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Standard Thermodynamic Functions of Gaseous Polyatomic Ions at 
100-1000 K 
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The standard thermodynamic functions-heat capacity at constant pressure C;, its 
ratio to that at constant volume, the entropy So, the enthalpy minus that at absolute zero 
(H 0 _ H ~ ), and the Gibbs energy function (G 0 - H ~ ) IT were calculated for 131 gase­
ous ions in the temperature interval 100-1000 K, and are presented in tables. The input 
data included structural information (bond lengths and angles), vibrational spectroscopic 
information (vibrational frequencies and degeneracies), and electronic level occupation 
and degeneracies for ions having unpaired electrons. These were taken mainly from a 
recent revie~ by the authors, and supplemented by further data fromthe literature, updat­
ed to the end of 1985. 

Key words: enthalpy; entropy; Gibbs energy; heat capacity; polyatomic ions; thermodynamic func­
tions (ideal gas). 
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1. Introduction 
Thermodynamic properties of polyatomic ionic species 

which exist, with reasonable stability, in aqueous solutions 
are included in the standard tabulations to a limited extent 
only. In the JANAF Tables,1 only a small number of them 
are covered, whereas Barin and Knacke2limit themselves to 
neutral. species. b On the other hand, the th~rmodynamic 
functions of such ions may be considered as quantities of 
interest in their own right, as well as being important in rela­
tion to chemical processes they might undergo like decom­
position, association to complex ions, solvation in general, or 
hydration3 in particular. 

With the above motivation in mind, we have recently4 

critically reviewed the available literature on structural and 
spectroscopic data of over a hundred polyatomic ions and 
calculated 'from them S ;911' their ideal gas standard state 
entropies at 298.15 K. In the present work, we extend the 
computation to a general tabulation of the thefI11.odynamic 
functions, following· the pattern of the standard compila­
tions.1.2 The molecular data chosen were given in our pre­
vious review,4 along with the considerations that led to their 
selection when more than a single set (complete or partial) 
was available or to their estimation when certain data were 
not established experimentally. To facilitate reference to 
these data, the numbering of ions in this work is identical to 
that in Ref. 4. ' ' 

In addition to the ionic species covered in the review4 

we have calculated in a similarrnanner the thermodynamic 
properties of the several actinyl ions M O~ + (n == 1 or 2) 5 

and of some tetrahedral M -phenyl ionic species.6 In the pres­
ent study we have additionally included some 15 ions not 
discussed by us previously. For these the data are included in 
the text with specific comments on the data and their selec­
tion. In the selection of ions for our compilations we were 
guided by the availability of sufficient structural and spec­
troscopic data (which includes our ability to suggest reason­
able estimates for the missing quantities) and the relevance 
of the calculation to hydration and solvation processes. A 
partIal tabulation of the thermodynamic functions for sever­
al of the species is given in a recent book by Krestov.7 The 
temperature range covered in the tables, similar to that in the 
standard compilations,I.2 is somewhat arbitrary. No associ­
ation or decomposition processes that may take place within 
this range were taken into consideration. Actually, the avail­
ability of the thermodynamic quantities may prove relevant 
to the stability of these ions relative to the products in the 
consideration of such processes. Similarly, the calculations 
do not include effects of a.llhannollicitie:s in the viblation, 

rotation-vibration interactions, and nonrigidity of the mo­
lecular rotator. In the text below the basis of the calculation 
is summarized and then specific comments are given for sev­
eral of the entries. In these we also point out the few devia­
tions of our evaluations from JANAF1 values that go beyond 
the estimated errors in the calculated quantities. 

b) One of the referees called our attention to the recent Russian IVTAN 
compilation ofthermodynamic functions, which is presently unavailable 
to us. According to this information the only ion not also covered by 
JANAF (Ref. 1) is HOi'" . 

2. The Calculation 
As pointed out in the previous section, the calculations 

o( the thermodynamic functions in this, as well as in pre­
vious 1.2 compilations, are based upon the ideal gas approxi­
mation and assume the separability of the translational, rota­
tional, vibrational, and electronic degrees of freedom and 
therefore also the additivity of their contributions to the cal­
culated values. In addition, the idealmode1s of the rigid rota­
tor for the molecular rotation and the harmonic oscillator 
for the internal vibrations are assumed. These assumptions 
also limit the temperature range for which these calculations 
may be considered to be valid. The expressions below and the 
tabulated values are all for the standard pressure of 
0.101 32S MPa. The numerical constants in the expressions 
below include fundamental physical constants the values of 
whi'ch were taken from Ref. 1 (inconsistencies with more 
modern values lead to deviations that are far below the esti­
mated error in the evaluated quantities). 

The translational contributions are calculated by the 
fol1owing simple expressions. For the heat capacity at con­
stant pressure: 

'Cptrans = (S/2)R J/{K mol) , 

for the entropy: 

(l) 

Strans = R{ 1.5 In M + 2.S1n T) - 9.686 J/(K mol), (2) 

for the enthalpy: 

(H - HO)trans = (S/2)RT kJ/mo} , 

for the Gibbs energy function: 

- [G -Hu)/T]trans =R [1.51nM j 2.5 In T] 

(3) 

- 30.472 J/(K mol) , (4) 

whereR = 8.3144 J/(K mol) is the ideal gas constant, Mis 
the molecular mass in u, and T is the temperature in K. The 
numerical constants in the expressions are derived from the 
values of universal constants and the imposition of the stan­
dard pressure condition. 

For the rotational contributions (nonlinear ions) the 
following expressions are applied. For the heat capacity at 
constant pressure: 

Cprol = (3/2)R J/(K mol) , (S) 

for the entropy: 

Srot = R [O.SlnD + 1.SIn T -In a] 

- 34.904 l/(K mol) , 

for the enthalpy: 

[H - HO]rot = (3/2)RTkJ/mol, 

for the Gibbs energy function: 

- [(G-Ho)IT]rot =R [O.SInD + l.S1nT-lna] 

(6) 

(7) 

+ 22.432 J/(K mol) . (8) 

Here D is the determinant of the moments of inertia, 

Ix -Ixy -I:;cz 

D= -Iyx Iy -Iyz (u nm2 )3 , (9) 
-Izx -Iz), I z 

J. Phys. Chern. Ref. Data, Vol. 16, No.1, 1987 
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with components Ix = !.j mj (Y7 + z7), Ixy = !.j mjxjyu 
and their respective analogs, with m i the atomic masses in u 
and Xi'Yi' Zi their Cartesian coordinates in nm as measured 
from the molecular center of mass. The symmetry number a 
denotes the number. of equivalent m<?lecular positions the 
ion passes through during one full rigid rotation. 

For linear ions which have only two (as opposed to 
three) rotational degrees of freedom and a single moment of 
inertia, Eqs. (5)-(9) have to be replaced by 

Cprot(lin) = R J(K mol) , (5a) 

SrotOin) = R(1-Iny -In a) J/(K mol) (6a) 

[H - HO]rotOin) = RT(1 - y13) kJ/mo] , (7a) 

for the Gibbs energy function: 

- [(G - Ho)IT]rotOin) 

= R ( - In y - In (T + Y 13) J I (K II?-ol) , ( 8a) 

y is related to the moment of inertia, I by: 

y = 0.242541(lT) (u nm2 K)-l, (9a) 

with! = 1:; m;x~ and, as before, m; are the atomic masses in 
u and Xj their Cartesian coordinates in nm as measured from 
the molecular center of mass. 

The vibrational contribution to the thermodynamic 
functions is the sum of the contributions of the (3n - 6) 

vibrational degrees of freedom for nonlhlear ions or;, the 
(3n - 5) vibrational degrees of freedom for linear ions. The 
pertinent expressions below are written for the contribution 
of each normal mode and, therefore, the degeneracy factor 
dU) is included. For the heat capacity at constant pressure: 

C
p 

(i)yib d(i)R u(i)2e
uW 

J/(K mol) , (10) 
'. [eU(i) 1 F 

for the entropy: 

S(i)Yib=dU)R{ u,<i) -In[l-e-U(i)]} J/(Kmol) , 
eU(') - 1 

for the enthalpy: 

for the Gibbs energy function: 

{[ au) ..:. Do) ]/T} vib 

(11 ) 

d(i)R{ln[1 e U(i)]} J/(Kmol) , (13) 

u (i) is related to the frequency v(i) ofthc vibrational normal 
mode (i) by: 

u(i) 1.4388v(i)IT cm- l /K. (14) 

In the case of three metal ammine complex ions, we 
assumed free rotations of the ammine groups against the rest 
of the molecule. Such an assumption has the effect of chang· 
ing the value of the symmetl-y llumbcl> u to that appl-opl-iate 

when the rotating groups are considered as point masses. 
Additionally, for the torsional modes the vibrational contri· 
butions ofEqs. (10)-( 14) are replaced by the following. For 
the heat capacity at constant pressure: 

J. Phys. Chem. Ref. Data, Vol. 16, No.1, 1987 

Cp free/rot ,= 0.5n(i)R J/(K mol) , 

for the entropy: ' 

Sfree rot =' O.5n (i)R (In Ir - In a' + In T) 

+ 14.803 J/(Kmol) , 

for the enthalpy: 

(15) 

(16) 

(H - HO)freerot = O.5n(i)RT kJ/mol, (17) 

for the Gibbs energy function: 

- [( G - Ho)/T ] free rot = 0.5n(i)R (In Ir -In a' + In T) 

+ 10.646 J/(K mol) , (18) 

n (i) is the number of freely rotating ammine groups, and Ir 
is the reduced moment of inertia: 

Ir = I.AIB/(lA + IB ) u nm2 
, (19) 

with I A and I B being the moments of inertia of the parts A 
and B of the molecule rotating against each other. q' is the 
symmetry number denoting the number of identical molecu· 
lar orientations the ion attains during an internal rotation of 
part A against ·part B. In the other cases, where the comple· 
ment of vibrational modes includes torsional motions, we 
found that the ca1culated8 potential barrier for hindered ro­
tation is high enough, relative to the temperature range con­
sidered here, for the regular expressions for the vibrational 
contributions of Eqs. (10)- (14) to be applicable. 

For ions with unpaired electrons, we also included the 
contributions 'of the electronic energy levels to the 'Computed 
thermodynamic functions. As there is no regularity in the 
energy and degeneracy of the electronic levels their contri­
butions to the partition function have to be summed individ­
ually. Fortunately, only the lowest levels have to be consid· 
ered, as the contribution of energy levels above 5000 cm - 1 is 
negligible even at 1000 K. This evaluation of the electronic 
contributions improves slightly the simpler calculation em­
ployed for this term in our previous publication on the entro· 
pies at 298.15 K.4 

The term in the partition function q(j) related to an 

electronic level of energy E(i) is 

q(i) = [2j(i) + l]e u(i). (20) 

Here, u (i) is defined by Eq. (14) but with E(i) replac­
ing v(i). The preexponential term is the degeneracy as char· 
acterized by the quantum number of the total angular mo· 
mentnm (~pln-orhit conpled) jU) > The electronic partition 
function is then the sum . 

(21) 

The resulting electronic contributions to the thermodynam­
ic functions are given by the following. For the heat capacity 
at constant pressure: 

epe) = R L. [U(i)2q(i) - u(i)q(i)/Qel ]/QeJ l/(K mol) , 
i 

(22) 

for the entropy: 

Sel R 2: [u(i)q(i)/QeI] I R In QeI J/(K mol), (23) 

i 
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for the enthalpy: 

[eH - Ho) leI = RT L [u(i)q(i)/Qed kJ/mol, 
l 

for the Gibbs'energy function': 

{(G - Ho)IT]el = R In Qel J/(K mol) 

The ratio Cp/CI} is calculated by taking 

Cr; = Cp (total) - R . 

(24) 

(25) 

(26) 

3. Tables of Thermodynamic Fun'ctions 

T .. ble 1. Thermodyn.m1c functions of ,hydrol<ide (OH-) 

e .. 

J/K'mol 

H'C.' 2'1.10 
150 29 .. 10 
20(1 ',2Q.lO 
250 29.10 
273.15 2Cf.l0 

298.15 29.10 

~,oo 29.10 
350 29.10 
41)1) 2Cf .. lO 

2'1.11 
29.12 

29. 
.29. 

29 .. 45 

30.07 
3().26 

1.40Q 
1.400 
I. 4QQ 
I. 4Qr; 
I. 40(' 

1.400 

1.400 
1.4QO 
1.4QQ 
1.400 
1.400 

1.399 
1.398 

1_::!.9S 
1 .. 393 

1.391 
1.388 
1.385' 
1.382 
1.379 

140.5 
1:52.3 
160.7 
167.2 
169.8 

172.3 

172 .. 5 
177. I) 
180.9 
184.3 
187.3 

190.1 
192.7 
1'1~.O 

197.2 
199.2 

201.1 
202.9 
204.6 
706.? 
207.8 

H-H~ 

kJ/mol 

2 .. 63 
4.29 
5.74 
7.20 
7.87 

8.6(: 

8.65 
le'.11 
11.56 
1~, .. 02 
14.48 

15.9~· 
17.39 

2L).~,2 

21.79 

J/I~' mol 

112.Z 
123.7 
132.0 
138.4 
140.9 

143.5 

143.6 
148.1 
151.9 
155~3 
158.4 

161.2 
163.7 
1'I!:J'-'.(} 

168.2 
170.:2 

172.0 
173.S 
175.5 
177.n 
178.5 

Tabl. 2. Thermodynamic functions of hydrotlulfide (SH-) 

e .. 

J/K'mol 

1')0 29.10 
150 29.10 
201) 2«1.10 
250 ?'f.1n 
273.15 29.10 

:298.15 29 .. 10 

30c) 
35(, 
4')0 
45t) 
:S00 

550 
bOO 
650 
700 
750 

800 
850 
900 
950 

1000 

29.11 
29.12 
29.16 
2'1.24 
29.37 

29.99 
30 .. 2~ 
30.54 

30 .. 84 
31.14 
31.44 
31.7:$ 
32.01 

1.400 
1.400 
1.400 
, _ donn 
1.400 

1.400 

1.40(1 
1.400 
1.=399 
1.397 
1.=395 

1.392 
1.388 
1..384 
1.379 
1.374 

1.3b9 
1.364 
1.360 
1.355 
1.351 

J II~' mol 

154.4 
166.2 
174.6 
1 gt ~ 1 

183.7 

186.2 

186.4 
190.9 
194.8 
198.2 
201.3 

204.1 
206.7 
209.1 
211. 3 
213.4 

215.4 
217.2 
219.0 
220.7 
222.4 

H-H •. 

kJ/mol 

:Z.87 
4.33 
5.78 

7.91 

B.M 

8.69 
10.15 
11.61 
13.07 
14.53 

16.00 
17.49 
18.98 
20.48 
22.0(1 

23.54 
25.1)~ 

26.65 
28.23 
:29.83 

J/K' mol 

125.7 
137.4 
145.7 
1.5:2 ... 1 

154.7 

157.2 

157.4 
161.9 
165.7 
169.2 
172.2 

175.0 
177.5 
179.9 
182.(; 
184.1 

185.9 
197.7 
189.4 
191.0 
192.6 

e .. 

J/K'tnol 

IN; 29.10 
150 29.10 

29.11 
29.14 

15 29.18 

298.15 29.25 

300 
350 
400 
450 
50C> 

550 
600 
650 
700 
750 

800 
850 
9')1) 
950 

100') 

29.25 
29.47 
29.78 
30.16 
30~ 60 

31.05 
31.50 
31.94 
32.35 
32.74 

33.10 
33.42 
33.72 
7!-4.01) 
34.24 

C"le" 

1.400 
1.400 

1.399 
1.399 

1.397 

1.397 
1.393 
1.397 
1. 381 
1. 37::!. 

1.366 
1.359 
1.352 
1.346 
1.340 

1.335 
1.331 
1.327 
1.324 
1.321 

JII("mol 

172.0 
183.9 

198.7 
201.2 

203.8 

204.0 
20e.5 
212.5 
216.0 
219.2 

22:;.1 
224.8 
227.4 
229.8 
232.r; 

234.1 
236.2 
238.1 
23".9 
241.7 

H-H" 

kJ/mol 

2.99 
4.3e 

7.26 
7."13 

S.6b 

9.72 
10.19 
I!. 67 
13.16 
14.68 

Ib.22 
17.79 
19.37 
20.98 
22.61 

24.26 
2:5.92 
27.61) 
29.2q 
31.00 

T.b~e 4:' Thermodynamic functions of supero~ide (0,,-) 

J/K'rnol 

10(1 29. 
151) 
200 
250 ::9 .. 72 
273.15 29.99 

298. 15 :~.r). 31 

300 30 .. ::·3 
3~(' 
4C)O 

550 
bOC) 

700 
750 

t751) 
1(01) 

35 .. 19 

3:;5 .. 76 
35.9(, 

C .. le" 

1.400 

1.388 
1.384 

1.378 

1.378 

1.309 

1 .. :.0:!· 
1.301 

J/I'>rnol 

171.7 
18::'·.5 
191.9 
198.5 
201.1 

203 .. 8 

204.0 
208.7 
212.9 

233.9 

H-If" 

kJ Imol 

5.82 
7 .. :'::-.(1 
7,9'1 

8.74 

8 .. 80 

11 

15.14 

21.92 
23.66 

25.41 

;::.I)~ '14 
32.53 

T.ble :I. Thermodyna",ic functions of peroKide (0,,2-) 

c .. 

J/K'mol 

lOt) 29.1<;' 
150 29 .. 13 
200 2Q. ::!·1 

298.15 30.34 

300 
350 
400 
450 
50.) 

551) 
600 
650 
700 
750 

8(1) 

850 
900 
<?50 

1000 

33.54 
33 .. 9C1 
:.!·4.:3'l 
:::.4.70 
34.98 

35.22 
:!·5.44 
35.62 
35.78 
-35.92, 

C,./C ... 

1.4(11) 
1.::'.99 
1.~.96 
l .. ~QO 

1.383 

1.377 

1.377 
1.365 
1_~,~4 

1.345 
l.~·:;'b 

1.330 
1.324 
1.319 
1.::!·15 
1.312 

1.309 
1.307 
1.304 
1.303 
1.301 

s 

J/K'mol 

199.6 

199.8 
24)4.:i 

212.5 
:215.9 

219.1 
222.1 
224.8 
2:27.4 
229.8 

2J·2 .. (J 

234 .. 2 
236.2 
238.1 
240.0 

kJ /rnol 

8.74 

16.81 
18.5c) 
2C)~ 21 
21.94 
23.68 

25.44 
27.20 
28.98 
30.76 
32.56 

-(G-H •• )IT 

J/I::'mol 

143.1 
1:54.8 
1"'7.= 
16".6 
172.2 

174.7 

174.9 
179.4 
183.3 
ISb.7 
169.8 

192.b 
195.2 
197.6 
199.8 
21)\.q 

203.8 
205.7 
207.4 
209.1 
21').7 

J fK- mol 

142.6 
154.4 
162.B 
16'i.3. 
171.9 

174.5 

174.6 
179.2 
183.1 
186.6 
189.8 

192.7 
195.4 

2r)4.4 

:209.'1 
211.6 

-(G-/f .. )/7 

J/lVmcl 

170.:::, 

170.5 
175.(1 
17~~ 1;1 

1(3:2.5 
185.7 

188.6 
191.2 
19~. 7 
19b.O 
198.2 

200.2 
2Cl2.2 
2()4.0 
205.7 
207.4 
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T.bl. 6. Thermodyn .. mlc functions of hypochlorite (1:10-) 

J/K-mol 

100 29.13 
150 29.52 
200 30.41 
250 31.49 
273.15 31.98 

298.15 32.47 

30() 32.50 
350 33.35 
'400 ::.oCt>~04to 

450 34.59 
500 35.02 

550 35.37 
600 35.65 
650 35.88 
700 36.07 
750 36.23 

.800 36.36 
850 36.47 
900 36.57 
950 36.65 

1000 36.72 

C,IC .. 

1.399 
1.392 
1.376 
1.359 
1.351 

1.344 

1.344 
1.332 

1.316 
1.311 

1.307 
1.304 
1.302 
1.300 
1.298 

1.296 
1.295 
1.294 

I 1.293 
1.293 

J/I('mcl 

182.7 
194.6 
203.2 
210.1 
212.9 

215.7 

215.9 
221.0 
%'2:~.~ 

229.5 
233.2 

236.5 
239.6 
242.5 
245.2 
247.7 

, 250.0 
252.2 
254.3 
256.3 
258.2 

kJ/mol 

2.91 
4.37 
5.87 
7.42 
8.15 

8.96' 

9.02 
10.66 
12..~~ 

14.06 
15.81 

17.57 ' 
19.34 
21.13 
22.93 
24.74 

26.55 
28.37 
30.2(1 
32.03 
33.86 

-(G-H-:)/T 

J/K'mcl 

l:S:S.b 
165.4 
173.8 
180.4 
183.0 

185.7 

185.8 
190.5 
1?4.~ 

198.3 
201.6 

204.6 
207.4 
210.0' 
212.4 
214.7 

216.8 
218.8 
220.7 
222.6 
224.;:-

T.able 7. Thermodyn .. mic functions of hypobromite (BrO-) 

J/K'mol 

100 29.19 
150 29.87 
200 31.06 
250 32.26 
273.15 32.76 

298.15 33.24 

300 33.27 
350 34.07 
400 ~A~ bg 

450 35.15 
500 35.52 

550 35.Bl 
600 36.04 
650 36.22 
700 36.37 
750 36.50 

800 36.60 
B50 36.69 
900 36.77 
950 36.83 

1000 36.8B 

C,IC" 

1.39B 
1.386 
1.366 
1.347 
1.340 

1.334 

1.333 
1.323 
t .3:15 

1.310 
,1.306 

1.302 
1.300 
1.298 
1.296 
1.295 

1.294 
1.293 
1.292 
1.292 
1.291 

J/K'mo! 

193.7 
205.6 
214.4 
221.4 
224.3 

227.2 

2:27.4 
232.6 

241.3 
245.0 

24B.4 
251.6 
254.4 
257.1 
259.6 

262.0 
264.2 
266.3 
26B.3 
270.2 

H-H., 

kJ/mol 

2 .. 91 
4.38 
5.91' 
7.49 
B .. 24 

9.07 

9.13 
10.81 

14.28 
16.05 

17.B;:-
19.63 
21.43 
23.25 
25.07 

26.90 
28.73 
30.57 
32.41 
34.25 

-(G-H .. )/T 

J/K'mol 

164.:,6 
176.4 
184.8 
191.5 
194.1 

196.8 

197.0 
201.7 
20S.Q 

209.6 
212.9 

216.0 
218.8 
221.5 
223.9 
226.2 

228.4 
230.4 
232.4 
234.2 
236.0 

T.abl .. 8. Th .. rmcdyn.amic functions of nitrosonium (NO+) 

100 
150 
200 
250 
273.15 

298.15 

=!-oo 
350 
400 
450 
~OO 

550 
600 
650 
700 

800 
850 
900 
950 

1000 

C, 

J/K-mc! 

29.10 
29.10 
29.10 
29.10 
29.10 

29.11 

29.11 
29.15 
29.22 
29.34 
29.52 

29.74 
30.01 
30.31 
30.62 

31.28 
31.60 
31.91 
32.21 
32.50 

C,IC .. 

1.400 
1.400 
1.400 
1.400 
1.400 

1.400 

1.400 
1.399 
1.398 
1.395 
1.392 

1.388 
1.383 
1.378 
1.373 

1.362 
1.357 
1.352 
1.348 
1.344 

J/K-mol 

166.6 
178.4 
186.8 
19:;>'3 
195.9 

198.4 

198.6 
203.1 
207.0 
210.4 
213.5 

216.3 
218.9 
221.4 
223.6 

227.7 
229.6 
231.5 
233.2 
234.9 

kJ/mol 

2.90 
4.36 
5.81 
7.27 
7.94 

8.67 

B.72 
10.18 
11.64 
13.10 
14.57 

16.05 
17.55 
19.06 
20.58 

23.67 
25.25 
26.83 
28.44 
30.06 

J. Phys. Chern. Ref. Data, Vol. 16, No.1, 1987 

-(G-H .. JIT 

J/K' mol 

137.6 
149.4 
157.7 
164.2 
166.8 

169.3 

169.5 
174.0 
177.9 
181.3 
184.4 

187;2 
189.7 
192.0 
194.2 

198.1 
199.9 
201.6 
203.3 
204.8 

T .. ble 9: lhertlloclyn.,o.1c funct.ions of ol<o .. anad1ulldl\1) \\lQ~+) 

100 
150 
200 
250 
273.15 

298.1:5 

300 
350 
4()O 

450 
:500. 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

, I' 

c, 

J/K-mcl 

29.10 
29.16 
29.45 
30.03 
30.36 

30.7:3 

30.78 
31.56 

32.96 
33.33 

34.02 
34.43 
34.76 
35.07 
35.33 

35.54 
3:5.73 
35.89 
36'.03 
36.15 

1.40<) 
1.399 
1.39::!· 
1.383 
1.377 

1. 371 

1.370 
1.358 
1.~.JJ? 

1.337 
1.330 

1.3:Z~ 
1.318 
1.314 
1.311 
1.308 

1.305 
1.303 
1.302 
1.300 
1.299 

J/K-mc! 

