
vap lig g 22.38 156.23
vap lig g 760 210.68 3.998 16.728
Asla.o.on.n. fus ¢ liq 1.1 413.6 5.21 21.80
vap liq g 760 643.7 13.45 56.28
AsiOs..oo.. .. fus ¢, octahed. |lig 28 551 11.9 49.79
sub ¢, octahed. | g 28 551 26.1 109.2
fus ¢, monocl. |lig 67 587 8.8 36.8
vap | lig g 760 734 13.40 56.06
Au.......... fus e lig 2.15(E — 5)| 1336 2.955
vap liq g 760 3081 80.88 335.03
B........... fus ¢ [$7¢ S (AR 2340 5 20.9
vap lig g 760 4075
BBri........ fus ¢ lig 0.686 227.3
vap lig e 760 363.1 7.72 32.30
B(CHgz)s. .. .. fus c lig 46.5 199.92 0.777 3.250
vap ligg g 46.5 199.92 5.52 23.09
BCls......... fus c g oo 165.16 1.627 5.807
vap lig g 760 285.7 5.727 23.962
BFa......... fus ¢ liq 61 144.79 1.10 4.602
vap lfq z 61 144.79 4.48 18.74
vap liq g 7690 173.2 +4.16 17.15
BsHe. ... fus ¢ Hg e 108.30 1.069 4.473
vap lig g 760 180.57 3.412 14.276
BsHg. ..ot tr ¢ T 136.7 0.45 1.838
fus e lig oo 226.34 1.466 6.134
vap liq g 190.2 296 7.259 30.372
B20;. fus e liq .. 723 5.85 21.48
vap lig g 0.020 | 1500 94 393
Ba.......... tr ¢, a c, B 58.(E — 6) 648
fus ¢, B lig 0.0107 1002
sub c, B g 1.1(E — 3) 900 40.5 169.5
BaBrz....... fus e liq e 1130 7 63 31.92
vap | liq g 0.0037 | 1200 67.1 280.7
vap | liq g 760 2120
- BaCOs..... 0 tr ¢, orthorh. | ¢, hexag., |............ 1079 4.5 18.8
tr ¢, hexag. c,cubic  |............ 1241 0.7 2.9
BaCla........ tr c [ I BN 1193 4.10 17.2
fus c 5T A 1233 3.90 16.3
vap liq g 760 2450
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TaABLE 4j-1. TEMPERATURES, PRESSURES, AND HEeats (Continued)

State P T Al
Substance Process
Initial Final mm Hg K keal/mol kJ/mol
BaFz........ fus c liq 1.58(E — 4) | 1617 6.8 28.5
sub c g 1.538(E — 4) | 1617 86 360
Bals......... fus c lig 1.18(E — 4) 984 6.34 26.53
vap liq g 0.016 1200 53.6 224.3
Ba(NO3)2....| fus ¢ lig ... 865 9.9 41.4
BaO......... fus ¢ g = oo 2190
sub c g 0.0030 | 1700 103 431
BaTiOs...... tr c [ 201.6 0.012 0.050
tr ¢ ¢ e 285 0.024 0.100
tr c [T IO 390 0.050 0.209
tr ¢, cubic c, tetrag.  |........ ..., 1548
fus c iq b0 1970
Be..covouo.. | tr ¢, a ¢,B8 |l 1527 0.611 2.556
fus ¢, B lig 0.037 1560 2.92 12.21
vap lig g 700 2745 69.89 292.41
BeCla........ tr c, B (O 676 1.32 5.523
fus c, a g 688 2.07 8.661
sub c, B g 7.6(E — 1) 504 33.0 138.1
vap lig g 700 754 28.9 120.9
BeF:........ fus c lig 1.3(E —~ 3) 825 1.13 4.728
sub c g 9.8(E — 3) 880 52.9 221.3
BeO......... tr c e e 2323 1.25 5.23
fus |c g 2820
BeSO4....... tr c, a ¢, B 861 1.2 5.02
tr c, B C Y e 912 0.5 2.1
Bi........... fus ¢ g - oo 544.52 2.70 11.30
vap lig g, equil. 760 1837
BiBrs... ... o c S P 431 0.74 3.10
fus ‘|e liq 2.59 492.0 5.10 21.34
vap | lig g 487 741 17.26 72.22
BiCls........ fus I g 506 5.64 23.60
vap liq g 760 713 17.0 71.13
BiFs.........| fus ¢ liq ..o 1033
Bi:O;. ... .. .. tr ¢, monocl. |e¢, cubic ..., 1003 7.31 30.58
fus ¢, cubie e 1100 3.99 16.69
BixSy........ fus c g oL 1036 19.0 79.50
Braoo........ fus c liq 45.83 265.90 2.527 10.573
vap lig g 760 332.35 7.06 29.45
Briy......... fus c lig oo 281.92 2.875 12.029
vap lig g, equil. 760 398.90 9.65 40.376
BrFs.........| fus ¢ lig . 212.6
vap liq g 760 314 .44 6.96 20.12
C..... . sub | c, graphite | g, std. 760 208.15 | 171.291 | 716.682
sub ¢, graphite | g, equil. 760 4100
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TasLE 4j-1. TEMPERATURES, PRESSURES, AND Heats (Continued)

State r T AH
Substance | Process
Initial Final mm Hg K kcal/mol kJ/mol
CBrs........ tr e, I1 [0 S PR 320.1 1.41 5.90
fus e, I liq 0 feeeiieeeaenn 365.7 0.94 3.93
vap | lig z 760 460 10.4 43.5
CClavnunnnn. tr e, II [ S PR 225.5 1.09 4.56
fus e, I Hg — leeeeieeanen 250.28 0.59 2.47
vap liq g et 349.9 7.17 30.00
CFe.ven.... tr e, IT [ S I 76.23 0.35 - 1.46
fus c, I ligr | 89.57 0.167 0.699
vap lig g 760 145.14 3.01 12.59
CHa......... tr e, IT L0 S PRI 20.44 0.0181 0.0757
fus e, I liq 87.7 90.68 0.225 0.941
vap liq g 760 111.66 1.955 8.18
CH;Br....... tr e, I1 e, I e 173.80 0.113 0.473
fus c, I |17 H PPN 179.49 1.429 5.98
vap liq g 760 276.71 5.715 23.911
CHClL....... fus ¢ liq 65.66 175.43 1.537 6.431
vap lig g 760 248.93 5.14 21.50
CHsF........ fus c ig |oeeieeeeenn 131.4
vap lig g 760 195.0 4.06 16.99
CH,I........ fus [ lig = feeeeeeeeeenn 206.70
vap liq fid 760 315.65 6.73 28.16
CH;OH...... tr e, I e, I hooiaaioaae 157.6 0.17 0.71
fus e, I I 175.4 0.755 3.159
vap liq g 760 337.8 8.43 35.27
vap liq g, std. 760 208.15 9.08 37.99
CH:Cls...... fus c lig — Jeeeieiennann 176 1.1 4.60
vap liq g Jeesiiiaiiaa 312.94 6.69 27.99
CH:Fz....... vap |liq g 760 221.46 5.0 20.92
CH:ls....... fus ¢, IT g feeeeiieeienn 278.75 3.00 12.55
fus c, I | $1e J PN 279.25 2.87 12.01
vap liq g 15 340.7 10.2
CH-O (for- fus c lig = Jeeiiiieneee 154.9
maldehyde) vap |liqg g 760 253.9 5.7 23.8
CHBrs....... fus  |ec lig  feeeeieeeennn 281.2 2.65 11.09
vap lig g 760 422.7 8.7 36.4
CHCl....... fus c ligq foeeeiaiieens 209.7 2.27 9.50
vap |liq g 760 334.4 7.10 29.71
CHFz..ovv v v fus c lig 0.456 117.97 0.970 4.058
vap |liq g 760 190.97 3.994 16.711
CO.......... tr e, II e, T Lol 61.57 0.151 0.632
fus ¢, I liq 115.3 68.10 0.200 0.837
vap |liq g 760 81.66 1.444 6.042
COz2......... sub c g 760 194.640 6.031 25.234
fus c lign = |eeeeeieeann 217.0 1.99 8.33
COBra....... vap |lig g 760 333 7.2 30.1
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TaBLE 4j-1. TEMPERATURES, PRESSURES, AND HEaTs (Continued)

State P T AH
Substance Process
Initial Final mm Hg K keal/mol kJ/mol
i
COCla....... fus e, II1 lig ... 139.19 1.131 4.732
fus c, II lig | 142.09 1.336 5.590
fus e, I g  f.o.L. 145.37 1.371 5.736
vap liq g 760 280.66 5.832 24.401
COFz........ fus c g j.o..... oL 161.89 1.603 6.707
vap liq g 760 188.58 4.368 18.276
CS2.vvvnnenn. fus c 1o [ S 161.2 1.05 4.39
vap liq g 760 319.37 6.390 26.736
COS......... fus c liq 0.8 134.31 1.130 4.728
vap liq g 760 222 .87 4.423 18.506
Ca.......... tr ¢, a [ 720 0.22 0.920
fus c, B tiq 6.0(E — 5) 1112 2.04 8.54
vap liq g 760 1757 36.72 153.64
CaB:Os. ... .. fus  |c g e 1435 17.67 73.93
CazB:0s.. ... tr ¢, @ ¢, 8 .. 804 1.10 4.60
fus e, B g oo 1585 24.09 100.79
CaBra....... fus e lia Lo 1014 6.90 28.87
vap lig g 0.079 1250 56.6 236.8
vap liq g 760 2088
CaCz........ tr ¢, tetrag. ¢, cubic  |........... 720 1.33 5.565
fus ¢, cubic lig oo 2430
CaCOs....... tr ¢, aragon. |, caleite t............ 753 0.05 0.21
CaClz..... ... fus c liq 7.3(E — 3) 1055 6.78 28.37
vap lig g | 1195 62.1 259.8
CaFa........ tr ¢, a e, B e 1424 1.14 4.77
fus e, B liq 0.08 1691 7.1 29.7
sub e, B g 0.029 1625 92.0 384.9
CaO......... fus e lig ... 2887 12 50
sub c g 2.6(E—7) 1675 125 523
CaSOs....... tr c, a e, B 1486 5.0 20.9
fus c, B lig oo 1738 6.7 28.0
CaSi0O,. .. .. .. tr e L B, 1398
fus ¢ lig | 1817 13.4 56.1
CasSiOs. .. ... tr e, B e, e 970 0.44 1.84
tr e, v e, e 1120 3.44 14.39
tr ¢, o [ N 1710 3.39 14.18
fus ¢, a T N 2403
CaTiOs...... tr e, II e, I Lo 1530 0.35 2.30
fus c, I | T 2188
Cd.......... fus [ liq 0.109 504.18 1.48 6.19
vap liq g 760 1040 23.79 99 .54
CdBry. ... ... fus e lig 12.8 841.2 7.97 33.35
vap liq g 53.2 921 27.5 115.1
CdCl,........ tr ¢ T R PI, 733
fas I} lig 2.04 842 7.22 30.21
vap lig g 17.5 950 31.7 132.6
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TaBLE 4j-1. TEMPERATURES, PREsSURES, AND HEaTs (Continued)

