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HEATS OF FORMATION OF INTERMETALLIC COMPOUNDS
Releigh L, McKisson and Leroy A, Bromley
| Jenudry 31L 1980
Abstract

The heats of formation of intermetallic compounds as found in
~the literature have been tabulaﬁedo The values are listed for each
compovind in Keal/gm mole and Kcal/gm atom. The probable best value
in each case is alsc listed. A short discussion of the relationship
between values of the heats of'forﬁation in a given system of several
compounds is given. The derived equatieh,is applied to the sodium =
_tin\aﬂd-s&dium - mercury systems. The equation (Eqg. 7) will allow

a calculation of the heats of formation of peritectic melting com-
pounds and in some cases congruent melting compounds, provided_the

phase dlagram and one heat of formation in the system is known.
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Introduc tion

A knowledge of the heats of formation of intermetallic com~
pounds is useful as it enables one to calculate at least approxi-
mately the stability of the various intermetallic compounds. For
an exact calculation, of course, a knowledge of the free energy 1is
néquired; however, since the'entrOPy change in the formation of
intermetallic compounds is normally small, the heat becomes a
measure of the free energy.

A knowledge of the heat of formation would enable one to calcu-
late or at least estimate whether a given molten metal will attack
a container, whether a solid alloy will resist (thermgdynwnically)

attack of another element, and numerous other thermodynamic calcula-

tionsoe

Theory
Several authors(zl’ 24, 29, 32) have shown experimentally that

if the heats of formation per gram atom of peritectic compound in a
given system of elements are ploctted vs. mole fractlon a straight
line relation results on each side of the cengruent melting compound.
In an attempt to show rigorously why this is truve or not true, let

us consider a representative but hypothetical case.

Periteetic Compounds

The relationship between the heat of formation of a peritectic
compound and the heat of formation of the compound to which it
decompeses is given in the‘following derivation.

In Figure 1 let

Ng = mole fraction of A in compound R.

Zgr = totél no, of atoms in compound R.



A— Lo
Y
=
. T |
.- R
Q]
£]
kS
A —Q P R B

Mole Fraction B

Fiq | Mu-35



-5
UCRL:578
TR = peritectic melting temperature of R.
SR = activity of B in 1iquid IR.
AZRNRBZR(lﬂNR) =~ formula of compound»R.
AH%R = hest of formation R. ‘
AF = free energy change on melting.
Aﬁpm = heat capacity of liquid - heat Capacity'of solid
near the melting point.

We would like to find AH° for the following reaction at 298°

¥

P 1
o A _ (s? =2 A (s) +‘-— - 1)B(s) (1)
The f@llmw*rg'velat*on exists between the heats of-fbrmation of the

compounds and the heat of reaction (1),

&d%p Npadiy ' . L 3
e g e b b AHO (fopr reaction 1) ' (1a)
Zp- VR Zg 1
A% TR we know that for the reaction
Compsntan e 8 - e ’
ToNn Azgpig BZR(}_-NR)( ’ zPAzPNPsz(l-NP)(?) *(NR 3)1_3(1) (2)
AEZTR = =RTp 1n (BBLR NR - (2a)

If the solids are par*la 1y so]uble in each other then 0f course the

activities of these must glso be included.

‘ If:W@VSubtract from this expression the free energy for the

following reactiom at Tg

' ﬂg - ) NP - ' S | |
<N§ ) ._B(s)«—»(ﬁg 95(1» o . LY

 then we have the free energy of reaction (1) at Tgr. Reaction (3)

ls the melting c“(gg’- i) moles of B. At Tg, AF, (per mol.) has
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the value zero,

oAFn, T
—_—] = =AS, = =AS, - AC. 1ln =
( a_w) - oom g Pm Tp
Integrating between the melting point of B, Ty and TR we obtain for

=

‘the free energy of reaction (3) at Ty

[(Np: _ e _ Tg(Np _
@q.; - 9_AFmTR = [( "As‘”TB + ACpm) (Tg = Tg) -Acp\mTerkI‘-g@E ) (4)‘

The free energy of reaction (1) at 298 is then obtained by
adding the'free energy change in the solid reactions between T and
208, Assume.ASi is approximately constant.

o V o ° - '
AF3ooe ™ AFITR = +Asl(_TB -298) . (5)

o ° CGP‘ o A

0‘ [e .
= AH - 298 AS 6)
logg L B (

Let us replace AHZ in Eq. (la) by that from Eq. (6) and then substi-

| tute for AF%&# and AFmTthhe values.from equations (2a) and (4)
respectively. We thus obtain the following relationship for the

heats of formation of a solid peritectic melting compound R and the
heat of formation of the compound P to which 1t decomposes on melting.
Both heats of formation are from the 801id elements. It will be
-noted that 1t is assumed that this value is independent of tempera-.

ture (Acpf ="0) as long as all materials are in the solid state.

o Q
g "PAiirg + ~1U-RT_Iin a A ac, |t T
% W e s * [, - 20 - 2]

+ ACpm g 1 -@3 + ASITR (7)
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Similarily the heats of formation cf P and Q are related

as followse

2 [«]
Allfa  Noolsp [N ' .
P Q
X e L2 2 42~ 1} 3=RT, 1n a sm ~aCp |{Tp ~Tg
7 NpZp  \Np P BLP T P BJ

o}

# AC, T in Lfr as’ T, | (8)
P P TB P—3Q

These expressions are based on rigorous thermodynamics and assume
only that the Aﬂpm‘ana AS; are constants. To make use of these
Cexprescslons to caleulate the heat of formation of one compound when
the @%Eer.is known we must estimate the various unknown termse.
It.will be noted that if all of the terms are negleéected to the
right »f and insluding all terms in brackets in Eq. (7), then the

rule of linesr heats of formation versus mole fraction'applies.

o3
[¢]
i
?x,.

Avity of rich element in the liquid

Thze activity of B ir -the solution will be estimated by a
ve outlined by Hlldebpando(l5b) It will be assumed that

t7

X
€3
)
ﬂs

there is only one steable compound in fthe solution and that its
formula is that of the highest congruent melting compound Q. The
ilg

uid LR 43 then constituted as follows,

NpAl1d + (1 - N’LR) B(l)-—-—)gz AznigBzo(1 - W) (1) ¥
(N;’R - yNg} A(ZY + (1 - Nz -y + ylNg) B(1) (9)

where y iz the gram stoms of compound per gram atom of startlng
elements. The labter substances are all in solution. For the
formation of one gram atom of pure Q we have at temperature TR

Y

NoALZY +« (1 - Q! B("F)--)——- B - | (10)
Q zg “Zglg 21 - ¥g) (1)
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Vg
S (11)

S 5@%
O | rso

1-=N N
(ag) @ (a,) °

Wé-ﬂéw need & relationship between the activities and the
concenératicnéo Perhaps the best workable procedure Would be to
assume that the liquids form regular solutionst15%) or at least that
the é@tivity Qaefficients could be caleulated by a mecdified regular
solution theory. Since the term involving the activity of B will
usually be a rather small contribution to Eq. {7) we will use the
vsimplﬁfigd.although 1eés correct assumption tha?t Rsoult's Law applies.

The mcles of s&lution per atom of starting material is then

Equatlev 11l then becomes

7 L.
S Z Z
s CH
Q ‘ Z -
. = ,RTR in - (12)
Q ' =N 1-N
‘ NLR i yNQ Q (1 - NIR = ‘y + yNQ) Q
E? - (1l - %m?} {1 = y(1 - %Ej
Q
. .

Although ﬁhis'may be solved for y for a known AF%Q and then ag
cbtained, the labor invelved is great and hardly worthwhile.

Since we will not, in general, be interested in the result unleés"
thére is appreciable compouhd formation and since in our previous
dermvau&cn we chose the B rich side of the phése diagram, y will

be only slightly less than NLR/ Nge
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Then for a qulte stablé intermetallic compound -
NLR
D P .
4 (14)

Entropy term

The last term to be estimated is the entfopy change in reaction
(1), the disproportionation ¢f solid R into one éram'atom'ﬁf P and
'solid Be This term should be smaller than the entropies of forma-
tion of the compounds. The entropies of formation per gram atom

~of a few compounds are given in Table 10(28) .‘, | ‘ “

Table T
- ‘ s 1

AS%Q °8,

8 gm atom °K
CdTe -0 479
CdzShy - +4,18
MnSe | +2 ,06
MnTe _ +1 .46
PbTe 0 .54
ZnTe . "'l 042
ZnSb - +0 048
ZngSby v +2,55
Zn4Sb3 | +0 o 3L

There seems to be little Phymejor reason to these values.