202.8 
214.6 
223.0 
229.6 
232.3 

23:5.0 

235.2 
240.0 

248.1 
251.6 

254.8 
257.8 
260.6 
263.2 
265.6 

267.9 
270.0 
272.1 
274.0 
275.9 

kJ/mcl 

2.91 
4.36 
5.83 
7.31 
8.01 

8.78 

8.83 
10.39 

13.62 
15.28 

16.97 
18.68 
20.41 
22.16 
23.92 

25.69 
27.47 
29.27 
31.06 
32.B7 

-(G-H .. J/T, 

J/K-mcl 

173.7 
185.5 
193.9 
200.4 
203.0 

20::;.6 

205.7 

, ~~~'-; 
217.8 
221.0 

224.0 
226.7 
229.2 
231.5 
233.7 

235.8 
237.7 
239.6 
241.3 
243.0 

Table 9a.- Thermodynamic functions of antitllonyl(III) (SbO+) 

J/K'mol 

100 29.10 
151) 29 .. 18 
201) 29.54 
25(1 :$1).19 
273.15 30.55 

298.15 30.96 

300 30.99 
350 31.81 

450 33.20 
500 33.76 

550 340.2:!· 
600 34.6:;, 
650 34.96 
700 ::!.50.24 
750 35 .. 48 

8(1) 35.68 
850 35.86 
900 36.1)1 
Q50 :56.14 

1000 36.25 

1.400 
1.398 
1.392 
1.380 
1.374 

1.367 

1.307 
1.354 
1.':r4"l 

1.334 
1.327 

I. 321 
1.316 
1.312 
1.=!·09 
1.306 

1.304 
1.302 
1.31)(J 
1.299 
1.298 

J/K'mol 

199.3 
211.1 
219.6 
226.2 
22B.9 

231.6 

231.8 
236.6 
240.Q 

244.8 
248.3 

251.6 
254.6 
257.3 
2bO.O 
262.4 

264.7 
266.9 
268.9 
270.9 
272.7 

H-H .. 

kJ/mcl 

2.91 
4.36 
:;.83 
7.32 
B.O=!, 

8.80 

8.85 
10.42 

13.68 
15.35 

1"1.05 
18.77 
20.51 
22.27 
24.04 

25.82 
27.60 
29.40 
:;,1.20 
33.01 

T.ble 10. Thermodyn.",ic functions of cy.nide (CN-) 

100 
150 
200 
2S0 
273.15 

298.15 

300 
350 
400 
450 
500 

550 
600 
650 
700 

800 
850 
9(1) 
950 

1000 

C, 

J/K-mcl 

29.10 
29.10 
29.10 
29.11 
29.12 

29.14 

29.14 
29.22 
29 .• 37 
29.59 
29.87 

30.20 
30.55 
30.93 
31 .. 31) 

32.03 
32.37 
32 .. 69 
32.99 
33 .. 27 

C~/C" 

1.400 
1.400 
1.400 
1.40(, 
1.400 

1.399 

1.::!,99 
1.398 
1.395 
1.391 
1.386 

1.380 
1.374 
1.368 
1.362 

1.351 
1.346 
1.341 
1.337 
1.333 

J/lc'-mol 

164.9 
176.7 
185.1 
I'll. ... 
194.1 

196.7 

196.9 
201.4 
205.3 
208.8 
211.9 

214.8 
217.4 
219.9 
222.2 

226.4 
228.3 
230.2 
232.0 
233.7 

kJ/mol 

2.90 
4.36 
5.81 
7.'/7 
7.94 

8.67 

B.72 
10.18 
11.65 
13.12 
14.61 

16.11 
17.63 
19.16 
20.72 

23.89 
25.50 
27.12 
26.76 
30.42 

-((i-H .. JIT 

J/K'mcl 

170.2 
182.0 
190.4 
196.9 
199.5 

202.1 

202.3 
206.9 
~10.g 

214.4 
217.6 

220.6 
223 .. 3 
225.8 
228.1 
230.3 

232.4 
234.4 
236.2 
238 .. 0 
239.7 

-(G-H".)/T 

J/K'mcl 

135.9 
147.7 
156.0 
Ib?!': 
165.1 

167.6 

lb7.B 
172.3 
176.2 
179.6 
182.7 

185.5 
186.0 
190.4 
192.6 

196.5 
196.3 
21)0.1 
201.7 
203.3 
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100 
1~0 
200 
2~0 
273.15 

298.15 

300 
3~0 

4"" 
450 
500 

~50 
600 
650 
700 
7~0 

800 
B50 
900 
950 

1000 

J/Komol 

29.63 
31.21 
32.79 
33.9B 
34.40 

34.78 

34.81 
35.39 
'3'S_Ql 

36.11 
36.34 

36.51 
36.65 
36.76 
36.94 
36.91 

36.97 
37.02 
37.06 
37.10 
37.13 

C~/C" 

1.390 
1.363 
1.340 
1.324 
1.319 

1.314 

1.314 
1.307 
1_'3't"J2 

1.299 
1.297 

1.295 
1.293 
1.292 
1.291 
1.291 

1:290 
1.290 
1.289 
1.2B9 
1.2B9 

J/t~o mol 

l!i19.1 
200.4 
209.6 
217.0 
220.1 

223.1 

223.3 
22B.7 
'2~OL"< 

237.7 
241.5 

245.0 
24B.2 
251.1 
253.9 
256.4 

25B.B 
261.0 
263.1 
265.1 
267.1 

kJ/mol 

2.q2 
4.44 
6.04 
7.71 
B.50 

9.37 

9.43 
11.19 
t~_Q" 

14: 76 
1~.5B 

IB.40 
20.23 
22.06 
23.90 
25.75 

27.59 
29.44 
31.30 
33.15 
35.01 

-(G-H.,JIT 

J/Ko mol 

158.9 
170.B 
179.4 
IB6.2 
189.0 

191.7 

191.9 
196.8 
~~, _1 

204.9 
208.4 

211.6 
214.5 
217.2 
219.7 
222.1 

224.3 
226.4 
228.4 
230.3 
232.1 

Tabl. 12. Th.rmodyna.ic functions of di •• rcury I 1) IHII,."'·) 

100 
150 
200 
250 
273.1~ 

298.15 

300 
3~0 
400 
41S0 

500 

550 
600 
650 
700 
750 

900 
850 
900 
950 

1000 

J/Komol 

33.99 
35.62 
36.34 
36.71 
36.82 

36.91 

36.92 
37.05 
37.13 
::$7019 
370.23 

37.26 
37.29 
37.31 
37.32 
37.33 

37.34 
37.35 
37.36 
37.36 
37.37 

C~/C" 

1.324 
1.304 
1.297 
1.293 
1.292 

1.291 

1.291' 
1.2B9 
1.2B9 

L298 

1.297 
1.287 
1.287 
1.287 
1.297 

1.2B6 
1.286 
1.286 
1.296 
1.296 

J/K'mol 

233.9 
248.0 
258.4 
266.5 
269.8 

273.0 

273.2 
278.9 
293.9 
2ge.3 

292.2 

295.7 
299.0 
302.0 
304.7 
307.3 

309.7 
312.0 
314.1 
316.1 
319.0 

H-H., 

kJ/mol 

3.08 
4.83 
6.63 
8.46 
9.31 

10.23 

10.30 
12.1~ 
14.00 
15.g.s. 
17.72 

19.59 
21.45 
23.31 
25.19 
27.05 

28.91 
30.78 
32.65 
34.52 
36.36 

Tabl. 13. Th ... ",oc/yna",ic functions of Azid. IN,,-) 

T. 

100 
150 
200 
250 

J/Komo! 

29.26 
30.54 
32.91 
3:;.:;3 
;-SO.7':,J 

298.15 37.90 

300 
350 
400 
430 
30C> 

550 
600 
650 
700 
750 

800 
850 
900 
930 

1000 

37.99 
40.21 
42.19 
43.96 
45.56 

46.99 
4B.29 
49.46 
50.51 
51.47 

52 • .33 
53.10 
53.81 
54.44 
55.01 

1.397 
1.374 
1.338 
1.306 

1.291 

1.290 
1.261 
1.245 
1.233 
1.223 

1.215 
1.208 
1.202 
1.197 

1.189 
1.186 
1.183 
1.180 
1.178 

J/Komo! 

177.0 
189.0 
198.1 
205.7 

212.2 

2iz.4 
218.5 
224.0 
229.0 
233.8 

238.2 
242.3 
246.2 
249.9 

256.8 
260.0 
263.0 
266.0 
268.8 

H-H., 

kJ/mo! 

2.91 
4.40 
5.98 
7.69 
8.::'~. 

9.46 

9.53 
11.49 
13.55 
15.70 
17.94 

20.26 
22.h4 
25.08 
27.58 

32.73 
35.36 
38.04 
40.74 
43.48 

J/Ko mol 

203.0 
215.8 
225.2 
232.7 
235.7 

238.7 

238.9 
244.2 
248." 
~53.0 

256.7 

260.1 
263.2 
266.1 
268.8 
271.2 

273.6 
27:5.8 
277.6 
279.8 
281.7 

-(G-H.,JIT 

J/Komol 

147.9 
159.7 
169.2 
175.0 
177.7 

180.5 

laC). 7 

185.6 
190.1 
194.1 
197.9 

201.3 
204.6 
207.6 
210;5 

215.9 
218.4 
220.8 
223.1 
225.3 

Tabl,. 11,4. Thermodynamic funct.ion'5 of t.ri .. ulfid" <S","-) 

T 
I 

100 
150 
200 
250 
273.15 

298.15 

300 
350 
"00 

450 
500 

550 
600 
650 
700 
750 

800 
850 
.90.0 
950 

1000 

100 
1~0 
200 
2~0 

. 273.15 

298.1~ 

300 
3~0 
400 
'\ISO 

500 

550 
bOO 
650 
700 
750 

800 
850 
900 
950 

1000 

J/Komol 

37.8:!. 
42.81 
46.95 
49.89 
50.93 

51.86 

51.92 
53.33 

55.07 
55.62 

56.04 
56.36 
56.62 
56.93 
57.00 

57.14 
57.26 
57.36 
57.44 
57.51 

J/Komol 

51.12 
~4.~3 
56.01 
56.76 
56.98 

~7.17 

57.1B 
~7.4~ 
57.62 
S??4 

57.83 

57.99 
57.94 
57.98 
59.01 
59.03 

58.05 
58.07 
~8.08 
58.10 
58.11 

C~/C" 

1.282 
1.241 
1. 215 
1.200 
1.195 

1.191 

1. 191 
1.185 
1.ig! 

1.178 
1. 176 

1. 174 
1.173 
1.172 
1.171 
1.171 

1.170 
1. 170 
1.170 
1.169 
1.169 

C~/C" 

1.194 
1.180 
1.174 
1.172 
1.171 

1.170 

1.170 
1.169 
1.169 
1.14,13 

1.168 

1.169 
1.168 
1.167 
1.167 
1.167 

1.167 
1. 167 
1.167 
1.167 
1.167 

J/Komol 

236.4 
252.7 
265.6 
276.4 
280.9 

285.4 

285.7 
293.8 

307 .. 5 
313.3 

318.6 
323.5 
328.0 
332.2 
336.2 

339.9 
343.3 
346.6 
349.7 
352.6 

J/K'mol 

266.5 
288.0 
303.9 
316.~ 
321.5 

326.5 

326.9 
335.7 
343.4 
~150.:2 

356.3 

361.8 
36b.8 
371.4 
375.7 
379.7 

383.5 
387.0 
390.3 
393.5 
396.5 

kJ/mol' 

3.45 
5.4b 
7.71 

10.14 
11.31 

12.59 

12.69 
15.32 
lQ.Ol 

20.75 
23.52 

26.31 
29.12 
31.95 
34.78 
37.63 

40.48 
4::; .• 34 
46.21 
49.08 
51.95 

H-H. 

kJ/mol 

4.25 
6.90 
9.67 

12.49 
13.81 

1~.23 

15.34 
18.20 
21.09 
23.97 
26.95 

29.75 
32.64 
35.54 
38.44 
41.34 

44.24 
47.15 
50.05 
52.96 
55.86 

J/Ko mol 

ZOZ.Q 
216.3 
227.1 
235 .. 9 
239.5 

243.2 

243.4 
·250.1 

261.4 
266.3 

270.8 
275.0 
278.9 
282.6 
286.0 

289.3 
292.3 
295.3 
298.0 
300 .. 7 

-cO-Hour 

J/K'mol 

224.0 
242.0 
255.5 
266.5 
271.0 

275.4 

275.7 
283.7 
290.7 
29 •• 9 
302.5 

307.7 
312.4 
316.8 
320.8 
324.6 

328.2 
331.5 
334.7 
337.7 
340.6 

TAbl. 16. Th.rmodyna",ic function. of t .. iiodide 11,.-) 

J/Komo! 

100 57.48 
150 60.00 
200 60.99 

OJ. .... 7 

273.15 61.61 

298.15 61.73 

300 
350 
400 
450 
500 

~50 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

61.74 
61.91.1 
62.cJl 
62.08 
b2.13 

62.17 
62.20 
62.22 
62.24 
62.26 

62.27 
62.28 
62.29 
62.29 
62.3(l 

C~/Cv 

1.169 
1.161 
1.158 
1.100 

1.156 

1.156 

1. 156 
1.155 
1.155 
1.15~.; 

1 .. 154 

1.154 
1.154 
1.154 
1.154 
1. 154 

1.154 
1.154 
1.154 
1.154 
1.154 

J/Komo! 

268.9 
292.B 
~·10.2 
.;;'L,.::, •• t::1 

329.3 

334 • ., 

335.1 
34406 
352.9 
360.2 
:!·66.7 

372.7 
378.1 
383.0 . 
397.7 
392.0 

396.0 
399.8 
4(13.3 
406.7 
409.9 

H-H •.• 

kJ/mol 

4.59 
7.54 

10.57 
1';:·.0.;:· 

15.06 

16.71 
19.80 
22.90 
26. (H) 

29.11 

32.22 
35.33 
38.44 

44.66 

47.77 
50.89 
54.00 
57.12 
60.23 

-(G-H •.. JIT 

J/Komol 

223.0 
242.5 
257.3 
"Lb'l • .s 
274.2 

279.0 

279.4 
288.0 
295.1:) 
302.4 
308.5 

314.1 
319.2 
32:20.9 

332.4 

:.36.3 
339.9 
343.3 
346.6 
349.6 
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Table 17. Thermodynamic functions of hydrogen difluoride (HF..,,-) Table 20. Thermbdy'namic functions of metaaluminate (AIO",-) 

100 
150 
200 .. 
250 
273.15 

298.15 

300 

400 
450 
500 

550 
600 
650 
701) 
750 

800 
850 
900 
950 

1000 

C~ 

.J/k'-mol 

29.10 
29.26 
:~O. 07 
31. 77 
32.80 

34.03 

34.13 

39.44 
41.94 
44.21 

46.22 
47.98 
49.52 
50.85 
52.01 

53.01 
53.89 
54.66 

~~:~~ 

C~/Cv 

1.400 
1.397 
1.382 
1.354 
1.340 

1.323 

1.322 

1. 267 
1. 247 
1.232 

1. 219 
1.210 
1.202 
1.195 
1.190 

1.186 
1.182 
1.179 
1.177 
1.175 

J/I(-mol 

178.3 
190.1 
198.6 
205.5 
208.4 

211.3 

211.5 

222.1 
226.8 
231.4 

235.7 
239.8 
243.7 
247.4 
251.0 

254.4 
257.6 
260.7 
263. -, 
266.5 

H-H .. 

kJ /mol 

2.91 
4.37 
5.85 
7.39 
8.14 

8_ 97 

9.03 
10.81 
12.71 
14.75 
16.90 

19.16 
21.52 
23.96 
26.47 
29.04 

31.67 
34.:-4 
37.05 
39.80 

-(G-H,,)IT 

149.2 
161. 0 
169.4 
176.0 
178.6 

181.2 

181.4 
186.1 
190.3 
194.1 
197.6 

200.9 
20~ .• 9 
206.8 
21)9.6 
212.2 

214.8 
217.2 
219.5 
221.8 

Table 18. Thermodynamic functionli of hydropero)(ide. (HOO-) 

J/I(' mol 

100 33.26 
150 33.38 
200 33.91 
250 34.9::!-
273.1!S 35.52 

298.15 36.21 

300 36.:46 
350 37.70 
400 3:Q.l1 

450 40.42 
500 41.60 

550 42.68 
600 43.65 
650 44.54 
700' 45.35 
750 46.1(1 

800 46.80 
850 47.45 
900 48.05 
950 48.62 

1000 49.15 

c .. 

J/K·mol 

100 29.30 
1:50 30.76 
200 33.28 

~O."7 

273.15 37.16 

298.15 38.37 

300 38.46 
350 40.64 
400 42.54 
450 44.20 
500 45.6p 

550 46.97 
600 48.14 
650 49.20 
700 50.17 
750 51.04 

800 51.85 
850 52.58 
900 53.25 
950 53.86 

1000 54.43 

C .. IC ... 

1.333 
1.332 
1.325 
1.312 
1.306 

1.298 

1.298 
1. 283 

1.259 
1.250. 

1.242 
1.235 
1.230 
1.224 
1.220 

1.216 
1.212 
1.209 
1.206 
1.204 

1.396 
1.370 
1.333 
1.~Ol 

1.288 

1.277 

1.276 
1.257 
1.243 
1.232 
1.223 

1.215 
1.209 
1.203 
1.199 
1.195 

1. I'll 
1.188 
1.185 
1.183 
1.180 

J/I('mal 

191.5 
205.0 
214.7 
222 .. 3 
2~5.5 

228.6 

228.8 
234.5 

244.3 
248.7 

252.7 
256.4 
260.0 
263.3 
266.4 

269.4 
272.3 
275.0 
277.6 
280.1 

J/K'mol 

180.3 
192.4 
201.5 
ZO?::" 

212.5 

215.8 

216.0 
222.1 
227.7 
232.8 
237.5 

241. 9 
246.1 
250.0 
253.7 
257.2 

260.5 
263.6 
266.7 
269.6 
272.3 

H-H" 

~(J Imol 

3.33 
4.99 
6.67 
8.39 
9.20 

·10.10 

10.17 
12 .. 02 
t:'~.q4 

15.93 
17.98 

20.09 
22.24 
24.45 
26.70 
28.98 

31.31 
33.66 
36.05 
38.47 
40.91 

kJ/ma] 

2.91 
4~ 41 
6.00 

8.58 

9.53 

9.60 
11.58 
13.66 
15.83 
18.07 

20.39 
22.77 
25.20 
27.69 
30.22 

32.79 
35.40 
38.05 
40.73 
43.43 
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J/K- mol 

158.3 ,. 
171. 7 
181.3 
188.8 
191.8 

194.7 

194.9 
200.2 
7f14.R 

208.9 
212.7 

216.2 
219.4 
222 .. 3 
225.1 
227.8 

230.3 
232.7 
235.0 
237.1 
239.2 

-(G-H .. JlT 

J/K'mol 

151.1 
163.0 
171.5 
l?Q.~ 

181.1 

183.8 

184.0 
189.1 
193.5 
197.6 
201.4 

204.9 
208.1 
211.2 
214.1 
216.9 

219.5 
222.0 
224.4 
226.7 
228.9 

100 
150 
200 
250 
27;3.15 

298.15 

300 

400 
450 
50c) 

550 
600 
650 
700 
750 

SOO 
850 
9(10 
950 

1000 

C ... I 

J/I(·mol 

30.90 
35.15 
39 .. 54 
43.37 
44.92 

46.44 

46.55 
49_14 
51. 24 
52.93 
54.~.(1 

55.41 
56.33 
57.08 
57.71 
59.24 

58.68 
59.06 
59.39 
:5'7.67 

C~/Cv 

1.368 
1. 310 
1.266 
1.237 
1.227 

1. 218 

1. 217 
1.204 
1.194 
1.186 
1.181 

1.177 
1.173 
1. 170 
1.168 
1.167 

1.165 
1. 164 
1.163 
1.162 

J/I<.- mol 

188.3 
201. 6 
212.3 
221.6 
225.5 

229.5 

229.8 
2:'57.2 
24::; .• 9 
250. I) 
255.7 

260.9 
265.7 
27(:. ~, 
274.5 
278.5 

282.3 
285.9 
289.3 
2q2.~ 

295.6 

H-H .. 

kJ Imol 

2.94 
4.59 
6.46 
8.53 
9.55 

10.70 

10.78 
1:" .. 18 
15.69 
18.29 
20.98 

2:3.72 
26.51 
:;:9.35 
32.22 

38.04 
40.99 
43.95 
46.92 

-(G-H, .• JIT 

J/lC:-mol 

158.9 
171.0 
180.1 
187.5 
190.5 

193.6 

193.9 
199.5 
2()4.7 
209_4 
213.7 

217.8 
221.6 
225. : 
228.5 
231.7 

2::!.4.8 
237. -1 
240.4 
243.1 

Tabla 21. ThermodynAmic-functions of nitronium (NO",·) 

100 
150 
200 
250 
273.15 

298.15 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

c,. 

JlK-mol 

29.33 
30.88 
33.42 
36.01 
37.11 

38.23 

38.31 
40.32 
42.09 
43.67 
45.11 

46.41 
47.60 
48.70 
49.70 
50.62 

51. 47 
52.24 
52.95 
53.59 
54.18 

C .. I C ... 

1.396 
1.368 
1.331 
1.300 
1.289 

1.278 

1.277 
1.260 
1.246 
1.235 
1.226 

1. 218 
1.212 
1.206 
1.201 
1. 197 

1.193 
1.189 
1.186 
1.184 
1.181 

JlK·mol 

178.5 
190.6 
199.8 
207.6 
21Q.8 

214.1 

214.3 
221).4 
225.9 
230.9 
235.6 

240.0 
244.1 
247.9 
251.6 
255.0 

258.3 
261.5 
264.5 
267.4 
270.1 

kJ Imol 

2.91 
4.41 
6.02 
7.75 
8.60 

9.54 

9.61 
11. 58 
13.64 
15.78 
18.00 

20.29 
22.64 
25.05 
27.51 
30.02 

32.57 
35.17 
37.80 
40.46 
43.15 

TablE! 22. Thermodynamic function" of nitritE! (NO,,-) 

J/I(-mol 

100 33.27 
150 :53.46 
200 34.18 

Z·E. 'lO 

273.15 36.24 

298.15 _37.14 

3.00 37.21 
350 39.12 
40(1 41.05 
450 42.87 
500 44.5::!-

550 46.01 
600 47.32 
650 48.46 
7(1) 49.46 
750 50.33 

80C) 51.08 
850 51.75 
900 52.3:3'. 
950 52.84 

1000 5~,. 29 

C~/CV 

1.3:3'·3 
1.3751 
1.321 

1.298 

1.288 

1.288 
1.270 
1.254 
1.241 
1.230 

1.221 
1. 213 
1.207 
1 .. 21)2 
1.198 

1.194 
1.191 
1. 189 
1.187 
1.185 

J/I(-mol 

198.9 
212.4 
222.2 

233.1 

236.3 

236.5 
242.4 
247.8 
252.7 
257.:'!. 

261.6 
265.7 
269.5 
27'3.1 
276.6 

279.9 
283.0 
285.9 
288.8 
291.5 

H-H" 

kJ/mol 

3.33 
4.99 
6.68 

9.25 

10.17 

10.24 
12.14 
14.15 
16.25 
18.4::;· 

20.70 
23.03 
25.43 
27.87 
30.37 

32.91 
35.48 
38.08 
40.71 
4::! .. 36 

-(G-H .. J/T 

J/t('mol 

149.4 
161.2 
169.8 
176.6 
179.3 

182.1 

182.3 
187.3 
191.R 

195.9 
199.6 

203.1 
206.3 
209.4 
212.3 
215.0 

217.6 
220.1 
222.5 
224.8 
227.0 

-(G-H,.)IT 

J/lv mal 

165.7 
179.2 
188.8 

199.2 

202.2 

202.4 
207.7 
212.4 
216.6 
221).4 

224.0 
227.3 
230.4 
2'33.3 
236.1 

238.7 
241.2 
243.6 
245.9 
248.2 
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Tabl .. 23., Thermodynamic: func:tions of c:hlorite (Cl02-) 

C .. C"ICv H-H .. -(G-H •.• ) 17 

J/K-nol 

100 ::;.4.15 
15(1 :56~ 43 
200 39.25 
250 .£'.2.13 
273.15 43.39 

29a.l~; 44.6'-> 

300 44.75 
35;) 46.96 
400 4E.78 
450 50.25 
5(10 51.4:3 

550 5:::.39 
600 5~,. 17 
650 ~.i3 .• 82 
700 ~)4. :.5 
75(1 ~:i4. 79 

80C) 55.17 
85(; 55.48 
900 55.76 
95G 55.99 

:)o~ 1 "1 

1. '296 
1.'269 
1.246 
1.237 

1.228 
1.215 
1.2(15 
1.198 
1.193 

1.18'1 
1.185 
1.18::' 
1.181 
1.17'1 

1.177 
1.1"16 
1.175 
1.174 

,l/l<::-mol 

215.2 
229.4 
~4(J. ,3. 
:'49.4 
25:'3'· .. 1 

257. (J 

257.3 
264. ~; 
:070.7 
276.6 
281.'1 

286.9 
~91.5 

295.13 
299.6 

:3,t)7.1 
:;,10.4 
:0.13.6 
::;·16.6 

kJ Imol 

::" ::;,~ 

5.1(1 
6.99 
9.0:5 

10, O~ 

11.12 

1 1 • :;~r) 
1',::·.50 
15.89 
18.5"1 
20.91 

23.51 
26.15 
28.82 
31.53 
34.26 

37.0e 
39. T1 
42.5~, 

4=,.35 

Table 23a. Thermodynamic: func:tions of bromite (BrO",-) 

100 
1:50 
200 
250 
273.1:5 

298.1:5 

300 
350 
400 

50() 

550 
600 
650 
7()0 
750 

800 
850 
900 
950 

10C)O 

J/K'mol 

3:5.07 
38.14 
41.50 
44.6(' 
4:5.86 

47.10 

47.18 
49.23 
50.82 
~~.I)I 

53.04 

53.81 
54.43 
54.93 
55.34 
55.68 

55.97 
56.20 
56.41 
56.:58 
:56.73 

J/K'mol 

100 34.68 
1:50 37.31 
200 40.26 
Z;:JO -t;;:S .. 10 

273.1:5 44.39 

298. 15 4:5.63 

300 4:5.72 
350 47.85 
400 49.57 
450 50.95 
500 52.05 

550 52.94 
600 53.65 
650 54.24 
700 !54.73 
750 55.13 

800 :55.47 
8:50 5:5.76 
900 :56.01 
9:50 56.22 

1000 :56.40 

C,./Cv 

1.311 
l.279 
1.251 
1.229 
1.221 

1. 214 

1.214 
1.203 
1.196 
1.1'>") 
1.186 

1. 18:!, 
1. 180 
1.178 
1.177 
1.176 

1.174 
1. 174 
1.173 
1.172 
1.172 

. C~/C" 

1.315 
1.287 
1.200 
1.;/l.;J"1 

1.230 

1.223 

1.222 
1.210 
1.202 
1. 195 
1.190 

1. 186 
1.183 
1.181 
1.179 
1.178 

1. 170 
1.17:5 
1. 174 
1. 174 
1.173 

J/K' mol 

225.1 
239.9 
2:51.3 
260.9 
264.9 

269.0 

269.3 
276.7 
283 .. 4 
:;tt:t'7'.O 

295.0 

300.1 
304.8 
309.2 
313.:3' 
317.1 

32r).7 
324.1 
327.3 
330.4 
333.3 

J/K'mol 

225.4 
240.0 
251.1 
"OQ.4 

264.3 

268.2 

268.5 
275.7 
282.2 
288.1 
293.5 

298.6 
303.2 
307.5 
:O:11.!'1 
315.3 

318.9 
322.3 
325.5 
328.5 
331.4 

H-H~ 

kJ Imol 

3.36 
5.19 
7.18 
9.34 

10.:3',8 

11.55 

11.63 
14.05 
16.55 

21.75 

24.42 
27.13 
29.86 
32.62 
30.41"') 

38.19 
40.99 
43.81 
46.63 
49.47 

H-Ho 

kJ/mol 

3.35 
5.15 
7.09 
"'T.le 

10.19 

11.31 

11. 40 
13.74 
16.18 
18.69 
21.27 

23.99 
26.56 
29.26 
::l:1.ge 
34.73 

37.49 
40.27 
43.07 
45.87 
48.69 

181.8 
19::,.4 
205.3 

216.5 

219.9 

~~.~:~) 
2~.5. E 
240.1 

244.1 
247.9 
2::;1.4 
254.7 
257.9 

260.8 
263.6 
266.3 
268.9 

J/I(' mol 

191. :5 
20~.3 
21:5.4 
223.6. 
226.9 

23(1.;!-

230.5 
236.6 
242.0 
";::"+/.Q 

251.5 

255.7 
259.6 
263.2 
266.7 
269.9 

273.0 
27:5.9 
278.6 
281.3 
283.8 

J/K'mol 

191.9 
205.6 
215.0 
~4":'. 7 

227.0 

230.3 

230.:5 
236.4 
241.8 
246.6 
251.0 

255.1 
258.9 
262.:5 
""'!'i_9 
269.0 

272.0 
274.9 
277.6 
280.2 
282.7 

Table 24. Thermodynamic: func:tions of diol<ovanadium(V) (VO,,+) 

C,. 