State - P T AH
Substance Process
Initial Final . mm Hg K keal/mol kJ/mol
CdFa........ fus c g e 1322 .
sub e e 0.024 1185 64.5 269.9
vap lig - g 760 2021 52.3 218.8
Cdls......... fus ¢ liq 0.52 661.2 4.95 20.71
vap liq g 760 1013 26.4 110.46
Ce.ovvennnnnn tr e, a [0 Z A 125
tr c, B [ PN 350
tr c, ¥ [ N O 999 0.715 2.992
fus ¢, & S DN 1071 1.305 5.460
vap lig g 760 3699 99 414
CeOz........ fus c liq 1.2(E — 3) | 2670
sub c z 1.2(E — 3) | 2670 88 368
Ce203........ fus ¢ lig  ieeaieeee.. 2415
Cla.vovennn.. fus c liq 10.1 172.12 1.531 6.406
vap |lig g 760 239.05 4.878 20.410
ClF......... fus ¢ lig P 119
vap lig g 760 172.9 5.34 22 .34
ClFs..ovvnn.. tr c 2 N 190.50 0.36 1.51
fus c ligq | 196.84 1.819 7.611
vap liq g 760 281.90 . 6.580 27.531
ClO2.........| fus ¢ lig 20.8 214
vap lig g 760 282.8 6.2 25.9
Co.ovvvnnnn tr c, a [ - 2 P P 700 0.108 0.452
fus c, g lig oo 1768 3.87 16.19
vap liq g 760 3201 90.0 376.6
CoCla........ fus ¢ |10 [ (PP 1000 7.4 30.9
vap liq z 760 1323 27.2 113.8
CoFa........ fus c liq 3.01 1400 10.72 44 .85
sub c g 3.01 1400 68.1 284.9
CoO......... fus c L 2078
(07 JANN fus ¢ liq 3.25 2130 4.047 16.93
vap lig g 760 © 2945 82.3 344.3
CrBri........ sub ¢ F'4 0.076 890 56.6 236.8
Cr(CO)s. . ... sub ¢ g 724 420 15.7 65.69
CrFs......... tr c [T (OO 45.6
tr c [ 69.8
sub c g 2.7(E — 3) 1000 57.8 241.8
Cr:0s........ tr c N (P 305 0.10 0.418
fus c 17 [ I 2548
Csivvvennnnnn fus e lig 1.4(E — 6) 301.8 0.52 2.18
vap liq g, equil. 760 955
CsBr........ fus c lig 0.20 909 5.64 23.60
sub ¢ g 5.9(E - 3) 800 46.6 195.0
vap liq z 760 1576 36.0 150.6




TRANSITION, FUSION AND VAPORIZATION

4-229

. TaBLE 4j-1. TEMPERATURES, PRESSURES, AND HEeaTs (Continued)

State P T AH
Substance Process
Initial Final mm Hg K kcal/mol kJ/mol

CsCl......... tr ¢, II e, I ool 743 0.90 3.76

fus e, I lig 101.1 918 4.82 20.16

vap | lig g 760 1573 35.4 148.1
CsF......... sub c g 0.008 800 46.4 194.1

fus c liq loo.oooaoaa. 976 5.19 21.71

vap liq g 760 1524 34.3 143.5
67} PO fus c liq 0.260 899 5.90 24.68

sub c g 0.260 899 45.5 190.37

vap | liq g 760 1524 314.3 143.5
CsNO;....... tr ¢, hexag. ¢, cubic ..., 424.7 0.89 3.72

fus ¢, cubic lig ... 678 3.37 14.10
CsOH....... tr c, a B e 488 1.76 7.363

fus c, 8 g oo, 619 1.6 6.69
Cs250.. tr ¢ L2 1005

fus c g oo 1286 9.6 40.17
Cu.......... fus ¢ liq 4 49(E — 4) | 1356.5 3. 13.14

vap liq g 760 2839 71.77 300.29
(CuBna...... tr c. v I S U 658 4.2 17.57

tr c, B Ga e 743 2.1 8.79

fus ¢, a liq 0.276 756

sub ¢, a g 0.276 756 29 121
(CuCls.. ... fus ¢ Hg  feeeiiiiann 703

sub ¢ g 2.54(E — 4)| 550 35.4 148.1
CuFa........ fus c lig 7.9(E — 6) 1058

sub c g 8.85(E — 3) 960 59.5 248.9
(Cul)s....... tr ¢ v [N S P 644 5.1 21.3

tr ¢, B c,a e 682 2.3 9.62

fus ¢, ia .. 871
Cu0........ tr ¢ [ P 329

fus [d | U 1515 15.35 64.224
CusS........ i ¢, IT1 e, IT ..ol 376 0.92 3.85

tr e, IT e, I e e 0.20 0.837
Dy.......... tr ¢, a B i 1657 0.955 3.996

fus e, B liq 0.591 1682 2.64 11.06

vap !lig g 760 2835 55.0 230.1
Er....oooo... fus ¢ liq 0.317 1795 4.76 19.92

vap ligq g 760 3136 62.47 261.37
ErClso.v.. ... fus ¢ liq oo 1049 7.8 32.6

vap liq g 2.07 1250 53.6 224.3
ErFs......... tr c N DT 1369

fus [ liq feoaiiieeeeen 1413
Eu.......... fus ¢ liq 0.72 1090 2.20 9.21

vap liq g 760 1870 34.30 143 .49
EuClsy........ fus c llg e 891

vap | lig g 1.0 1140 31 130




4-230

HEAT

TaBLE 4j-1. TEMPERATURES, PRESSURES, aND HEaTs (Continued)

State P T AH
Substance Process
Initial Final mm Hg K kecal/mol kJ/mol
Eui0s....... tr c S BN 1373
fus c g ool 2510
| O PPN tr e [ 45.55 0.174 0.728
fus c liq 1.66 53.54 0.122 0.5104
vap liq g 760 85.02 1.562 6.535
FO......... fus c g e, 49.4
vap lig g 760 128.1 2.41 10.08
Fe..oooven.. tr e a e, B e 1033 0.0 0.0
tr c, B8 C, Y e 1184 0.215 0.8996
tr [ €, 8 e 1665 0.200 0.837
fus e, 8 liq 0.026 1809 3.30 13.81
vap lig g 760 3135 83.55 349.56
FeBrs........ fus ¢ liq 21 962
vap lig g 102 1073 31.6 132.2
Fe(CO)s.. ... fus [J lig L 252 88
vap lig g 760 378 8.7 36.4
FeClo........ fus e lig 8.84 950 10.28 43.011
vap liq g 760 1299 30.2 126.4
(FeCla)a...... sub ¢ 126 550 30.6 128.0
fus ¢ lig 547 577 18.3 76.57
vap liq g 610 583 12.3 51.46
vap | liq e 760 . 592 12.1 50.63
FeFa......... tr c T U 78.35
fus ¢ liq 6.0 1373
suh e g 2.1(E -3 1060 72.4 302.9
FeFs......... sub ¢ g 9.6(E — 3) 880 52.7 220.5
Felo......... fus ¢ liq 5.8 867 13.3 55.65
vap lig o4 5.8 867 35.6 148.9
vap liq g 760 1208
Feoo:O. .. ... tr ¢ C e 189 0.06 0.25
fue c lig booaiieiee 1650 7.5 31.4
TFe:Ozovnont .. tr c, III e, IT oL 960 0.16 0.669
tr e, IT e, I diiiiiLL 1050 0.0 0.0
FeiOuuun.... tr ¢, 11 5 S PO 880 0.0 0.0
fus ¢, I lig | 1867 33 138
FeS......... tr ¢, III e, IT Lo, 411 0.57 2.38
tr e, I1 [ S I 598 0.12 0.502
fus e, I g ool 1468 7.73 32.34
Ga.......... fus c ligq ..o 302.9 1.335 5.585
vap lig 4 760 2520 61.46 257.16
(GaCly)s. . ... fus c liq 10.4 350.9 5.2 21.8
sub e g 10.4 350.9 17.4 72.80
vap liq g 760 474 .4 10.5 43.93
Gals......... fus ¢ lig 17.2 485 3.1 13.0
vap lig g 760 619 16.5 69.04
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TapLE 4j-1. TEMPERATURES, PRESSURES, AND Heats (Coniinued)