About all that can be said is that they are all relatively small.
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" It should be noted, neverthélessg that this céntribution to the

heat may be quite large and may be either positive or negative.

Meltingrdéﬁa fo? the elements

The entropy of melting AS and the change in heat capaclty on
melting Acpm are tabulated in Table II. All values contalning
ACy, terms are from Kelley(l65) and the others are from Brewer(za).
Values in parenthesis are estimated. It will be notiéed;%haf;in
genefal it would be a satisfactory approximation to:assume that

AC, 18 zero.

Py

Two congruent.melting compounds separated by a eutectic

Oue ﬁéy'appiﬁ the same reasoning as in the case of pefiﬁectic
ccmpounds ard obtaih eésentiélly the saeme equations as (7) and (8).
It is difficult to get a simple épproXimation for the‘aCtivity of
B in t@e eutectic ligquid as there may be two .compound species in the
liquide Ifrone-aSSumes that only the higher melting ébeéieé is
pfeéent in the 1iquid then one may calculate a heat cf_forméfion
for the lower congruent melting compound by the use of equations
(7) and (13). The activity of B is that in the liquid at the
eutéctic. This value will probably not be had if there is a 1argev
separation in melting point-(stabiiity) of the congruent compounds.

In eny case the result calculated denotes the minimum stability.

Heats of formation of sodium-tin compounds

Let us use these equation to calculate the heats of formation

of the various sodium-tin compounds using the value of 12.C for
| (20)

NaSn given by Kubaschewski snd Seith o Thus AH%aSn = =6,0 Kcal
per gram atom. " The peritectic and eutectic melting points are taken

from Hansen(152),
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Table II

Melting Point ‘and theé Change in Entropy-and Heat
Capacity on Melting for the Elements

Element Tm °K ASp (e.u.) ACp, (eous.)
i 452 24
Na | 371 170 . 4045
K 387 1.70° 0.7
Rb | 212 1.68 +045
Cs 302 | 1.67 £0.6
Be 1557 | 1.6
Mg | 923 ' 2.54 0.0
Ca 1124 2.0
Sr 1044 o 2.1
Ba 990 (2.0) -
B 2300 L 207 |
Al 032 . 2.J76 =047
‘Sc 1670 (2.4)
Y 1750 (2.3)
La 1160 (2.0)
Ce ' 1058 (2.0)
c 3770 ,
si '1583” 6.6
T 2000 (2.3)
Zr 2400 (2.3)
Hf . 2600 (215)
Th 2100 - (2.2)



=10
UCRL-578

Table II (cont.)

Element Ty °K AS, (eou) ‘ " ACp (eoue)

e

) ¢ : B : R A ' PR B v
v 1970 (2.0) '
Cb 2770 (2.3)

Ta . B2 2.8

or  1ge3 2.30 =07
Mo ~.2870 2.3 | |

v 3650 2.3

v - 1405 2a

Mn (&) 1517 231 =03
Re 3440 (2.3) |

' Fe(8) 1803 2,05 =03
Coly) ~ 1736 2.0 1.3
Ni(g) 1725 © 2444 | +0o1

Rw 2700  (248)
Rh 2240 (2.3)
Pd 1828 2.5

0s 2970 (2.2)
Ir 2727 (264)
Pt 2047 2.5

cu 1357 2,30, . | +0405
Az 1234 2,31 . . 0.3
Au | 1336 2.21 -0



-] B

UCRL-578
Table II (cont,)
Element T, °K v AS, (e.u.) ACpm (e.uf)

Zn - 693 255 +0.5

ca 594 2444 0.0

Hg 234 | | 2.4 0.0

Ga 803 o 4.4 +0.5

In 430  1.80 4046

T1 ‘ 576 | 1.75 +0.2

Ge 1232 6.7

Sn 505 3 0141 - °2

Pb . 600 2,04 : —O 2

As 1090 : 6405

Sb 903 - 525 | 40 .4

Bi 544 4.54 +0.1

Se 490 2065 +0.8

Te 726 4.5
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Liquid
- Composition
Compound Mo Po . Nﬁp &sn
Na,Sng = 478°C . (p) ’ 0042 0276 ..
NagSn = 440°C (E) 0439 0.36
Na,Sn = 405°C (p) 0.20 0475
Appl'ying Eqe. (8)9 _ v
AHNa Sn
_6.0_05X7 454( )-—46xo°75110g0276 )
#1.2 % 00380 + 0.5 x 0,751 1n 5L
° 371
Alyg ,Sn
4775 - -5.52
l?/.
For NaQSng
o *Na sn 9 _ |
“'"5052 :TZ; z o -;7 o= o= 406 X 00713 ].Og 0036 + l.2x 00542
+ 005 x 0,713 1n 3
371
1 0 - T
AH = =4 o76
,3 fﬁaQSn

This is in excellent agreement,with_ﬁhe value of m4,é;given by
Kubaschewski9 'Thi; agreement is quipe fgr@uitaus as theAfollowing
neglected factors shouldvlead to disagreemento The data ars proba=—
bly not more accurate then about'l/z Keal per gram atom. The Asz
term was neglected and its magnitude might easily be 1/2 Kbal;

If the liquid at the eutectlc contains two compounds then the result -
gbove should be a minimum for the stability rather than the true

valuee

Let us caleulate the heat of formation of Na48no
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5 1INagsn o ( |
-4 76 = "g 5 + ﬂg ‘“.406 X 00678 ng 0075 + 1«0_2 X 00307
+ 0o5 X 0.678 1n 878
e S 37T,
__Egiéﬁi = ~3,24 Keal/gm atom

5
This is in ‘only falr agreement with Kubaschewski and Seith's experi-
mental value of =~2.,9 but thls agreement is as good as‘could be
expected.

We have estimated.that the best probable value for the heat of
formation of-% NaSn is =5.7. Using this we can caleulate the value
of NaSng. Noting from Hansen(152) that the peritectic melting
point ié 578°K and that the mole fraction of sodium in the liquid

formed is 0.20, we have, applying Eq. (7),

AHeyasn \ '
0.5 x 3 2 +<§ -;% =46 X 06578 log 0.86

"'50 =
7 3
+ Be6 X 0,073 — 0.2 x 0,578 in 208
& 505
TfNaSng

-1 —3 095

which is considerably below the values of =5 and =6.7 given by

Biltz et all?» 8), The neglected AS° term should not be much larger
thean 1 e.ue corresponding to about 0.4 Kcal. ﬁence we tabulated in
Table III the value

AHfygsng

= = 4, Kcal/gm atom

Heats in Na -~ Hg system

A similar calculation was carried out for the sodium - mercury

system. The equation was applied to calculate heats of formation

from solid mercury and sodium, and then the results were corrected
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to give the heat of formation from liquid mercury and solid sodium
by adding the heat of fusion of mercury. We chose to start our
calcﬁlation using a value of ~2.8 for the heat of formation per
gram atom of Nagﬁgo This represents an average of numepoﬁs experi-
mental valués and should certainly be sccurate to £0.5 Kecal. The
experimental and .calculated results are summarized as'fblldwso All

values are Kcal per gram atom of compound.

Compound Experimental Value Expeérimental Calculated
' Chosen ' Range

Ve zHz =2 o8 ~ =202 t0 =3,2 (-42.,8vused)
NagHgs | - -3.21
Nagﬁgz =4 o5 =3.9 to =‘4:06 ”4045
NaHg ' =545  =Bed t0 =5,7 =548
NegHgsy =56 =5+3 to =5.6 =579
Naﬁgz "f602 “508 tO “602 "’6n96
NaHg, | —d o4 : ~3.9 to =4.5 ~4 025

These results are certainly as satisfactory as could be expected.
It appears that either the measured heat of formation of NaHg2 is
too positive or that Naﬂgz has an entropy of formation of about

=1 cal per °K per gram atom.