Jfl("mo] 

100 33.44 
151) 34.57 
200 36.66 
250 :59.20 
273.15 40.40 

298.15 41.66 

:3'.00 41.75 
350 44.09 
400 46.11 
450 47.82 
500 49.25 

550 50.43 
600 51.42 
650 52.:;24 
7 (H) 52.93 
750 53.52 

800 54.(11 
85(1 :54.44 
900 54.81 
950 55.12 

6S • .IH) 

C"ICv 

1.:0,31 
1.317 
1.293 
1.269 
1.259 

1.249 

1.249 
1.232 
1.220 
1.210 
1.203 

1.197 
1.193 
1. 189 
1. 186 
L 184 

1.182 
1. 180 
1.179 
1.178 

J/I(' mO'1 

219.5 
233.2 
24C' .• 4 
251. '7 
255.4 

259.0 

259.::!· 
265 .. Cf 
271.9 
277.4 
282.5 

287.::-
291. 7 
295.9 
299.8 
303.1'. 

306.9 
:510.2 
31:!·.3 
316.3 

3.3:3, 
5.(12 
6.80 
8.70 
9.62 

10.64 

1<:'.72 
12.1:17 
15.12 
17.47 
19.90 

22.::'9 
24.94 
27.5:3'· 
30.16 
32.8~, 

35.51 
J,8.23 
4C).96 
43.71 

-(G-H .. )IT 

186.2 
199.7 
209.4 
217.1 
220.2 

223.~, 

:23.5 
229.1 
234.1 
238.6 
242.7 

246.6 
250.2 
253.5 
256.7 
2:59.7 

262.5 
265.2 
267.8 
270 •. 3 

Tabla 25. Thermodynamic .funct.ions of dic)cDur.anium(VI) 
U0 2 2+ 

100 
150 
200 
250 
273.15 

298.1:5 

300 
350 
400 

:500 

550 
600 
650 
700 
7:50 

800 
850 
900 
950 

1000 

J/I('mol 

36.77 
40.94 
43.73 
46.21 
47.30 

48.42 

48.50 
50.:54 
:52.28 
::,~. 7~ 

54.94 

55.94 
56.77 
:57.46 
:58.03 
:S8.:52 

58.93 
:59.28 
:59.:58 
:59.84 
60.07 

C"/C" 

1. 292 
1.255 
1.23:5 
1. 219 
1. 213 

1.207 

1.207 
1.197 
1.189 
1. ito.:. 
1.178 

1.175 
1.172 
1.169 
1.167 
1.166 

1. 164 
1.163 
1.162 
1.161 
1.161 

J/K' mol 

211.:5 
227.3 
239.4 
249.5 
253.6 

2:57.8 

258.1 
265.7 
272.6 
:"::/t:S.~ 

284.6 

299.9 
294.8 
299.3 
303.6 
307.6 

311.4 
315.0 
318.4 
321.6 
324.7 

kJ fmol 

3.14 
5.(.")9 

7.21 
9.46 

10.55 

11.74 

11.83 
14.31 
16.88 
19'.:i.:!o 

22.25 

25.02 
27.84 
30.70 
33.59 
36.:50 

39.44 
42.39 
45.36 
48.35 
51.35 

-fG-Ho>lT 

J/I-::' mol 

180.1 
193.3 
203.4 
211.6 
215.0 

218.4 

218.7 
224.9 
230.4 
z~:;..q 

240.1 

244.4 
248.4 
2:52.1 
25:5.6 
2:59.0 

262.1 
265.1 
268.0 
270.7 
273.4 

Tabla 2:5a.- Tharmodynamic: func:tions 0'* diol<on .. ptunium (VI) 
NpO,,"'-

C", 

J/K'mol 

100 36.77 
150 40.9:5 
200 43.75 
~::rt..., 

27.3.15 47.34 

298.15 48.47 

300 48.55 
350 50.59 
400 52.33 
450 53.78 
:500 54.98 

550 55.98 
61)':> 56.80 
650 57.48 
7nn 58.0,6 
750 58.54 

800 :58.95 
85C 59.31) 
90(: 59.60 
950 59.86 

1000 60.08 

1.292 
1.2~5 

1.23:5 
1. 'J."i 

1.213 

1.207 

1.207 
1.197 
1.189 
1.183 
1.178 

1. 174 
1. 171 
1.169 
1.167 
1.166 

1.164 
1.163 
1.162 
1.161 
1.161 

J/K' mol 

226.6 
24:2.3 
2:54.5 
':::0"1-.0 

268.7 

27:;·.2 
280.8 
287.7 
294. I) 
299.7 

305.0 
309.9 
314.5 
31B.7 
322.8 

:~2b.6 

330.1 
333.5 
33b.8 
339.8 

k,]/mal 

3.14 
:5.09 
7.21 
'7 .... 7 

10.55 

11.75 

11.84 
14.32 
16.89 
19.54 
22.26 

25.04 
27.86 
30.72 
33.61 
36.52 

39.46 
42.41 
45.3'i 
48.37 
51.37 

J/K' mol 

195.2 
208.4 
21B.5 

230.1 

233.5 

233a 7 
239.9 
245.5 
250~5 

255. :~ 

259.5 
263a!:' 
26'1.:: 
27().7 
274. I 

277.2 
280.2 
283.1 
285.9 
288.5 
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Table 2:tb .... Thermodynamic: func:tionil of t:f1o)(oplutonium(VIl 
PU07 2

'" 

J/I(-mol 

lO(J 36.77 
41).99 
43.86 
46.41 

15 47.52 

Z98.15 48.67 

550 

751) 

950 
1000 

16 

14 

1.292 
1.254 
1.234 
1.219 
1.212 

1.206 

1.206 
1.1'10 
1.188 
1.182 
1.177 

1.174 
1. 171 
1 .. 1 ",I? 

1.167 
1.165 

1.164 
1.162 
1.161 
1.161 
1.160 

J/I(- mol 

230.2' 
246.0 

276.7 

326.7 

/!-/!" 

kJ/mol 

3.14 
5.10 
7.22 
9.48 

10.56 

11.77 

11.86 

16.9::;· 

39.57 
42.53 
45.51 
48.51 
51.53 

'-(G-H,,}/T 

J/I(- mel 

198.8 
212.1 
222 .. 1 
230.4 
233.8 

237.2 

277.9 

287.0 
289.7 
292.3 

Table 2:ic;" Thermodyn .. m1c: func:t1on. of diO)(OAmer1c:1uml\ll) 
AmO .. "'· 

100 
150 
200 
2!50 
273.15 

UK- mol 

30.98 
41.20 
44.15 
40.78 
47.91 

299.15 49.07 

300 49.15 
350 51.20 
400 52.91 
45~1 54.33 
500 55.48 

550 56.4:':· 
600 57.21 
650 57.85 
700 58.39 
750 58.84 

800 
850 
900 
950 

10(1) 

59.22 
59.54 
59.82 
60.06 
60.:27 

1.290 
1.253 
1.232 
1.216 
1.210 

1.204 

1.204 
1.194 
1.186 
1.181 
1. 176 . 

1.173 
1.170 
1.168 
1.166 
1.165 

1.11>3 
1.162 
1.161 
1.161 
1.160 

J/I(- mol 

231.4 
247.::;· 
259.6 
269.7 
273.9 

278.1 

278.4 
.286.2 
29'3.1 
299.5 
305.2 ' 

310.6 
315.5 
320.1 
324.4 
329.5 

kJ/mol 

3.15 
5.12 
'7.25 
9.53 

10.62 

11.83 

11.92 
14.43 
17.04 
19.72 
22.47 

25.27 
28.11 
30.98 
33.89 
36.82 

3'1.77 
42.74 
45.73 
48.72 
51.73 

J/I('mol 

t 199.9 

238.5 
I 

238.7 
244'.9 
250.5 
255.6 
260.3 

264.6 
268.7 
272.5 
276.0 
279.4 

Table 26.~ Thermodynamic: func:tion51 of diol<ouranium(V) (UO..,.+) 

J/K-mol 

lor> 37.24 
150 41.47 
200 44.50 
250 47.20 
273.15 48.35 

298.15 49.52 

300 
350 
400 
4~O 

500 

550 
600 
650 
700 
7!!." 

800 
850 
900 
950 

1000 

56.74 
57.4'1 
58.10 
59.62 

59.40 
59.71 
59.98 
60.20 
60.40 

C,.ICv 

1.287 
1.251 
1.:30 
1. 214 
1.:208 

1.202 

1. 
1. 
1. 

1. 

1.172 
1.169 
1.167 
1.165 

l.l6; 
1.162 
1.161 
1.160 
1.16(> 

J/F> mol 

227.0 
24:!· .. O 
255.4 
265.6 
269.8 

274.1 

274.4 

306.8 
311.7 

H-H .. 

kJ/mol 

~5. 16 
5.14 
7.29 
9.59 

11).69 

11.92 

12.01 

4IJ.l)2 
42.99 
45.,99 
48.99 
52.01 

J. Phys. Chern. Ref. Data; Vol. 16, No.1, 1987 

-(G-H .. )/1 

J/IC:' mol 

195 .. 4 
208.7 
218.9 
227.2 
23(1.7 

234.1 

234.4 

Table ThermodynamiC: func:tion .. of dio>(oneptunium(V) (NpO,,·) 

500 

800 
850 
9(10. 
95(' 

1(1)0 

J/K-mol 

38.58 
42.48 
45.41 
48.12 

15 49.27 

::j7.:::·:;:: 
~~j8. 03 
58.60 

59 .. 50 

59.86 
60.18 
60.46 
1,0.71 
6<:1.94 

1.275 
1.243 
1.224 
1.209 
1.20::;. 

1.1'r? 

1.1'17 
1.188 
J. .. U'!Ll 
, .176 
1. 173 

1. 1'1(1 
1. 
1-
1-

1. 

1.161 
1. 
l. 
1. 
1. 

J/I'." mol 

231 .. 7 
248.1 
260.8 

279. " 

:51::'. (l 
:,a8_') 

335 .. 0 

348.5 

I,J/mol 

:, .• 2'1 
5.27 
7.47 
'/.Bl 

1<).94 

12.18 

12.28 

25 .. '11 
26.79 
31. '11 

:"'.62 

41).60 
43.60 
46.62 
49.65 
52.69 

J/K- mol 

199.:. 
21~$ .. I) 
223.4 
2::'1. <; 
235.5 

239~ i) 

239 .. 3 

261.5 

265.9 
1 

Table 26b.- Thermodynamic: func:ticnli Qf dio)(oplutQnium (V) (PuO",~) 

In(-mol 

100 38.53 
42.47 
45.<;6 
48.20 

15 4'1.36 

298.15 5(1.52 

300 5(1.60 
35(1 52. be) 
400 54.22 
450 55.51 
500 56.55 

550 57.39 
600 58.06 
650 58.62 
70C 59.08 
750 59.46 

el)o 
SSt) 
901) 
950 

11)1)1) 

59.78 
bt).05 
6(1.28 
60.48 
61).66 

1.275 

1.1'77 

1.197 
1.188 
1. 191 
1.176 
1. 172 

1. 169 
1_167 
1.165 
1. 164 
1. 16:5 

1 .. 162 
1.161 
1. 161) 
1.1:59 
1.159 

JIf(- mol 

280.9 

281.3 
289.2 
296.3· 
31)2.8 
3(18.7 

:514.1 
319.2 
32,3.8 
~,28.2 

332.3 

kJ/mol 

12.19 

12.28 
14.86 
17.54 
20.28 
23.08 

25. 9~;' 
28.82 
31.74 
34.68 
:5'1.64 

-(G-H".)IT 

J/K- mol 

2(1).4 

240.1 

24r)~ 3 
246.7 
252.5 
257.7 
262.5 

267.0 
271.1 
275.0 
278.7 
282.1 

Table 26c:.- Th.,.modynemic:: func:tions of dioKoam.,.ic:ium(V) (AmO",· 

c .. 
JII(-mol 

lOt) 38.59 
150 42.56 
200 45.60 
250 48.37 
273.15 49.53 

8(1) 
8~O 

900 
950 

1000 

56.613 

59.16 

59.84 
60.11 

C,.IC" 

1.275 
1.24:-}· 
1.223 
1.208 
1.202 

1.196 

1.196 
1. IS7 
1.181 

1.172 

1. 169 
1.11,7 
1.165 
1. 164 

1.161 
1. 161 
1.16(1 
1.15'1 
1.159 

J/I(-mol 

223.0 
239.5 
252.1 
262.6 
266.9 

271. 3 

kJ/mol 

3.24 
5.28 
7.46 
9.83 

10.96 

12.22 

12.::.1 
14.90 
17.58 

23.14 

26.00 

40.71 
4:;.71 
46.72 
49.74 
52.77 

J/K-mol 

190.6 
204.3 
214.7 
223.3 
226.8 

230.4 

23 1).6 
237.1 
242~a 
,"ttl, J,. 

252 .. "1 

257.4 
261.5 
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Table 27. Thermodynamic functions of cyanate (NCO-) 

100 
15(J 

c'" 

J/I("mol 

29.26 
30.56 
32.94 
;!5.59 
36.77 

298. 15 37. 99 

301) 
350 
40<) 
450 
50() 

5:50 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

38.07 
40 .. ::~1 
42.29 
44.06 
4:5.64 

47J)7 
48.3:5 
49~ 50 
50.54 
51.49 

52.34 
53.11 
53.80 
54

1
,473. 

~5.QO 

1.397 
1.374 
1.338 
1.305 
1 .. 292 

1.281; 

1.279 
1.260 
1 .. 245 

1.215 
1.208 
1.21)2 
1.197 
1.193 

1.1'89 
1.186 
1.183 
1.180 
1.178 

J/t,'mol 

218.9 

244.9 
249.1 
253.0 
256.7 
260.2 

263.6 
266.8 
269.8 
272.7 
275.5 

kJ/mol 

2.91 
4.40 
5.98 
7.70 
8.54 

9.47 

9.54 
11.50 
lS .. !:57 
15.73 
17.97 

20.29 
22.67 
25.1:2 
27.62 
30.17 

32.77 
35.41 
38.08 
40.78 
43 .. 52 

-CG-H .. )IT 

J/K'mol 

154.5 
166.4 
174.9 
181.6 
184.4 

187. j 

187.3 
192.3 

208.0 
211.3 
214.:::: 
217.2 
220.0 

222.6 
225.1 
227.5 
229.8 
232.0 

Table 2a. Thermodynamic -functions of thiocyanate (NCS-) 

c,. 

J/K'mo] 

1(,,) 29.92 
150 33.06 
:200 36.98 
250 40.47 
273.15 41.84 

298.15 43.17 

300 4:! .• 2b 
350 45.45 
400 47.21 
450 48.67 
5')0 49.91 

55Q 
6QO 
651) 
700 
750 

800 
850 
900 
950 

10(>0 

50.99 
51.94 
52.80 
53.57 
54.26 

54.89 
55.46 
55.97 
56.44 
56.86 

C",/C" 

1.385 
1.336 
1 • .290 
1 .. 259 
1.248 

1;239 

1.236 t 

1.224 
1. 214 
1.206 
1.200 

1.195 
1. 191 
1.187 
1.184 
1.181 

1.179 
1. 176 
1'.174 
1.173 
1.171 

J/f('mol 

193.8 
206.4 
216.5 
225.1 
228.8 

232.5 

232 .. 8 
239.6 
245.8 
251.4 
256.6 

2b1.4 
265.9 
270.1 
274.1 
277.8 

281.3 
284.6 
287.8 
290.9 
293.8 

H-H" 

kJ/mol 

2.92 
4.49 

1.6 • 24 
8.18 
9.13 

10.19 

10.27 
12.49 
14.81 
17.21 
19.68 

22.20 
24.77 
27.39 
30.('5 
32.75 

35.48 
.38.23 
41.02 
43.83 
46.66 

/' 

-(G-H •.• )IT 

J/f':'mol 

11004.6 
176.5 
185.3 
10/2.4 
195.4 

198.3 

lQS .. 5 
203.9 
208.8 
213.2 
2.17.3 

237.0 
239.7 
242.3 
244.7 
247.1 

Table 29. Th.rmodynamic functions 0'* dichloro.rg.ntate(Il 
AgCI,,-

C~ 

J/K'mo! 

100 46.02 
130 53.48 
200 56.60 
250 58.40 
273.15 58.97 

296.13 59.46 

300 59.49 
350 60.20 
400 60.68 
450 61.01 
500 61.26 

550 61.45 
600 61. 59 
~50 61. 70 
700 61.79 
750 61.86 

BOO 61. 92 
850 61.97 
900 62.01 
950 62.05 
)00 62.08 

C~/C" 

1.209 
1.164 
1.172 
I, Lt, ... 

1.164 

1.163 

1.162 
1.160 
1.159 
1.158 
1.157 

1.156 
1.156 
1.156 
1.155 
1.155 

1.155 
1.155 
1.155 
1.155 
1.155 

J/K'mol 

231 .. 0 
251.6 
267.5 
?RO_:": 

285.5 

290.7 

291.1 
300.3 
308.4 
315.5 
322.0 

327.8 
333.2 
338.1 
342.7 
347.0 

350.9 
354.7 
358.2 
361.6 
364.8 

~:J Imol 

3.84 
6.39 
9.15 
'?_(I~ 

13.39 

14.87 

14.98 
17.97 
20.99 
24,04 
27.09 

30.16 
33.24 
36.32 
39.41 
42.50 

45.59 
48.69 
51.79 
54.89 
57.99 

J/K'mo! 

192.6 
209.0 
221.7 
~"t.?_~ 

236.5 

240.8 

241.1 
249.0 
255.9 
2b2.1 
267.8 

273.0 
277.8 
282.2 
286.4 
290.3 

294.0 
297.4 
300.7 
303.8 
306.8 

Table ~9. Th.rmodynamic functions; of dibromo.rgentat .. (Il 
AgBr,,-

C,.. 

J/f(' mol 

100 52.92 
57 .. 16 
59.17 
bO.23 

15 60.55 

298. 15 60.83 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

81JO 
85q, 
900 
950 

1000 

M).84 
61.23 
61. 49 
61.66 
61.79 

61.89 
61 .. 96 
62.02 
62.07 
62.10 

62.13 
62.16 
62.18 
62.:20 
62.21 

C~/C ... 

1.186 
1.170 
1.163 
1.1l.>0 
1.159 

1.158 

1.158 
1.157 
1.156 
1.156 
1.155 

1.155 
1.155 
1.155 
1.155 
1.155 

1.154 
1.154 
1.154 
1.154 
LtS4 

J/f<:- mol 

2:~2.0 

274.4 
291.1 
304.4 
31)9.8 

315.1 

340.3 
346.8 

352.7 
358.1 
363.1 
367.7 
372.0 

376.0 
379.7 
383.3 
386.7 
389.8 

kJ/mol 

4.22 
6.99 
9.90 

12.89 
14.29 

15.81 

15.9'2! 
18.97 
22.04 

:31.30 
::;,4.39 
37.49 
40.60 
43.70 

46.81 
49.91 
5::: .• 02 
56.13 
59.24 

-(G-H,,)IT 

J I~'.· mol 

262.1 

'262.4 
270.7 
278.0 
284.~ 
291).1; 

295.8 
300.8 
305.4 
309.7 
31::: .• 7 

::::.17.5 
321. r) 
324.4 
327.6 
330 .. 6 

Table 31.- Thermodynamic: functions of diiodoargentat .. CI) (AgI,.-) 

c,. 

J/f('mol 

100 55.20 
150 58.60 
200 60.10 
250 60.87 
273.15 61.10 

298. 15 61 • 29 

3(.H) 61 .. 31 
350 b1.58 
400 61.76 
450 61. 88 
5(1) 61. 97 

~:5(J 

600 
650 
700 
7::>1) 

BOO 
850 
900 
950 

1000 

62.04 
62.09 
62.1:;;, 
62.16 
6<::.lt:O 

62.20 
62.22 
62.24 
b2.25 
62.26 

C"le" 

1.177 
1.165 
1. 161 
1.158 
1.156 

1.157 

1.157 
1.156 
1.156 
1.155 
1.155 

1.155 
1.155 
1. 155 
1.154 

1. 154 
1.154 
1.154 
1.154 
1.154 

J/f(' mol 

265.9 
289.0 
306.1 
319.6 
325 .. 0 

330. 'I 

330.8 
340 .. :'!· 
348.5 
355.8 
362.3 

368.2 
373.6 
378.6 
383.2 
·~t:I{.o 

391.5 
395.3 
398.8 
402.2 
405.4 

~:J Imol 

14.72 

16.25 

16.36 
19.44 
22.52 
25 .. 61 
28.71 

31.81 
34.91' 
38 .. Q2 
41.12 
44.<::';' 

47.34 
50.45 
53.56 
56.68 
59.79 

-(G-H .. )/T 

.J/K·mol 

221.4 
240.3 
254 .. 7 
266.4 
271.2 

275.9 

276.2 
284.7 
292.2 
298.9 
3(14.9 

:;:,10.4 
315.4 

1 

Table 32. Thermodynamic functions; 0'* olConium (hydronium) (OH",-) 

C .. 

J/f('mo! 

100 33.26 
151) 33.28 
200 33.4B 

"273.15 34.39 

298.15 34.89 

300 34.93 
350 36.17 
400 37.64 
450 39.21 
500 40.82 

550 42.41 
600 43.97 
650 45.49 
700 46.97 
750 48.41 

BOO 49.81 
850 51.17 
9')0 52.49 
950 53.76 

1000 55.00 

C,..IC" 

1. 313 

1.312 
1.298 
1. 284 
1.269 
1.256 

1.244 
1.233 
1.224 
1.215 
1.207 

1.200 
1.194 
1.188 
1.183 
1. 178 

.1IK'mol 

156.1 
169.6 
179.2 
11=1 .... 7 

199.8 

192.8 

193.0 
198. :5 
203.4 
207.9 
21:::.2 

216.1 
219.9 
223.5 
226.9 
230.2 

233.3 
236.4 
239.4 
242.2 
245.0 

kJ/mol 

3 .. 33 
4.99 
6.66 
1=1,:":<1 

9.13 

10.00 

11)."6 
11.84 
13.69 
15.61 
17.61 

19.69 
21.85 
24.Q8 
26.40 
28.78 

31.24 
33.76 
36.35 
39.01 
41.73 

-(G-H,,)/T 

JII('mol 

122.9 
136.4 
145.9 
1"i'<:.<1 

156.3 

159.3 

169.2 
173.3 
176.9 

180.3 
183.5 
186.4 
189.2 
191.8 

194.3 
196.7 
199.0 
201.2 
203.3 
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Table 33. ThermoDynamic functions of chlorate ICIO",-) 

l(lI) 

C~ 

J/I('mol 

34 .. 82 
4()~ 20 
46.73 
:JZ.71 

273.15 55.18 

298.1'5 57. Eol 

30() 

550 
600 
650 
7(lI) 

750 

800 
850 
900 
950 

1000 

57.78 

72.04 
73.51 
74.72 
75.72 
76.57 

77.28 
77,89 
78.41 
78.85 
79_24 I 

1. 314 
1~ 261 
1.216 

1. 177 

1.169 

1.168 
1.155 
i. JG.J.,. 

1.139 
1.134 

1. 
l. 
1.122 

1.121 
1.120 
1. j 19 
1.118 
1. 117 

J/K'mol 

2M.:'!, 

290.2 
297.5 

3~,2.4 

~!:37. 1 
341.5 
345.8 
349.9 

H-H .. 

kJ/mol 

p.54 

12.64 
15.64 
lR.92 

22. lEo 
25.62 

44.10 

47,'14 
51.'82 
55.73 
59.66 
6:'!·, 61 

T .hl. 34. Th.",modynami c f unct i ana of b",omat. (a,.o", -) 

T, 

100 
150 
200 
230 
273.15 

299.1~ 

300 
3~0 

400 
4:50 
500 

550 
600 
.!>:50 
700 

600 
8:50 
900 
930 

1000 

C,. 