State P T AH
Substance | Process
Initial Final mm Hg K keal/mol kJ/mol
Gd.oovervnns tr ¢, a - JE DUV 1533 0.935 3.912
fus c, B lig = feeeeeeenennn 1585 2.40 10.04
vap liq 2 760 3539 R5.9 359.4
GdBrz....... fus c g  Jeeeeeeiiinonn 1058 8.7 36.4
GdCls....... fus c ligq  feeeieieiiann 875 9.6 40.2
vap |liq g 0.37 1183 44.0 184.1
GUFs........ tr c (RN (PR 1280
fus ¢ Hg oo 1301
GdiOs....... tr ¢, monocl. |c, cubic ... 1473
fus ¢ lig  feeeeeaeenens 2595
[ -7 fus ¢ ligq  feeeeceeieen- 1210 .4 8.83 36.94
vap lig g 760 3107 79.1 330.9
GeBrs....... fus [ g feeeeieeaeenn 299.3
vap liq g 760 462 9.4 39.3
GeClaveen ot fus c liq 0.59 221.6 1.8 7.53
sub ¢ 4 0.59 221.6 10.9 45.61
vap |lig g 760 356.4 7.2 30.12
GeFs........ sub c g 760 236.6 7.8 32.6
fus [ liq 3032 258.1
GeHy........ tr c, IIT 0 S IR 73.2 0.050 0.209
tr e, 11 [ R AP 76.6 0.086 0.360
fus c, I g feeeieeiaion 107.25 0.200 0.8367
vap | lig g 760 184.79 3.361 14.062
Geleo........ sub ¢ g 0.22 380 19.5 81.6
fus ¢ g feeeeeesiiens 417
GeOs........ tr e, II e, I | 1306 5.05 21.13
fus e, 1 HG e 1389 3.59 15.02
Heootiool o fus ¢ lig 54.0 13.957 0.028 0.117
vap lig g 54.0 13.957 0.219 0.9163
vap |lig g 760 20.38 0.219 0.9163
HBr......... tr ¢, 111 ¢, thombic [............ 89.8
tr ¢, rhombic | ¢, cubic e ..l 1169
fus ¢, cubic liq 285 186.24 0.575 2.406
vap | lig g 760 206.38 1.210 17.615
HCN........ tr ¢, II e, I 170.42 0.004
fus ¢, I lig 140.4 259.91 2.009 8.4057
vap lig g 760 298.85 6.027 25.217
HClL......... tr ¢, thomb. |e¢,cubic  {...........- 98.36 0.284 1.188
fus ¢, cubic lig 103.4 158.91 0.476 1.992
vap liq g 760 188.07 3.860 16.150
HF.......... fus c lig 4.03 189.79 0.939 3.929
vap liq g, equil. 760 292.67 1.790 7.4894
HI.......... tr ¢, III I ¢ S P 70.1
tr c, 11 L S P 125.7
fus e, I lig 371 222.31 0.686 2.870
vap lig g 760 237.75 4,724 19.765
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TaBLE 4j-1. TEMPERATURES, PREssURES, AND HEars (Continued)

State p T AH
Substance | Process
Initial Final mm Hg K keal/mol kJ/mol
HNOs....... fus ¢ |11 R I 231.55 2.503 10.473
vap lig g 48 293.1 9.42 39.41
H:O......... fus c lig 4.58 273.16 1.436 6.0082
vap lig 4 4.58 273.16 10.767 45.0491
vap liq g 23.75 298.15 10.514 43.9906
vap liq g, std. 760 298.15 10.520 44.0157
vap liq 4 760 373.15 9.717 40.656
HaS......... tr e, I1 e, I .ol 103.50 0.365 1.527
fus e, I liq 174 187.61 0.568 2.377
vap liq g 174 187.61 4.67 19.54
vap liq g 760 212.80 4.463 18.673
H.S04....... fus [d liq e 283.5 2.560 10.711
HiSe........ tr c, 1I e, I |l 82.3 0.309 1.293
fus c, I lig 205.4 207 .46 0.601 2.514
vap |lig g 205 .4 207 .46 5.48 22.93
vap lig g 760 231.8 4.76 19.91
HaTe........ fus ¢ liq 70 222 1.0 4.18
vap lig g 760 270.9 5.6 23.4
H3PO4. ..., .. fus c g oo 315.5 3.07 12.84
t
H2H........: fus c lig 93 16.62 - 0.038 0.159
vap liq g 760 22.11 0.257 1.0735
'H2HO. vap lig g 22.0 298.15 10.65 144.56
vap lig g 760 374.0
2HO........ fus c liq 5.01 276.96 1.508 6.309
vap liq g 5.01 276.96 11.1056 46.463
vap lig g 760 374.58 9.933 41.559
He.......... fus ¢ liq 22 5(E + 3) 1.764 0.002 0.0084
tr liq, 1I liq, I 37.8 2.172
vap g, I g 760 4.214 0.020 0.084
Hf...oooo....l tr ¢ a & B | 2013 1.61 6.736
fus ¢, B lig 1.1(E — 3)| 2500 5.75 24.06
vap lig 760 4876 137 573.2
HfBra........ sub c g 83.3 531 23.5 98.40
fus c lig 15,270 693
HiCly. ... ... fus c liq 2.2(E—4)| 705
sub c g 2.2(E —9) 705 23.8 99.58
vap lig g 2.2(E — 4) 705 14.1 58.99
HfFs......0. sub |ec g 54,1 1112 56.9 238.1
sub c g 760 1240
Hfle......... tr ¢, a ¢, 8  |eeiiiiiia... 697 14.4 60.25
tr c, B e,y 745 5.4 22.6
sub c, v g 760 667 28.2 118.0
HfO2........ fus c lig ... .. 3026
Hg.......... fus c lig ..o 0., 234.29 0.548 2.292
vap |liq g 760 629.73 14.172 59.296
HgBra....... fus c lig ... 511.2 4.28 17.91
vap | liq g 760 592 14.08 58.91
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TaBLE 4j-1. TEMPERATURES, PRESSURES, aND HEeaTs (Continued)

State P T AH
Substance | Process
Initial Final mm Hg K keal/mol kJ/mol
HgCla. . ..... tr [ L 428 0.077 0.322
fus [ g il 553.2 4.55 19.04
vap liq g 760 575.0 14.08 58.91
HgFa........ sub c g 178 575 16 66.9
fus ¢ lig oo 918
Hgla......... tr ¢, red ¢, yellow 0.20 404.6 0.65 2.72
sub ¢, vellow g 8.8 530 19.95 83.47
fus e, vellow liq 8.8 530 4.53 18.95
vanp ha 4 760 627 14.26 50.6641
HeS......... tr ¢, red e, black  |............ 659 1.0 4.18
Ho.......... tr ¢, a ¢, B |, 1701 1.12 4.686
fus c, Hg | 1743 2.91 12.17
vap lig g 760 2968 57.6 241.0
HoCls........ fus [J {1 To T S 993 7.0 29.3
vap liq F:3 0.25 1143 62.7 262.3
HoFs........ fus ¢ liq 1.57(E — 3) | 1416
sub c g 1.57(E ~ 3)| 1416 105.0 439.32
vap liq o4 1.57(E — 3) | 1416 85.1 356.1
Ho2035....... . fus c liq oo 2640
Lo L osub e g 0.31 208.15 | 14.93 62.467
fus c lig 92.0 386.75 3.71 15.52
vap o liq g 760 458.39 9.99 41.80
ICL......... fus e liq 32.62 300.53 2.76 11.55
sub 9 g 32.62 300.53 12.62 52.80
IFs.......... fus ¢ liq 10.45 282.58
vap liq g 760 374 9.04 37.82
10 B tr e L 153
sub ¢ g 760 277 7.46 31.21
In........... fus e Ha e 429.76 0.78
vap liq g 760 2343 55.4 231.8
InBrs........ fus ¢ lig 392 709
sub c g 9.9(E — 4)| 460 33.5 140.2
InCl......... tr ¢, II e, I ool 393
fus ¢, I liq 0.038 498
vap | liq g 6.63 656 21.2 88.70
vap | lig g 760 926
InCls........ fus c liq |ooioaeeen 859
sub ¢ 13 6.3(E — 4) 510 37.0 154.8
InIg......... fus c lig 0.26 480
vap lig g 0.26 480 19.2 80.33
Inz0;........ fus o lig = . 2183
Ir........... fus o I PP 2716 6.3 2.64
vap | liq g L 4662 146.3 612.3 -
IrFe......... tr ¢ c 61.7 273.5 1.70 7.11
fus ¢ liq 531.3 316.9 0.7 2.93
vap liq 2 531.3 316.9 7.65 32.01
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TapLE 4j-1. TEMPERATURES, PRESSURES, AND Heats (Continued)

State P T AH
Substance Process
Initial Final mm Hg K keal/mol | kJ/mol
Ko.oo..ooooon fus c |7 E (AP 336.4 0.562 2.351
vap lia g 760 1031 19.18 80.23
KBr......... fus ¢ |57 TR U 1007 6.1 25.5
vap liq g, equil. 760 1657 30.8 128.9
KCN........ tr e, IT eI 168.3 0.30 1.26
- fus e, I g e 908 3.5 14.6
KCl......... fus [ Hq 0.40 1044 6.282 26.284
vap liq o, equil. 760 1700 28.7 120.1
KF.......... fus c lia e 1130 6.75 28.21
vap lig g 760 1775
KI.......... fus c liq 0.36 954 5.7 23.8
vap lig g, equil. 760 1617 26.9 112.5
KNO;....... tr e, 11 e, I ool 401.1 1.22 5.104
fus ¢, I Y A UM 610 2.413 10.096
KOH........ tr ¢, II e, I oo 522 1.52 6.360
fus c, 1 liq  oeeeeieeeen 677 1.8 7.53
vap liq z 760 1600 30.8 128.9
KaSOu. ... tr e, I1 e, I leaiiiia 856 1.94 8.12
fus c, I liq |eeieeeeeann 1342 8.76 36.65
Kr.o......... fus c lig 549 115.78 0.392 1.640
vap liq e 760 119.93 2.162 9.046
KrFa........ sub c g 29 273 9.9 41.42
KrFe.oovvn.. sub ¢ g 760 341 8.3 34.73
La.......... tr ¢, a Ci B feeeriaeennnn 550 0.087 0.364
tr c, B [ 2 I 1134 0.746 3.121
fus c, ¥ lig  foeeeeieaaennn 1193 1.481 0.196
vap lig g 760 3730 98.9 413.7
LaBrs........ sub ¢ z 0.0032 | 1026 70.7 295.8
fus ¢ lig 0.0102 1061 13.0 54 .39
LaCls........ sub c g 0.0010 | 1067 72.3 302.5
fus ¢ lig 0.0072 | 1131 13.0 54.39
LaFs sub c g 8.9(E — 3) | 1495 99.4 415.9
fus c liqg 1.46 1763
Talse.v.vn... fus c liq 9.0(E — 3)| 1034
sub [d g 9.0(E — 3)| 1034 69.9 292.5
LazOs........ fus c | 1< U (P 2490
Li....oovvnn. tr e, IT Y0 G 77
fus c, I Hg  feeeeiiiaenn 453.69 0.717 3.000
vap liq - g 760 1597 35.40 148.13
LiBr......... fus c lig eeeiiiiieann 823 4.22 17.65
vap |liq g, equil. 760 1555 27.0 113.0
LiCl......... fus c g 0 e 883 4.74 19.83
vap lig g 760 1656
LiF.......... fus c lig =~ |eeeeieienan. 1121 6.474 27.087
vap lig g, equil. 760 1966
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TasLE 4j-1. TEMPERATURES, PRESSURES, aND HEats (Continued)