Literature Data

Table III is the result of a literature search of articles

reported in Chemical Abstracts. This table lists the heat of forma-

tion in kilocalories per mole, the heat of formation in kilocalories
per gram-atom, the tempépatufe of the measurement of the heat of
formation, the melting point or the decomposition temperature of the

solid compound, the references to¢ the particular value, and a
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~selected value for the heat of formation at 298°K of the compound
or alloy. 'The‘melting points and the decomposition temperatures
“were obtaiﬁed from Hansen(152) and the letters following these
temperatures havé the following meanings: ¢, congruent melting
'poiﬁt; E, decbmposes at a eutecticy; p, peritectic decompositions
ﬁ*;decomposition at the peritectic temperature, but the particular
-alloy is not the peritectic compoundj s, .solid solution melting.
Those references which tabulate values from other work are indicated
by a "t" following the reference number. Each compound or alioy is
listed twice, once undsr each element., The following diagram
indicates the order of listihg of the elements in the table, from
LiNa as the first possible entry to TeSe as the lést.
~Although in most cases the selected value of the heat of
formation at 298°K is given‘to a tenth of a kiloecslorie, these
heats should be considered to have a probable error of 0.5 kilo-
calorie per gram atom. |
This work was done under the auspices of the Atomic Energy.

Commission,
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Table III

Heate of Formation of Binary Intermetallic Compounds and Alloys

_ AH, , Selected value
o MH, kcal./ Temp,  m,p. - AHsgg, keal/
Compound keal/mol, g atm, ~ °K K Referemces '~~~ g atm,
LiHg =20,8 =10,4 291 873c 2t =104
LiHg, =25,0 = 8.3 291 611p 2t - 8.3.
LiHgs 26,8 = 6.7 291 513p 2t | | %'607
LiTI -12,8£0,6 = 6.4 293 78 19 | a6
Li,Sn . =470 - 9.4 room 1038  23t, 20 =944
LisSn, =84,4, - 9.6 room 1058¢ 20 - 9.6
Lisn =16.8 - 8,4 room 758¢ 20 ' -9,
(1) -17,57t0,83 = 8.8 850 1
18,6815 = 9.3 298 1
CLLPh,  <T8.6 -84 293 999  20%, 32 . =~ 8.
LiPb =14,6 - 7,3 293 7556 20%, 32 R £ R
Ligsh, =35 = 8.7 room  »1220 20 SRR S
LiSby  =3.6  =10,9 23t 109
LigBt =55,2  =13,8 293 1418  20t, 32 =13.8
Li,Se =84,.9 28,3 291 2t =283
| | . .‘\\\\\
Na_K(1) = 0.4 - 0,13 291 280p 2% “\\\\ = 0,13
NaK(1) = 2,1 - 1,05 291 R60E 2% ~_* 1.05
' i
NaK,{(1) = 5.3 - 1,8 291 260E 2t - 1.8
NaR3(2) = 5.6 = 1.4 291 260E 2t =1,
NaCd, - 8.1 - 2,7 293 658¢c  20%, 32 = 2,7
-8,5 - 2,8 291 2%, 3t, 5
=30,8 =10,3 30
NaCd, =12,5 - 2,1 291 624E  2t, 3%, 5 - 2.1

=60,6 =10,1 30



' @ Order of Arrangement of the . @ @ @ @ @
@ l@ Elements in the Table. @ @ @ @ @ @

WO OO E @ E-EHD 6 @696 & 6 6 ©

€|6)((D[ed 5[ 13/ X @ £9/83/€9 D)6 /68/60 O @
?@@@@@@@0@@w®®@®@@
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Selected value

= 4l

AH, AH,. Temp, msp, ): S keal/
Compound kecal/mol, kcal./ K K . References 577 g, atm,
g. atm, _
NaCdy 12,6 L - 1.8 203 638 20t, 32 -8
Najig = 8.7 - 2,2 291 307p 3% - 2.8
| 1T, - 2,9 ¢ . 273 3t |
-11.6 - 2.9 room 20
- =12,9 - 3.2 291 54
-9.3%0,3 - 2.3 291 8
A1.1 - 2,8 291 2t
Naglg,  -19.6 - 3.9 291 3%p 3t - 45
-20,7%0.3 - 4.1 o 3t, 8
=22,5 - 4.6 room 22t, 20
222 - 44 291 2t
NeHg  -11.3:0.1  =5.7 291 492p  3t, 8 - 5.5
-10.7 - 5.4 291 3t
11,0 - 5.5 291 2t
NagHgy -84.4%1.0 - 5,6 291  500p 3%, 8 - 5.6
-79.9 - 5.3 291 3t
NaHg, -17.6 - 5.8 291 628¢ 3t - 6.2
-18.7¢0,3 = 6.2 291 3t, 8
-18.0 - 6,0 room . 22ty 20
-18,5 - 6,2 291 2t
NeHg,  =22,4%0.4% =L.5 291 431p 3t 8 -4l
=19.5 - 3.9 Toom 20
~20.2 - 4.0 291 3%
- =22,2 291 2t
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Table III (continued)

Selected value

o 0H, AH, Temp.  m.pe ' H 00 kcal/
Compound - keal/mol. keal./ °K °K References go, 8tme
g — Ze atmo v ‘ -
NaT1 9.0£0.6 b5 | 579¢ 19 4o’
Na;Sn -21. lyo2 4:291 678p T -3
“34e 6.8 201 2t, 3t, 8 |
=104 2,9 | room 23%, 20
Na,Sn 21, =740 291 750¢ 2t, 3t, 8 EAR::
=144 AN Toom 20
=12, Ly 291 7
N348n3 =36, 5.1 291 751p 7 (see d%scué— - =5,
: _ sion)
) =56, =8, ; 291 2t, 3t, 8
NaSn ~16. -8. " 291 849¢ 2t, 3t, 8 =5.7
11, 5.5 | 291 7
(1) =9.63%0.40 -4.8 873 o 1
12,0 6.0 room | 20
O .10.6£0.6 5.3 298 1
NaSn, -20. =67 291 578p 2t, 3t, 8 =4y
_ (see discus-
o sion)
<15, =5 291 7
Na; Pb -26,0 400 293 - 660c 20t, 32
-13.2 2.6 17
NagPb, -35.0 5.0 293 673 208, 32 =5.0
NaPb =11.6 =508 293 . 64le " 20%, 32 =5,8
NaPby 1502 -3.8 293 583¢c 19t - =3.8
Na4Sb =472 -11.8 room  1129¢ 23t, 20 -11.8
NaB1 4546 =11.4 293 1048  20t, 32 =114

NaSe 591 «19.7 291 1148 2%, 196 -19.7



Table III (continued)

=] -
UCRL=578

Selected value

” - H, Temp.  m.pe BB, o, keal/
AH, keal./ K °K References go atme
Compound _keal/mol. g, atm. '
NayTe N =60. -20. 1226 19 -20,
~84.3 . ~28.1 23t, 17 ~33.9
NaTe =30.%3, -15, 626p 19 «15,
NaTe, -101.8 -33.9 692E 17 =339
NaTeq ~30.%3.2 - T45 709¢ 19 = To5
KyMa(l) - 5.6 - 1.4 291 26(E 2t - 1.4
KZNa(I) - 5.3 - 1.8 291 260E 2t = 1.8
KNa (1) - 2.1 - 1.05 291 260E 2% - 1,05
KNan (1) - 0u4 - 0.13 291 280p 2t - 0,13
KHg ~11.0 « 5.5 291 451c 2t - 5.5
KHg «26.0 = 6.5 291 L1Tp 2t = 605
Kig, |  -33.0 - 3.0 291 230E 2% - 3.0
K Se =Thok “2/,.8 291 2t =24,08
Mg40a3 =430 s 6.1 291 993¢  2t, 3t, 5%, élt, - €.1
Vg3la =12.9 - 3.2 298 103%9p 3t, 12 = 362
MgLa - 5.7 = 2.9 298 1016c 3%, 12 = 2.9
Mg Ce 7. - 43 291 1053c  2t, 3t, 9 4o3
MgCe «13,0 - 65 291 1013¢  2t, 3%, 9 - 6.5
g yPr | =11.0 - 2.8 Toom 107l 36, 13 = 2.8
MgPr - 8.2 - 41 room  1040c 3%, 13 - 4l
MgZn, =13.1 - 4,4" 201 | 863¢ 2t = b
=12:6 . = 4a2 291 3t, 5t, 6