JlK-mol 

3Eo.bl 
43.19 
49.76 
55.62 
58.01 

60.3~ 

60.~2 

64_46 
67.63 
70.·13 
72.12 

73.71 
7~.OO 
76.06 
76.93 
11.06 

78.2" 
78.78 
7'1.22 
79.60 
79.92 

C,./C", 

1.294 
1.236 
1.201 
1.170 
1.167 

1.160 

1.159 
1.148 
1.140 
1.135 
1.130 

1.127 
1.125 
1.123 
1.121 
1.120 

1.119 
1.118 
1.117 
1.117 
1.116 

J/K'mol 

227.3 
243.4 
256.7 
268.5 
273.5 

278.7 

I 279.1 
268.7 
297.5 
305.6 
313.1 

320.1 
326.6 
332.6 
338.3 
343.6 

348.6 
353.4 
357.9 
362.2 
366.3 

kJ/mol 

1 3 • 39 
5 •. 38 
7.71' 

10.34 
11.66 

13.14 

13.25 
16.38 
19.69 
23.13 
26.69 

30.34 
34.')6 
37.63 
41.66 
45.52 

49.42 
53.35 
57.30 
61.27 
65.26 

Table 3:5. Thermodynami c functions of 10date (10",-)· 

If)O 
150 
200 

15 

C,. 

J/IC'mol 

38.19 
45.4(; 
51.89 
:57.46 
59.74 

298.15 61.95 

300 6Z.IC! 
350 65.82 
400 68.77 
450 71.10 
500 72.95 

550 74.44 
.,00 75.63 
650 7b.b! 
700 77.42 
750 78.09 

900 78.65 
850 79.12 
900 79.53 
950 79.88 

1000 80.18 

C~/Cv 

1.279 
1.224 
1.191 
1.169 
1.162 

1.155 

1.155 
1.145 
1.138 
1. 132 
1.129 

1.126 
1.124 
1.122 
1.120 
1.119 

1.118 
1. 117 
1.117 
1.116 
1.116 

J/K'mol 

234.7 
251,,5 
2.,5.5 
277.7 
282.9 

286.2 

28S.6 
296.4 
307.4 
315.7 
32.3.3 

330.3 
33".8 
342.9 
348.6 
354.0 

359.0 
363.8 
366.4 
372.7 
376.8 

kJ/mol 

3.43 

7.96 
10 • .,9 

13.57 

13.69 
16.69 
:20.26 
23.76 
27.36 

31.rJ4 
34.80 
38.60 
42.46 
40.34 

50.26 
54.21 
5S.17 
62.16 
66.16 
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-(G-H .. )IT 

,1/1(- mol 

162.5 
196.3 
206.6 

218.6 

222.3 

2:22.5 

246.:'!, 

260.4 
264_6 
268.6 

272.4 
276.1 
279.6 
28~5. (J 

286.2 

J/K'mol 

227. 
230.8 

234.6 

234.9 
241. 9 
248.3 
254.2 
259.8 

264.9 
269.8 
274.4 
278.8 
262.9 

28".9 
290.6 
294.3 
297.7 
301.1 

J/t(· mol 

200.4 
214.7 
225.7 
234.9 

242.7 

243.0 
:250.2 
256.8 
2.,2.9 
268.6 

273.8 
278.8 
283.5 
286.0 
292.2 

296.2 
300.1 
303.7 
307.2 
310.6 

Table 36. Th.rmodynamic function. of sulfite (60",'"-) 

100 
150 
200 

C,. 

J/K'mol 

33_87 
36.91 
41.90 

:2BO IJ? 1'17 

273.15 49.99 

298.15 52.58 

300 
350 
400 
450 
500 

550 
1>00 
650 
700 
750 

BOO 
650 
900 
950 

tOOO 

100 
150 
200 
250 
273.15 

298.15 

300 
330 
400 
450 
500 

550 
600 
t!>50 
700 
730 

800 
850 
900 
950 

tOOO 

100 
1:50 
200 
250 
?7:<'.1"'1 

52.76 
57.41 
61.31 
64.54 
67.19 

69.37 
71. .16 
72.65 
73.89 
74.94 

75.82 
76.57 
77.22 
77.78 
78.26 

C,. 

J/K' mol 

36.28 
42.91 
49.69 
5.,,'06 
59.54 

60.9~ 

61.t2 
65.13 
68.27 
70.73 
72.67 

74.22 
75.46 
76.47 
77.30 
77.99 

78.57 
79.05 
79.47 
79.82 
80.13 

C .. 

J/K-mol 

37.99 
45.54 
:52.62 
58.60 

298.1:5 63.23 

300 63.36 
350 67.10 
400 .,9.97 
450 72.20 
:500 73.94 

:5:50 7:5.32 
600 76.42 
6:50 77.32 
700 78:05 
7:50 78.63 

800 79.10 
850 79.:59 
900 79.>i:5 
950 80.26 

1000 60.~3 

C,.IC" 

1.325 
1.291 
1.248 
1.21:2 

1.200 

1.188 

1.187 
1.169 
1.157 
1.148 
1. 141 

1.13b 
1.132 
1. 129 
1.127 
1.125 

1.123 
1. 122 
1.121 
1. 120 
1.119 

1.297 
1.240 
1.200 
1.174 
1. tl>6 

1.158 

1.t57 
1.146 
1. 139 
1.133 
1.129 

1.126 
1.124 
1.122 
1.121 
1.119 

1.118 
1.118 
1.117 
1.116 
1.116 

C,.IC., 

1.260 
1.223 
1.168 
1.165 

1.151 

1.1:51 
1.141 
1.135 
1.130 
1.127 

1.124 
1.122 
1.120 
1.119 
1.11S 

1.117 
1. 117 
1. 116 
1.116 
1.11:5 

J/K'mol 

220.1 
234.3 
245.5 

259.8 

264.:3, 

264.6 
273.1 
281.0 
288.5 
295.4 

:,!.OI.9 
308.0 
313.8 
319.2 
324.3 

329.2 
333.8 
338.2 
342.4 
0·46.4 

J/K'mol 

232.7 
248.0 
261.9 
273.7 
278.8 

294.0 

284.4 
294.1 
303.0 
311.2 
318.9 

32~.8 
332.3 
336.4 
344.1 
~49.4 

3:54.5 
359.3 
31>3.8 
31>8.1 
372.2 

J/K'mol 

240.4 
257.3 
271.4 
283.8 

294.5 

294.<) 
303.0 
314.1 
322.3 
330.2 

337.3 
343.9 
330.1 
3:53.8 
3/,1.2 

360.3 
371.1 
37:5.7 
390.0 
384.1 

kJ/mol 

3.33 
5.09 
7.1)6 
9. "'1:;1 

10.42 

11.70 

27.39 
3C1.91;1 
34.50 
38.16 
41.89 

45.66 
49.47 
53.:3'·1 
5"1 .. 19 
61.')9 

H-H~ 

kJ/mol 

3.38 
5.35 
7.66 

10.33 
11.01> 

13.15 

13.21> 
16.42 
19.76 
23.24 
2.,.83 

30.~0 
34.24 
38.04 
41.89 
4:;). II 

49.66 
53.62 
:57.59 
61.:57 
65.:57 

kJ/mol 

3.42 
5.::51 
7.97 

10.75 

13.09 

13.81 
17.07 
20.50 
24.06 
27.72 

31.45 
35.24 
39.09 
42.97 
46.69 

50.83 
54.80 
58.79 
62.80 
66.82 

J/I(' mol 

186.7 
200.3 

225.1 

225.3 

247.5 

264.7 
268.5 

272.1 
275.6 
279.0 
282.2 
285.3 

-(G-H"JlT 

J/K- mol 

196.9 
212.9 
223.5 
232.4 
236.1 

239.9 

240.2 
247.2 
253.6 
25~.1> 
265.1 

270.3 
27:5.2 
279.8 
284.2 
;.:t;t;.'1 

292.4 
291>.2 
299.8 
303.3 
306." 

J/K'mol 

206.2 
220.5 
231.5 
240.6 

246.6 

248.9 
256.2 
262.9 
2b9.0 
274.8 

280.1 
285.2 
269.9 
294.4 
299.7 

302.6 
306.7 
310.4 
313.9 
317.3 
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100 
150 
200 
250 
273.15 

298.15 

300 
350 
~oo 

450 
500 

:;50 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

100 
150 
ZOO 
250 
273.15 

298.15 

30l) 
350 
400 
450 
500 

550 
600 
b51) 
7(1) 
750 

800 
850 
900 
950 

1000 

c~ 

J/K'mo! 

33.32 
34.28 
36.90 
40.67 
42.61 

44.73 

44.89 
49.1)6 
5:2..1;1'-

56.46 
59.54 

62.23 
64.55 
66.56 
68.30 
69.80 

71.11 
72.24 
73.23 
'74.10 
74.87 

c~ 

J/K'mol 

33.33 
34.30 
36.84 
4('.46 
42.32 

44.36 

44.51 
48.55 
52.34 
55.78 
5~.85 

61.~3 

63.88 
65.91 
67.68 
69.22 

70.56 
71.73 
72.75 
73.65 
74.45 

C~/Cv 

1.332 
1.320 
1. 291 
1.257 
1.24:<: 

1.228 

1.227 
1.204 
1_104s 

1.173 
1.162 

1.154 
1.148 
1.143 
1.139 
1.135 

1'.132 
1.130 
1.128 
1.126 
1.125 

C~/Cv 

1.332 
1.320 
1.291 
1.259 
1.245 

1. 231 

1.230 
1. 207 , 
1.189 
1.175 
1.165 

1.156 
1.150 
1.144 
1.140 
1. 137 

1.134 
1.131 
1.129 
1.127 
1.126 

JlK'mol 

~05.2 

218.9 
229.1 
237.7 
241. 4 

245.2 

245.5 
252.7 

266.0 
272.1 

277.9 
283.4 
288.6 
293.6 
298.4 

303.0 
307.3 
311.5 
315.4 
319.3 

J/IVrno! 

206.2 
219.9 
230.0 
238.6 
242.3 

246.1 

246.4 
253.5 
260.3 
266.6 
272.7 

278.4 
283.9 
289.1 
294.0 
298.7 

303.3 
307.6 
311.7 
315.7 
319.5 

kJ/mo! 

3.33 
5.01 
6.78 
8.72 
9.68 

!C>.77 

10.86 
13.21 
111:5._71-.. 

18.50 
2~.40 

24.44 
27.61 
30.89 
34.27 
37.72 

41. 24 
44.8~, 

48.47 
52.15 
55.87 

H-H •• 

kJ/mo! 

3.33 
5.01 
6.78 
8.71 
9.67 

lO.75 

10.84 
13.16 
15.69 
18.39 
21.26 

24.27 
27.41 
30.65 
33.99 
37.42 

40.91 
44.47 
48.08 
51.74 
55.45 

J/K·mo! 

172,(J 
185.5 
195.2 
202.8 
205.9 

209.1 

209.3 
215.0 

224.9 
229.3 

233.4 
237.4 
241.1 
244.7 
248.1 

251.4 
254.6 
257.6 
26C).6 
263.4 

J/K' mol 

173.0 
186.5 
196.1 
203.8 
206.9 

210.0 

210.3 
215.9 
221.1 
225.8 
230.2 

234.3 
238.2 
241.9 
24~~ 5 
248.9 

252.1 
255.3 
258.3 
261 .. 2 
264.0 

Table 41. Thermodynamic functions of Metavanadate (VQ",-) 

100 
150 
200 
250 

298.1:5 

300 
3:50 
400 
450 
500 

550 
600 
650 
700 
750 

800 
8:50 
900 
950 

1000 

c~ 

J/K'mo] 

35.97 
41.36 
47.04 
52.41 

:;7.03 

57.19 
61.28 
64.66 
67.44 
69.70 

71.55 
73.08 
74.33 
75.38 
7b_2!-. 

77.01 
77.64 
78.19 
78.65 
79.06 

C~/Cv 

1.301 
1.2:;2 
1. 215 
1.189 

1. 171 

1.170 
1.157 
1.148 
1.141 
1.135 

1.131 
1.128 
1.126 
1.124 

1.121 
1.120 
1. 119 
1. 118 
1.118 

s 

J/K'f!io! 

217.9 
233.5 
246.2 
257.3 

266.9 

267.3 
276.4 
284.8 
292.6 
299.8 

306.5 
312.8 
318.7 
324.3 

334.5 
339.1 
343.6 
347.8 
351.9 

kJ/mol 

3.38 
5.31 
7.52 

10.00 
11.24 

12.64 

12.75 
15.71 
18.86 
22.17 
25.60 

29.13 
32.75 
36.43 
40.18 

47.80 
:51.67 
55.56 
59.49 
63.43 

J IK' rna! 

184.2 
198.1 
208.6 
217.2 
220.8 

224.5 

224.8 
231.5 
237.6 
243.3 
248.6 

253.6 
258.3 
262.7 
266.9 

274.7 
278.4 
281.9 
285.2 
288.5 

T~ble ,42. Thermodynamic: func:tions of formate (HCQ,,-) 
, I 

100 
150 
200 
250 
273.15 

298.15 

300 
350 
A(lO 

450 
500 

350 
600 
650 
700 
750 

800 
850 
9,00 
950 

1000 

C~ 

J/K'mol 

33.27 
33.59 
34.63 
36.46 
~7.52 

38.78 

38.88 
41.66 
~~·.57 

47.45 
50.19 

52.75 
55.11 
57.27 
59.23 
61.02 

62.64 
64.12 
65.46 
66.68 
67.79 

C~/Cv 

1.333 
1.329 
1.316 
1.295 
1.295 

, 1. 273 

1.272 
1.249 
1.229 
1.212 
1.199 

1.187 
1.178 
1.170 
1.163 
1. 158 

1.153 
1.149 
1.145 
1.142 
1.140 

J/K' mol 

200.4 
213.9 
223.7 
231.6 
234.9 

238.2 

238. t; 
244.6 
250.4 
255.8 
261. 0 

265.9 
270.5 
27:;.0 
279.4 
283.5 

287.5 
291.3 
295.1 
298.6 
302.1 

H-H~ 

kJ/mol 

3.33 
5.00 
6.70 
6.47 
9.33 

10.28 

10.35 
12.37 
14.52 
16.82 
19.26 

21.84 
24.54 
27.35 
30.26 
33.27 

36.36 
39.53 
42.77 
46.07 
49.43 

J IK' mol 

167.1 
180.6 
190.2 
197.7 
200.7 

203.7 

203.9 
209.3 
214.1 
218.4 
222.4 

226.2 
229.7 
233.0 
236.1 
239.2 

242.1 
244.8 
247.5 
250.1 
252.6 

T~ble 43. Thllrmodynilm1c functions of trilns-hyponitritR 
N 2 0:zz-

c~ 

JII(-mol 

100 34.85 
150 38.77 
200 43.25 
250 47.67 
273.15 49.64 

299.15 51.6<1 

300 51. 84 
350 55.66 
400 59.07 
450 62.05 
500 64.62 

550 66.83 
600 68.72 
65<) 70.33 
700 71. 71 
750 72.90 

900 73.93 
850 74.81 
900 75.59 
950 76.26 

1000 76.85 

C~/Cv 

1. 313 
1.273 
1.238 
1.211 
1.201 

1.192 

1. 191 
1. 176 
1.164 
1.155 
1. 148 

1.142 
1.138 
1.1.34 
1.131 
1.129 

1. 127 
1.125 
1.124 
1.122 
1.121 

J/I(-mol 

211.4 
226,3 
238.0 
248.2 
252.5 

256.9 

257.2 
265.5 
273.2 
280.3 
287.0 

293.2 
299.1 
304.7 
310 .. 1) 

315.0 

319.7 
324.2 
328.5 
3:52 .. 6 
336.5 

H-H,., 

kJ/mol 

3.35 
5.19 
7.24 
9.51 

10.64 

11. 91 

12.00 
14.69 
17.56 
20.59 
23.76 

27.0: 
30.44 
33.91 
37.47 
41. 08 

44.75 
.liB. 47 
52.23, 
56.0:!, 
59.86 

J/K"mol 

177.9 
191.7 
201.8 
210.1 
213.5 

217.(J 

217.2 
223.5 
229.3 
234.5 
239.5 

244.1 
248.4 
252.5 
256.4 
260.2 

263.9 
267.2 
270.5 
273.6 
276.7 

Table 43i1. Th.rmodyn~mic: functions of c:is-hyponitrite 
N 2 0:;r2-

100 
150 
20<) 
250 
273.15 

298.15 

300 
350 
400 
450 
500 

550 
600 
650 
700 

800 
850 
900 
95(J 

100., 

C~ 

J/I(' mol 

36.44 
41.79 
46.93 
~1.56 
53.54 

55.55 

55.70 
59.33 
62.47 
65.16 
67.44 

69.37 
71 • .,1 
72.40 
73.58 

75.46 
76.21 
76.86 
77.43 
77.92 

C~/Cv 

1.296 
1.248 
1. 215 
1. 192 
1.184 

1. 176 

1.175 
1.163 
1.154 
1. 146 
1.141 

1. 136 
1.133 
1.130 
1.127 

1.124 
1.122 
1.121 
1. 12., 
1.119 

J/K'mol 

219.5 
235.3 
248.0 
259.0 
263.6 

268.4 

2bS.7 
277.6 
285.7 
293.3 
300.2 

306.8 
312.9 
318.6 
324.0 

334.0 
338.6 
343.0 
347.1 
351.1 

H-H" 

kJ/mol 

3.39 
5.34 
7.56 

10.03 
11.24 

12.61 

12.71. 
15.59 
18.64 
21.93 
25.15 

28.57 
32.08 
35.66 
39.31 

46.77 
50.56 
54.39 
58.25 
62.13 

J/K'mol 

185.6 
199.6 
210.2 
218.9 
222.5 

226.1 

226.4 
233.1 
239.2 
244.8 
250.0 

254.8 
259.4 
263.8 
267.9 

275.5 
279.1 
282.5 
285.8 
289.0 
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tabl. 44. Th.rlllodynalll1c function. of p.rchlorat. IC10 .. -) 

C~ 

J/K'mol 

100 34.50 
150 39.70 
200 47.19 
,,;:.Q 0::1.0Q 

273.15 58.46 

298.15 62.02 

300 62.28 
350 68.71 
4000 74.2-:r: 

450 78.89 
500 82.80 

550 86.06 
600 88.79 
6:50 91.08 
700 93.02 
750 94.66 

800 96.06 
850 97.27 
900 98.30 
95r) 99.21 

1000 99.99 

C,./C" 

1.318 
1.26:5 
1.214 
J. J,7" 

1. 166 

1.155 

1.154 
1.139 
,_ 1~b 

1.118 
1.112 

1.107 
1.103 
1.100 
1.098 
1.096 

1.095 
1.093 
1.092 
LO'H 
1.091 

J/f<'mol 

214.1 
228.9 
241.3 
Z\JZ.7 
257.7 

263.0 

263.4 
273.5 
?!;l~ n 
292.0 
300.6 

30B.b 
316.2 
323.4 
330.2 
336 • .1 

342.9 
348.7 
354.3 
35Q.7 
364.9 

H-H~ 

kJ/mol 

3.34 
5.1B 

, 7.35 
7.71 

11.22 

12.73 

12.84 
16.12 
'Q.7n 
23.53 
27.57 

31.80 
36.17 
40.67 
45.27 
49.97 

54.74 
59.57 
64.46 
69.40 
74.38 

J/K' mol 

180.6 
194.4 
204.6 

216.7 

220.3 

220.6 
227.4 
2:>;3.8 
239.8 
'245.4 

2:50.8 
25:5.9 
260.9 
26:5.6 
270.1 

274.:5 
278.7 
282.7 
286.6 
290.4 

Tabl. 45. Th.rmodynam1c function. of p.rbromat. (SrO .. -) 

J/f('mol 

100 38.93 
150 49.34 
200 59.17 
2:50 67.:59 

7\.Q1 

298.1:5 74.36 

300 74.60 
350 80.29 
400 84.86 
4:50 88.52 
:500 91.45 

:550 93.82 
600 95.74 
650 97.32 
700 98.63 
750 99.72 

800 100.64 
85r; 101.42 
900 102.09 
950 102.b6 

1000 103.16 

C,.IC" 

1.272 
1.203. 
1.163 
1.140 

1.126 

1.12:5 
1.116 
1.109 
1.104 
1.100 

1.097 
1.095 
1.093 
1.092 
1.0Ql 

1.090 
1.089 
1.089 
1.0a8 
1.088 

J/K'mol 

222.2 
239.9 
2:1:5.:5 
269.6 

282.1 

282.6 
294.5 
30:5.5 
31:5.7 
32:5.:2 

334.1 
342.3 
350.0 
357.3 
:Sb4.1 

370.6 
376.7 
382.6 
38a.1 
393.4 

H-HD 

kJ/mol 

3.43 
5.64 
8.36 

11.:13 

1:5.09 
18.97 
23.10 
27.44 
31.94 

31:>.58 
41.32 
46.14 
51.04 
56.00 

~1.01 
1:>6.06 
71. IS 
76.27 
81.42 

Tabl. 46. Th.r.Ddvna.tc: func:ttDns Df periDdat.. <10 .. -) 

100 
\~ 
200 
2:10 
273.1!5 

2'i'8.1:5 

:soo 
3150 
400 
4150 

!5lS0 
600 
6150 
700 
7150 

soo 
8:50 
900 
9:50 

1000 

44.81 
!56.!56 
6!5.4!5 
72.72 
75.~6 

78.:56 

1B.7. 
83.70 
81.6C/ 
90.B8 

9:5.lS3 
"17.22 
9&.61 
"1"1.76 

100.72 

101.:53 
102.22 
102. eo 
103.31 
103.74 

C~/C" 

1.228 
1.172 
1.146 
1.129 
1.123 

1.118 

1.118 
1.UO 
1.10'5 
1.101 
I.no!'! 

1.09l5 
1.094 
1.092 
1.0"11 
1.090 

1.089 
1.089 
1.0e8 
I.OSB 
1.081 

s 

230.2 
2:50.7 
268.3 
283.7 
290.2 

2"17.0 

297.:5 
310.0 
321.15 
332.0 

350.7 
3lS"I.l 
366.9 
374.3 
lSI.2 

387.7 
393.9 
399.8 
4015.3 
4\0.6 

kJ/lIIOl 

3.60 
6.115 
9.21 

12.67 
14.39 

16.31 

16.46 
20.53 
24.81 
29.28 
33.JiO 

3B.62 
43.44 
48.34 
53.30 
lS8.31 

63.37 
68.46 
73.se 
78.74 
83."11 
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J/K' mol 

187.8 
202.3 
213.7 
223.5 
:2:27 •• 

231.9 

232.3 
240.3 
247.8 
254.8 
2bl.4 

267.1. 
273.5 
279.1 
284.4 
28Q.5 

294.3 
299.0 
303.5 
307.8 
312.0 

194.2 
209.7 
222.2 
233.0 
237.6 

242.3 

242.6 
2:51.4 
25"1.4 
2.6." 
?73.0 

2S0.S 
286.1 
292.6 
~8.1 
303.4 

308.:5 
313.4 
318.0 
322.4 
326.1 

Tabl. 47. Th.rmodynamic functions of p.r",anoanat. (I'InO .. -) 

C,. 

J/f,:t mo l 

100 37.92 
150 47.b9 
200 57.28 
Z:lO "C;,~J 

273.15 69.03 

298.15 72.41 

30i) 72.b5 
350 78.45 
4nn 1'1:<:_ 17 
450 91:>.98 
500 90.07 

550 92.59 
600 94.b4 
650 96.34 
700 97.75 
750 98.93 

800 99.92 
8:S0 100.77 
900 101.50 
950 102.12 

1000 102.66 

i;,. 

J/K'mol 

100 41.30 
150 52.51 
200 61.55 
250 68.96 

298.15 74.99 

300 75.20 
350 80.41 
400 84.71 
450 88.:21 
500 91.07 

550 93.41 
600 95.33 
650 96.93 
700 98.25 
750 99.37 

800 100.31 
850 101.11 
900 101.90 
950 102.39 

1000 102.91 

c.,../C., 

1.281 
1.:211 
1.170 
1.1415 

1.137 

1. 130 

1.129 
1. 119 
1.111 
1.106 
1.102 

1.099 
1.096 
1.094 
1.093 
1.092 

1.091 
1.090 
1.089 
1.089 
1.088 

1.252 
1.188 
1.156 
1.137 

1.125 

1. 124 
1.115 
1.109 
1.104 
1.100 

1.098 
1.096 
1.094 
1.092 
1.091 

1.090 
1.090 
1.089 
1.088 
1.088 

J/fv mol 

219.7 
236.9 
251.9 
24..ei. .. 4 

271.1:> 

277.8 

278.2 
289.9 
300.7 
310.7 
320.0 

328.8 
336.9 
344.5 
351.7 
356.:> 

364.9 
371.0 
376.8 
382.3 
387.6 

J/t('mol 

226.0 
244.9 
261.3 
275.8 

288.5 

289.0 
301.0 
312.0 
322.2 
331.0 

340.4 
348.6 
356.3 
363.6 
370.4 

376.8 
382.9 
388.7 
394.2 
399.5 

H-H~ 

kJ/mol 

3.41 
5.54 
B.17 

%.1 • .25 

12.81 

14.58 

14.71 
18.49 
22.54 
26.80 
31.23 

35.79 
40.48 
45.25 
50.11 

59.9Q 
&5.01 
70.07 
75.16 
80.28 

H-H •• 

kJ/mol 

3.49 
5.84 
8.70 

11.97 

15.44 

15.58 
·19.48 
23.61 
27.93 
32.42 

:'S7.C>:!· 
41.75 
46.56 
51.44 
56.38 

61.37 
66.41 
71.48 
76.59 
81.72 

J/K' mol 

185.0 
199.9 
211. 1 

224,7 

228.9 

229.2 
2,37.1 
244.3 
251.2 
257.6 

2b3.7 
269.4 
274.9 
280.2 

289.9 
294.5 
299.0 
303.2 
307.3 

J/K'mo! 

191.0 
205.9 
:217.7 
227.9 

236.7 

237.0 
245.:5 
253.0 
2(,0.1 
266.8 

27;;.1 
279.0 
284.7 
290.1 
295.2 

300.1 
304.8 
309.3 
313.6 
317.8 

Tabl. 49. Th.rlllodynAlllic function. of p.rrh.nat. (R.O .. -) 

100 
150 
200 
250 
273.15 

298.15 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

600 
e50 
900 
950 

1000 

. C,. 