State P T AH
Substance | Process
Initial Final mm Hg K kecal/mol kJ/mol
Lil...covennn fus c liq e 742 3.50 14 .64
vap liq g. equil. 760 1415 26.4 110.4
LiNOs....... fus e liqg e 525 6.1 25.5
LiOH........ fus ¢ ig .ol 744.3 5.01 20.96
LisSOs....... tr ¢, IT e, I ool 859 6.5 27.2
fus e, I 1o TR (P 1132 1.8 7.53
Lu.......... fus c liq 0.011 1036 4.46 18.65
vap liq g 760 3668 85.06 355.89
LuCls.o.. ... fus ¢ liq .. 1165
vap liq 4 0.89 915 57.2 239.3
LuFs........ tr c [ D, 1200
sub c g 1.1(E — 3)| 1368 96.1 402.1
fus c liq {ooaaaeea. 1455
Lu20s fus c lig oo 2740
Mg..ooonvon fus c liq 3.10 922 2.140 8.954
vap liq 4 760 1363 30.45 127 .40
MgBr: sub ¢ 2 0.017 842 50.3 210.5
fus c liq |l 984 8.3 34.7
MgCla....... fus c liq 0.120 987 10.30 -43.095
sub ¢ g 0.120 987 57.7 241.4
vap | lig g 30.7 1310 43.08 180.25
MgFa..... ... fus c liy 0.077 1625 13.00 58.158
vap lig g 0.077 1525 72.6 303.8
Mgle........ sub [ g 0.015 757 45.0 188.3
Mea: N2 tr be, TIX e, I | 823 0.22 0.920
tr e, 11 70 S N 10.61 0.26 1.09
MgO........ fus ¢ liq e 3125 18.5 77.40
MgSOs.vvut. tr ¢, 11 e, I 1283
fus ¢, I £ 1< N [P 1400 3.5 14.6
Mo.......... tr c, @ T - 2 P 980 0.532 2.226
tr c, B e,y ey 1360 0.507 2.121
tr ¢, v Cy 8 e 1410 0.449 1.879
fus e, 8 liq 1.03 1517 2.88 12.05
vap liq g 760 2335 54.0 225.9
MnBrs....... fus [ 1o N I 971
MnClz....... fus c lig 0.24 923 8.97 37.53
vap liq g 0.24 923 40.0 167.4
vap lig g 760 1511
MnF. fus ¢ liq 0.031 1203
sub c g 0.031 1203 72.0 301.2
Mnlz........ fus c Hg  feeeeeeeeenen 911
MnO........ fus c liqg  looeeeeea 2088
MnsOs....... tr e, II e, T e 1445 4.97 20.79
| fus e, I Hg e 1840 l
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TaBLE 4j-1. TEMPERATURES, PRESSURES, AND HEaTs (Continued)

State I 4 T AH
Substance Process
Initial Final mm Hg K keal/mol kJ/mol
Mo.......... fus [ liq 0.031 2890 6.65 27.82
vap liq g 760 4880 141.6 592.45
Mo(CO)s..... sub [ g 48 375 16.3 68.20
MoFs........ fus c liq 2.67 340.1
. vap liq : g 760 486.7 11.9 49.79
MoFe........I tr e, II e, I L 263.50 1.953 8.171
fus e, I liq 408.5 290.76 1.034 4.326
vap lig g 760 307.2 6.75 28.242
MoOsz..vv. ... fus c liq 1.76(E — 2) | 1074 11.69 48.911
I P, tr c, IT e, I .. 35.61 0.055 0.230
fus c, I lig 93.9 63.15 0.172 0.719
vap lig g 93.9 63.15 1.446 6.050
vap | lig g 760 77.35 1.335 5.586
NH, ........ fus e liq 45.37 195.40 1.351 5.652
vap |liq g 45.37 195.40 6.061 25.359
vap liq g 760 239.73 5.581 23.351
NoHq. ... ... fus c Hg oL 274.69 3.025 12.656
vap lig g 764 386.7 9.70 40.58
NHBr....... tr ¢, 11 L S 411.0 0.77 3.22
fus c, I lig oo, 815
NHLCI....... tr ¢, IIT e, IT  |...ll... 243 0.27 1.13
tr e, IT e, I |, 457 .7 1.0 4.18
fus c, I liq 2.62(E + 4) 793
NHF....... tr ¢, II e, I oLl 289.1 0.81 3.39
NHI........ tr c, IT e, I ool 260 0.70 2.93
fus e, I g o oeeeiia. 824
NHiNO,;..... tr c, V ¢, IV I 256.2 0.111 0.464
tr c, IV ¢, IIT ... ... .. ..., 305.4 0.410 1.715
tr ¢, III e, IT oo 357 .4 0.32 1.34
tr c, II L S 398.4 1.01 4.23
fus e, I g ..o, 442.8 1.3 5.44
NO..........} fus ¢ liq 164 .4 109.50 0.550 2.301
vap |liq g 164 .4 109.50 3.43 14.35
vap liq g 760 121.4 3.293 | 13.778
NO...oovvt fus e lig 659 182.1 1.56 6.527
vap |liq g 659 182.1 3.97 16.61
vap |liq g 760 184.6 3.958 16.560
Na.......... fus c g ... 370.98 0.622 2.601
vap |liq g 760 1156 23.43 98.01
NaBr........ fus ¢ liq 0.4 1020 6.25 26.15
vap |liq g, equil. 760 1665
NaCN....... tr ¢, I11 e, IT ...l 172.1 0.15 0.628
tr ¢, IT e, I ..., 288.5 0.70 2.93
fus c, I | T IO 836 4 17
vap lig g 760 1770 37 155
NaCl........ fus e liq - |, 1074 6.73 28.16
© vap liq g, equil. 760 1730
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TasLE 4j-1. TEMPERATURES, PRESSURES, AND HEats (Continued)

State P T AH
Substance | Process
Initial Final mm Hg K kcal/mol kJ/mol
NaF......... fus c ligq ™ e 1269 7.92 33.14.
vap lig g, equil, 760 1977
Nal......... fus [ lig  |eeieeeioan 933 5.64 23.60
vap liq g, equil. 760 1577
Na:MoO4....| ftr e, II LT S 713 14.6 61.09
fus ¢, I T 960 3.6 15.1
NaNOs;...... tr c, IT e, I Joo..aaall 549 0.94 3.93
fus e, I liq f.eiiieaaiie. 579.5 3.696 15.464
NaOH....... tr ¢, IT e, T oo 566.0 1.520 6.3597
fus c, I lig e 592.3 1.52 6.360
NasSOs. ..... tr c, V e, JIIT  |ooooiiivint, 450 0.74 3.10
tr c, I1I [ S (R 515 1.79 7.489
fus e, I lia  Joeeeeeiien 1157 5.70 23.85
Na:TiOs;. . ... tr c, II e, I oo, 560 0.4 1.7
fus c, I g oooaoaaia 1303 16.8 70.29
Nb.......... fus c lig oo 2740 6.30 26.36
vap liq g 760 5017 163 682.0
NbCls....... fus ¢ liqg 260 478.9 8.09 33.85
sub c g 260 478.9 21.3 89.12
vap liq g 760 520.5 12.6 52.72
NbFs........ fus ¢ lig 2.44 350.7 2.92 12.217
vap liq g 58.0 423 12.9 53.97
NbOz........ tr ¢, a B | 1090 0.72 3.01
tr c, B [ 2 PR 1200 0.0 0.0
fus Y liq 5.0(E — 4)| 1900 21 87.9 .
Nb2Os. ...... fus ¢ g e 1780 24 .69 103.30
Nd.......... tr c, a e, B8 e 1128 0.72 3.01
fus c, B liq e 1289 1.71 7.15
vap liq g 760 3341 65.2 272.8
NdBrs....... fus ¢ lig 1.06(E — 4)| 955 10.8 45.19
sub c g 1.06(E — 4) 955 67.6 282.8
NdCls....... fus c lig 2.2(E — 3){ 1032 12.0 50.21
sub o 4 2.2(E — 3)| 1032 69.1 289.1
NdF;........ sub c g 0.012 1460 85.7 358.6
fus c liq 0.35 1647
NdI;........ Cotr ¢ L (I 847 3.4 14.2
sub c g 4.5(E —3)| 978 66.3 277 .4
fus c lig 0.063 1060 9.7 40.6
Nd20;....... tr c, a (L2 - R PP 1395 0.14 0.586
fus c, B |5 R P 2485
Ne.......... fus c liq 324 24 .544 0.08 0.33
vap liq g 324 24,544 0.431 1.803
vap liq z 760 27.15 0.429 1.795
Ni..ooooun... fus c liq 3.1(E — 3)| 1726 4.176 17.472
vap liq g 760 3187 88.5 370.3
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TaBLE 4j-1. TEMPERATURES, PRESSURES, AND HEATS (Continued)