22w

UCRL-578
Table III (continued) J
AH, ' | | Selected value
, AH, keal./ Tenmp. MaPo AH298, kcal/
* Compound keal/mol.  g. atm. ‘ °K _°K References g._atm.
(Mg7n2) =249 | -8.3 vroom 863¢ 30
MgCa 17,7 -8.9 room WT00s - 30, =46 /
- 9.2 ~4o6 291 2%, 3%, 5%, 6
lighg, <1743 =305 291 233E 2t -3.5
Mggdly =490 <7.0 291  T728e¢ 2t 3t, st, -7.0
2 T - 11% o
7 =16438 2365 Toom o 30 o |
N Mng K =10, %o ‘”130 n "508 631@ 19t [ "508 :
MgESi o 9180‘5 % 105 ‘5602 N 685 13L30 24.. : "6.5 _
o -1945 =645 N900 24t
Mg,Sn =172 =547 . N870  1051e 19t, 23%, =6,
=£9e ~1667 202 7
=59, =19.7 - 291 . 2t, 3t, 8
=183 «6.1  N900 24 o
Mg, Pb =126 o 4e2 293 823c - '19t, 20t, 21t, =4.2
' 22t, 24t, 34%;
32
Mg 35b,, 680 -13.6 N8T0  1234e  .23t, 34t, 21  -i5.
T ST6es -15.3 N 870 24t
MgBi, =360 -T2 293 988¢ 20t, 21t, , =T.4
_ | : | 22t 32
23705 = Te5 A 900 oL 21%
=3 =T 870 L34t
4005 = 8.1 : ﬁgéoo _ . 24%
Mg Te =50, t 5, =25, ~ 900 19, 24, 23 -25.
Ca Mg, 43,0 <6al 291 993¢ 2%, 32; 5t,  -6.l
o 11%, 6.
Ca,7n =326 wbod, 201 663 2t, 3, 11 <64
CasZng 4,00 8. 201 96ic 2%, 3%, 11 -8.
Cain

=5506 «11.1 room 953p 30 -5.9



Table III (continued)

| AH, Selected value
- 0H, keal./ Tempo  Mepo BHyggs keal/
Compound _keal/mol, g atm. _°K °K References 3 So atme
(CaZn,) - 29,5 5.9 291 2t, 3t, 11
CaZn, O wdyol, 291 990¢ 2%, 3%, 11 =4,
,199,1 ;~18.1 room 320
CaCd 4 =30, CeTe5 291 885p 2t, 3%, 11 -Te5
Cakl, =510 «1248 291 973p 2%, 3t, 11 =13.3
=530 =133 900 21t
CaTl - =35, =17.5 N 870  1243c  19%, 34t, 21 -18..
CaTly £ =35.2 - 8.8 900 797Tp.  19% -8.8
Cazsi-’ =500 £ 3,  ~16.7 960  1183p 24 L =16.7
CaSi 87, 4345 291 15i8c 2% -18.
=36, * 2, =18, 960 24 .
CaSi, =220, ~73.3 291  1293p 2% -12.
=36, * 2, ~12. 960 24
Cazsn' =75, £ 5, =25, 955  1395¢ 24 =25,
CaSn =38, £ 2.5 -~ =19, 955  1z60p 24 <19,
CaSny =43, -10.8 291 900¢ 7 -10.8
=52, =13. 291 2t -3t, 19%,
«43e % Lo =10.8 955 1 24 N
Ca, b 47+ -15.7 %0 M1383c 34, 21 ar.
=513 -17.1 ~ 900 24t
CaPb =25, «12.5 ™ 8T0  1223p 34, 21 12.5
CaPby =25.6 b ol 900 923e . 19% - 604
Caghs =160, =32, w870 23t, 34t, 21 -35.
- S1T4e0 <3408 4900 24t
caBi, -1l -22.4 ME70 120l 34t, 21 -25.
-51.6 -10.3 294 25
1260 2502 N 900 24t
CaSe -81.8 =/,069 | 291 2%, 19%;, 24t  =40.9



Table III (cont‘inﬁed). TUCRL-578
MH, S : |  Selected valu
o ' AH, keal./ Tempe  MeDo S Myggs kecal/ '
Compound kcal/mol. g. atm. , °K . °K References go_atm, - -
Srse =830/ =417 291 - - - 2t, 19t SRR 1 AR
Ba,Sn =90, % 9. =306 ~ 800 24 . =30.
BaSn,  =de ¥ e -11. ~ 800  973c 24 L -1
BayPb =70, * 3, =23.3 840 24 =23+3
BaPb =36, £ 2. =18, 840 24 -18.
BaPby =42 * 2.5  -10.5 840 24 =105
BagSby =175. * 12. =35, ~ 800 - 24 TR
BaBBié =160. £ 10 =40, ~ 800 24 | =40e
BaSe 81.3 =407 291 | 2t TN {
-81.2 <406 AI900 24t
Lalig = 5.7 =249 298 1016¢ 3t, 12 - 2.9
Lavg, 2.9 =32 298 1039  3t,12 - =32
Lasl, =36.1 “12.0 298 1697¢ 3t, 12 - -12.0
LaAl, 4242 - 8.4 298 1495p 3t, 12 = e
-20. - he 291 2%
Cellg * -13.0 - 645 201  1013¢ 2t, 3t, 9 = 6.5
Coligs =17.0 - /o3 291 1053¢ 2%, 3t, 9 e 3
Ce Zn, <49 = 9.8 201 2t | ~19.8
CeFg, “2le = 4o | 3t - - 46
2302 = 46 291 2t, 8
Ce Al =22, e 5.5 291 887¢ 2t, 3t, 9 =55

Gell, =39, - Te8 291 1523p 2t, 3t, 9 - 7.8
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Table III (continued)

Selected value

=1665 =843 298 28%

Y Temp. ~ MeD. ' AH298, keal/ "
. AH, keal./ °K °K References g. atm.
Compound kcalo/hol.g§ atm. '
Priig =802 =401 room 1040c 3t, 13 4ol
Prilg, -11.0 -2.8 room 1071c 3%, 13 -2.8
Pral, -52.1  -10.4 room 1517p 3t, 13 -10.4
CrNi 603 -3.2 298 '~ 1600E 15 -3.2
MnSe -26.3  ~13.2 201 2t 1342
Pe A1 =148 =37 1700s 16 -3.7
FeAl *12,2 6.1 293 15408 29%, 16 b
=12, =6 298 28t
FeAl, <19.5  =6.5 1423p 16 -6.7
20, -6.7 298 28t
Fedl, “26:8  -6.T 293 1413c 29t, 16 6.8
25, 6.3 291 | 3t, 5
=27 6.8 298 | 28t
FeA15 =25.0 <fel 291 927E | 2% =lol
FeS1 -20. 5. 291 1490s 2t, 28t -5,
FeSi «19.2 -9.6 293 1683c 22t, 28t, 29t, =9.6
FeSn < 2. -1. - 293 | 1073p %gt -1.
FeSb “244, ~1.2 1001p* 29 +1.2
0., 4.2 208 28t
FeSb, ~3.6 1.2 | 1001p 29 1.2
+306 +1.2 208 . 28%
FeSs -13.2 6.6 291 2t =83



Table IIT (continued)

- Temp.

=26
UCRL—578

Selected value

'  BH, " AH, Mopo _ MHgg5 kcal/ "
Compound  kcal/mol. keale/ - °K °K References g. atm. .
L . S : go _atme - S——

FeTe 8o el 201 i é£ 9.3
=18.6 ~9.3 298 28%
Cor1 =320 =16 291 1901c 2t, 3t, 4 130
=2604 =13.2 293 19%, 16
26, <13 208 28t
CoAl, =318 ~1006 293 - 1050s .16 ~10.6
| 502A15 =86, =1203 291 1443p | 3t, 4 =10.
_ =70, ~10. 298 28, 16
GoA?z =3805 =77 1216p 16t =?.6
=400 -8 293 16
=38, =T o6 298 -28%
Coll -86. ~14e3 a1 pm 2t ~143
Co,St =27 .6 o 902 1600¢ 284 -9.2
CoS1 <2440 -12.0 293 1668¢ 22t, 28t, 16 ~12.0
cost, 2426 8.2 1550p 8t -8.2
CoSi 2546 =644, 1579 28% =644,
Co,Sn 8.1 2.7 291 1434c 3t 2.8
8ol 2.8 293 22t, 16 |
CoSn Y 3.6 201 1209p 3t 3.6
X 3.6 293 ot, 16 i
CoSb =10,0 =540 293 14660 28%t, 29 =5.0
CoSb, 1342 wlyody 293 1167p 28t, 29 wlyoly’
CoSe =12, -6% 201 2t =50
=10s =5, 298 a8t
CoTe =11, «5.5 ‘291 2% =o5
=G =4o5 291 28%