JlK'mol 

41.39 
52.61 
61.51 
1.8.77 
71.74 

74.69 

74.90 
80.06 
84.33 
87.84 
90.72 

93.08 
95.03 
96.b5 
98.00 
99.13 

11)0.10 
100.92 
101. 62 
102.23 
102.76 

C,./C., 

1.251 
1.188 
1.156 
1.138 
1.131 

1.125 

1. 125 
1.116 
1.109 
1.105 

1.098 
1.096 
1.094 
1.093 
1.092 

1.091 
1.090 
1.089 
1.089 
1.088 

J/K'mol 

231.6 
2:50.5 
266.9 
281.:5 
287.7 

294.1 

294.6 
306.5 
317.5 
327.10 

345.8 
354.0 
361.7 
368.9 
::!o75.7 

382.1 
388.2 
394.0 
399.5 
404.8 

H-H~ 

kJ/mol 

3.49 
5.8:5 
8.71 

11.98 
13.60 

1:5.43 

15.57 
19.45 
23.56 
27.87 

36.93 
41.64 
46.43 
51.30 
50.23 

61.21 
66.24 
71.30 
76.40 
81.52 

J/K'lIIol 

196.6 
211.5 
223.4 
233.6 
237.9 

242.3 

242.7 
250.9 
258.6 
265.7 

278.6 
284.6 
290.2 
295.1:> 
300.7 

305.6 
310.3 
314.8 
319.1 
323.2 
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"Table ~O. Therlllodynalllic functions of sulfate (SO~2-) 

J/K·mol 

100 34.63 
150 40.09 
200 47.67 
250 55.46 
273.15 58.89 

298.15 62.42 

300 62.68 
:>:SCJ bQ.05 
400 74.52 
450 79.14 
500 83.01 

550 86.24 
600 88.95 
650 91.23 
700 93.15 
750 94.78 

800 96.17 
850 97.36 
900 98.39 
950 99.28 

100 
U50 
200 
2SO 
273.1::1 

2911.1:5 

300 
3:50 
400 
4:50 
:soq 

:5:50 
600 
6:50 
700 
7:50 

BOO 
8:50 
900 
~ 

1000 

,38.38 
48.3:5 
::18.11 
66.61 
70.08 

73.49 

73.73 
79.:54 
_.21 
87.96 
90',97 

93.40 
ge.37 
97.00 
98.34 
99.47 

100.41 
101.21 
101.90 
102.49 
103.00 

C~/C" 

1.316 
1.262 
1.211 
1.176 
1.164 

1. 154 

1.153 
1.137 
1.126 
1. 117 
1.111 

1.107 
1.103 
1.100 
1.098 
1.096 

1.095 
1.093 
1.092 
1.091 

1.277 
,1.208 
1.167 
1.143 
1.13:5 

1.128 

1.127 
1.117 
1.110 
1.104 
1.101 

1.098 
1.0'i'6 
1.094 
1.092 
1.091 

1.090 
1.089 
1.089 
1.088 
1.088 

JIf(·mol 

21'4.2 
229.2 
241. 7 
253.2 
258.3 

,263.6 

264.0 
274.1 
283.7 
292.8 
301.3 

309.4 
317.0 
324.2 
331.1 
337.5 

343.7 
349.6 
355.2 
360.5 

222.3 
239.7 
2:5:5.0 
268.9 
274.9 

281.2 

281.7 
293.:5 
;:so ..... 
314.6 
324.0 

332.8 
341.0 
348.7 
315:5.9 
362.7 

369.2 
37:5.3 
381.1 
38b.6 
391.9 

kJ/mol 

3.:!.5 
5.20 
7.39 
9.97 

11.29 

12.81 

12.93 
16.22 
19.,82 
23.66 
27.72 

31.q5 
36.33 
40.84 
45.45 
50.15 

54.92 
59.76 
64.66 
69.6C, 

kJ/lIIDl 

3.42 
:5.:58 
8.2:5 

11.37 
12.96 

14.715 

14.89 
18.73 
22.112 
27.13 
31.61 

36.22 
40.94 
4:5.7:5 
:50.63 
S::I.:58 

60.:58 
6:5.62 
70.70 
7:'.81 
80.94 

J/f(· mol 

180.8 
194.5 
204.8 
213.4 
216.9 

220.6 

220.9 
227 .. 8 
234.2 
240.2 
245.9 

251.3 
256.5 
261.4 
266.1 
270.7 

275.1 
279.3 
283.3 
287.3 

188.1 
202.:5 
213.7 
223.4 
227.:i 

231.7 

232.0 
240.0 
2 .. 7." 
2::14.3 
260.8 

266.9 
272.8 
278.3 
283.6 
288.6 

293.:5 
298.1 
302 • .& 
306.8 
311.0 

Tabl. :52. Th.rlllodynalllic function. of tellurate (T.O .. 2 -) 

J/K'mol 

100 43;38 
150 55.10 
200 64.51 

7'z.z~ 

273.15 75.35 

298.15 78.38 

300 78.59 
350 83.71 
400 87.79 
4:50 91.04 
~OO 93.63 

~50 95.71 
600 97.39 
650 98.78 
700 99.91 
750 100.86 

800 101.66 
850 102.34 
900 102.92 
,950 103.41 

1000 103.84 

C~/Cv 

1.237 
1.178 
1.148 
1.;1.:;:;0 

1.124 

1. 119 

1.118 
1.110 
1.105 
1.101 
1.097 

1.095 
1.093 
1.092 
1.091 
1.090 

1.089 
1.088 
1.088 
1.087 
1.087 

J/K·mol 

230.1 
250.0 
267.2 
zez."i 
289.0 

295.7 

296.2 
308.7 
320.2 
330.7 
340.4 

349.4 
357.8 
365.7 
373.1 
380.0 

386.5 
392.7 
398.6 
404.2 
409.5 

H-H~ 

kJ/mol 

3.56 
6.03 
9;03 

14.16 

16.08 

16.23 
20.29 
24.58 
29.06 
33.68 

38.41 
43.24 
48.14 
53.11 
58.13 

63.21) 
68.30 
73.43 
78.59 
83.77 

-(G-H,,}/T 

J/f(· mol 

194.5 
209.8 
222.Q 
z~z.o 

237.1 

241.8 

242.1 
250.7 
258.7 
266.1 
273.1 

279.6 
285.8 
291.6 
297 .. 2 
302.5 

307.5 
312.4 
317.0 
321.4 
325.7 

Tabl,. 1~3. Th.rmodyn.amic -functions of chromate (Cr04 2
-) 

J/K·mol 

100 39.65 
150 50.53 
200 60.17 
250 68.25 
273.15 71.52 

298.15 74.75 

300 74.98 
350 BO.49 
41)0 84.94 
450 88.53 
500 91.42 

550 93.77 
600 95.68 
650 97.26 
700 98.56 
750 99.66 

800 100.58 
850 101.36 

'9(10 11)2.03 
95(1 102.61 

C~/C" 

1.265 
1.197 
1.160 
1.139 
1.132 

1.125 

1. 125 
1.115 
1.109 
1. 104 
1.100 

1.097 
1.095 
1.093 
1.092 
1.091 

1.090 
1.089 
1.089 
1.088 

J/I(·mol 

220.5 
238.6 
254.5 
268.8 
275.(1 

281.4 

281.9 
293.8 
J.04.9 
315.1 
324.6' 

333.4 
341.7 
349.4 
356.7 
363.5 

370 .. 0 
;C·76.1 
381.9 
387.4 

H-H.,. 

kJ/mol 

3.45 
5.70 
8.48 

, 11.69 
13.31 

15 .. 14 

15.28 
1'7.11 
23.31 
27.65 
32.15 

36.78 
41.52 
46.35 
51.24 
56.20 

61. 21 
66.26 
71.34 
76.46 

J/I(' mol 

186.0 
200.6 
212.1 
222.0 
226.3 

230 .. 6 

230.9 
'239.1 
246.6 
253.7 
260.3 

266.5 
272.5 
278.1 
283.4 
288.6 

293.4 
298.1 
302.6 
306.9 

Tabl. 54. Thermodynamic functions o-f molybdate (M004"-) 

100 
150 
200 
250 
273.15 

298.15 

300 
350 
4('0 

450 
500 

550 
601) 
650 
700 
750 

800 
85(' 
900 
950 

1000 

J/K'mol 

42.43 
54.06 
63.32 
70.92 
7~,.98 

7"1.01 

77.22 
82. ~58 
0(".55 

89.90 
92.60 

94.79 
96.57 
'lB. ('4 
99.25 

100.27 

101.12 
11:>1.S5 
102.47 
103.01 
103.47 

C~/C" 

1.244 
l. 182 
1.151 
1. 133 
1.127 

1.121 

1.121 
1. 112 

1.102 
1.1)99 

1.096 
1.<:194 
1.093 

,1.091 
1.090 

1.090 
1,1}89 
1.088 
1.088 
1.087 

J/I':,' mol 

226.8 
246.2 
263.1 
278.1 
284.5 

291.1 

291.6 
303.9 

325.6 
335.2 

344.1 
352.4 
360.:;:: 
.367 .. 5 
374.4 

380.9 
387.1 
392.9 
398.5 
41)3.8 

H-H" 

kJ/mol 

3.52 
5.95 
8.89 

12.25 

10.B2 

15.96 
19. '75 
~~. 19 

28.59 
33.16 

37.85 
42.6:;. 
47 .. 50 
52.43 
57.42 

62.45 
67. 5~:' 
72.64 
77.78 
82.94 

-(G-H,,}/T 

J/Jo:' me,l 

191.!"j 
2(16.6 
218.7 
229.1 
233.5 

238.1 

238.4 
246.'1 
:254.

9

' 

262.0 
268.9 

275.3 
281.4 
287.: 
292.6 
297.9 

302.9 
=$07.6 
312.2 
316.6 
320.8 

Tabl. ~5. Th.rmodynamic functions of tunostat. (WO .. :z-) 

C~ 

J/K·mol 

100 41.98 
150 53.53 
200 62.85 
~;:)u IV.::") 

273.15 73.~9 

298.15 76.63 

300 76.64 
350 82.04 
400 86.25 
450 89.63 
:500 92.36 

550 94.:58 
600 96.36 
6:50 97.87 
700 qq. to 
750 100.13 

BOO 101.00 
8:50 101.74 
900 102.37 
950 102.92 

1000 103.39 

C~/C" 

1.247 
1.184 
1.152 
1.1":""" 

1.127 

1. 122 

1. 121 
1.113 
1.107 
1.102 
1.099 

1.096 
1.094 
1.093 
i.Oq? 

1.091 

1.090 
1.099 
1.088 
1.088 
1.087 

J/K' mol 

232.8 
2:52.0 
268.8 
:'<HS.to 

290.0 

296.6 

297.1 
309.3 
320.6 
330.9 
340.5 

349.4 
357.7 
365.5 
:>:7'2.9 
379.7 

386.2 
392.3 
398.2 
403.7 
409.0 

H-H .. 

kJ/mol 

3.51 
5.91 
8.82 

l:'<.lto 

13.83 

15.71 

15.85 
19.93 
24.04 
28.44 
32.99 

37.67 
42.44 
47.30 
~7.'23 

57.21 

62.24 
67.31 
72.41 
77.54 
82.70 

-(G-H .. )IT 

J/I(· mol 

197.7 
212.7 
224.6 
:'<sO.u 

239.4 

243.9 

244.2 
252.7 
260.5 
267.7 
274.5 

280.9 
287.0 
292.7 
'2913.'2 
303.4 

308.4 
313.1 
317.7 
322.1 
326.3 
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Tabla ~b.- Thermodynamic funct.ions of manQanate (VI) 
MnO ... :Z-

J/f(-mol 

100 41. 62 
150 5:;'.29 
LIJI) 

250 71.12 
273.15 74.34 

298. 15 77.49 

300 77.71 
:.nso o:z..QO 
4')0 87.22 
450 90.56 
500 93.23 

65(. 98.52 
700 99.70 
750 100.67 

800 101.49 
850 102.19 
900 102.78 
950 103.29 

1000 103.73 

C,.ICv 

1. 25() 
1.185 
1.1:l"::: 

1. 132 
1. 126 

1.120 

1.120 
1.111 

1. 105 
1.101 
1.098 

1.096 
1.094 
1.092 
1.091 
1.090 

1.089 
1.089 
1,088 
1.088 
1.087 

J/K-mol 

232.9 
252.1 
~oe;,.t:l 

283.7 
290.2 

296.8 

297.3 

321.1 
331.5 
341.2 

350.2 
358.6 
366.4 
373.8 
38?7 

387.2 
393.4 
399.2 
404.8 
410.1 

H-H" 

kJ/mol 

12.16 
13.84 

15.74 

15.88 
19.91 

24.17 
28.61 
33.21 

37.93 
42.74 
47.63 
52.59 
57.60 

62.65 
67.75 
72.87 
78.02 
83.20' 

197.9 
212.9 

233_1 
239.5 

244.0 

244.4 
I:US::l. Q 

260.7 
268. (I 
274.8 

281.3 
287.4 
293.1 
298.6 
303.9 

308.9 
313.7 
318.3 
322.7 
326.9 

Tabla ~7·. Tharmodyn.amic functions of phosphate (PO ... "'-) 

C,. 

J/K-mcl 

100 35.19 
150 41.69 
200 50.03 
250 58.26 
273.15 61.82 

298.15 65.43 

300 65.68 
350 72.07 
400 77.43 
450 8!.88 
500 85.54 

550 88.56 
600 91.06 
650 93.1:5 
700 94.89 

800 97.62 
850 98.68 
900 99.60 
950 100.39 

1000 101.08 

C .... ICv 

1.309 
1.249 
1. 199 
1.166 
1.155 

1.146 

1.145 
1.130 
1.120 
1.113 
1.108 

1.104 
1.100 
1.098 
1.096 

1.093 
1.092 
1.091 
1.090 
1.090 

J/I<-mol 

214.9 
230.3 
243.5 
255.5 
260.8 

266.4 

266.8 
277.4 
287.4 
296.8 
305.6 

313.9 
321. 7 
329.1 
336 .. 1 

348.9 
354.9 
360.6 
3c.6.0 
371.1 

kJ/mol 

3.36 , 
5.26 
7.55 

10.26 
11.65 

13.25 

13 .. 37 
16.81 
20.56 
24.54 
28.73 

33.09 
37.58 
42.19 
46.89 

56.52 
61.43 
66.39 
71.39 
76.42 

J/f('mcl 

181.4 (" 
195.2 
205.7 
214.5 
218.2 

222.0 

222.~ 

229.4 
236.0 
242.3 
248.2 

253.8 
259.1 
264.2 
269.1 

278.3 
282.6 
286.8 
290.8 
294.7 

T.able 58. Thermodyn.amic funct.ions of .arsenata (AsO."-) 

c,. 

J/K-mol 

38.5'1 
49.26 
59.72 
68.67 

'SO() 75.95 
350 81. 73 
400 86.28 
450 89.85 
500 92.67 

550 '14.93 
600 96.75 
650 98.23 
700 99.45 
750 100.46 

800 101.31 
850 102.03 
900 102.64 
950 103.17 

1000 103.62 

C,./Cv 

1.275 
1.203 
L162 
1.138 

1.123 

1.123 
1.113 
1.107 
1.102 
1.099 

1.0"l1;, 
1.094 
1 .• 092 
1.091 
1.090 

1.089 
1.089 
1.088 
1.088 
1.087 

J/I~-mol 

222.6 
240.2 
255.9 
270.2 

282.9 

283.4 
295.5 
306.8 
317.1 
326.7 

335.7 
344.0 
351.8 
359.2 
31;,6.1 

372.6 
378.7 
384.6 
390.1 
395.4 

H-H .. 

kJ/mol 

3.42 
5.61 
8.34 

11.51> 

15.04 

15.18 
19.13 
23.34 
27_74 
32.31 

37.00 
41.79 
46.67 
51.61 
56.61 

61.65 
66.74 
71.86 
77.00 
82.17 
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~(G-H .. )17 

JII(-mol 

188.4 
202.8 
214.1 
223.9 
~~O.l 

232.5 

232.8 
240.9 
:248.4 
?5!!li.!'I. 
2402.1 

268.4 
274.4 
280.0 
295.4 
29(1.6 

295.5 
300.2 
304.7 
309.1 
313.3 

Table 59. The~m~'1yn.aftlic function .. of ant.imon.t.e (SbO ... 3 -) 

C,. 
I 

JlK-mol 

10<) 44.,?3 
15(1 57.19 
200 66.98 

273.15 78.03 

298.15 81.03 

300 81.24 
35Q 86.19 
400 90.04 
450 93.05 
50C) 95.42 

550 97.29 
60') 98.80 
650 100.03 
700 101. 03 
750 . 101.87 

800 102.56 
850 103.15 
900 103.65, 
950 104.08 

1000 104.46 

C,.ICv 

t.227 
1.170 
1.142 
1.1::21$ 

1. II'? 

1.114 

1. 114 
1. 1(17 
1.102 
1.098 
1.095 

1.093 
1.092 
1.091 
1.090 
1.089 

1.098 
1.088 
1.087 
1.087 
1.086 

J/K-mol 

23Q .. 5 
251_1 
268.9 
:::11>4_0 

291.5 

298.5 

299.0 
311.9 
323.7 
334.5 
344.4 

353.6 
362.1 
370.1 
.377.5 
384.5 

391.1 
397.4 
403.3 
408.9 
414.2 

kJ/mol 

3.60 
6.17 
9.28 

1:2_ 04 

14.61 

11>.60 

16.75 
20.94 
25.35 
29.93 
34.64 

39.46 
44.36 
49.34 
54.36 
59.44 

64.55 
69.69 
74.86 
80.05 
85.27 

Tabl. 60. Thermodynamic: functions of ",anad.t. (VO .. "'-) 

7 

100 
150 
200 
2:50 
273.1:5 

298.1:5 

300 
350 
400 
4:50 
500 

5:50 
600 
650 
70'0 

800 
8:50 
900 
9:50 

1000 

J/K-mol 

40.89 
:52.56 
62.75 
71.18 
74.52 

77.76 

77."l9 
83.39 
87.63 
90.98 
93.62 

95.73 
97.44 
98. 8~ 
99.97 

101.72 
102.39 
102.97 
103.46 
103.89 

C,.IC.,. 

1.255 
1.198 
1.153 
1.132 
1.126 

1.120 

1.119 
1. 111 
1. 105 
1. 101 
1.097 

1.095 
1.093 
1.092 
1.091 

1.089 
1.08e 
1.088 
1.087 
1.087 

J/k-mol 

221.4 
240.2 
251:>.7 
271.7 
278.1 

284.8 

285.3 
2"l7.7 
309.1 
319.7 
329.4 

338.4 
346.8 
354.7 
362.1 
.~b'l.U 

375.5 
391. 7 
387.6 
393.2 
398.5 

kJ/mo! 

3.48 
5.82 
8.71 

12.06 
13.75 

15.66 

15.80 
19.84 
24.12 
28.59 
33.21 

37.94 
42.77 
47.68 
52.65 
0/.1:>1 

62.74 
67.84 
72.98 
78.14 
83.32 

Table 61. Thermodyn.amic functions of .ammonium (NH.-) 

100' 
150 
200 
250 

J/I('mol 

::53.26 
33.26 
33.38 
:!.::! .• 87 

298.15 34.92 

300 34.97 
35r) 36.70 
400 3a.9:;$ 

41. 4~ 

500 44.21 

550 47.00 
600 49.80 
650 :52.56 
700 55.26 
750 57. a7 

BOO 60.38 
850 62.80 
900 65.11 
950 67.30 

1000 69.39 

C,.ICv 

1.313 

1.312 
1.293 
1.272 

1.232 

1.215 
1.200 
1. 19a 
Lt77 
1.168 

1.160 
1.153 
1.146 
1. 141 
1.136 

J/K'mc! 

149.7 
16:;$.2 
172.8 
180.3 

186.3 

186.5 
192.0 
197.1 
2(11 ~ g 

206.3 

210.7 
214_9 
219.0 
223.0 
226.9 

230.7 
234.4 
238 .. 1 
241.6 
245.1 

H-H .. 

kJ/mcl 

3.33 
4.99 
6.bS 
8.33 

9.99 

1t). ~)5 

11.84 
13.73 
15.74 

17.88 

20.16 
22.58 
25.14 
27.84 
30.66 

33.62 
36.70 
39.9() 
43.21 
46.63 

J IK- mol 

194.4 
210.0 
222.5 
:::1'3"3'_ 4 

238.1 

242.8 

243.2 
252.1 
260.3 
2c.8.0 
275.1 

281.8 
288.2 
294.2 
299.9 
305.3 

310.4 
315.4 
320.1 
324.6 
329.0 

J/f('mol 

186.6 
201.4 
213.2 
223.4 
227.8 

232.3 

232.6 
241.0 
248.9 
256.1 
263.0 

269.4 
275.5 
281.3 
286.8 

297.1 
301. 9 
306.5 
310.9 
315.2 

J/f(- mol 

116.4 
129.9 
139.5 
146.9 

152.8 

153.0 
158.2 
162.7 
l"",.Q 

170.6 

174.0 
177.2 
180.3 
183.2 
186.(1 

188.6 
191.2 
19::: .. 7 
196.2 
198.5 
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TAbl. 62. Th.rmodynAmic functions of phosphonium ,(PH .. ·) 

100 
1~0 

200 
2~0 

273.15 

298.15 

300 
350 
400' 
450 
500 

550 
600 
650 
700 
750 

800 
850 
900 
950 

J/I('mcl 

33.26 
33.48 
34.67 
37.22 
39.75 

40.57 

40.71 
44.60 
48.54 
52.35 
55.98 

59.42 
62.65 
65.69 
68.54 
71.20 

73.67 
75.96 
78.08 
8d.04 

C~/Cv 

1.333 
1.330 
1.315 
1.288 
1.273 

1.2~8 

1.257 
1.229 
1.207 
1.189 
1.174 

1.163 
1.153 
1.145 
1.139 
1.132 

1. 127 
1.123 
1.119 
1.116 

J/K'mcl 

165.1 
178.6 
188.4 
196.4 
199.7 

203.2 

203.5 
210.0 
216.2 
222.2 
227.9 

233.4 
238.7 
243.8 
248.8 
253.6 

2:58.3 
262.8 
267.2 
271.:5 

H-H .. 

kJ/mol 

3.33 
4.99 
6.69 
8.48 
9.36 

10.3:5 

10.43 
12.56 
14.89 
1"1.41 
20.'12 

23.01 
26.06 
29.27 
32.62 
36.12 

39.74 
43.48 
47.33 
51.29 

-(G-H,,)IT 

J If(' mol 

131.9 
145.:;· 
154.9 
162.4 
165.5 

168.5 

168.7 
174.1 
179.0 
183.5 
187.6 

191. :5 
195.3 
198.8 
202.2 
21)5.5 

208.6 
211. 7 
214.6 
217.5 
~~o.z 

TAbl. 63. Th.rmodynAmic functions of t.trAhydroborat. (BH .. -' 

T 

100 
150 
200 
250 
273.15 

298.15 

300 
3~0 
400 
4:50 
500 

550 
600 
6:50 
700 
7:50 

800 
850 
900 
950 

1000 

J/K'mol 

33.26 
33.35 
34.01 
35.75 
36.91 

38.38 

38.::;0 
41.91 
.,5.4:.5 

49.49 
:53.28 

56.96 
60.47 
63.78 
66.89 
69.78 

72.46 
74.94 
77.22 
79.31 
81.23 

C,ICv 

1.333' 
1.332 
1.324 
1.303 
1.291 

1.276 

1.275 
1.247 
1.~~3 

1.202 
1:185 

1. 171 
1.159 
1.150 
1. 142 
1.135 

1.130 
1.125 
1.121 
1.117 
1. 114 

J/K'mol 

150.3 
163.8 
173.4 
181.2 
184.4 

187.7 

187.9 
194.1 
200,0 
205.6 
211.0 

216.2 
221.3 
226.3 
231. 1 
235.9 

240.4 
244.9 
249.3 
253.5 
257.6 

H-H .. 

kJ/mol 

3.33 
4.99 
'6.67 
8.41 
9.25 

,10.19 

10.26 
12.27 
14.4b 

16.84 
19.41 

22.16 
25.10 
28.21 
31.47 
34.89 

38.45 
42.13 
45.94 
49.8:5 
:53.87 

J/K'mol 

117.0 
130.5 
140.1 
147.6 
150.5 

153.5 

153.7 
159.1 
lb~_e 

168.1 
172.2 

175.9 
179.5 
182.9 
186.2 
189.3 

192.4 
19:5.3 
198.2 
201.0 
203.8 

TAbl. 64. Th.rmodynamic functions of t.trAhydroAl umi nAt. 

J/K'mol 

100 33.34 
1:50 34.72 
200 38.46 

4~_1CiJ... 

273.1:5 46.06 

298.15 48.75 

300 48.94 
3:50 :54.13 
400 :58.98 
450 63.46 
500 67.56 

550 71.29 
600 74.66 
.<,50 77.69 
'00 80.40 

300 84.99 
~50 86.93 
900 88.65 
950 90.20 

1000 91.58 

1.332 
1. 315 
1.276 
1_2'3''-

1.220 

1.206 

1.205 
1. 181 
1.164 
1.151 
1.140 

1.132 
1.125 
1.12(1 
1.115 
1.112 

1.108 
1.106 
1.103 
1.102 
1.100 

AIH .. -

J/K'mcl 

165.7 
179.4 
189.9 
10Q_0 

203.0 

207.1 

207.4 
215.3 
222.'1 
230.1 
237.0 

243.6 
250.0 
256.1 
261.'1 
267.6 

.273.0 
278.2 
283.2 
288.0 
292.7 

H-H .. 

kJ/mol 

3.33 
5.02 
6.84 
Q.QQ 

9.92 

11. 11 

11.20 
13.78 
16.61 
19.67 
22.95 

26.42 
30.07 
33.88 
37.83 
41.92 

46.11 
50.41 
54.80 
59.27 
63.82 

-(G-H,,)IT 

J/I('mcl 

132.4 
146.0 
15~.7 
1k~. JI 

166.6 

169.8 

170.1 
176.0 
181,.4 
186.4 
191.1 

195.6 
199.9 
203.9 
207.9 
211. 7 

215.3 
218.9 
222.3 
225.6 
228.9 

TAbl:- ~~. Thermodynamic functions of tetr.fluoroborate (BF .. -) 

ICC 
150 
200 
250 
273.15 

298.15 

300 
350 
400 
450 
500 

550 
600 
650 
700 
7;S0 

800 
S:50 
9O() 
9:50 

J/K"mc! 