State p T AH
Substance | Process
Initial Final mm Hg K keal/mol kJ/mol
NiBrz..o...... sub c g 0.044 823 52.5 219.7
sub ¢ 4 760 1193
fus C lig  feeeieeeanen 1236
Ni(CO)s. . ... fus c lig 46.6 253.86 3.306 13.832
vap | lig g 760 315.4 7.0 29.3
NiClee. ... ... sub c g 0.045 850 53.0 221.7
sub c g 760 1243
fus ¢ lig e 1303 18.47 77.28
NiF; sub [ 4 2.5(E — 3y 1080 77.3 323.4
Nils.. ...t .. sub ¢ g 0.43 750 36.5 152.7
fus ¢ lig oo 1070
NiO......... tr ¢, 11T e, IT ool 525 0.0 0.0
tr e, IT e, I b 565 0.0 . 0.0
fus e, I lig 87 2263
Np.......... tr e, TII e, IT i 533 2 1.4
tr c, I e, I b 850
fus c, 1 ST N 910
NpFs........ fus e lig 748.6 327.92 4.1890 17.527
vap lig g 748.6 327.92 7.133 29.844
vap lig g 760 328.33
Otevennvnnnn. tr c, 11T e, IT Lo 23.83 0.022 0.0920
tr e, II [ S O 43.77 0.178 0.745
fus e, I lig 1.14 54.363 0.106 0.4435
vap liq ez 1.14 54.363 1.828 7.648
vap lig g 760 90.180 1.630 6.820
Os.. fus ¢ liq 0.86 80.65 0.5 2.1
vap liq g 760 161.3 3.58 14.98
Os. fus C | U L [P N 3323
sub ¢ g 6.2(E — 6) | 2550 187.4 784 .1
O8Fs...o0vv v fus c liq 0.566 343.1
vap l@q 4 15.1 400 15.69 65.647
vap liq g 760 499.0
OsFe..ovvnnn tr c ¢ 81.3 272.7 2.0 8.37
fus c liq 463.6 306.5 1.6 6.69
sub c g 463 .6 306.5 8.40 35.15
vap lig g 760 320.6 6.70 28.03
0sOFs....... tr e, IT e, I ol 305.6
fus ¢, I liq 175.6 332.3 1.62 6.778
vap lig g 394.6 354.0 8.74 36.57
} STPP tr e, IV c, 111 e 195.35 0.500 2.092
fus | II1 g feeeeiaaaa. 317.30 0.628 2.628
vap. l{q - 317.30 13.32 55.731L
vap |liq g 760 530 12.48 52.216
PBra fus c ligr oo, 232.7
vap liq g 760 446.4 9.33 39.04
PCla......... fus [¢ g ool 183
vap | lig g 760 348.3 7.17 30.00
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State P T AH
Substance | Process
Initial Final mm Hg K keal/mol kJ/mol
PClseevrnnn. fus ¢ |10 N 437.7 6.1 25.5
sub ¢ g, equil. 760 432 18.1 75.73
PFs..oocnnt. tr ¢, 111 e, IT {1, 83.7 0.060 0.251
tr c, II e, I ... 110.6 0.55 2.30
fus c, I lig 9.80 121.8 0.224 0.9372
vap liq g 760 171.8 3.48 14.56
PFyeceneenns. fus ¢ lig 427 179.4 2.7 11.3
vap liq g 427 179.4 4.2 17.6
vap liq 4 760 188.7 4.1 17.2
PHs...ovn e ns tr ¢, IV e, I |....ooiaet. 30.31 0.0196 0.08200
tr e, IIT (T S 49 .46 0.186 0.7782
tr e, IY e, T | ]RK] .15 0.115 0.4812
fus e, I lig 27.2 139.40 0.270 1.130
vap |lig g 760 185.43 3.486 14.585
POevvrnn... fus c liq 1.7 297.1 3.36 14.06
vap liq g 1.7 297.1 11.14 46.610
vap |lig g 760 448.5 10.38 43.430
POw.venn... fus ¢, hexag. liq 3690 693 5.0 20.9
sub ¢, hexag. g 3690 693 13.9 58.16
fus ¢, thomb. liq 570 844 16.1 67.36
sub ¢, rhomb. g 570 844 36.4 152.3
Pb.......... fus ¢ liq | 600.45 1.147 4.7990
vap lig g 760 2023 42.5 177.8
PbBrs....... tr c, II e, I ool 617
fus e, I lig 0.011 643.1 5.0 20.9
vap lig g 760 1166 30.2 126.4
Pb(CHi)s. ... fus c lig oieeieieaen 242.92 2.58 10.79
vap | liq g 760 383.2 7.87 32.93
PbCla........ tr ¢, a B i 695
fus c, B liq  foe.iieaa.. 773 5.25 21.97
vap liq z 760 1227 30.4 127.2
PbFs........ tr ¢, rhomb. c,cubic  |.....c0ieeen 723
fus ¢, cubic T [ RPN 1099 3.0 12.6
vap liq g 760 1566 38.4 160.7
Pbls......... tr e, II e, I oo 645
fus c, I liq 0.23 685 3.9 16.3
sub c, I g 0.23 685 36.8 154.0
PbO......... tr ¢, red e, yellow |............ 762 0.394 1.648
fus c liq 0.35 1158 6.57 27.49
vap liq g, equil. 760 1813
PbS......... fus ¢ | $7C T PP 1382 4.2 17.6
PbSO........ tr ¢, IT P SR PP 1139 4.06 16.99
fus ¢, I i feeiieeeene. 1360 9.6 40.2
Pd.......... fus c lig 0.031 1825 . 4.20 17.56
vap |lig g 760 3237 85.4 357.3
PdCl;....... fus ¢ lig  |ooeeeeeennn 953 5 21
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TapLE 4j-1. TEMPERATURES, PRESSURES, AND HEATS (Continued)

State P T AH
Substance Process
Initial Final mm Hg K keal/mol kJ/mol
Po.......... tr e, IT e, I . 327
fus c, I lig oo 527 3.0 12.5
vap lig g 760 1235
) 3 PN tr ¢, @ e, B8 e 1068 0.76 3.18
fus c, B T T 1204 1.65 6.904
vap liq g 760 3785 70.9 296.6
PrBrs........ fus ¢ g | . 966 11.3 47.28
sub c S 966 68.1 281.9
PrCls........ fus [¢ lig 3.5(E — 3)| 1059 12.1 50.62
sub ¢ g 3.5(E — 3)| 1059 70.3 294.1
vap lig g 23 1523 54.7 228.9
PrFs......... fus ¢ lig jioooaio.. 1668
sub c g 1.3(E — 3){ 1400 82.3 344.3
Prls......... fus [ liq j.o.. ... 1011 12.7 53.14
sub e - N 1011 66.5 278.2
Pto.......... fus c lia oo, 2043 4.7 19.7
vap lig g 760 4097 121.8 509.6
PtFe.oov... .. tr e, orthorh. |e¢, cubiec  |............ 276.15 2.14 8.954
fus ¢, cubie 1 (< T 334.45 1.08 4.519
vap liq g 760 342.29 7.06 29.54
Pu.......... tr e, VI e, V.o o 395 0.80 3.35
tr e, V e, IV b, 480 0.14 0.586
tr c, IV [ 8 § S 588 0.13 0.544
tr ¢, 11 e, IT fo. 730 0.02 0.084
tr e, II e, I Lo 763 0.44 1.84
fus c, I g ... 913 0.68 2.85
vap lig g 760 3503 82.1 343.7
PuBri....... fus 4 lig 2.1(E — 3) 954 11.6 48 .53
vap lig g 2. 1(E— 3) 954 57.3 239.7
PuCl;. fus c lig 1.9(E — 3)] 1033 13.3 55.63
vap liq s 1.9(E — 3) | 1033 58.6 245.2
PuFs........ fus e liq 0.72 1698 _
sub c g 2.33(E — 3) |1400 93.0 389.1
PuFi........ sub c e 4 3(F — 4)] 1123 45.9 192.0
fus c lig 8.2(E — 3)| 1310
PuFe........ fus c liq 533.0 324.74 4.456 18.644
vap | lig g 760 335.31 7.03 29.41
Ra.......... fus e g oo, 973
Rb.......... fus ¢ liq ... 312 0.54 2.26
vap liq g, equil, 760 967
RbBr........ fus c |t N 965 5.57 23.30
vap liq g 760 1625 37.1 155.2
RbLCL........ fus c lig 0.27 995 5.67 23.72
vap lig g 760 1654 36.9 154 .4
RbF......... fus ¢ lig 0.6 1068 5.5 23.0
sub c g 0.6 1068 52.3 218.8
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TaBLE 4j-1. TEMPERATURES, PRESSURES, AND Heats (Continued)

State P T AH
Substance Process |
Initial Final mm Hg K keal/mol kJ/mol
i
KbI......... fus c liq 0.4 920 5.27 22.05
. sub ¢ g 0.4 920 46.7 195.4
vap | liqg 14 760 1578 35.9 150.2
RbNO;z...... tr e, IV e, IIT | 437 0.90 3.77
tr ¢, IIT e, IT ool 501
tr e, IT e, I feooiiiia 564 0.88 3.68
fus Le, I ligq e 589 1.10 4.602
RbOH....... tr ¢, IT e, L ool 518 1.70 7.113
fus e, I lig oo 656
Re..... o fus ¢ liq 0.024 | 3453 7.9 33.1
vap lig g 760 5960 171 715.5
(ReBra)s. .... sub C A PR 550 47 .6 199.2
(ReCla)z.. ... sub c - S PP 550 49 205
ReFs........ fus e liq 0.37 321.1
vap - liq g 5.61 367 13.9 58.16
vap lig g 760 494
ReFe........ tr e, I c, I 153.1 271.2 2.09 8.745
fus te, I liq 426.5 291.8 1.10 4.602
vap liq g 760 306.9 6.8 28.5
ReFr........ tr e II oI 163
fus ‘e, I lig 311.6 321.4 1.80 7.531
vap liq g 311.6 321.4 7.35 30.75
Re:Or........| fus ¢ liq 72 573.5 14.7 61.50
anth c g 72 573.5 32 134
vap | lig g 760 633 16.8 70.29
Rho.oooonn.. fus e T PR 2233 5.15 21.55
vap “ liq [id 760 4000 118 493.7
Ro.......... fus e liq 502 202 0.69 2.89
vap liq fis 760 211 4.0 16.7
Ru.......... fus c g e 2700 6.2 25.9
vap lig g 760 4390 141 589.9
RuFs........ fus ¢ lig 5.71 379 10.4 43.51
vap lia g 5.71 379 15.6 65.27
vap | liq 4 760 500
1
RuFe........ tr ¢, II e, I i 275.6
sub e, I g 40 281 9.1 38.1
fus c, I g e 327
RuO¢........ fus c liq 10.6 298.5 2.6 10.9
vap lig g 10.6 208.5 10.6 44.35
1S T tr ¢, rthomb. ¢, monocl. 3.8(E — 3)| 3t8.46 0.096 0.402
tr ¢, thomb. ¢, monoel, [........nen 374.15 0.0 0.0
fus e, monocl. |lig ... 388.33 0.411 1.711
vap lig g, equil. 760 717.95 2.2 9.20
SFecovnn... fus c liq 0.54 152.1
vap |lig g : 41.7 192 6.3 26.4
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TaBLE 4j-1. TEMPERATURES, PRESSURES, AND HEaTs (Continued)