o ) =27 =
Teble III (continued) UCRL-578

"~ AH, Selected value
5 AR, kealo/ Tempo - = Mepe. References 0Boog, keal/
Comp. kcal/mol.  g. atm. °K °K . —Ze atme
NiCr  -6.3  =3.2 1420 1600E | 5 w32
NEAL 16 9 1e4® 16 L a9
| ST =9.5 298 28t
NiAl 340 -17. 293 A 1913c | %Zt, 28t, 29t, -17.
NiAl, -37.8 =12.6 293 1405p 16 | =12.7
=38.  -l2.7 298 | 28%
NiAl; =38, . - 9.5 298 1115p 28t = 9.5
NinSi =33.6 -1102‘ room 1563¢ 22t, 28t, 16 o =112
M81  =20.6 ~10.3 room 1273 22t, 28t, 16 -10.3
NiSn  =23.2 - 5.8 | 144.3p 3% s
NiSn, =37.5 75 | 293 1533¢ 3%, 22t, 28t, 16 7.5
NiSn 15,0 7.5 293 1066p t, 22t, 20t, 16 7.4
| =148 <74 298 28t
NigSby  =40. -5.7 293 1348E 29 | =5.2
“36uh =52 28 | 28t
NiSb 6.0 =840 293 1433 29 7.8
-15.6 7.8 208 O oet ’
NiSb,  -17.0 5.7 293 88SE 29 | 5.7
NiSe <140 -Te 291 2t o =5,
-10. “5. 298 28% |
NiTe 1. -5.5 29 2% | 4o’
e 9u. ks C 8 28t
Cughu =40 | 1.0 - 11905 34 " <1.0
Cughuy  =6.3 “1.25 1170s 34 -1.25
Culu =205 =1.25 B 1163s 34 | =125

"3 02 lu'1 ° 6 640 19t, 37



Table TIT (continued)

AH | Temp. ' 'm.p.

«98a
UCRL-578

. Selected valu

pH, kcai;/ °x  .°K "'-‘SThAEQQQQQeé V.AH298"§?ai€m.~-‘
Compound keal/mol. ge_atme S _ _ . _
CuZn -5.0 2.5 o 11338 36, 36 2.5
=502 ~206 291 , 19t, 36
whody 2.2 | 35
CuyZn, 1503 3.1 203 1108p 20t 3.3
~15.0 3.0 | 3t, 2
=16,0 =303 298 | ' 3t, 4, 28t
=140 =29 - 36 -
CusZng -33.8 =206 1100s - 35 =29
7.7 2.9 | | 36
 p=39.0 =340 | 19t
CuZnB- -T6 <19 R 970p 3t -2.
~16. che 201 | 2t |
- 8 2. . 35
C*uzﬂd3 41T '=9;5 : room | '83%c 30 - ~0.9
- 3.0 ~0.6 291 . 2t, 3t; 18t
* 13 +0.3 291 .< 5ty 4
= 47 =009 298 - | 28t
Cu AL 23 =548 201 1320c 2% “5.8
Cughl, N <68.9 =543 1300s ", 19t -533 .
Cu,Al ~1§. ~50.3 - . 298 1289p ‘izt, 28t, 29%, <a§.3 ‘
Cudl = 945 =08 - 293 ~N900p  22t, 29, 16 =5, !
~68 o =340 o291 2t
=10. 5. 298 - 28t
Cudl, =100 =303 298 -858p f 'zgt -3.3
84 28, o 2t
=31.9 =10.6 "_ room ' 30
- 9.5 w2 16



Table IIT (continued)
: . S Selected value

o Teempo mepo ' AH298’ kcal/
AH, Ko K References g. atme
CAH, kecalo/ o o
Comp. __keal/mole. .  m. atme . o
Cu,Sn =T o2 .8 o 293 973s | _22ﬁ; 16 =240
) -8.0 =240 291 2%, 3%, 28t,
CusSb -2 to =3 =006 291 940s ét, 5 =005
=205 - =006 291 2t
=20 =005 ' 298 284,
CuSe =145 - 291 1386¢ 2t =408
=28.5 =945 291 19% '
CuSe <19, =905 291 2t =303
= 6.6 =343 298 | 28%
Cu,Te - 6,0 240 oo 1153¢ 2t =240
AgZn 3.2 Lob room 960s 34, 198 1.6
AgpZny 9.5 1.9 room 948p 3t 286, 31 <1.9
AgﬁZHS N =247 | =1.9 room 945_3 19t | =1.9
Ag7n, w08 | 1.2 room . 888s 3t <1.2 |
AgCd =246 “1.3 710 958s 3t 19%, 35 =13
AgoCds =Tl =ldk 201 913p* 3 1.4,
heitdy g -18. o4 0 913p* 194, 35 -4
Agtd, 409 =12 S 7358 3%, 35 1.2
AgyHg, «0.7 ~0.1 201 - 400p 24 | 10,1
s 40,1 298 | 28t
AgPb 1.6 ~0.8 70 5B 3 ~0.8
Ag,Se 1.0 =0.3 291 '_ 1170c 2t 1.0

2.9 =10 208 28t



Table III (continued)

~30-

UCRL-578

Selected value

bH, ~ Temp.’ MoDo : BH, .o, kcal/
‘ AH, keal./ °K., °K - References . 2% g. gtm.
qunound kocal/mole g. atme L IR ‘ '
AuCu =302 106 '640 1163s 19t, 37 =1.25
2.5 a1.25 298 34 |
AugGuy =603 =125 298 1170s 34 <1.25
AnCuE" =400 =1.0 298 1190s 34 -;oo
AuBZh =2lyo -6, 291 953s 3t, 10 6.
AuZn ~110 =545 291 998¢ 3t, 19%, 10 <545
AugZng N =71, =505 291 899E 19t | =545
buZng  -2205 =56 291 873s 3t, 10 5.6
AuCd =708 =309 710 900¢ 3t, 19t, 35 =309
Auyld,  =19.0 =308 813p 3t =3.8
AnﬂdB =13.0 =303 T73¢ 3t; 35 =3.3
AuFg +1a4 +067 298 675p* 3t +0,7
AuSn 802 4ol 291 691c 3t, 10 =4l
Ausn, ©545 1.8 291 582p 3t, 10 1.8
AuSb, =3e5 1.2 291 773p 3t, 10 1.6
- =106 298 28t
Zn, Vg =12.6 a2 291 863c 3t, 5t, 6 wlok
2409 =863 room 30
“13.1 wlyol; 291 2t
Zny o =48+0 lyol, 291 990¢ 2t, 3t, 11 bk
| =19%.1 =18.1 room 30
Zu,Ca =295 “549 291 953p 2t, 3%, 11 “5.9
55,6 =11.1 room 30
ZnGa,  =40e 8. 291 961c 2t, 3, 11 -8,
Znlay -32, b0l 291 663 2t, 11 b0,



Table III (continued)

-31-
UCRL~578

Selected walue

ZnySby  =0.05

© AH,.'. ;kcggi/ | TeTﬁ: o mzﬁ, RéfefenceééﬂggB’ gfai{;;
Comp. keal/mol. Z. atm. S | :
ZnyCe -49. -9.8 291 ’ 2t "-9.8
Znq0u -7.6. ~1.9 . 970p* 3t. -2.
| -8. -2. | 35 |
Znglus N =39.0 ~3.0 291 1100s 19t 2.9
-33.8 -2.6 | 35
=37.7 =249 36
Znyu,  -16.0 -3.3 298 1103p'» 2t, 3t, 28%, 4 -3.3
~15.3 -3.1 293 . 22
=15.0 -3.0 3t, 31
“14.5 2.9 36
InCu  =5.0 —2.5 11335 3%, 36 2.5
=542 =26 291 19%
hod -2.2 35
Zn4Ag =48 -1.2 - 888s - 3% ~l.2
Inghgs N 247 -1.9 %5s 19 -1.9
%n hg, 9.5 -1.9 948p 3t, 28%, 31 1.9
Inhg =32 <16 960s 3t, 19t 1.6
Znshu  -22.5 =546 291 870s 34, 10 ~5.6
anA‘u.5 N =T1.5 =545 291 - 8G9E 195 “. =5+5
Znhu -11. 565 291 98¢ 55, 19%, 10 505
Znhu, =24 -6. 291 953s 3t, 10 | =64
Zn,Sn -2073' 0T room  4T2E. 26 -0.7
ZnSn  =1.6080.14 -0.8 room  819p 26 -0.8
-1.57£0.1 -0.8 “room 26
-0.01 298 839¢ 14 -0.01
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Table IIT (continued) - TUCRL-578
" AH, L o o Selected value
AH, kcals/ Temp. Mope ’ " bHyggs keal/
Comp.  keai/mol. g. atm. °Ko _°K. References g. atme
Zn,;Sb, LAl -9 208 8% U e 4ll9
ZnSb =36 -1.8 ' 298 819p . 224, 28t 1.8
=3007 “1.5 - - 14 |
ZﬁSe 22906  =14.8 291 >1373¢ - 1%t -17..
=340 -17. 298 . ot
ZnTe 2904210l <1407 | 1512¢ 19 . =15.0
28421 <14. 298 3t, 27
=32 <16.5 251 2t
=30, =15.0 298 28t
CdgNa <12.6 ~1.8 293 638c 20t, 32 . -1.8
Cd ;Na L 1264 a2.1 291  62E 26, 3t, 5 =2.1
=60.6 «10.1 ‘ room . 30 -
Cd,Na - 8.1 2.7 293 6580 . 20t, 32 =247
= 8.5 2.8 291 2b, 3t, 5
=308 ~10.3 room 30 _
CaMg  ~ =17.T . = 8.9 room A T700s 30 , =l a6
- 9.2 wlpob 201 2%, 3t, 5, 6
Cdfa =30 =75 201 . 885p 26, 34, 11 <Tu5
0&30u2 =4 oT «9.5 ~ Toom 836¢ 30 0.9
=30 0.6 291 - 2%, 3t, 18t
1.3 +0.3 o291 4, 5
ol =069 298 28t
GdBAg =409 <1,2 B 7358 3t, 35 - =l.2
Cdghgs nJ <180 “led 710 913p* 19%, 35 - =ldk