36.~0 

44.28 
52.97 
60.99 
64.38 

67.77 

68.01 
73.99 
78."'''' 
83.14 
S6.58 

89.42 
'11.78 
93.76 
95.41 
96.81 

9S.00 
99.02 
99.90 

100.66 
101.32 

C~/Cv 

1.295 
1.231 
1.186 
1.158 
1.148 

1.140 

1.139 
1.127 
l.llt:! 
1. 111 
1.106 

1. 103 
1.100 
1.097 
1.09:5 
1.094 

1.093 
1.092 
1.091 
1.090 

J/I('mol 

213.7 
229.9 
243.9 
256.6 
262.1 

267.9 

269.3 
279.3 
"t:!'f." 
299.0 
308.0 

316.4 
324.3 
331.7 
338.7 
345.3 

3:51.6 
3:57.6 
363.3 
368.7 

H-H., 

kJ/mol 

3.38 
5.39 
7.83 

10.68 
12.13 

13.78 

13.91 
17.46' 
,(.1.£'"'1 

25.35 
29.59 

33.99 
38.53 
43.17 
47.90 
52.70 

57.57 
62.50 
67.47 
72.49 

J/K'mol 

179.9 
194.0 
204.7 
213.9 
217.7 

221. 7 

222.0 
'229.4 
Z;;'}O.;;i 

242.7 
248.8 

254.6 
260.0 
265.3 
270.3 
275.1 

279.6 
284.1 
288.3 
292.4 

TAble 66. ThermodynAmic: func:tions of t"trahydro~ybor.te 
B(OHIA-

C~ 

J/K'mol 

100 36.17 
150 45.82 
200 59.13 
25(1 73.28 
273.1:5 79.65 

298.15 86.26 

3(11) 86,74 
35(1 tJE.80 
4f1fl 

450 118.15 
500 125.69 

550 132 .. 09 
600 137.57 
650 142.31 
70<) 146.47 
750 150.16 

800 153.47 
850 156.48 
900 159.24 
950 161. 79 

1000 164.15 

C~/Cv 

1.298 
1.222 
1.164 
1. 128 
1.117 

1.107 

1.106 
1. 092 

1.076 
1,071 

1. 0 4"1 
1.064 
1.062 
1.060 
1.059 

1.057 
1.056 
1,055 
1.054 
1.053 

J/K'mol 

210.5 
226.8 
241.8 
256.5 
263.2 

270,5 

271.0 
285.3 
?QC;L? 

312.6 
325.5 

337.8 
349.5 
360.7 
371. 4 
381.6 

391. 4 
400.8 
409.8 
418.5 
426.9 

3.37 
5.40 
8.01 

11.33 
13,10 

15.l.7 

15.33 
19.98 

30,87 
36.98 

4:;,.4:5 
50,17 
57.17 
64,39 
71.81 

79,40 
87.15 
95.05 

103.07 
111.22 

-(G-H.,)IT 

JIt('mol 

176.8 
190.8 
201,7 
211.2 
215.3 

219.6 

219.9 
228.3 

244.0 
251.5 

258,8 
265.9 
272.7 
27'1.4 
285,9 

292,2 
298.3 
304.2 
310.0 
315.7 

TAbl. 67. Th.rmodynAmic: functions of t.trahydro~YAluminate 

C~ 

J/K'mol 

100 43.16 
150 61. 30 
200 79.85 
~GO 

273.15 102.83 

298.15 109.34 

300 109.80 
350 120.61 
400 129.65 
450 136.77 
500 142.55 

:550 147.34 
600 151.38 
650 154.68 
700 157.96 
750 160.73 

800 163.25 
850 16:5.:18 
900 167.74 
950 169.77 

1000 171.67, 

, Al (OHI .. -

1.239 
1. 157 
1. 116 

1.088 

1.082 

1.082 
1.074 
1.069 
1.06:5 
1.062 

1.060 
1.058 
1.057 
1.05~ 
1.0:15 

1.054 
1.053 
1.052 
1.051 
1.051 

J/K'mcl 

214 .. 2 
235.1 
255.3 

283.7 

293.0 

293.7 
311.5 
328.2 
343.9 
358.6 

372.4 
385.4 
397.7 
409.3 
420.3 

430.7 
440.7 
450.2 
459.3 
468.1 

H-H .. 

kJ/mol 

3.52 
6.12 
9.66 

14.07 

16.37 

19.03 

19.23 
25.01 
31.28 
37.94 
44.93 

52.18 
59.65 
67.31 
75.13 
83.10 

91.20 
99.42 

107.76 
116.19 
124.73 

-(G-H.,JIT 

J/K'mcl 

179.0 
194.3 
207.0 
~lC.~ 

223.8 

229.2 

229.6 
240.0 
250.0 
259.6 
269.8 

277.6 
286.0 
294.1 
<'01.<1 
309.5 

316.7 
323.7 
330.5 
337.0 
343.4 
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Tabl. 67a.-Th.rllodynalllic iunction. of t.tracyano ... rcurat.OIl 
Hg (eN) ."'-

100 
150 
200 
250 
273.15 

C .. 

oJ/K'mel 

110.59 
135.91 
149.80 
157.67 
160.17 

298.15 162.35 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

162.50 
165.79 
168.34 
170.54 
172.59 

174.58 
176.52 
178.41 
180.23 
181.98 

183.64 
185.20 
186.66 
188.02 
189.28 

C .. IC" 

1.081 
1.065 
1.059 
1.056 
1.055 

1.054 

1.054 
1.053 
1.052 
1.051 
1.051 

1.050 
1.049 
1.049 
1.048 
1.048 

1.047 
1.047 
1.047 
1.046 
1.046 

J/K'mel 

316.6 
366.8 
407.9 
442.3 
456.4 

470.5 

471.5 
496.8 
519.1 
539.1 
557.2 

573.7 
589.0 
603.2 
616.5 
629.0 

640.8 
651.9 
662.6 
672.7 
682.4 

H-Ho 

kJ/mel 

7.13 
13.36 
20.53 
28.24 
31.92 

35.95 

36.25 
44.46 
52.82 
61.29 
69.8:<: 

78.55 
87.32 
96.20 

105.16 
114.22 

123.36 
132.58 
141.88 
151.25 
16<il.68 

-(G-HnJIT 

J/K'mel 

245.3 
277.7 
305.3 
329.4 
339.5 

349.9 

350.7 
369.8 
387.1 
402.9 
417.4 

430.9 
443.4 
455.2 
466.2 
476.7 

486.6 
496 .. 0 
504.9 
513.5 
521.7 

T.bl. 68. Th .... madyn.mic function. ai' hydrogen.ulfit. (HSQ",-l 

C .. 

J/K' mel 

100 33.94 
150 37.20 
200 42.10 
250 47.61 
273.15 50.23 

298.15 53. OS 

300 53.26 
350 58.71 
400 63.74 
450 68.26 
5()() 12,.25 

550 
600 
650 
700 
750 

800 
950 
900 
950 

T 

75.76 
78.83 
81.52 
83.89 
85.98 

87.83 
89.47 
90.94 
92.2~ 
"::;.'13 

.l/K'mcl 

100 34.99 
1:50 40.94 
200 48.63 
::ISO 66. us 
273.1:5 :59.38 

296. H5 62.68 

300 02.91 
3::10 68.84. 
400 73.9!S 
430 78.33 
1:100 82.05 

550 85.21 
600 87.90 
650 90.18 
700 92.13 
730 93.80 

800 95.24 
850 96.48 
900 97.56 
930 98.31 

1000 9'1'.33 

C .. IC" 

1.324 
1.288 
1.246 
1.212 
1.198 

1.186 

1.185 
1.165 
1.150 
1.139 

\ 1 .. 130 

1.123 
1.118 
1.114 
1.110 
1.107 

1.105 
1.102 
1. 101 
1.099 

C",IC" 

1.312 
1.2:5:5 
1.206 
1.1;>4 
1.1&3 

1.1:53 

1.132 
1.137 
1.127 
1. 119 
1.113 

1: 108 
1.104 
1.102 
1.099 
1.097 

1.096 
1.094 
1.0'1'::! 
1.092 
1.091 

J/K'mol 

222.3 
236.6 
248.0 
257.9 
262.3 

266.8 

267.1 
275~8 
283.9 
291.7 
299.1 

306.2 
312.9 
319.3 
325.4 
331.3 

336.9 
342.3 
347.4 
.352.4 

s 
.lIt(· mol 

229.0 
244.1 
257.0 
~"'c."" 
273.8 

279.1 

279.:5 
299.6 
299.7 
306.1 
316.0 

324.6 
332.1 
339.2 
346.0 
35:2 .. 4 

358.5 
364.3 
369.9 
375.2 
390.2 

H-Hn 

kJ/mel 

3.
1

33 
5.19 
7.08 
9.32 

10.46 

11.75 

11.85 
14.65 
17.71 
21. 01 
24.53 

48.84 
53.27 
57.78 
62.36 

H-H .. 

kJ/mol 

12.96 

13.08 
16.37 
19.9!'1 
23.70 
27.77 

31.95 
36.29 
40.74 
45.29 
49.94 

54.67 
59.46 
64.32 
69.22 
74.16 
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J/K'mel 

184.'0 
202.6 
212.6 
220.7 
224;_.-1) 

227.6 
233.9 
239.7 
245.0 
250.1 

254 .. 8 
259.4 
263.8 
267.9 
272.0 

275.9 
279.6 
283.2 
286.7 

.lIt(· mol 

195.4 
209.2 
219.6 
:0::0:0.::: 
231.9 

235.9 
242.9 
749.3 
235.4 
201.1 

266.5 
271.6 
276.6 
291.3 
29:5.8 

290.2 
294.4 
298.4 
302.3 
306.1 

100 
150 
20e) 
250 
273.15 

C,. 

J/K'mol 

38.63 
47.83 
56.39 
63.92 
66.88 

298.15 69.82 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

70.02 
75.16 
79.50 
83.19 
86.31 

88.95 
91. 19 
93.10 
94.73 
96.13 

97.3~, 

98.37 
'1,9.27 

100.06 
100.75 

C .. IC" 

1.274 
1. 210 
1.172 
1. 150 
1.142 

1.135 

1.135 
1.124 

. 1.117 
1.111 
1.107 

1.103 
1.100 
1.098 
1.096 
1.095 

1.093 
1.092 
1.091 
1.091 
1.090 

J/K'mo! 

235.9 
253.3 
268.3 
281.7 
287.5 

293.5 

293.9 
305.1 
315.5 
325.0 
334.0 

342.3 
350.2 
357.5 
364.5 
371.1 

377.3 
383.3 
388.9 
394.3 
399.4 

kJ/mel 

:!..44 
:5.39 
8.21 

11.23 
12.74 

14.45 

14.58 
18.21 
22.1)8 
26.15 
30 .. 39 

34.78 
39.28 
43.89 
48.59 
53.36 

58.20 
63.09 
68.03 
73.01 
78.04 

T.ble 71. Thermodynamic function. of thl0.ulf.t. 
520:5::-

J/K'mcl 

100 42.60 
150 50.91 
200 58.89 
250 65.98 
273.15 68.95 

298.15 71. 93 

300 72.14 
350 77.40 
400 81.82 
450 85.::>1 
:500 88.:58 

550 
600 
650 
700 
750 

800 
850 
90e) 
950 

91.13 
93.23 
95.03 
96.53 
97.79 

98.88 
99.80 

100.60 
101. 29 

C,.IC" 

1.242 
1.195 
1.164 
1.144 
1.137 

1.131 

1.130 
1.120 
1.113 
1.108 
1.104 

1.100 
1.098 
1.096 
1.0'1'4 
1.093 

1.092 
1.091 
1.090 
1.089 

J/K'mol 

230.4 
249.3 
265.0 
279.0 
284.9 

2'11.1 

291.5 
303.1 
313.7 
323.6 
332.7 

341.3 
349.3 
356.9 
364.0 
370.7 

377.0 
383.0 
388.8 
394.2 

H-Ho 

kJ/mcl 

3.64 
5.97 
8.72 

11.85 
13.41 

IS.17 

15.30 
19.04 
23.03 
27.21 
31.57 

36.06 
40.67 
45.38 
50.17 
55.03 

159.915 
64.92 
69.93 
74.98 

J/K'",ol 

201.6 
216.0 
227.2 
236.8 
240.9 

245.0 

245.3 
253.1 
260.2 
266.9 
273.2 

279.1 
284.7 
290.0 
295.1 
299.9 

304.6 
309.0 
313.3 
317.4 
321.4 

J/K' mol 

194.1 
209.5 
221.4 
231.6 
235.8 

240.2 

240. IS 
248.7 
2156.1 
263.1 
269.6 

27::5.7 
281.5 
287.0 
292.3 
297.3 

302.1 
306.7 
311.1 
315.3 

T .. ble 72. Th.rlllodynall1C functions of hydrooenc .. rbon.t. (HCO .. -l 

c .. 
..J/K·mol 

100 33.47 
1:50 35.43 
200 39.68 
~50 45.11 
273.15 47.74 

298. 15 ::50.1:56 

300 ISO. 77 
350 56.16 
400 61.09 
450 65.47 
500 69.3:5 

5:50 72.75 
600 73.73 
650 78.36 
700 80.68 
?::II) 1:1:0:.74 

SOO 84.:58 
950 86.23 
900 87.71 
950 89.05 

1000 90.2,7 

C,.IC" 

1.331 
1.307 
1.265 
1.:2:::14. 
1.211 

1.197 

1.196 
1.174 
1.158 
1.145 
1.136 

1.1'29 
1.123 
1.119 
1.IH5 
1.112 

1.109 
1.107 
1.105 
1.103 
1.101 

.l/K'mol 

21::5.:5 
2:zq.:s 
240.1 
::iI49.lS 

2::53.6 

2::57.9 

258.2 
266.4 
274.3 
281. 7 
288.B 

295.6 
302.1 
308.2 
314.1 
319.8 

325.2 
330.3 
33:5.3 
340.1 
344.7 

k..J/mQl 

3.33 
15.04 
6.91 
9.0::!l 

10.10 

11.33 

11.42 
14.10 
17.03 
20.20 
23.57 

27.13 
30.B4 
34.69 
38.67 
42.76 

46.94 
::51.21 
5::5.::56 
::59.9B 
64.46 

J/K'mol 

182.2 
\9'5.7 
205.5 
21::!l.4 

216.6 

219.9 

220.1 
226.2 
231. 7 
236.8 
241.7 

246.3 
2::50.7 
254.9 
2::59.9 
262.B 

261:0.5 
270.1 
273.6 
277.0 
280.2 
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100 
150 
200 
250 
273.15 

298.15 

300 
350 
400 
450 
50Q 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

J/K-mol 

37.42 
44.80 
52.31 
59.25 
62.19 

65.14 

65.36 
70.57 
74.96 
78.65 
81. 76 

84.41 
86.69 
88.66 
90.38 
91.89 

93.23 
94.42 
9~.48 
96.43 
97.29 

C,.IC" 

1.286 
1.228 
1.189 
1.163 
1.154 

1.146 

1.146 
1.134 
1.125 
1.118 
loll:!, 

1.109 
1.106 
1.103 
1.101 
1.099 

1.098 
1.097 
1.095 
1.094 
1.093 

J/K-mol 

229.2 
245.7 
259.6 
272.0 
277.4 

283.0 

283.4 
293.9 
303.6 
312.6 
321.1 

329.0 
336.5 
343.5 
350.1 
356.4 

362.4 
368.1 
373.5 
378.7 
383.7 I 

kJ/mol 

3.41 
5.46 
7.89 

10.68 
12.09 

13.68 

13.80 
17.20 
20.84 
24.69 
28;7Q 

32.85 
37.13 
41.52 
46.00 
50.55 

55.18 
59.87 
64.62 
69.42 
74.26 

-(G-H .. )IT 

J/K-mol 

195.1 
209.:!· 
220.2 
229.3 
233.2 

237.1 

237.4 
244.7 
251.5 
257.8 
263.7 

269 . .:5 
274.6 
279 •. 6 
284.4 
289.0 

293.4 
297.6 
301.7 
305.6 
309.4 

TAble 74. TheraoClynA.lc function. of CllcyAnoAroentAte (I) 
ACjlCCNJ2-

100 
150 
200 
250 
273.15 

C,. 

J/K-mcl 

52.54 
67.72 
77.09 
82.71 
84.54 

298.15 86.15 

300 86.25 
350 88.60 
400 90.46 
450 91.93 
500 93.+3, 

550 94.43 
600 95.56 
650 96.62 
700 ??~4 

750 98.:59 

800 99.49 
850 100.32 
900 101.10 
9150 101.8::5 

C,.IC" 

1.188 
1.140 
1.121 
1.112 
1.109 

1.107 

1.107 
1.103 
1.101 
1.099 
1.'098 

1.097 
1.09:5 
1.094 

1.092 

1.091 
1.090 
1.090 
1.089 
1_01;11'1 

J/K-mcl 

202.7 
227.1 
248.0 
265.8 
273.2 

280.7 

281.2 
294.7 
306.7 
317.4 
327.2 

336.1 
344.4 
352.1 
;:;15';'.;:; 
366.0 

372.4 
378.5 
384.3 
389.7 
395_0 

H-Ho 

kJ/mol 

3.07 
6.70 

'1·0.34 
14.35 
10.29 

,18.42 

18.58 
22.96 
27.44 
32.00 
36.03 

41.32 
46.07 
150.87 
1515.?3: 
60.64 

65.59 
70.58 
75.62 
80.69 
1;I!!I_80 

i' 

Tabl. 75. Th.,..adyn •• :l c: func:ti an. of dicyanoaurat. II) 

T 

K 

100 
1:50 
200 
2150 
273.1:5 

296.15 

300 
350 
.. 00 

4:50 
500 

:5:50 
600 
0:50 
700 

750 

800 
8:50 
900 
950 

lOOO 

c. 

J/K'mClI 

48.93 
62.33 
72.24 
78.80 
EI1.03 

83.03 

83.16 
86.20 
111111 ... ., 

90.33 
91.92 

93.34 
'i'4.64 
95.85 
<;I"-_91il 

98.03 

99.00 
'i'9.90 

100.74 
101.51 
102.21 

1.205 
1.154 
1.130 
1.118 
I.U4 

1.111 

1.111 
1.107 
1.10ot 
1.101 
1.099 

1.098 
1.096 
1. 095 
'.09~ 

1.093 

1.092 
1.091 
1.090 
1.069 
1.099 

Au (CNIIII- , 

J/K'mol 

211.5 
234.0 
2::13.4 
270.2 
277.3 

284.5 

285.0 
298.1 
;:IV". 7 
320.3 
329.9 

338.7 
346.9 
354.:5 

368.4 

374.7 
380.8 
386.:1 
392.0 
:"I:97_? 

kJ/mol 

3.64 
6.44 
9.82 

13.60 
15.45 

17.31 

17.66 
21.90 
;;/;f>.;;/;7 

30.74 
35.30 

39.93 
44.63 
49.39 

59.09 

04.01 
68.99 
74.00 
79.06 
1'14_15 

J/K-mcl 

166.0 
182.4 
190.2 
208.4 
213.6 

218.9 

219.3 
229.1 
238.1 
246.3 
253.9 

261.0 
267.6 
273.8 
!:l?Q_? 
285.2 

290.5 
295.5 
300.2 
304.8 
309.2 

J/K'mol 

1715.1 
191.1 
204.3 
215.8 
220.7 

225.8 

226.1 
235.5 
24~ • .L 

252.0 
259.3 

266.1 
272.5 
278.15 

289.6 

294.7 
299.6 
304.3 
30e.7 

TAbl,e ,7'6. TherllloClynAmic function. of tetrAc:hloroAurAteIIII) 
AuCl.-

, 
T 

100 
150 
200 
250 
273.15 

298.115 

300 
350 
400 
450 
500 

1550 
600 
650 
700 
7150 

800 
'850 
900 
950 

1000 

JlK-mel 

66.60 
82.01 
90.97 
96.22 
97.91 

99.37 

99.46 
101.i57 
103.00 
104.02 
104.76 

105.32 
105.75 
106.08 
106.35 
106.57 

106.75 
106.90 
107.03 
107.14 
107.23 

C,.IC" 

1.143 
1.113 
1.101 
1.095 
1.093 

1.091 

1.091 
1.089 
1.088 
1.0B7 
1.086 

1.086 
1.085 
1.085 
1.085 
1.08:5 

1.084 
1.084 
1.084 
1.084 
1.084 

J/K-mol 

270.:5 
300.7 
32:5.0 
340.0 
355.2 

363.8 

364.4 
379.9 
393.6 
405.8 
410.8 

420.8 
436.0 
444.4 
452.3 
459.7 

466.5 
473.0 
479.1 
484.9 
490.4 

H-H .. 

kJ/mol 

4.57 
8.31 

12.06 
17.35 
19.00 

22.06 

22.25 
27.28 
32.39 
37.'57 
42.79 

48.04 
53.32 
58.62 
03.~3 

09.25 

74.59 
79.93 
85.27 
90.63 
95.99 

J/K-mol 

224.9 
24:5.3 
202.4 
277.2 
283.4 

289.8 

'290.3 
302.0 
312.6 
322.3 
331.2 

339.4 
347.1 
354.3 
361.0 
367.3 

373.3 
379.0 
384.4 
389.5 
394.4 

TAbl. 76a.- ThermodvnAmic: func:tlon. of t.trAbro.oAurAte (I I I) 
AuBr.-

100 
150 
200 
250 
273.15 

C,. 

J/K-mol 

84.73 
95.67 

100.60 
103.13 
103.89 

298.15 104.54 

300 104.!!I8 
350 105.48 
400 106.07 
450 106.49 
:500 106.79 

:550 107.01 
600 107.18 
650 107.31 
7"" 1<:>7_4!:l 
7:50 107.50 

800 107.57 
8150 107.63 
900 l07.08 
950 107.72 

1000 107.76 

1.109 
1.095 
1.090 
1.088 
1.087 

1.0B6 

1.086 
1.080 
1.085 
1.085 
1.084 

1.084 
1.084 
1.084 
1_01il~ 

1.084 

1.084 
1.084 
1.084 
1.084 
1.084 

J/K- mel 

308.3 
345.1 
373.4 
396.1 
405.3 

414.4 

415.0 
431.2 
445.4 
457.9 
469.1 

479.3 
488.0 
497.2 
50 •• :2 
512.6 

519.5 
:526.0 
532.2 
:538.0 
543.6 

kJ/mol 

!:I.78 
10.33 
15.25 
20.35 
22.74 

25.35 

2:5.54 
30.80 
36.09 
41.40 
46.73 

:52.08 
57.43 
02.79 
:-0.1:-
73.:54 

78.91 
84.29 
89.68 
95.06 

100.45 

-(G-HoJlT 

J/K-mol 

250.6 
276.2 
297.1 
314.7 
322.0 

329.4 

329.9 
343.3 
3515.2 
365.9 
37:5.7 

364.6 
392.9 
400.6 
40'7.0 

414.5 

420.9 
426.9 
432.6 
438.0 

TAble 76b." ThermoClynAmic: function. of 81lver CliAmmine 
A9 INH",)",-

J/K'mol 

100 45.46 
150 57.15 
200 67.91 
250 77.22 
273. 15 81.09 

298.15 85.00 

301) B5.28 
350 92.45 
4UI.I .,.t; • .,.t; 
450 105.01 
500 110.63 

550 115.90 
61)0 12('.87 
050 125.56 
70('"" l:;:'¢ .. QO 

750 134.2(> 

BOO 
850 
900 
950 

138.19 
141.96 
145.53 
148.90 

1.224 
1-170 
1.140 
1.121 
1.114 

1.108 

1. lOB 
1.(199 
1.IJ'1'~ 

1.086 
1.081 

1.077 
1.074 
1.071 
1.0~e 

1.066 

1.064 
1.062 
1.061 
1.059 

J/K-mol 

172.0 
192.7 
210.6 
220.8 
233.8 

241. 1 

241.6 
2:55.3 
2b8.1 
280.1 
291.5 

302.3 
312.6 
322.4 
:;>:;:)1." 
341.0 

349.8 
358.3 
360.5 
374.5 

kJ/mol 

3.66 
0.23 
9.36 

13.00 
14.83 

16.91 

17.06 
21. 51 
26.30 
31.40 
36.79 

42.46 
48.38 
54.54 
oo • .,::s; 
67.54 

74.35 
81.35 
88.54 
95.90 

J/K'mol 

135.4 
151.2 
163_B 
174.8 
179.5 

184.4 

184.7 
193.9 
202.4 
210.3 
217.9 

225.1 
231.9 
238.5 

251.1) 
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T 

100 
1~0 

200 
2:50 
273.1:5 

C~ 

J/I(-<I\Ol 

90.97 
112.31 
130.69 
147.37 
H54.65 

298.15 153.94 

300 
350 
400 
4:50 
500 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

154.48 
168.77 
182.05 
194.36 
205.78 

216.39 
226.28 
235.54 
244.24 
252.42 

260.12 
267.36 
274.18 
280.59 

C~/C., 

1.101 
1.080 
1.068 
1.060 
1.0:57 

1.057 

1.057 
1.052 
1.046 
1.04:5 
1.042 

1.040 
1.038 
1.037 
1.035 
1.034 

1.033 
1.032 
1.031 
1.031 
1.0;;)0 

J/I(- mol 

285.2 
322.9 
355.3 
384.:5 
397.1 

410.3 

411.2 
436.1 
4:59.5 
481.7 
502.8 

522.9 
542.1 
560.6 
578.4 
595.5 

612.1 
628.1 
643.:5 
658.5 
.et-{.J..l 

kJ/mol 

6.07 
10.76 
16.43 
22.97 
26.27 

30.02 

30.31 
38.39 
47.17 
:56.58 
66,59 

77.15 
88.22 
99.77 

111.76 
124.18 

137.00 
150.19 
163.73 
177.60 

J/I(- mol 

224.4 
251.2 
273.2 
292.6 
300.9 

309.6 

310.2 
326.4 
341.6 
355.9 
369.6 

382.6 
395.1 
407.1 
418.7 
429.9 

440.8 
451.4 
461.6 
471.6 
.... t:Jl • .,) 

Table 7B.- Ther.odyna.ic functions of platinulllCII> tetraa.mine 
PtCNH",) ... "''' 

I( 

100 
150 
200 
250 
273.15 

298.15 

300 
3:50 
400 
4:50 
:500 

:S50 
600 
650 
700 
750 

800 
850 
.,00 
950 

1000 

J/I(-mol 

88.51 
109.83 
119.62 
136.11 
143.38 

151.00 

1:51.:56 
166.05 
179;60 
192,'20 
203.90 

214.76 
224.87 
:234.3:2 
:243.18 
251.49 

25".30 
266.64 
273.54 
2BO.02 
2B6.11 

1.104 
1.082 
1.075 
1.065 
1.062 

1.0S8 

1.0:59 
1.0:53 
1.049 
1.045 

.1.043 

1.040 
1.038 
1;037 
1.035 
1.034 

1.033 
1.032 
1.031 
1.031 
1.030 

J/K'mol 

293.7 
330.4 
362.1 
390.6 
403.0 

~15.9 

416.8 
441.3 
464.3 
486.2 
507.1 

:527.0 
:546.1 
564.5 
582.2 
,599.3 

61:5.8 
631.7 
647.1 
662.1 
676.6 

kJ/mol 

~.93 
10 .. 49 . 
16.03 
2:2.43 
:2:5.66 

29.34 . 