State P T AH
Substence Process
Initial Final mm Hg K kcal/mol kJ/mol
SFo..ovvnn... botr e, 11 o1 94.26 0.384 1.607
sub e, I g 760 209.5 5.70 23.85
IUS c, I liq 1,700 222.5 1.20 5.021
SOz, e ... “fus [ liq 12.56 197.69 1.769 7.4015
vap liq 4 760 263.13 5.955 24.918
Sbovoeoi] fus e lin PR 904 4.75 19.87
vap liq g, equil. t 760 1860 :
SbBrs........ fus e lic 5 1.65 369.8 3.5 14.6
vap liq e 760 562 12.6 52.72
SbCl.. ... R fus ¢ g b 346.4 3.0 12.5
vap | liq g 760 194 10.80 15,187
SbCls........ fus c lig e 276.2 2.4 10.0
vap lig fig 30 358 11.7 48.95
SbFs......... fus [ liq 1.47 281 .4
vap liq g 1.47 281.4 11.1 46 .41
vap lig g 760 416
SbHs........ fus ¢ lig e 179
vap |lig g 760 255 5.1 21.3
Sbl:......... fus ¢ liq 1.6 443.3
vap liq g 760 6735 14.8 61.92
SbeO¢..v..... tr e, cubic ¢, orthorh. 0.52 843 2.8 11.7
fus ¢, orthorh. |lig 2.5 928 27 113
vap | liq g 760 1729 17.8 74.48
Sceviiiina. .. tr e, I1 e, 1. oo ©1 1608 0.96 4.02
fus c, I liq 0.081 1812 3.37 14.10
vap liq g 760 3104 75.1 314.2
SeBra...o..... sub ¢ g 162 1134 63.0 263.6
fus c liq 1,530 1233
SeCls........ fus c liq 1,260 1240
sub c g 1,260 1240 63 264
ScFa......... sub e, IT -4 1.8(E — 3)| 1290 89 372
tr ¢, IT e, I o 1620
fus e, I Ha joooaaa.. 1803
Sels......... sub ¢ g 112 1100 61 255
fus c g ool 1218
Se.oiiiin tr e, IT e, I o 398 0.18 0.753
fus e, I ha ... 494 1.25 5.230
vap lig g, equil. 760 958
SeFa......... fus e liq 1.85 2683 .6
vap liq g 760 380 10.0 41.84
SeFs......... sub c g 760 226.6 6.27 26.23
fus ¢ liq 1,500 238.6 1.78 7.448
vap lig g 1,500 238.6 4.30 17.99
SeO2......... sub c g 760 629 21.1 88.28
|1 S fus e g = ..l 1685 21.1 50.62
: vap |lig g, equil. 760 3540
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TapLE 4j-1. TEMPERATURES, PRESSURES, AND Hrars (Coniinued)

State P T AH
Substance | Process
Initial Final mm Hg K keal/mol kJ/mol
i
SiBre........ fus ¢ lig 1.83 278.0
vap liq g 760 426 9.1 38.1
St(CHa)e.. ... fus ¢ liq 0.2 174.12 1.648 6.8952
vap lig g 760 299.8 5.79 24.23
SiCls. ... ... fus ¢ ¥ T D 205 1.84 7.699
vap liq g 760 330.4 6.81 28.49
]
I
SiFe........ fus  |ec liq 1340 183.0 2.27 | 9.498
sub c g 1340 183.0 6.33 26.48
SiHq.. tr e, 11 e, I oo 63.5 0.147 0.6150
fus e, I | 17¢ S U 88.5 0.159 0.6653
vap g g 760 161.8 2.9 12.1
SiH;F....... vap liq g 760 185.1 4.3 18.0
Si0z2......... tr quartz, IIT | quartz, IT ... ......... 91
tr quartz, II Jquartz. I .. .... ... 846 0.15 0.628
tr quartz, I tridym., I |............ 1140 0.12 0.502
fus quartz, I liq [ 1883 2.04 8.535
tr tridvm., IV{ tridym., III'. .. .. ...... 390 0.07 0.29
tr tridym., IIT} tridym., IT (..ot 436 0.04 0.18
tr tridvm., II | tridym., I . ..... ... 498 0.05 0.21
tr tridym., I jeristob.,, I 1. ........ .. 1743 0.05 0.21
fus tridvm., I |liq e 1953
tr eristob., IT |eristob., T |............ 522 0.20 0.837
fus cristob., I lig e 2001 1.84 7.699
Sm.......... tr c, II e, I i 1190 0.74 3.10
fus e, I lig 3.18 1345 2.06 8.619
vap lia 4 760 2064 39.8 166.5
Sm20;....... tr ¢, monocl. | ¢, cubic Lt 1148
fus ¢, cubic liq [N 2535
) « DA tr ¢, white C, BTEY  f.enaaaenen 286.2 0.500 2.002
fus ¢, grey liq fee 505.06 1.67 6.987
vap lig g a 760 2896 70.8 296.2
SnBre........ fus e liq | 505 1.7 7.11
vap liq g AP 911 2.2 92.1
’ |
SnBr. tr o le I ¢ 1 b 288.5 0.304 | 1.272
fus e, I lig 0.66 302.5 2.80 | 11.71
vap | lig g 0.66 302.5 12.2 | 51.04
vap liq z 760 477 10.7 44T
SnCla........ fus e 1 R PR 521 3.0 : 12.5
vap lig g 760 888 21.0 © 87.86
SoCls........ fus ¢ lig e 239.9 2.19 9.163
vap lig g 1 760 386.8 8.5 35.5
SoF; vap | liq g equil. i 760 1126
SnHs........ fus ¢ lig e 123.3
vap liq g 760 220.8 4.4 18.4
Snla......... fus c |17 [ DU 593
vap liq g 760 1000 22.4 93.72
Snle......... fus c liq e 417 4.53 18.95
vap lig g | 760 621 12.4 51.88
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TasLE 4j-1. TeMPERATURES, PREsSURES, AND HEaTs (Continued)

State ad T AH
Substance Process
Initial Final mm Hg K kcal/mol kJ/mol
SnS......... tr e, 11 L S 875 0.160 0.669
fus e, I lig ..o 1153 7.55 31.59
vap lig g, equil. 760 1500
1S} tr ¢, a [ - N I 505
tr - e, B [ R 893
fus ¢, v liq 1.8 1043
vap liq g 760 1648 33.2 138.9
SrBra........ tr e, II e, I e 918 2.90 12.13
fus e, I liq .ol 930 2.50 10.46
vap liq g 5.9(E — 3)}| 1200 58.2 243.5
SrCO;s. ... .. tr e, III e, II oo, 1203 4.7 19.7
tr e, I1 e, I oLl 1689 0.8 3.3
fus e, I g e 1770
SrClz........ tr e, 11 c, I 1.07(E — 6) | 1003 0.65 2.72
sub e, I g 1.07(E — 8) | 1003 71.5 299.2
fus e liq 2. 0(E — 4)| 1146 3.80 15.90
vap liq g 4.0(E — 3) | 1245 65.0 276.1
SrFo . ... .. sub c g 3.02(E — 6) | 1270 98.4 ' 411.7
fus c g |eeeeieiea 1736 7.135 29.853
Srla....... .. fus c g oo 811 4.70 19.66
vap liq g 0.040 1200 56.8 237.7
Sr(NOs)2..... fus c Hg ..o 841 12.7 5.3
SrO......... fus c |1 S 2688
SrSO. tr e, II e I | 1425
fus e, I liq | 1878
SrTiOsz....... fus [¢ 1 O 2313
SrwO........ fus c e 1843
Ta.......... fus c liq ... 3250 7.5 31.4
vap liq -4 760 5638 182.1 761.91
TaBrs....... fus [ lig ... 528
TaCls........ fus c lig ..o 489. 7.1 29.7
vap liq g 760 506. 12.8 53.56
Tas0s.v...... tr c c, tetrag.  |............ 1633
fus ¢, tetrag. lig  jo.l 2160
Tbh.......... tr e, IT e, I 1560 .20 5.021
fus e, I liq 8.1(E — 4) | 1830 2.58 10.79
vap liq g 760 3496 79.1 331.0
TbCh........ fus c lia ...l 855
vap | liq g 0.275 | 1223 42.0 175.7
ThFs........ fus ¢ liq f.o.... ... 1446
Tb:0: fus c ig ... .. 0. 2565
TbsOs....... fus c e T 2610
Te.oooooo. ... sub d T 2 (K — B) | 2150 164 ARG 2
fus |e lig 2.0(E — 4) | 2443
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TaBLE 4j-1. TEMPERATURES, PRESSURES, AND Heats (Continued)

State P T AH
Substance | Process
Initial Final mm Hg K kcal/mol kJ/mol
TeFeooovnnn tr e, I e, IT | 267.8 1.8 7.53
fus e, II liq 400 310.5 1.1 4.60
vap | liq 7 400 310.5 7.44 31.13
vap liq g 760 328.4 7.22 30.21
TesO7oevev...| sub c g 0.7 392.6 30.2 126.4
vap | lq g 0.7 392.6 18.8 78.66
Teuuennnn- fus e liq 0.176 729.95 4.18 17.49
vap lig g, equil. J 760 1261
TeFd.oovnn-. fus |c TP P 402.7 5.5 23.0
TeOz.....v... fus e liq 0.11 1006 6.95 29.08
vap | liq g ' 0.11 1006 53.1 222.2
Theoovvrnn.. tr ¢, a PO R P 1636 0.6 2.72
fus c, B liq [P 2028 3.85 ¢ 16.11
vap | liq g 760 5061 123.0 [ 514.63
ThCls. . ..... tr ¢, a ¢, 6 P 670 1.20 5.021
I fus ¢, B liq . 1042 l 14.69 61.463
|
ThFs. ....... fus e | lig i 0.52 | 1375 |t L a7
vap tig g i 0.52 1375 P71 298.3
ThIs.........| sub e e 7.2E — 4)| 623 36.1 | 151.0
ThOs........ sub ¢ . 1.8(E — 4) | 2100 162 677.8
fus ¢ g 0 e 3490
|
Tieeeernnnns tr ¢, a P B P 1167 0.99 4.15
fus ¢, B liq 4 4(E — 3) | 1943 3.7 15.5
vap lig 8 760 3562 100.6 420.91
TiBra........ fus . | Hig ? 0.411 311.4 1 3.08 12.89
vap | ligq g 1 0.411 311.4 13.10 54.810
vap lig g ; 760 ! 506.6 10.60 44.350
TiCle. .. ... .. fus ¢ liq OO | 249.9 2.23 9.330
Povep g ‘g [ PP 249.9 10.34 43.263
vap | liq g © 760 410.6 8.15 34.10
TiFe......... sub ¢ g i 760 156.3 21.6 90.37
Tileooovon... tr e, @ c, B P 379 2.37 9.916
fus (¢, 8 lig L 428 4.68 19.58
vap lig g . 760 650 13.98 58.492
TiO......... tr e, 11 L e 1264 0.82 3.43
TiO2.........| fus ¢ g e 2113 11 46.0
) DO tr ¢, a c, b 507 0.09 0.38
fus ¢, B liq | 577 0.98 4.10
vap liqg g 760 1760 39.4 164.8
TIBr......... sub |e g ! 1.9 733 30.5 127.6
fus e l liq Lo 733 502 1 16.40
vap liq g, equil. i 760 1092 23.9 : 100.0
i |
TICL......... fus ¢ Lig e L 704 L 372 | 15.56
| vap ; liq ‘g, equil. 760 | 1093 2 100
H i I }
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TaBLE 4j-1. TEMPERATURES, PRESSURES, AND HEaTs (Continued)