CdBAgz ‘ ”701 "104. 291 | : 913p‘* ) 3"!‘} . . -1.4_



Table III (continued) UCRL=-578
Seleéted value
' Temp. Maps | AHygg, keal/
K K. References g. atm.
710 9585 3t, 19t, 35 1.3
Cdjhu  -13.0 =343 ' 773c 3t, 35 =3.3
Cahu,  -19.0 o8 813p 3% -3.8
Cdiu  -7.8 349 710 900¢ 3t, 19t, 35 =3.9
CasBg  =0.74 . =062 291 L61p 2t 0.2
3dHg =196 ~1.0 201 398s 2t -1.0
CdBgy  =3.99 -1.0 291 298¢ 2t 1.0
CaHg,  -3.92 ~0.8 291 280s 2t 0.8
CdHgg  =0.5 -0.03 201  239E 2% -0.03
CdSn  <0.87%0.06  -0.4 room 45CE 26  —0.45
| -0.93%0.09  =0.5 room 26
caPb -1. -0.5 770 521E 31 05
=1.25%0,1 =0.6 room 26
=0.92+0,04 w05 : room 26
CdsSby, =440 0.8 201 563E 2t, 3t, 5 -0.8
" cdsb 2.7 ~1o4 291 729¢ 2t 165
B 3. 1.5 201 3t, 5
237 A9 | 3t
-3.5  -1.8 208 | 34, 18t, 33
| =3.29 1465 298 1 28t
case =25, -12.5 201 >1623 2t -12.5
| 24,2 =121 291 19t
CdTe =24053 -12.3 298 1318¢ 34, 19t, 27  =12.2

=16, - 8, 291 ' 2t

=2403 ~12.2 298 28t



AH

Comp.  koal/mol. go atm.

HgLi  =26.8

Hg,li  =25.0
HglLi ~20.8

HgNa  ~20.2

HggMa7 =8..4%1.0
“79.9

HgNa  =11.3%0.1
=1067
=110

Hg,Nay -20.7%0,3
=19.6

HgNéB =807

Table IIT (continued)’

4

AH Selected walue
woals / ngpo m;ﬁ. . References ! AH298’ ;ja:al’{m.
6.7 291 513p ot 67
-8.3 201 611p 2% -8.3

1004, 201 873¢ 2t =10.4
l,e0 201 431p 3% bed,
4o 291 3%, 8 |
=309 room 20

IRY.3 291 | 2%
=660 room 628¢c 22t, 20 =62
602 291 3t, 8
549 291 3t
602 201 2%
5.6 291 500p 3, 8 ~506
503 291 3t
547 201 492p 3t, 8 ~545
=50k 291 3t
=55 201 2t
eolyol 291 396p 3t, 8 ~4e5
=349 291 3
=loB room 22%, 20
wholy 291 2%
=202 291 307p 34 2.8
249 273 3
=269 room 20
=362 201 5%
-1.8 201 8
2.8 291 24



Table IIT (continued) UCRL-578

. AH, | Selected value
' - AH kcal / - Tempe  mepe ¢ My, keal/
uomgound _kecal/mole go atme K . °K _References g. atme
Hg, ok -33.0 - 3. 201 23E 2t 3.
-HgBK - =260 ~bo5 - 201 L1Tp 2% =605
ﬁgx,y c11s0 - = 5.5 291 45le 2% 5.5
Hg, Mg~ ~17.3 = 3.5 291 233E 2t RSE
Hg,Ce 21, o ho2 ~ : 3t [y
2232 = 4eb 201 g, 8
Hg, Ag =0.7 - = 0.1 2 4L00p 2% +0.1
) +0.7 +0.1 298 28t
Hghu — +1.4 0.7 675p% 3% 0.7
Hg, G4 <045 ~0.03 201 239E 2 ~0.03
Hg,Cd =3.92 -0:8 291 280s 2t 0.8
Hg4Cd =399 =140 291 298s 2t : =1.0
HgGd “1.96  =1.0 291 398s 2t 1.0
HgGd., “0.74 =002 291 461p 2% 062
Hg5T12 +00/, +0.06 234 288s 3t , =0e34
=2.50  =0.34 273 | 2t, 28t, 8
HgPb, 0,05 40,02 291 M273s 2t 0.
HgSe ~  =8.0 =400 291 | 2t =246
=5.1 =206 298 28t
AlgMg,  =49.0 7.0 291 T28¢e 2%, 3t, 5%, 6 =740
=164,08 =235 . room © 30
b1 ga =51 «12.8 291 973p 2t, 3t, 11 ~13.3
53, =13.3 900 21t
M Ia - -4202 =80 room 1495p - 3t, 12 | b

=200 =he 291 ©o2t
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Table TIT (continued) -36~
AH, o  Selected value
AH ‘ kealo/ Timp. . MmePe 7 S AH298, keal/
Compound _ kcal/mole  ge atm. °K . °K __References 7" g, atm.
Al o361 ? ;12,63'“rfé$ﬁ:; - 169Tc 3t 12 -2.0
A1, e =39 - 7.8 291 . 1523 2%, 3%, 9 - 7.8
A1Ce, 22 =55 201 88Tc . 2%, 3, 9 - 5.5
AL Pr 5201 <10., rtoom  1517p 3%, 13 ~10.4
| K1 Fe =250 - 41 291 92TE 24 < 4o
AIBFS‘ 26,8 = = 6.7 293 - 1413¢ . 29t, 16 . - 6.8
-25. “6.3 291 s, 5
=27, . = 6.8 298 : . 28%
A1, Fe 1945 -65 . Li23p 16 - 6.7
‘ -20. -6.7 208 . 28 |
£1Fe 212.2 =6 293 1540s . - 29, 16 - 6.0
| <12, = 6.0 298 28% |
AFe, 148 - 37 17008 16 -3.7
Aigﬁb 86, 43 291 93CE o2t ' 41473
A1,Co =38.5 - T 1216p 16 S = T.6
40, -8 293 | 16
38 - 1.6 298 . 28
4100, =70, -10. 298 143p C28t, 16 =10.
g6, -12.3 293 3, 4
A1 o ~31.8 -10.6 293 10508 16 10,6
A1Co 2604 =132 293 190le 19, 16 13"
=326 6. oo 2ty 3t, 4
=26. =13, 298 - 28t
NI 38, - 9.5 1115p 286 =95
K1,NE =37.8 <1246 293 1405p 16 1207