29.62 
37.57 
46.21 
:5:5.:51 
6:5.42 

7:5.69 
86.86 
96 .. 36 

110.30 
122.67 

135.44 
148.:59 
162.10 
175.94 
190.10 

JlK'mol 

2~4.4 
260.4 
282.0 
300.9 
309.0 

317.4 

318.1 
333.9 
348.8 
362.9 
376.2 

369.0 
401.4 
413.2 
424.6 
43:5.7 

446.:5 
4:56.9 
467.0 
47b.9 
486.:5 

Table 79. Thermodynamic functions of hydrogens.ulfate (HSO ... -) 

c,. 

J/K'mol 

100 35.73 
150 43.72 
200 53.49 
250 62.9CI 

298.15 70.87 

300 71.16 
350 78.47 
400 94.76 
450 9(1.13 
500 94.69 

550 98.57 
600 101. 89 
650 104.75 
700 107.24 
750 109.41 

900 111.32 
850 113.00 
901) 114.51 
950 115.86 

1000 117.06 

1.303 
1.235 
1.184 
1.153 

1.133 

1.132 
1. 119 
1. 109 
1.102 
1.096 

1.092 
1.089 
1.086 
1.084 
1.082 

1.081 
1.079 
1.078 
1.077 
1.076 

JIf(' mol 

229.5 
244.4 
258.3 
271.2 
277.0 

283.(1 

283.4 
295.0 
305.9 
316.2 
325.9 

335.1 
343.8 
3:52.1 
360.0 
367.4 

374.6 
381.4 
387.9 
394.1 
400.1 

H-H" 

kJ/mol 

3.36 
5.33 
7.76 

10.67 
12.17 

13.90 

14.03 
17.77 
21.86 
26.23 
30.86 

35.69 
40.70 
45.87 
51.17 
:56.59 

62.11 
67.72 
73.41 
79.17 
84.99 
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J/K'mol 

194.9 
208.8 
219'.5 
228.5 
232.4 

236.4 

236.7 
244.2 
251.2 
257.9 
264.2 

270.2 
276.1) 
281.5 
286.9 
292.0 

296.9 
301. 7 
306.3 
310.9 
315.1 

Table 80" T,h,ermOdynamiC function. of hydrogenselenate (HSeO ... -) 

1(1) 
150 
200 
250 
273.1:5 

C,. 

J/K'mol 

39.66 
50.62 
61.12 
70.65 
74.69 

298.15 79.76 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

800 
950 
900 
950 

1000 

79.05 
96.20 
92.15 
97.05 

101.10 

104.46 
107.29 
109.6B 
111. 74 
113.52 

115.08 
116.46 

.,117.69 
118.79 
119.77 

C,.IC" 

1.265 
1.197 
1.157 
1.133 
1.125 

1.116 

1.118 
1. 107 
1.099 
1.094 
1.090 

1.086 
1.064 
1.082 
1.080 
1. 079 

1.079 
1.077 
1.076 
1.075 
1.07~ 

JIf('mol 

233.8 
251.9 
268.0 
282.6 
289.1 

295.6 

296.3 
. 309.0 

320.9 
332.1 
342.5 

352.3 
. 361.5 

370.2 
378.4 
386.2 

393.6 
400.6 
407.3 
413.7 
419.8 

H-H .. 

kJ/mcl 

3.45 
5.71 
8.50 

11.80 
13.49 

15.40 

15.55 
19.69 
24.15 
2B.BB 
33.94 

38.98 
44.29 
49.70 
55.24 
60.97 

66.M 
72.3B 
78.23 
84.15 
90.11 

J II(' mol 

199.3 
213.9 
225.4 
235.4 
239.7 

244.1 

244.5 
252.9' 
260.6 
267.9 
274.9 

281.4 
297.7 
2'73.9 
299.5 
305.0 

310.3 
315.4 
320.4 
325.1 
329.7 

Table 81. Ther.odyna.ic: functions of hydrovenphoephate 
HPD ... ·-

100 
150 
200 
2:50 
273.15 

298.15 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

J/K-mcl 

35.93 
43.42 
52.14 
60.48 
64.10 

07.80 

09.06 
74.77 
80.59 
85.62 
89.'76 

93.73 
97.02 
99.92 

102.50 
104.81 

106.88 
108.74 
110.43 
111. 97 
113.37 

1.301 
1.237 
1.190 
1.159 
1.149 

1.140 

1.139 
1.125 
1.115 
1.108 
1.102 

1.0'77 
1.094 
1.091 
1.08B 
1.0B6 

1.084 
1.083 
1.081 
1.090 
1.079 

J/K'lIIol 

229.0 
245.5 
259.2 
271.7 
277.2 

283.0 

283.4 
294.4 
304.8 
314.6 
323.8 

332.6 
340.9 
348.8 
3:50.3 
363.4 

370.3 
376.9 
383.1 
389.1 
394.'7 

kJ/mol 

3<.37 
5.34 
7.73 

10.55 
11.9'7 

13.64 

13.77 
17.34 
21.23 
25.39 
29.78 

34.37 
39.14 
44.07 
49.13 
54.31 

5'7.61 
6:5.00 
70.48 
76.04 
81.67 

J/K'mol 

195.9 
:209.9 
220.:5 
229.5 
233.3 

237.3 

237.5 
244.9 
251.7 
258.2 
204.3 

270.1 
275.7 
281.0 
286.1 
291.0 

295.9 
300.3 
304.8 
309.0 
313.2 

Tabl. 82. Therlllodynamic functions of dihydroQenphosphate 
H",PO .. -

T C~ 

J/K'mol 

100 34.52 
150 39.37 
200 44.63 
250 53.14 
273.15 57.59 

298.15 62.54 

.300 62.91 
350 72.82 
400 82.17 
45(1 90.60 
500 98.04 

550 104.52 
600 110.15 
1>50 115.03 
700 119.26 
750 122.95 

900 126.17 
851) 129.00 
900 131. 49 
950 133.69 

1000 135.63 

C~/Cv 

1.317 
1.27'1 
1.229 
1.185 
1.169 

1.153 

1. 152 
1. 129 
1. 113 
1. 101 
L.093 

1.086 
1.082 
1.076 
1.075 
1.073 

1.071 
1.069 
1.068 
1.066 
1.065 

s 

233 .. 2 
247.9 
2:59.7 
?7"'.~ 
275.4 

280.7 

281.1 
291.5 
301.9 
312.1 
322.0 

331.1> 
341.0 
350.(1 
359.7 
367.0 

375.1 
392.8 
390.3 
397.4 
404.3 

I<J/mol 

3.35 
5.16 
7.22 
<L/o,A 

10.94 

12.44 

12.56 
15.95 
19.83 
24.15 
29.97 

33.94 
39.31 
44.95 
50.80 
56.96 

63JJ9 
69.47 
75.99 
82.62 
89.35 

J/l('mol 

199.8 
213.5 
223.6 
23LQ 
235.4 

239.0 

239.2 
246.0 
252.3 
258.4 
264.2 

269.9 
275.5 
290.9 
286.1 
291.2 

296 .. 2 
301. 1 
305.8 
310.5 
315.0 
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Table 83. Thermodynamic functions of hydrogenars;enate 
HAsO."'-

C .. ICv H-H .. -(G-H .. )IT 

J/K·mol 

100 4').88 
150 52.53 
200 63.24 
250 72.78 
273.1:5 76.77 

298.15 80.76 

30() 81.04 
350 87.98 
400 93.72 
45(l 98.43 
500 102~31 

530 10:5.54 
600 108.25 
6:50 110.56 
700 112.54 
750 114.27 

800 11:5.78 
850 117.12 
900 118.31 
950 119.37 

1000 120.3',3 

1.255 
1. 188 
1.1:51 
1.129 
1.121 

1.115 

1.114 
1. 104 
1.097 
1.092 
1.088 

1.086 
1.083 
1.081 
1.080 
1,078 

1.077 
1.076 
1.076 
1,075 
1.074 

J/I(· mol 

238.8 
257.6 
274.2 
289.4 
296.0 

302.9 

303.4 
316.4 
328.6 
339 •. 9 
3:50.5 

360.4 
369.7 
378.4 
386.7 
394.5 

401.9 
409.0 
415.7 
422.2 
428.3' 

kJ/mol 

3.48 
:5.82 
9.72 

12.12 
13.8:: 

15.82 

15.97 
20.20 
24.75 
29.~6 

34.58 

39.78 
45.13 
50.60 
56.18 
61.85 

67.60 
73.42 
79.31 
85 .. 25 
91.25 

Table 8.4. Thermodynam1 c f unct 1 ons of hydrogen vanadate 
HVO."-

C .. 

J/K·mol 

100 :!.8.25 
150 48.68 
200 59.59 
250 69.47 
273.15 73.60 

298.1577.73 

78.02 
85.21 

114.64 
116.08 
117.36 
1U'.:i_P',1 

11"1.53 

C,./Cv 

1.278 
1.206 
1.162 
1.1:!·6 
1.127 

1. 119 
1. 108 
1.100 
1.(l95 
1.090 

1. 081 
1.079 

1.078 
1.077 
1. 076 

1.C.l75 

J/K·mol 

235.8 
253.2 
268.8 
283.1 
289.5 

296.1 

296.6 
309.2 

352 .. 0 

393.1 
400.1 
406.7 

419.2 

H-H .. 

kJ/mol 

3.42 
5.58 
8.29 

11.52 
13.18 

15.07 

15.22 
19.30 
23.72 
28.41 
33.32 

65.87 
71.64 
77.48 
R~._ ~7 

89.32 

Table 85. Thermodynamic functions of oNalate (C",O .. "-) 

100 

C .. 

J/K·mol 

44.98 
5!.~ 71 
01. 91 
,"Q~ 11(\ 

273.15 72.63 

298.15 75.98 

300 
350 
400 
450 
500 

800 
850 
900 
950 

1000 

76.22 
8:2.42 
88.02 
93.01 
97.43 

101.30 
104.68 
107.02 
110.19 
112.43 

114.38 
116.09 
117.59 
118.92 
120.09 

C",/C .. 

1.123 

1.122 
1.112 
1.104 
1.098 
1.093 

1.089 
1.086 
1.084 
1.082 
1.080 

1.078 
1.077 
1.076 
1.075 
1.074 

J/f(·mol 

295.1 

389.9 
396.9 
403. :5 
409.9 
416.1 

H-H~ 

kJ/mol 

15.91 

38 .. 55 
43.70 
49.01 
54.45 
60.02 

65.69 
71. 45 
77.30 
83.21 
89.19 

J/I(·mol 

204.0 
218.8 
230.6 
240.9 
245.3 

249.8 

250.2 
258.7 
266.7 
274.2 
281.3 

288.0 
294.5 
300.6 
306.4 
312.1 

317.5 
322.6 
327.6 
332.4 
:!,37.1 

J/I(· mol 

201.7 
216.0 
227.3 
237.0 
241.2 

245.5 

245.9 
254.0 
261,7 
268.9 
275.7 

310.7 
315.8 

J/f(· mol 

193.6 

241.7 

297.1 
302.5 

Tab.l., .a6. Th.rmodynam1c fUnction. of dithionit. 
5:'20 .... 2 -

J/K·mol 

100 52.53 
1:50 64.29 
200 74,38 
250 83.14 
273.15 86.78 

298.15 90.42 

300 90.68 
350 97.07 
400 102.39 
450 106.90 
500 110.44 

550 113.44 
600 115.94 
650 l1B.02 
700 119.76 
750 121. 23 

800 122.48 
. 8!!i0 123.55 

900 124.47 
950 125.27 

1000 125.96 

C .. ICv 

1. 188 
1. 149 
1.126 
1.111 
1. 106 

1.101 

1.101 
1.094 
1.088 
1.094 
1.081 

1.079 
1.077 
1. 070 
1.075 
1.074 

1.073 
1.072 
1.072 
1.071 
1.071 

JIf(·mol 

24~.7 

266.2 
286.2 
303.7 
311.2 

319.0 

319.6 
334.0 
347.4 
359.7 
371.1 

381.8 
391.8 
401.1 
410.0 
41B.3 

426.1 
433.6 
440.7 
447.4 
453.9 

kJ/mol 

4.00 
6.93 

10.41 
14.35 
16.32 

18.53 

18.70 
23.40 
28.39 
33.62 
39.06 

44.65 
50.39 
56.24 
b2.19 
6B.21 

74.31 
80.46 
86.b6 
92.90 
99.18 

Table 87'. Thermodynamic functions of disulfite 
S'70~:7-

J/I( ·(001 

100 49.69 
150 63.39 
200 76 .. 21 
250 87 .. ·,0 
273.15 92.53 

298.15 97.40 

800 

97. '75 
106.37 
113.66 
,19.77 
124.88 

14 

142.21 
143.79 
145.14 
146.:52 
147.35 

C .. ICv 

1.201 
1 ~ 1 ~ 1 
1.122 
1.105 
1.')99 

1.09:."'· 

1.093. 
1 .. 085 
:.079 
1..(175 
1.071 

1.062 
1. 061 
1. 061 
1.060 
1.060 

258.0 
280.7 
31)0.7 
319.0 
327.0 

335 .. 9 

437.4 
447.0 

456.1 
464.8 
473.0 
48').9 
488.4 

kJ/mol 

3.8~· 

6.66 
It).l:S 
14.26 
16.34 

18.72 

18.90 
24.01 
29.51 
35 .. 35 
41.47 

47.8~: 

54.38 

81.97 
12 

Tabl. 88. Th.rlllodyn.lllic function. of dithion.t. 
1320."'--

T 

100 
150 
200 

c .. 

J/K·mol 

54.12 
71.58 
8b.84 

250 t;lt;l.Cl!S 

273.15 105.23 

298.15 110.64 

300 
350 
400 
450 
500 

550 
bOO 
650 
700 
750 

800 
850 
900 
950 

1000 

111.03 
120.66 
128.92 
135.95 
141.92 

146.97 
151.25 
154.87 
157.96 
160.60 

162.87 
1614.83 
166.53 
168.01 
169.30 

C .. IC .. 

1.182 
1.1Z1 
1.106 
1 .. 091 

1.086 

1.081 

1.081 
1.074 
1.01!.9 
1.065 
1.062 

1.060 
1.058 
1.057 
1.056 
1.055 

1.054 
1.053 
1.053 
1.052 
1.052 

J/K'mol 

249.9 
275.2 
298.0 
3tG.S 
327.8 

337.3 

338.0 
355.8 
37'2.5 
388.1 
402.8 

416.5 
429.5 
441.8 
453.3 
464.3 

474.8 
484.7 
494.2 
503.2 
511.9 

kJ/mol 

3.96 
7.11 

11.08 
te.?!> 
18.13 

20.SZ 

21.03 
26.83 
3:L07 
39.70 
46.65 

5Z.8S 
61.34 
68.99 
76.81 
84.78 

92.97 
101.06 
109.35 
117.71 
126.14 

J/f(· mol 

202.6 
220.0 
234.1 
246.3 
251.5 

256.8 

257.2 
267.2 
276.4 
2'65.0 
293.0 

300.6 
307.8 
314.6 
321.1 
327.3 

333.2 
338.9 
344.4 
349.6 
354.7 

-(G-Hn)/T 

.1/1(' mol 

219.7 
236.3 
251).0 
262.0 
267.2 

272.5 

272.9 
283.0 
292.5 
3(~1. 5 
~,ll) .. 1) 

353.6 

371.8 
1077.5 

J/K- mol 

210.4 
227.'0 
242.6 
:2!>IS.C 
261.5 

267.5 

267.9 
279.2 
?RQ.R 

299.9 
::509.4 

318.6 
327.3 
335.6 
343.6 
351.3 

35'0.7 
365.8 
Z72.7 
379.3 
385.7 
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T.bla 89. Thermodynamic: func:tions> of p.roKydisulfat" 
S::zO .. ::t-

100 
1:30 
20(J 

2~0 
273.15 

298.15 

300 
350 
400 
450 
300 

550 
600 
650 
700 
750 

900 
850 
900 
9::50 

1000 

C .. 

J IK- mel 

.41.79 
59.47 
91.05 

102.04 
111.03 

120.10 

120.75 
136.79 
150.31 
161. 6:2 
171.06 

178.94 
18:5.54 
191.09 
19:5.78 
199.77 

203.19 
206.12 
209.66 
210.86 
212.79 

1.249 
1.163 
1. 114 
1.089 
1.081 

1.074 

1.074 
1.065 
1.059 
1.054 
1.051 

1.049 
1. 047 
1.045 
1.044 
1.043 

1.043 
1.(142 
1.042 
1.()41 
1.041 

J/I(-mol 

261. Q 
281.0 
301.1 
321. 4 
330.9 

341.0 

341. 7 
361.6 
380.8 
399.1 
416. i 

433.4 
449.2 
'1M.:!· 
478.6 
492.::!· 

5c)5.3 
517.7 
529.6 
540.9 
551.8 

H-H .. 

kJ/mcl 

3 .. 51 
6.C)1 
9.52 

14.10 
16.37 

19.46 

19.68 
2b.13 
33.32 I 

58.21 
67.33 
76.74 
86.42 
96.31 

106.39 
116.62 
126.99 
137.48 
148.r)7 

T.bl. 90. Th.rmodynlunic func;tions of t.trath1cn.ta 
5 .. 0 .. "'-

100 
1:50 
:WO 
250 
273.15 

298.15 

300 
350 
400 
450 
500 

550 
600 
650 
700 

900 
850 
900 
950 

1000 

J/K-mol 

4o!>.73 
64.40 
94.46 

103.86 
112.26 

120.83 

121.45 
1.36.85 
15Q.06 
161. 23 
170.62 

178.51 
185.13 
190.72 
195.45 

:202.92 
205.Se 
209.44 
210.67 
212.61 

1.216 
1.148 
1.109 
1.097 
1.080 

1.074 

1. ()73 
1.065 
1.059 
1.054 
1.051 

1.049 
1.047 
1.046 
1.044 

1.043 
1.042 
1. 042 
1.041 
1.0'H 

J/I(-mol 

271.9 
294.0 
315.3 
336.2 
345.8 

356.0 

356.7 
376.7 
395.9 
414.2 
431.6 

44e.·"!-
4o!>4.1 
479.2 
493.5 

520.1 
532.5 
544.3 
:5:55. /; 
:566.5 

kJ/mol 

3.72 
6.48 

111).~() 

14. '11 
17.42 

20.33 

20.55 
27.02 
34.20 
41.99 
50.30 

59.03 
68.13 
77.53 
87.19 

107.12 
117.34 
127.7(,' 
138.18 
148.76 

Table 91. Ther.odyn •• lc functions of hypophosphat. 

100 
1:50 
200 
2150 
273.115 

298.115 

300 
3150 
400 
4150 

:S:50 
600 
6:50 
700 
7:50 

800 
850 
900 
'i'SO 

1000 

J/K'",ol 

:515.49 
73.66 
E19.157 

103.10 
108.66 

114.24 

114.63 
124.44 
132.71 
139.63 

1:50.215 
1154.29 
1157.68 
160.54 
162.98 

1615.0:5 
166.84 
168.:se 
169.71 
170.89 

1.17& 
1.127 
1.102 
1.066 
1.063 

1.07S 

1.079 
1.072 
1.067 
1.063 

1\0:59 
1.0:57 
1.0:56 
1.015:5 
1.0154 

1.053 
1.052 
1.052 
1.0152 
1.051 

PaD.~-

s 

2::;1.0 
217.0 
300.4 
321.9 
331.2 

341.0 

341.7 
360.1 
317.3 
393.4 

422.:5 
435.7 
448.2 
460.0 
471.2 

481.7 
491.8 
501.4 
510.5 
1519.3 

M-H. 

kJ/mol 

4.03 
7.26 

11.315 
16.18 
18.63 

21.42 

21.63 
27.61 
34.0:5 
40.86 

55.39 
63.00 
70.81 
78.76 
136.815 

95.06 
103.315 
111. 73 
120.19 
128.70 

J. Phys. Chern. Ref. Data, Vol. 16, No.1, 1987 

-(G-H.,) IT 

J/I(-mol 

223.9 
241.0 
253.5 
265.0 
270.2 

275.7 

276.1 
296.9 
297.5 
307.8 
317.8 

327.5 
337.C 
346.2 
355.:2 
363.9 

372.3 
380 .. 5 
388.5 
396.2 
403.7 

-lG-H .. JIT 

J/I(-mol 

,234.7 
t :250.8 

264.3 
276.6 
292.0 

287.8 

288.2 
299.5 
310.3 
320.8 
331.1 

386.2 
394.4 
402.4 
410.2 
417.7 

-(G-H .. )IT 

J/K'mol 

210.7 
:a8.:5 
243.6 
2:57.1 
263.0 

269.2 

269.6 
291.2 
292.2 
302.:5 
~1;.:.4 

321.8 
330.7 
339.3 
347.5 
3315.4 

362.9 
370.2 
377.2 
384.0 
390.6 

T.bl. 92. ThermodynAmic functions of diphcsph.t. 

T, 

100 
1:50 
200 
2:50 
273.15 

29S.115 

300 
350 
400 
4:50 
500 

5:50 
600 
6:50 
700 
7:50 

SOO 
S:50 
900 
950 

1000 

C,.. 

J/K'mol 

47.19 
66.99 
8 .... 99 

104.86 
112.28 

119.70 

120.23 
133.21 
144.0:5 
1='3.0~ 
1&0;51 

166.70 
171.86 
176.17 
179.80 
182.99 

18:5.:50 
1137.74 
189.69 
191.36 
192.92 

C,./C .. 

1.214 
1.142 
1.106 
1.086 
1.080 

1.07:5 

1.074 
1. 067' 
1.061 
1.0:57 
1.0:5:5 

1.0:52 
1.0:51 
1.0:50 
1.048 
1.048 

1.047 
1.046 
1.046 
1.04~ 
1.04::1 

P:z07 .... -

J/K'mol 

256.8 
279.c 
301. 7 
323.0 
332.6 

342.8 

343.5 
3&3.1 
:S81 • .!> 
399.1 
41:5.6 

431.2 
446.0 
4159.'i' 
473.1 
495.6 

497.5 
508.9 
:519.6 
:529.9 
:539.7 

kJ/mcl 

3.67 
6.:51 

10.37 
15.17 
17.69 

20.81 
27.15 
34.00;-
41.:53 
49.37 

57.:56 
66.03 
74.73 
S3.63 
92.70 

101.91 
111.24 
120.69 
130.21 
1::59.81 

Tabla 93. Th.rlllodyna",iC: functions tOi dic:hro •• ta 
Cr .. O.,."'-

100 
150 
200 
250 
273.15 

299.15 

300 
3S0 
400 
4::;0 
:500 

550 
600 
650 
700 

800 
850 
900 
950 

1000 

c,. 

J/K'mol 

61.38 
98.23 

110.06 
127.3o!> 
134.18 

140.91 

141. 27 
152.45 
161.41 
168.60 
174.39 

179.09 
182.92 
186.07 
188.69 

192.73 
194.30 
195.o!>5 
19b.81 
197.81 

1.1:57 
1.104 
1.082 
1.070 
1.0610 

1.063 

1.063 
1.058 
1.054 
1.052 
1.050 

1.049 
1.048 
1.047 
1.046 

1.045 
1.045 
1.044 
1.044 
1.044 

J/K'mol 

271.0 
301.1 
329.6 
356.1 
367.7 

379.7 

380.10 
403.2 
424.2 
443.b 
461.7 

478.6 
494.3 
509.1 
523.0 

548.4 
So!>O.2 
571.3 
581.9 
592.0 

kJ/mel 

4.18 
7.93 

12.91 
18.810 
21.89 

25.33 

25.59 
32.95 
40.90 
49.06 
:57.104 

66.49 
75.153 
84.76 
94.13 

113.21 
122.89 
132.64 
142.45 
1:52.32 

J/K- mel 

220.2 
236.2 
249.9 
262.3 
267.9 

273.8 

274.2 
'2.8'5.':5 
2"1'0.4 
306.8 
316.9 

326.6 
335.9 
344.9 
3153.6 
362.0 

370.1 
377.9 
3S:5.:5 
392.8 
3'i'9.9 

-lG-Ho)/T 

J/K'mol 

229.2 
248.2 
2&5.0 
280.6 
287.5 

294.7 

295.3 
309.1 
322.2 
3~4.b 
346.4 

357.7 
369.4 
379.7 
389.15 
~<;>7_<;> 

406.9 
415.6 
423.9 
432.0 
439.7 

TAble 94. Th.rmodyn.",lc functions of hydrazinlum (N2H .. ~) 

1(1) 

1:50 
200 
2:50 
273.15 

298.15 

300 
350 
400 
450 
:;)1)1) 

551) 
600 
650 
700 
750 

90') 
850 
9(1) 

950 
10(1) 

J/K-mol 

33.49 
34.71 
36.88 
39.93 
41.60 

43.S4 

43.69 
4'7.136 
52.16 
56.42 
00.57 

o!>4.61 
68.55 
72.40 
76.17 
79.8;' 

83.46 
86.95 
90.34 
9:!-.60 
96.73 

c .. le., 

1.330 
1.315 
1.291 
1.263 
1.250 

1.236 

1.235 
1.210 
1.190 
1.173 
1.159 

1.149 
1.139 
1.130 
1.123 
1.11b 

1. 111 
1.106 
1.101 
1.097 
1.094 

J/K' mol 

190.6 
204.4 
214.6 
223.2 
~2~~8 

230.5 

230.9 
237.9 
244.5 
250.9 
257.0 

263.0 
268.8 
274.4 
279.9 
285.3 

290.6 
295.9 
300.8 
305.8 
310.7 

kJ/mol 

3.33 
5.03 
b.82 
8.73 

10.74 

10.82 
13.11 
15.61 
18.32 
21.25 

24.39 
27.71 
31.23 
34.95 
38.85 

42.93 
47.19 
51.62 
56.22 
6').98 

J/K- mol 

157.3 
170.9 
180.5 
189.2 
j91.4 

194.5 

194.7 
200.4 
205.5 
210.2 
214.5 

218.7 
222.6 
226.4 
230.0 
233.5 

236.9 
240.2 
243.5 
24b.6 
249.7 
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Tabl. 9:5. Th.rmodynamic functions of hydrlllzlniu.m 
N,H.:a+ 

7 

K 

100 
150 
200 
250 
273.15 

300 
350 
41)0 
450 
:500 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

C,. 