State P T AH
Substance Process
Initial Final mm Hg K keal/mol kJ/mol
TIF......... fus ¢ |10 S S 595.4 3.315 13.870
vap liq g, equil. 760 1099
TH.......... tr e, II e, I L. 451 0.22 0.92
fus e, I liq 1.0 715 3.52 14.73
vap lq g 1.0 715 27.3 .114.2
vap liq g, equil. 760 1099
TINO;....... tr e, IT e, T ol 416 0.91 3.81
fus e, I lig | 479.8 2.264 9.473
TO......... fus c liq | i . 852 7.24 30.29
TOs. .. ... .. fus ¢ |17 S D 998 ! 3 12.5
|
Tm.......... fus ¢ liq ... 1818 | 1.02 16.82
vap liq g 760 2220 i 45.6 190.8
TmCl....... fus e lia oo 1103 |
vap !liq g 0.5564 ¢ 1173 .77 324.3
vap | lig g 760 1763 :
TmFs........! tr ¢« B 1316 l
fus ¢, 8 liq 2.7(E - 3)1 1431
sub ¢, B8 4 2.7(E — 3)! 1431 88.9 372.0
i
Tm:Os....... fus ¢ liq .o 2665 g
| S tr c, a e, B .. 941 0.667 2.791
tr c, B C Y e, 1048 1.137 4.7572
fus c, v liq oo 1405 2.036 8.5186
vap liq g 760 4407 110.9 464 .01
UBrs........ tr [< liq 0.013 1003 15 62.8
UBra........ fus ¢ lig 5.7 792 16 66.9
vap liq g 5.7 792 33.9 141.8
vap ilig g 760 1039 30.5 127.6
CClyov.v. ... tr e, IT e, I o 820
fus e, I liq 32.6 863 11 46.0
vap lig 4 760 1075 i 20.4 85.35
UCle sub | ¢ g ¢ 1.8 370 17.3 72.38
UFa.oovnn... tr t c L S 1110 |34 14.2
fus ¢ lig 7.03 1330 i 10.24 12.834
vap | lig g 7.03 1330 57.1 238.9
UFe..oon... tr e II el 408
fus : ¢ 1 lig 13.4 621 1.1 46 .44
vap lig g 13.4 621 25.1 105.0
vap | liq g 760 776 I 23.2 97.07
UFs......... sub ‘ ¢ g 760 320.7 | 11.5 48.12
sub fe P 1,138 337.2 | 11.4 47.70
vap | lig g 1,138 337.2 | 6.9 28.9
. i . |
TClaoooono... fus | ¢ liq 4.5 779 ' 19.3 80.75
. | {
TCOz....... .. fus ¢ S T 3115 . 18.2 76.15
| !
Voo, fus ¢ lig 2.0(E — 3)| 2175 i 5.00 20.92
vap iliq g 760 3682 : 108.0 451.87




TRANSITION, FUSION AND VAPORIZATION 4-247
TaBLE 4j-1. TEMPERATURES, PRESSURES, AND HEATS (Continued)
State P T AH
Substance Process
Initial Final mm Hg K keal/mol kJ/mol
VClsvovvvvon fus ¢ lig feeeeeeaeeenn 252.6 2.3 9.62
vap | liq g 760 426 9.5 39.7
VOCls. ...... fus e g e 196 2.29 9.581
vap |lig g 760 400 8.45 35.35
VzOs ......... fus c liq ............ 947 15.6 65.27
W fus e liq 0.039 | 3653 8.46 35.40
vap | lig g 760 5823 197.0 824.25
WBrs........ fus c lig e 568 4 17
vap | lig z 760 665 13.9 58.16
WOBr:. ..... fus e liq 640 595.5 14 58.6
vap | lig P 640 595.5 13.4 56.07
vap  |lig . 760 604.5 13.2 | 55.23
1 ‘
WCle. .\ ..n.. tr e NI P o S P 158
tr le Il P S DO 503.1 3.39 11.18
fus  ie, 1 lig t 213 554.6 1.6 6. 6%
vap | lig g D213 554.6 | 15.0 62.76
| | |
WFeoooooooon) tr I e, I L 240 2649 | 1.0 .18
sub e, II e L2140 264.9 8.8 26 R
fus eI g b3 275.1 1.3 5.41
vap | lig ‘g S 413 275.1 7.70 32.22
vap 1 lig g | 760 200.2 . 6.25 26.15
! {
! H .
WOF¢....... fus ¢ Jig 25.1. 377.8 1.4 5.86
vap g e 25.1 377.8 14.8 61.92
vap | li P4 | 760 459.0 13.8 57.74
WOs..onn-- tr e ¢, 8 \ ............ 1050 0.410 1.715
fus ; ¢, B liq b 1745 17.55 73.43
]
I
Xe.ooieunnn. fus ¢ lig (o6l 181.36 0.548 2.203
vap | lig z {760 165.03 3.021 12.640
XeFz........ fus e Hig 1412 102.2 |
sub e E EREE 102.2 | 13.0 54.39
XeFy. ..o | fus e ‘[ lig ¢ 811.3 390.23
sub ¢ g ¢ 8i1.3 300.25 14.40 60.250
XeFs........ fus ‘ ¢ liq 159 319
sub ¢ g 159 319 155 64.85
Yo tr e ¢, B o 1752 1.103 4.9915
fus  |c B8 lig 2.2(E — 3) | 1799 2.724 11.397
vap | lig P 760 3611 6.8 363.2
YCli.........| fus c lig oo 973
vap liq g e 1100 \ 30.9 129.3
YFs. ..., tr e, 1T e, 1 ool 1325 i
sub e, I D 1325 ! 100 418.4
fus e, 1 Hg e 1420 !
Y1, sub c R 890 53.6 224.3
fus |e TP DU 1237
Y:0:........ fus ¢, cubice lig e 2556 |
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TABLE 4j-1. TEMPERATURES, PRESSURES, AND HEeaTs (Continued)

State r T AH
Substance | Process
Initial Final mm Hg K keal/mol kJ/mol
Yb..... e tr ¢, « e, B8 | 1033 0.418 1.749
fus ¢, B lig 19.8 1097 1.83 7.657
vap | lig g 760 1467 30.8 128.9
YbCla....... fus [ g ... 981
vap |lig g 1.41 1573 59.8 250.2
YbFa........ sub ¢ - S 1362 85.5 357.7
Yb20s....... fus ¢, cubic lia | 2645
Zop.......... fus 4 liq 0.15 692.65 1.765 7.3848
vap |liq g 760 1184 27.62 115.56
ZnBra....... fus c 1§ 0o S I 675.2 3.74 15.65
vap lig g, equil. 760 028.6
ZnCla........ fus ] lig 0.021 590 2.45 10.25
vap liq g, equil. 760 989 .4
ZnO......... fus ¢ e T 2248
ZnSOs. .. .. .. tr ¢, a e, 8 ... 1007 1.8 20.1
Zr.......o... tr L, « c, B 1.8(E — 18)| 1136 0.9% 3.93
fus e, 8 lig 1.2(E — 5) | 2125 4.0 16.9
vap . liq g 760 | 4682 139 581.6
sub e, g 1.8E — 18) ! 1136 1447 605.42
ZrBre........ sub c g 10 550 27.2 113.8
ZrC......... fus ¢ g oL 3765
ZrCle. ....... fus c ig ..., 995
ZrCla. .. .. ... sub c a 760 603 21.4 102.1
fus c lig 15,800 710 6.9 28.9
vap | lig g 15,800 710 16.8 70.29
ZrFsoo. .00 tr [ e, B8 | 678
sub c, B fig 2.1(E — 3 800 53.0 221.8
sub ¢, B g 760 1181 50.4 210.9
fus c, B lig 819 1185
Zrlso. ... ... sub ¢ g 1.3(E — 3) 425 26.2 109.6
CZrNL L fus ¢ lig |, 3225
ZrOza..o... ... tr ¢, IT e, I 1473 1.42 5.941
sub e, I g 3(E -4 2400 165 690. 4
fus i e, I L 2979 20.8 87.0
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TABLE 4j-2. SELECTED REFERENCES*
Substance Reference Substance Reference
Ac 164 Bel', 139, 157, 343, 384
BeO 8, 103, 131, 182, 363
Ag 164 BeSO4 20
AgBr 31. 33, 411 .
ACN 204 Bi 164
AgCl 31, 33, 205, 209 B{Brs 76, 305, 391, 410
AF et BiCly 81, 83, 173, 246, 305, 390, 399
Agl 15, 24, 178, 223, 239, 271, 289 ;| BiFs 81 o
4gNO; | 5,84, 90, 169, 170, 204, 308, 318 || B1:0s 76, 119, 222, 370
Ag:S 321, 383 Bi:Ss 71, 127
AgsSOs | 152 Br, 129
ASZSG 10, 275, 321, 383, 412 Brl; 276
BrI; 225, 315
Al 164
Al:Brs 97, 175, 387 C 164
ALCl; 112, 267 CBr; 320
AlF; 46, 93, 104, 215 CCly 320
All, 387 | CF, 320
Al:O; 48, 57, 125, 183, 270, 324, 336 | CH. 320
AlPOs 329 i CHsBr 320
il CHsCl 320
Am 164 | CHT 108
CH;l 253
Ar 129 CH;0H | 110, 230, 359, 398
CH.Cl:» 320
As 164 CH.L, 249
AsCly 212, 266 CH.I. 320
AsF; 384 CH:0 320
AsFs 320 CHBrs3 320
AsF;0 249 CHCI; 219, 312
AsH; 352, 385 CHF; 162
Asls 75, 120 i CO 320
AsdOs 374 L CO» 320
Au 164 it COCl: 124
COr» | 284
B 164, 196 | C8, 1320
BBr: 14, 160 i cos 320
B(CHas 117 Ca 164
BCl; 4, 133 L CeBO. 200
BF; 214 Rty
B.H; 287, 107 QB0 1300 65, 171
B.H, 143,176, 408 Gl e
B.0O; 30, 262, 313, 333, 368 L Caco; L 306
. 1 CaCla 58, 100, 156
Ba 164 . CaFe 37, 86, 301, 340
BaBr: 100, 165, 171 Cah) 9. 270, 335
BaCOs 11, 220, 307 it 135 144, 3
BaCl. | 100, 217, 273, 171 LGSO e 394
BaF. 19, 150, 292, 293, 301, 317 . Cf‘;‘.:(; 41,70
Bal. 100, 165 oA i
Ba(NOs)z 203 : (_D.Tl()if 66, 186
BaO 166, 260 I Cd 164
BaTiOs | 105, 354, 372, 389 " CdBre 33, 391
LoCdCls 35, 36, 391
Be 164 CdF: 28
BeCl: 111, 116, 132, 154, 208, 231 Cdl, 33, 391