38, 212.7 298 284



- Table IIT (continued) . UCRL=-578
AHy, Selected value
AH  keals/ Temp. Meps * " O0H,on, keal/
Compound }_{_aal/mglo go atme ~ °K. %Ko .. References . 298 Zo_atme
AINZ =340 -17.0 293  N1%13c: 10t, 28t, -17.0
L | | 29t, 16
AINL, =376 - 9.4, 115p 16 - 9.5
=380 - 9.5 298 28t |
A1Cu - 9.5 - 302 858p 16 - 303
=3169 «10.6 Toom 30
=84y -28. 291 2t
~10. - 3.3 208 | 28t |
A1Cw = 9.5 . = 48 293 N 900p 2%, 29t, 16 - 5.
68, 34 201 2t
=106 = 5. 298 28t )
'Aisuz ST - 5.3 293 1289p 2z, 28t, 29t, -5.3
A,0u, M =68.9 . 5.3 13008 19t 543
AiCu3 =230 - 5.6 291 1320¢ 2t =506
Tlﬁi =12.8%£0.6 A 781c 19% ' =64
TiNa = 9o $0s6  «4o5 . 529¢ 19 w5
TiMg  -10 to =13 =5.8 631e 196 5.8
Tiga  $935.2 8.8 900 797p 19t o .g.8
Ti%a .35, A17.5  NETO 1243c - - 19%, 34t, 21 -17.5
TiHg,  t 0.4 +0.06 234 288c - 3t, 8 - - 034
= 250 =~ 0.34 298 ' 2%, 28t, 8
T17B1 - 5eh = 0uT 5750 3t ~0.7 "
T1Bt <1.3 - 0.7 710 . 461E 19, 35 ~0.7
TiBL, 35 . - 0.6 AIL20 48c 18 <046 -
T1B4 “leh = 0.5 &40 47TIE . 3t, 18 -0.5



Table IIT (continued)

Selected valu

A, kggi;/ Temp. mepe My, keal/
- Sompound Ig_gglvo_/jmtol_.r e atme 7K °K _References Z. atme” -
T1,Se s, 6. 291 i'ézic 2t, 28t -6.
T1,Te -7 -2.3 291 685E 2t, 28t 2.3
stlg, 18.541,5 “6e2 NGS5 13756 24, 6.5
1945 ~6.5 N 900 24%
S1,Ca =220 =733 291 1293p 2t ~12.
| 36, 12, “12.  p 625 | 24,
SiCa =87, =435 201 1518¢ 2t =18,
=360 % 2, -18. w685 24,
SiCa, =50. * 3. -16.7  N685 1183p 24 -16.7
SiFe -19.2 29,6 293 1683c | 22t, 28t, 29t, =9.6
SiFe, ~20. -5, 291 1490s . %2, 28t -5,
S1 00 - «25.6 b4, 1579 284 60l
51,Co 2446 8.2 1550p 28t -8.2
SiCo 24,0 -12.0 293 1668¢ 22t, 28t, 16 =12.0
S1Co, -27.6 - 9.2 1600c 28t 9.2
SiNd 20,6 -10.3  room 1273c 22t, 28t, 16 -10.3
SiM1, 33.6 -11.2  room 15630 » 22t, 28t, 16  =11.2
SnLi - =16.8 - 8.4 Toom 758¢ 20 =9, ’
(1) =17.57%0.83 - 8.8 850 1 |
-18.6 1.5 - 9.3 298 1
Sn,Li, ~86 .4 = 9,6 room - 1056¢ 20 9.6
snld, 47,0 - 9.4 - room 1038¢ 23t 9.4
Sn,Ya -20. -61 201 5780 2%, %, 8 -he
. (see discussion)
-15. - 5.0 291 7



Table IIT (continued) UCRL-578
AH, ] i Selected value
’ . BH  keals/ Temp. mep. o ' MM, o0 kcal/
Compound _ kcal/mol. go atm. XK . °K References . ge_atm.
Snia =160 -8, 291 849c 2t, 3t, 8 =5.7
<11, -5.5 201 T
=12,0 6.0 room 20
«1006%0,6 ~503 298 1
(1) -=9.63£o,40 ~/e8 873 ‘ 1
Sn_Na =560 -8, 201 751p 2t, 3t, 8 -5,
3 4 ‘ (see discussion)
=36, =5.1 201 7 ‘
Snla, 21, -7 201 7500 2t, 3t, 8 -4.8
| ;14.4 ~4+8  room 20
<12. e 291 7
Sula, 21, -4.3 201 678p 7 | 2.9
=34 6.8 201 | 2t, 3t, 8
| ek -2.9 " room 23t, 20 |
snMgz -17.2 5.7 N 870 1051¢ %gt;:23p, ut, -6
=49 -16.3 291 1 '
=59 ~19.7 291 2t, 3t,8
-18.3 ~6.1 24t |
Sn,Ga -52. -13. 291 900¢ 2t, 3t, 19t, 8  =10.8
<43 10,8 291 T |
43¢t -10.8  A1950 - 24
SnGa -38.%2,5 -19. }1950 1260p 24" - - #19.
SnCa, =T5:%5, <25, N 950 1395¢ 24 -25,
SnBa ~byotlyo 1. w950 973¢ 24, ~11.
SnBa, =900%9, -30.  N950 | R4 =300
SnFe L -2. | e 1. 293  1073p 16 - 1.

SnCo 7.1 =36 293 1209p - 22t, 16 . =3.6
6‘7 02 "'306 293 | Bt



’ | a0
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Table IIT (continued) o ’
AH, _ . Selected value
T “AH,  kealo/ ~ Tempo . mep. ' T AH298; keal/
Compound __ kecal/mol. g atme "_Ko - °Ks —— Rgferences . g. atm,
smCo,  -81 -2 293 ude 3t 2k
8ol =28 293 o 22, 16 |
SnNi =15, =7e5 293 1066p 3t, 22%, 29t, =10.3
20,6 . ~10.3 298 %gt |
Sn,Niq =37 05 =To5 293 1533 %29 22%, éSt, =Te5
_ Snii, =23.2 =5.8 293 1443p 3% =5.8
SnCué . 1.8 293 9738 22t, 16 2.0
8.0 -2.0 298 2%, 3t, 28t,
Sn,Au “5e5 1.8 291 582 | éﬁ, 10 1.8
Sniu =802 . =hel 291 69ic 3t, 10 =l ol
SnZn  =1.57%0.1 ~08  Toom 819p 26 -0.8
1,60%0:14  =0.8  room R 26 “
SnZn, 2,73 =07  room  4T2E h_ 26 ~0.7
_ SnCd =0.8720,06 =0e4 . room 45CE 20 =004
' «0:93%0,02 mé,z, Toom | , 26 |
SnPb =('gb_58#0002 =003 room 4L56E “ ‘ 26 =025
=0024%0.15 =0e1 . room . _ 26 |
| 005 0625 770 | 31 o
Sn.Bi  +0.39%0.25  +0.07 room  412E 26 #0.13
+0,78 0,13 291 | R
SnBL 40,45%0.12 40,15 room 412E:" 2% +0,04
| +0,12 0,04 291 o 2t
 SmBi 40.41%0.12 0,2  room 4128 | 26 <002
#1, 0.5 750 a0 |
=037 A,»{aboz 291 | ) | 2t ’
 SnBl, ¢0039%C.15 +Oe‘__£‘;3v, room | 412E 26 ' - +0.06

$0.17 40,06 291 2t



S T AR
* Table III (continued) UCRL-578

: AH, ' , Selected value
’ bH keal./ Temp. MePos - “ 0H, ..., keal/
Compound kcal/mol, g. atm. Ke .. Ko .. References 298 g. atm.
SnBig +0,33%0. 36 +o.oé room  412E 26 ' ~+0.03
+0,19 0,03 291 2t , |
SnTe =14,465 <7.3 298 N 1063c 3B, 19, 27 =7.3
PbLi <1406 -7.3 293 755¢ 20t, 32 ) 7.3
Pb, L7 =75.6 -8.5 293 99%¢ 20t, 32 -8.5
Pb.Na <1502 -3.8 293 583c 19t ~3.8
Pblia 1.6 5.8 293 64lc - 206, 32 =58 .
Pb,Nas =350 =5,0 293 673¢  20t, 32 - =5.0
Pola, . =20.0 C=4e0 293 - 660c - 20t, 32 -4.0
o a3 2.6 17
Phlig,, ~21.6 o2 293 823c 19t, 20t, 21t,  =4.2
_ 22t, 28t, 34t,
( 32 - :
Pb Ca  =25.6 6.4, 900 93¢ 19t =64
PbCa 25,0  -12.5 W~870  1223p 346, 21 C-12.5
PbCas j& .%%ﬂ N80 N1383c ‘ %g,a: -Hd‘
PbBa c42.82.5  =10.5 w840 24 -10.5
PoBa  -36.t2. <18, 840 2 -18.
PbBa,  =70.%3. ~23.3 A 840 _ 24 | 2343
"Pbhg . <l.b -0,8 w770 STTE 31 -0.8
PbCd  =0.92%0.04 -0.5  room 521E 26 -0.5
"1025£001 ¢0b6 . room " 26\
| 1. . =05 170 3
PoHig 40,05 40,03 291 N 273s ot . +0.03
PbSn  =0.24%0.15  ~0.1  room  456E 26 =0.25.
=0658%0.02 =063 TOoONm o 26 |