* Numbers in Reference column refer to items in the list that foilows this table.
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TaBLe 4j-2. SeLEcTED REFERENCES (Conlinued)

Substance Reference Substance Reference
Ce 164 F€0,9470 388
CeO. 218, 254 Fe0; 67
Ce203 254 Fe:;0, 67
FeS 68
Cl, 120
CIF 320 Ga 164
CIFs 137, 252 (GaCls). 1133
ClO» 130 - Gals 311, 362
Gd 164
Goct, | 3op GdBr: 1101
CoF» 29. 181 GdCly 101
Cob 390 GdF, 301, 269
“ Gd:0s 254, 401
Cr 164 Ge 164
CrBrs 357 GeRry 320
Cr(CO)s | 65, 309 GeCl, 12
CrFs 149, 416 Gel's 320
Cr:03 335 GeH; 320
Cs 164 (C:Eg “I’é(l) 238, 261
CsBr 99, 332, 365 T IR
CsCl 99, 339, 365 H, 129
Csb? 049 332 HBr 1290
Csl 99, 332, 335 HCN 62
CsNO; 257 HCl 129
CsOH 319 HF 129
Cs2804 22, 291 HI 129
HNO; 98
Cu 154 H-.0 320
(CuBr); 151, 351 H.S 320
(CuCl)s 34, 351 H:SO;s 129
CuF: 145, 190 H:Se 129
(Cul)s 259, 351 H-Te 320
Cu20 237 H;PO, 129
Cuus 163, 310 1H2H 129
1H2HO 129
Dy 164 2H,0 129
Lr 164 He 129
ErCls 101, 255, 274 T .
ErF; 369 Hf 164
HfBrs 331
Eu 164 HICls 268, 285
EuCl; | 255, 298 Lo n
Eu,0 254, 334, . !
u20s 334, 401 H{O: 270
F» 129
Hg 164
F.0 337 HgBr» 168
o le4 ggglz 226174, 391
FeBr. 233 Hel, 120, 234
Fe(CO) 3 227 HDS- 320,
FeCls 328 £
(FeCls): | 243 Ho 164
FeF. 56, 192 HoCl; 101, 255
FeFs 416 Hol; 27
Fels 326 Ho:03 254
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Substance Reference Substance Reference
1, 129 Mn 164
ICl 52 MnBr: 320
IFs 316 MnCl, 235, 325
IF; 47 MnF, 136, 191
In 164 Mnl, 320
InBr; 362 MnO 360
InCl 106, 362 Mn3;O4 146
InCls 362
Inls 109, 362 Mo 164
In.Os 334 Mo(CO)s | 320
MoF; 51
Ir 164 MoFs 282
IrFe 50 MoOs 140, 201
K 164 N 320
KBr 34, 99 I&”ﬁ 1;’?)3
KCN 320 N;I ;3 350
KCl 18, 35, 339, 392 15T
; NH.Cl 129
KF 292, 304 et
KI 35, 99 NIIsT 129
: Y ope NH.I 320
KNO; 204, 367 Il
K80 320 ND;OO ggg
Kr 129
Na 164
Krl, 141, 142 NaBr 99, 118
KrF4 138 NaCN | 320
L L64 NaCl 85, 99
a NaF 113, 301, 304
LaBr; 101, 353 Nal 99. 118
LaCls 100, 353 Na:MoOs | 320
LaFs 244, 301 | NaNOs | 114, 204, 258
Lal, 353 NaOH |92
La:0s 254 Nua.SO. |69, 300
L Na:TiOs3 320
i 164
LiBr 99 Nb 164
LiCl 00, 311 NbCls 3, 189, 267
LiF 91, 301 NbFs 49, 107
Lil 99 NbO: 199, 347
LiNO3; 114, 204 Nb:0s 121, 281
LiOH 355
Li-SO; 290, 397 Nd 164
NdBr; 353, 101
Lu 164 NdCl; 100, 272, 353
LuCls 255 NdF; 369, 418
LuF; 369, 415 NdI: 353, 100
Lu:0s 254 Nd:0s 254, 286
Mg 164 Ne 129
MgBr. 26
MgCl: 155, 339 Ni 164
MgF, 155, 317 NiBr» 229, 327
Mel, 26 Ni(CO)s |371
Mg:N, 320 NiCl: 49, 229, 325
MgO 335 NiF: 55, 102
MgSO0. 320 NiO 197




4-252

HEAT

TaBLE 4j-2. SELECTED REFERENCES (Continued)

Substance Reference Substance Reference

Np 164 RbI 42, 99

NpFs 283, 405 RbNO3; 6, 115, 204
RbOH 38

O 129

O3 129 Re 164
(ReBrz)a 45

Os 54, 164, 395 (ReCls)s 45

OsFs 51 ReF; 51

OsFs 50 ReFs 50, 241

0sOF; 17 ReF: 241

‘ Re:07 128, 366

Py 129

PBr; 288 Rh 164

PCl; 288

PCls 288 Rn 129

PF, 288

PH. 129 RuFs 159

P-iOE\ 129 I{Ul‘we 61

PsOio 129 RuOs 264

Pb 164

PbBr. |32, 33 S 129

Pb(CHy) s | 373 éFd 259

PbCl: 13, 18, 35, 251 SOS» 390

PbF: 13 -

Pbl. 32, 96, 25

PbO 307 252 Sb 164

rbS 358 SbBr; 78, 356

PbSOs | 320 SbCils 266
SbCl; 279

Pd 164 SbFs 158

PdCl. 21, 280 SbH, 25
Sbls 120, 356

Pa 1929 SbiOs 288

Pr 164 Se 164

PrBr; 101, 353 ScBr; 320

PrCls 100, 299, 353 ScCls 64

PrF; 369, 379 ScF; 193, 213

Prl; 100, 353 Scls 320

Pt 164 Se 288

PtFe 403 SeF, 79, 129
SeFs 129

Pu 164 SeO: 245

PuBr; 296

PuCl; 296 Si 164

PuF3; 296 SiBrs 44, 322

PuF, 296 Si(CHs)s | 382

Puks 206 SiCl4 288
SiF, 288

Ra 320 SiH4 320
SiF:H 378

Rb 164 Si0. 320

RbBr 99

RbCl 99, 392 Sm 164

RbEF 99, 304, 344, 365 Sm:0; 254, 270
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TapLe 4'-2. SELECTED REFERENCES (Continued)

Substance Reference Substance Reference
Sn 164 Tm 164
SnBr: 320 TmCls 255
SnBr. 185 TmF; 369, 415
SnCl. 122 Tm:0; 254
SnCl4 265, 277
SnF. 111, 414 U 164
SnHq¢ 320 UBr; 134
Snl, 184 UBr: 134
Snls 180
SnS 63, 206 TCl, 134, 194, 350
UCls 172
Sr 164 UF. 194, 198, 221
SrBr: 100, 165 UFs 2, 409
SrCOs 11 UFs 195, 393
SrCl. 100, 171, 224, 273 TCl, 134
SrF2 19, 293, 301 TO: 153
Srl, 100, 165
Sr(NO3): | 203 v 164
SrO 320 VCls 277
SrS0. 320 VOCls 277. 278
SrTiOs 95 VaOs 161, 210
SrWwOy 361
W 164, 380
Ta 164 WBrs 346
TaBrs 23 WOBr 211
TaCls 3, 263, 345 WCls 349, 375, 406
Ta.0s 400 T 50
b 164 WF.0 51
ThCls 255 WOs 201
Tb}?S 369 Xe 248
Tb203 254 XeF-) 338
Tb407 254 XBF; 338
Te 916 XeF 242, 404
TeFs 341 -
Y 164
Te:0- 364 YOl 94, 255
Te 164 YF; 193. 301, 386
TeF 179 RS 89
‘ ) V.0 270
TeO: 247, 302, 303, 413 :
Th 164 Yb 39, 164
ThCle |58 YbCl | 297
ThF, 80, 301 YbFs 415
ThI 123 Yb:0s | 254
ThO. 1, 82 In 164
Ti 164, 396 ZnBr: 74, 187
TiBr4 147, 185, 322 ZnCl. 74,122, 187
TiCl, 226, 256, 277, 402 Zn0 320
TiF. 148 ZnSOs 167
Til. 202
TiO 320 Zr 164
TiO. 323 ZrBra 330
ZrC 320
Tl 164 ZrCls 381
TIBr 16, 205, 419 ZrCly 87, 88, 269. 285
TICl 16, 72, 205, 420 ZrF. 53, 59, 111, 342
TIF 188, 419 Zrls 123
TII 16, 73, 419 ZrN 320
TINO; 7, 204 ZrO: 60, 228, 270
T1.0 76
T1,03 348K
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