=0.5 ~0.25 NTT0 31



- Table IIT (continued)

=l 2=
UCRL-578

Selected val

AH,
.Ggmpi_ou.r;d ' kc&@io kfaiéég Tf?:o | !21.{{?0 , Béf-erenc’esr AHQ%’ ];?a:;{m» o
‘PbBi &, Jﬁi s, NT50 o 308 n 1.
PbSe =20, =10, 291 1361c 2t -9.
<18, <. 298 28t
PbTe <640 230 291 1183c 2% 8.8
“16.81 8.4 298 19%, 3t, 27 ’
«17.5 -8.8 298 28% .
SbBLi =43;6 =109 23t «10.9
S‘bz?'ui3 =4305 =87  room . >1220 20 ;8.7-
Sbia, 4722 =11 .8 room 1129¢ 23t, 20 -11.8
Sb, Mg =68, -13.6  A870 1234¢ 23ty 34t, 21 =15,
=645 <15.3 N850 24t
Sb,Ca, ~160, =32,  NM8T0 23t, 34t, 21 -35.
=1740 =348 pYAA
%2383 =175.%12, =35, 950 24 =350
Sb,Fe -3.6 ‘a2 1001p 29 + 1.2
+3.6 +1.2 298 28t
SbFe - =204, “1.2 1001p* 29 - 412
9o #1.2 298 28%
Sb.to =13.2 hob 293 1167p 28t, 29 “hob 7 7
SbCo =10,0 =5.0 293 1466¢ 28t, 29 =540 ",
St,NL =17, =507 293 888E 29 =507
SbNi =16.0 8.0 293 1433c 29 =7.8
=1506 =78 298 28t
Sb, M, 4,00 =5.7 293 '1348E 29 =542
=360, =502 28t



AH

Table III (continued)

Selected value

2Bas

N850

88 ‘keal./ Temp. Mmep. MH,oq, keal/
Compound _ ksal/mole  ge atme °K. °Ko References _ _g. atme
R 3. =06 291 94,08 3t, 5 -0.5
- 2.5 -0:6 291 2t |
2o -0.5 208 28t
Sb_Au =305 <1.2 291 773p 3t, 10 1.6
| wlyo8 21,6 298 28t
Sbn =3.6 -1.8 298 819p 22t, 28t 1.8
-3.07 1.5 298 VA
éb%Znﬁ 21341 1.9 298 836p 1 -1.9
Sb,2n, - 0,05 -0.01 298 839¢ 14 -0.01
Sbed -3 “1o5 291 729¢ 3t, 5 1465
=09 =0.5 MN920 18
«3.72 1.9 293 3t
=3e5 ~1.8 298 3t, 18t, 33
=247 “l.h 201 2t
=3029 «l.65 298 28%
Sb28§3 =40 =0.8 201 563E 2t, 3£; 5 ~0.8
- Bili, =5502 =13.8 293 1418¢ 20t, 32 ~13.8
Bila, 4506 “11e4 293 1048¢ 20t, 32 ~11.4
Bi, Mg, =360 - 7.2 293 988c %gt, 21t, 22§, T
=37.5" = 7.5 room 21t
«3T0 ~Toh N8T0 34%
w4005 8.1 24t
Bié@ﬁg -112. 2244, N8TO0 1201c b, 21 -25.
51,6  <=10.3 294 25
=126, 25,2 244
Bi =160.£10, 4,00 24, 4,00



B12?%
Bi,Tl,
BiT1
BiTly

BiESn
.BiZSn

BiSn

BiSn2

BiSn,
D

BiPb

SﬁLiz
Sela,

SeKé
Squ
SeSr

SeBa

SelMn

SeFe

Y=
UCRL-578

: ‘. AH . © Selected value
. CAH 9”, keal/ L Tempe - cMePe | o AH298’ kcal/
Compound _ kcal/mol. g. atme °K . 'fK References 2o atme
EI 4';005 993 CLTAE YT 3, 18t -0.5
=305 ~0.6 N420  TLEEE ¢ e magen ~0.6
«1o3 =07 291 4L61E 2t, 19t, 35 ~0.7
504, 0.7 575¢ 3t 0.7
$0.33 £ 0,36 40,06  room 4125 26 40,03
+0,19 +0063 201 2%
+0.39 % 0.15 +0.13  room 4128 26 +0.06
+0,17 0,06 291 - 2% |
+0.41 £ 0,12 +0.21  room L12E 26 +0.5
- 05 NMTSO O o; |
=037 -0.19 291 2t
#0.45 % 012 4045  room 412 26" 40,04
40,12 20,0, 291 | 2t
+0.39 £ 0.25 +0,07 room 4128 26  +0.13
0,78 +0,13 291 j ot
2. 1o 53750 398E 3 +1.
84,09 -28.3 201 N 2t -28.3
=59.1 <19.7  ?~J;91 >1148 2t,,£9£ -19.7
ey 28 291 - 2t ~24.48
~81.8 24049 "f;291 2t,'i9ﬁ, 24t =409
834 ~43.T 201 - on, 1OV T
-81.3 407 29 2t ~4,0.6
-81.2 4006 208 24t
<2643 =13.2 291 2t =13.2
<1302 606 291 2t - 8.3
1645 8.3 298 28t



*Table. IIT1: (continued)

AH : Selected value

_ :AH kcalo/' ~ Temp. _ MoPo e 'AHé98’ keal./
Compound _ kesl /mcls ge_atm. Koo K. . References.. . . .. g. atm.

5 Yaodns el P

- et o

SeCo =12 b, 291 S 2% e =Be
=10, =50 298 o .- 28t
SeN4 “ido “To 291 2t =B
| “10s 5, 298 S 28t |
SeCu - =19, =905 291 .2t . =33
o fob =303 298 | ., 28t
SeCu, e1dol SYAR: 291 1383c .2t R ~4e8r.
285 «9e5 291 S 19t |
SeAg2 =l o =063 . 291 1170e¢ o2t Cive . =leb
“2eQ o =15 298 . R : T
SeZn =296 o148 291 >1373¢ . .19t el =17,
=340 =17, - 298 - . 28t v e b
SeCd ePhe2 - 21261 291 1623 .. 19t e . =1245
‘ 25,0 ~12.5 298 et i
SeHg - 8,0 ¢ wlyo 0 2901 o .. 2t ST =26
S TR =26 ..298 I © i, 28t :
SeTl, «18e 7 =bs 291 61c . 2ty 28t ol 6o, .
SePb =20, =10, 291 136le .. 2t EOR -9.

5180 ‘390 298 L . 28'[':

TeBNa =300, ¥ 3.2 =7 o5 709¢ 19 =745

T@zNa =101.8 =339 692E 17 -33.9

TaNa =30, £ 2, =154 626p 19 -15.

TeNa, =803 =28.1 1226¢ 23k, 17 =20,
500 =200 19

Telig <80, £ 8o w25, 890 19t, 24t, 23 . =25.



\

woes Pahle TIT (continued) UCRL-578

AH , Selected value
kecal./ <_T§mp. ‘mepe . M09 kcal./
Ze abtme ..o PKe oo - " °K. References___ go_atmo
e 291 e ot | 9.3 -
‘ 9.3 298 S 28t
TeGo' - =1l. “5.5 291 - 2t <45
-9 45 298 286
TeNi -11. =545 291 ‘ 2t ~Le5
9. o5 298 28t
TeCu, -6.0 -2.0 20 1153c 2t 2.0
TeZn =33 <1645 291 1512¢ 2t -15.
| -30, =15, 298 ' 28t,
~28.21 ~14.1 298 3, 27
TeZn . -29.4 a7 | 19t
TeCd 16, 3 291 1318¢ 2t -12.2
24,453 =12.3 2987 - 3t, 19t, 27
=243 ~12.2 298 o 28t |
TeTl,  -T. 2.3 291 685E 2%, 28t 2.3
TeSn -.1_4.65 . «Te3 298 1063c 3t, 19t, 27 =7.3
TePb 16,81 . 8.4 208 1183c 3t, 19t, 27 8.8
~640 =3.0 1 2t | |

=17.5 - -8.8 291 ; 28t
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