J/K-mol 

33.77 
35.47 
37.98 
41.48 
43.41 

45.67 

45.94 
50.68 
55.64 
60.55 
05.33 

69.99 
74.55 
79.04 
83.47 
87.92 

92.09 
,"lb. 2:5 

100.30 
104.22 
107.99 

c,.le ... 

1.327 
1.306 
1.280 
1. 251 
1.237 

1.223 

1.222 
1.196 
1.176 
1.159 
1.146 

1. 
1. 
1.118 
1.111 
1.105 

1.099 
1.09:5 
1.090 
1.087 
1.083 

J/K-mol 

184.2 
198.2 
208.7 
217.5 
221_~ 

22:5.2 

225.5 
232.9 
240.0 
246.8 
253.5 

259.9 
2b6.2 
27:2.3 
278.4 
284.3 

290.1 
29'S.S 
301.4 
306.9 
312.4 

H-H~ 

kJ/mol 

3.33 
S.O/:' 
6.89 
8.8e 
9.S6 

10.97 

11.06 
13,47 
16.13 
19.03 
22.18 

25.56 
29.18 
33.02 
37.08 
41.36 

4:5.86 
:50.57 
:55.48 
60.6(1 
65.90 

J/K-mol 

150.9 
164.4 
17.1 •• 2 
182.0 
185.2 

188.4 

188.6 
194.4 
199.7 
204.5 
209.1 

213.4 
217.6 
221. /:, 
225.4 
229.1 

232.8 
23b.3 
239.8 
243.1 
246.5 

Tlibl. 9b. ThermodynlllmlC: functions of he,..a.fluorOlilluminlite 
A1F ... "'-

k 

HiO 
l;:)Y 

200 
2:50 
273.15 

299.15 

300 
3:50 
400 
430 
:500 

:5:50 
600 
6:50 
700 
7:50 

800 
950 
.900 
":;'0 

1000 

C,. 

J/K-mol 

34.20 
7"f.7V 

100.44 
11:5.22 
120.43 

12:5.16 

12:5.48 
132.67 
137.82 
141,.60 
144'.44 

146.62 
148.32 
149.i!>7 
150.70 
151.6~ 

132.39 
153.01 
153.53 
1:;t).II!!f" 
154.35 

C,.IC", 

1. 181 
l.UC 
1'.090 
1.078 
1.074 

1.071 

1.071 
1.067 
1.064 
1.062 
1.061 

1.060 
1.0:59 
1.059 
1.058 
1. 058 

1.0:58 
1.057 
1.057 
1.0:;'-
1.057 

J/K'mol 

231. 4 , 
;z::»e.:J 
284.2 
308.3 
319.7 

329.5 

330.3 
3:50.2 
368.3 
384.7 
399.8 

413.7 
426.:5 
438.4 
449.6 
460.0 

469.8 
479.1 
487.8 
... "6.1 
:504.0 

kJ/mol 

3.94 
7. ~., 

11.72 
17.14 
19.87 

22.94 

23.17 
29.63 
36.40 
43.39 
:50.:5:5 

:57.93 
6:5.20 
72.65 
80.16 
97.72 

9~.33 
102.96 
110.63 
lUI.::H 
126.02 

193.1 
Z10.:3 
225.6 
239.8 
246.0 

2:52.6 

233.0 
26:5.5 
277.3 
288.3 
299.7 

308.5 
317.8 
326.7 
335.0 
343.0 

3:50.7 
3:57.9 
364.9 
07:1,. .. ":;' 

378.0 

Tabl. 97. Th ... ,.odynam1c .functions of he,.lIIfluorosUicat. 

7' 

100 
1:50 
200 
250 
2n.l:5 

298.1:5 

300 
350 
400 
450 
500 

550 
600 
b:50 
700 
750 

900 
950 
900 
950 

1000 

C,. 

J/K-mol 

44.81 
6:5.49 
85.43 

11)1.39 
107.41 

113.05 

113.44 
122.41 
129.12 
134.21 
138.12 

141.18 
143.00 
145.55 
147.1 .. 
148.44 

149.53 
150.45 
151.22 
151. 89 
152.40 

1.228 
1. 145 
1.108 
1.099 
1.094 

1.079 

1.079 
1.073 
1.0&9 
1.066 
1.064 

1.063 
1.061 
1.061 
.1..000 

1.059 

1.059 
1.(158 
1.058 
1.058 
1.058 

StF ... :o-

s 
J/t(-moi 

226.5 
248.5 
270.1 
291.0 
300.2 

309.9 

310.6 
329.9 
345.0 
361.1 
373.5 

3S8.S 
401.2 
412.7 
,+;':..).Q 

433.9 

443.4 
452.5 
401.1 
469.3 
477.1 

H-Ho 

kJ/mol 

3.56 
6.31 

10.09 
14.78 
17.20 

19.96 

20.17 
26.08 
32.37 
38.96 
45.77 

52.76 
59.98 
67.11 
(~.4~ 

81.82 

89.27 
96.77 

104.31 
111.89 
119.50 

J/K'mol 

190.9 
206.4 
219.7 
231.9 
237.3 

243.0 

243.4 
2:;4.~ 
264.7 
274.::> 
293.9 

292.9 
301.4 
309.5 
.j,l/ .. ~ 

324.7 

331.8 
338.7 
345.2 
351.5 
357.6 

Tabl l• ~8. Th.rmodynllllll1c functions of h.xaflu.orostlllnnllltellV) 
SnF6"'-

K 

,100 
150 
200 
250 
273.1:5 

298.1:5 

300 
350 
400 
450 
500 

550 
600 
650 
700 
7!S0 

,800 
a:so 
900 
950 

1<)0<) 

C,. 

J/K'mcl 

6:5.14 
89.63 

107.77 
120.54 
12:5.05 

129.15 

129.42 
135.b8 
140.19 
143. !SO 
1410.00 

147.91 
149.41 
150.61 
151. 57 
152.36 

133.02 
153.56 
1:54.02 
154.42 
154.76 

CI'IC" 

1 .. 146 
1.102 
1.084 
1. 074 
1.071 

1.069 

1.069 
1.06:5 
1.063 
1.062 
1.01>CI 

1.060 
1.0:59 
1.058 
1.058 
1.0:513 

1.057 
1.057 
1.057 
1.057 
1.057 

J/\(-mcl 

246.8 
278.1 
306.5 
332.0 
342.9 

354.0 

354.8 
37:;.2 
393.7 
410.4 
425.i!> 

439.7 
452.6 
464.6 
475.9 
4910.3 

491>.1 
50:3.4 
514.2 
522.6 
53('.5 

H-HD 

kJ/mol 

4.27 
8.11 

13.13 
18.96 
21.70 

24',89 

25.12 
31.7:5 
:sa. 100 
4:5.7:5 
52.99 

60.34 
67.713 
7:5.28 
92.83 
90.4:$ 

96.07 
105.73 
113.42 
121.14 
128.96 

J/K-mol 

204.1 
223.10 
240.8 
2:56.6 
263.4 

270.6 

271. 1 
284.!S 
297.0 
308.7 
319.7 

:$29.9 
339.6 
::!-48.a 
357.5 
31>5.7 

373.5 
381. 0 
388.2 
395.0 
401.6 

Tabl. 99. Thermodynamic functions of hR,.achlororhodat.(IIII 
RhCl ... "'-

100 
160 

200 
250 
273.15 

298.15 

300 
350 
4')0 
450 
500 

550 
600 
650 
700 
750 

800 

'0'60 
1000 

c,. 

J/K'JIIol 

90.32 
117.06 
132.49 
140.64 
143.19 

145.37 

145.52 
148.63 
150.72 
152.18 
153.25 

1~4.05 

154.66 
155.14 
155.53 
\!S5.84 

156.09 
156.31 
156.48 
le;".",~ 

156.76 

Cl"lCv 

1. lfJl 
110?~ 

1. 067 
1.063 
1.01>2 

1. 061 

1.061 
1.059 
1.058 
1.058 
1.057 

1.057 
1.0:57 
1.057 
1.056 
1.056 

1.056 
1.056 
1.056 
1.0ts,:,. 

1.056 

s 

J/t(· mol 

271:>.1 

354.7 
385.2 
397.8 

410.4 

411.3 
434.0 
454.0 
4"11.8 
487.9 

502.6 
516.0 
5213.4 
:539.9 
550.6 

560.7 
570.2 
579.1 

H-H" 

kJ/mol 

5.28 

16.85 
23.69 
26.98 

30.59 

30.86 
38.22 
45.70 
5~,.28 

60.92 

68.60 
76.32 
94.06 
91.83 
99.61 

107.41 
115.22 
123.04 
1~O,07 

138.71 

JlI(-mol 

223.4 

270.4 
290.4 
299.0 

307.8 

308.4 
324.8 
339.7 
3'.53.4 
366.1 

377.9 
388.8 
399.1 
408.7 
417.8 

426.4 
434.6 
442.4 

4:56.9 

Tabl. 100. ThermOdynamic functions of h.,..chioroplill Illldlit. (IVI 
f>dCl ... "'-

100 
150 
20C) 
25(' 
273.15 

298.15 

300 
35(1 
400 
450 
500 

~50 
600 
650 
7Qr) 
750 

800 
85(1 
900 
950 

1000 

C,. 

J/K-mol 

91.03 
117.40 
131.87 
140.09 
142.68 

144.91 

145.06 
148.25 
130.41 
151.93 
1:53.04 

153.87 
154.51 
155.01 
155.41 
155.74 

156.00 
156.23 
156.41 
156.57 
156.71 

C,.IC., 

1.101 
1.076 
1.067 
1.063 
1.062 

1. 061 

1.<)61 
1.059 
1.059 
1.058 
1.057 

1.057 
1.0:57 
1.057 
1.C)57 
1.056 

1.056 
1.056 
1.056 
1.056 
1.056 

J/t(-mol 

278.3 
.320.7 
351:..7 
387.1 
399.6 

412.2 

413.1 
4:~!#i. 7 
455.7 
473.5 
489.5 

504.2 
:517.6 
530.0 
541.5 
552.2 

kJ/mol 

5.41 
H'. 68 
lb.95 
23.77 
27.04 

30.64 

3').90 
:<;1'(, ?.4 

45.71 
53.27 
60.90 

68.57 
76.28 
84.02 
91.78 
99.56 

107.35 
115.16 
122.98 
130.80 
138.63 

-(G-H"J/T 

J/!(- mol 

224.3 
249.5 
272.1) 
292.0 
300.6 

310.1 
':'!'."::'b.S 

341. 4 
355.1 
367.7 

379.5 
390.4 
400.7 
4H>." 
419.5 

428.1 
436.2 
444.0 
451. 4 
458.5 
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Tabla 101. Th.rmodynamic funct.ions .0+ h."ac:hlorost.annatetlV) 
SnCl .. "'-

100 
150 
:;:00 
250 
273.15 

C,. 

J/I(·mol 

101.14 
12~.22 

137.42 
144.08 
146.14 

:298.15 147.91 

300 
350 
400 
451) 
:;00 

55r) 
.. 00 

650 
700 
750 

600 
850 
900 
'150 

1000 

148.02 
150.52 
152.19 
153.37 
154.22 

155.73 
156.03 
156.28 

156.48 
156.65 
156.79 
156.91 
157.01 

C,.ICv 

1.090 
1. 071 
1.064 
1.061 
1.060 

1.06(. 

1.0bl) 
1.058 
1.058 
1.057 
1.057 

1.057 
l.0i!7 

1.051> 
1.0:5b 
1.056 

1.0:56 
1.056 
1.051> 
1.056 
1.0::56 

J/I<·mol 

289.0 
335.1 
373.0 
404.5 
417.3 

430.2 

4::>1.1 
454.1 
474.3 
492.3 
508.6 

581.6 
591.1 
61)0.1 
606.6 
616.6 

H-#l .. 

kJ Imol 

5.98 
11.70 
18.30 
25.36 
28 r 72 

32.39 

::>:2./:)/ 
40.13 
47.71 
55 .. 35 
63.04 

70.76 

86.3(; 
94.09 

101.90 

109.72 
117.5::; 
125.31:3 
133.23 
1'41.07 

-fG-H .. J/T 

J/K··mol 

3;11. 6 

394.6 
"'105 .. 9 

416.0 
426.4 
435.7 

444.5 
452.9 
460.8 
468 •. 3 
475.6 

Table 102.- ThermodynamiC: funct.ions of he"achlororhllnat.lI(lV) 
ReCl ... 2-

100 
150 
;..::00 

250 
273.15 

298.15 

300 
:>:50 
400 
4:S0 
500 

550 
600 
650 
II)V 

750 

BOO 
850 
900 
950 

J/I<·mol 

97.52 
122.07 
J~O.H;' 

142.38 
144.67 

146.6:3 

146.75 
149.1';4 
151.42 
152.75 
153.71 

154.43 
154.Q8 
155.42 
10::1.10 
156.04 

156.27 
156.4? 
156.63 
156.76 
1!'l'-.91ll 

C,./Cv 

1.093 
1.073 
1.')~O 

1.062 
1·.061 

1.060 

1.060 
I.O!,;9 
1.05S 
1.066 
.1. 0:57 

1.0:57 
1.0:57 
1.057 
I. v::!/:) 

1.056 

1.0:56 
1.056 
1.0:56 
1.056 

J/I('mol 

300.1 
344.8 
~eu.~ 

412.9 
425.6 

438.3 

4~9.2 
4i>?1 
492.2 
:S00.1 
516.:;: 

:S::W.9 
544.4 
556.8 
::!/:)t:f.~ 

579.1 

589.2 
598.7 
1007.6 
1016.1 

kJ /mol 

:5.82 
11..38 
'T.B~ 

24.79 
29.12 

31.76 

32,03 
3'1.44 
46.97 
54.59 
62.24 

69.94 
77.69 
85.44 
93~ J!."".l, 

101.01 

106.82 
116.64 
124.47 
132.30 

J/K· mol 

,.. 
241.8 
268.9 
Z~Z.T 

313.7 
322.6 

~::U.8 

332.5 
:':4'1.4 
3M.8 
378.8 
391.8 

403.8 
414.9 
42:5.4 
'1.j;:).;( 

444.4 

453.2 
461.4 . 
469.3 
471>.8 

Tabla 103. Thermodynamic iunct.ions oi he,.ac:hlorcirid"tetllll 
IrCl .. "-

C,. 

J/K·mol 

101) 92 .. (J3 
150 118.75 
200 133.01 
250 140.98 
273.15 143.47 

298.15 145.61 

300 145.75 
350 148.79 
400 150.84 
450 152.28 
500 153.33 

550 154.12 
600 154.72 
650 155.19 
700 155.57 
75(1 155.87 

BOO 156.12 
850 156a33 
901) 156.51 
950 156.66 

10(11) 156."18 

C,.ICv 

1.099 
1.075 
1.067 
1.063 
1.062 

1.061 

1.060 
1.059 
1.1)58 
1.1)58 
1.057 

1.057 
1.057 
1.057 
1.056 
1.056 

1.056 
1.056 
1.(>56 
1.056 
1.056 

281.0 
324.5 
361).8 
:591.4 
404.0 

416. "1 

417.6 
440.3 
460.~. 

478.2 
494.3 

51)8.9 
522.4 
534.8 
546.3 
557.0 

567.1 
576.6 
585.5 
594.0 
UJ2.0 

kJ/mol 

5.39 
10.73 
1"1.06 
23.9:':: 
27.22 

3,).84 

31. 11 
38.48 
45.97 
53.55 
61.19 

68.88 
76.60 
84.35 
92.12 
99.9(> 

107.71) 
115.52 
123.34 
131. 17 
139.00 
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-fG-HQJ/T 

J/K·mol 

227.6 
253.0 
275.5 
295 .. 7 
304.4 

313.3 

313.9 
330.4 
345.4 
359.2 
371.9 

383.7 
394.7 
405.CJ 
414.7 
423.8 

432.5 
440.7 
448.5 
455.9 
463.0 

"Table 104,·, Thar.odyn •• 1c i\1nct;ion. of ha"achloroiridat;.OVI 
IrCl."'-

100 
150 
200 
250 
273.1:; 

~QI.I 

350 
400 
450 
:500 

550 
4.00 
.50 
700 
750 

900 
850 
"100 
9:50 

1000 

C,. 

J/K·mcl 

92.64 
119.17 
133.23 
141.10 
143.:56 

~"I;:).ClZ 

148.84 
150.97 
152.31 
153.35 

1:54.13 
1!54_7~ 

15:5.20 
U55.:57 
155.89 

1156.13 
·156.34 
1156.S1 
151>.66 
IS6.79 

C,./C" 

1.099 
1.075 
1.067 
1.063 
1.061 

1.061 

1.QOO 

1.·0:59 
1.0:58 
1.0:58 
1.0:57 

1.0:57 
t.()!!;? 

1.057 
1.0156 
1.0156 

1.056 
1.0!56 
1.0:56 
1.056 
1.0:56 

s 

J/K·IIIOI 

279.6 
322.8 
359.2 
399.8 
402.4 

415.1 

-.1 •• Q 

439.7 
458.7 
47.,6 
492.7 

:507.4 
!>~n.g 

:533.2 
:544.7 
555.5 

151>15.5 
575.0 
:593."1 
:5"12.4 
600.4 

H-H. 

kJ/mol 

5.40 
10.77 
17.11 
23.9"1 
27.29 

30.90 

;H.17 
39.154 
46.04 
53.62 
61.26 

68."1:5 
. 710.107 

94.42 
92.19 
99.98 

107.78 
11:5.:5"1 
123.41 
131.24 
139.08 

-lO-H.JIT 

J/K'/IIol 

225.6 
251.0 
273.1> 
293.9 
302.5 

311.5 

0,:)1.2.. \ ' 

328.6 
343.6 
357.4 
370.2 

382.0 
:J9:<:.O 
403.3 
413.0 
422.2 

430.9 
439.0 
446.9 
4$4.3 
461.4 

Tabl. 105. Th.r.odyna.ic funct;Uma of h.llachloroplat;inat..( IV) 
PtCl.'"-

100 
150 
zoo 
250 
273.15 

.291i1.15 

300 
350 
400 
450 
500 

550 
600 
650 
7QO 

750 

800 
8150 
900 
950 

c,. 

JlK"mol 

94.:51 
118.72 
1::JZ_415 
140.38 
142.91 

14:5.09 

1415.23 
148.36 
1150.48 
151.99 
1153.08 

153.90 
1:54.154 
155.03 
100 ... ;:5 

1:5:5.7::; 

1:56.02 
156.24 
1156.42 
156.::i8 

1.096 
1.07:5 

1.0103 
1.062 

1.061 

1.061 
1.059 
1.0:58 
1.058 
1.0:57 

1.057 
1.057 
1.057 
1.007 

1.056 

J/K'mol 

290.:5 
333.8 

400.5 
413.1 

425.7 

426.0 
449.2 
469.2 
487.0 
:503.1 

::i17.7 
1531.1 
543.5 
;:)::)0.1) 

156::i.8 

:575.e 
585.3 
1594.2 
602.7 

I<J/mcl 

!!i. 84 
11.23 
17.0"4 

24.36 
27.66 

31.26 

3J.53 
38.88 
46.35 
!!i3.91 
61.54 

69.22 
76.93 
94.07 
"1;;:, • .q.~ 

100.21 

108.00 
115.81 
123.6:l-
1:S1.45 

J/K·mol· 

232.0 
259.0 

31):3.0 
:S11.8 

320.9 

32J.:5 
338.2 
353.3 
367.2 
380.0 

391.9 
402.9 
413.::!. 

432.2 

440.8 
449.0 
456.9 
464.3 

Tablll 106. Th.rmodynami c func:t.lons of n.".bromostannate (IV' 
SnBr .. 2 -

100 
1:50 
200 
250 
273.15 

298.115 

300 
3:50 
400 
450 
500 

550 
600 
6:50 
700 
750 

BOO 
850 
900 
950 

1000 

c .. 

J/K'fflol 

12::!..51 
140.11 
147.30 
150,94 
152,03 

152.95 

153.01 
154.29 
155.13 
155.72 
1510.14 

156.46 
156.70 
156.88 
157.03 
157.15 

157.25 
157.33 
157.40 
157.46 
157.51 

C,.ICv 

1.072 
1.063 
1.060 
1.058 
1.058 

1.0:57 

1.057 
1.057 
1.057 
1.056 
1.056 

1.(>56 
1.(>:56 
1.056 
1.056 
1.0:56 

1.056 
1.056 
1.056 
1.056 
1.056 

J/I(·mol 

337.7 
391.4 
43:2.8 
466.1 
479.5 

492.9 

493.8 
517.5 
538.2 
556.5 
572.9 

587.8 
601.5 
614.0 
b25.b 
636.5 

641,.6 
6151:1.2 
665.2 
673.7 
681.7 

H-H6 

kJ/mol 

7.1,6 
14.31 
21.52 
28.98 
32.49 

36.30 

31>.59 
44.27 
52.01 
59.7S 
67.5S 

75.39 
83.22 
91.06 
Q6.'11 

106.76 

114.62 
122.49 
130.3b 
138.23 
146.10 

.... (G-H"J IT 

Jlk·mol 

261.1 
2'16.0 
325.2 
350 • .2 
360.6 

371.1 

371.9 
391.1 
408.2 
423.7 
437.8 

450.8 
462.8 
473.9 
464.3 
494.1 

503.3 
512.1 
520.3 
526.2 
535.6 



THERMODYNAMIC FUNCTIONS OF GASEOUS POL YATOMIC IONS 85 

T.bl. 107. Thltrmodyn;amic func:tions of hellac:yanoc:obaltate(IIll 
Co (CN) .. "'-

100 
150 
200 
250 
273.15 

298.15 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

C .. 

J/K-mol 

106.37 
143.07 
173.55 
195.40 
203.14 

210.19 

210.66 
221.62 
229.92 
236.60 
242.26 

247.24 
251.74 
255.83 
259.60 
263. 05 

266.23 
269.15 
2Vl.e3 
274.28 
276.53 

C,.IC., 

1.085 
1.062 
1.050 
1.044 
1.043 

1.041 

1.041 
1.039 
1.038 
1.036 
1.036 

1.1)35 
1.034 
1.034 
1.033 
1,033 

1.032 
1.032 
1.032 
1.031 
1.031 

J/K-mol 

292.1 
342.3 
387.8 
429.1) 
446.7 

464.8 

466.1 
499.4 
529.6 
557.1 
582.3 

b05.6 
627.3 
647.7 
666.8 
684.8 

701. 9 
718.1 
733.6 
748.3 
762.4' 

H-H •.• 

kJ/mol 

6.57 
12.81 
20.77 
30.02 
34.64 

39.81 

40.20 
511.02 
62.31 
73.98 
85.96 

98.20 
110.67 
123.:!·6 
136.25 
149.32 

162.55 
175.94 
189.46 
203.12 
216.89 

J/K-mol 

226_5 
256.9 
284.0 
309. 1) 

319.9 

331.3 

332.1 
353.7 
373.8 
392.7 
410.4 

427.1 
442.9 
457.9 
472.1 
485.7 

498.7 
511.1 
523.0 
534.5 
545.6 

Tabl .. 10a:- Th.rmodynamic: functions of hl!lIac:y;ancfarratl!(JIJ) 
F.(CN) .. "'-

J/K-mol 

100 112.07 
150 152.64 
200 183.16 
250 203.71 
273.15 210.76 

,298.15 217.10 

300 217.53 
350 227.25 
400 234.56 
450 241); 49 
500 245 .. 50, 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

250.08 
254.20 
258.00 
261.51 
264.76 

267.77 
270.54 
273.09 
27~.43 
277.59 

C,.IC" 

1.080 
1.058 
1.048 
1.043 
1. 041 

1.040 

1.040 
1.038, 
1.037 
1.036 
1.035 

1.034 
1.034 
1.033 
1.033 
1.032 

1.032 
1.032 
1.031 
1.031 
1.031 

J/K-mol 

309.6 ' 
3b2.9 
411.3 
4~4.5 

472.9 

491.6 

492.9 
527.2 
558.1 
586.1 
bl1. 7 

635.3 
657.2 
677.7 
697.0 
715.1 

132.3 
148.6 
764.2 
779.0 
193~ :2 

kJ/mol 

6.74 ," 
13.38 

\·21.82 
31.53 
36.33 

" 41. 68 

42.08 
53.22 
64.77 
76.65 
88.80 

101.20 
113.81 
126.61 
139.60 
U52.76 

166.07 
179.53 
193.12 
206.84 
220.66 

J/K-mol 

242.2 
213.7 
302.1 
328.4 
339.9 

3~1.8 

352.7 
375.2 
396.2 
415.7 
434_1 

451.3 
467.6 
482.9 
497_6 
:S11.~ 

524.7 
537.4 
549.6 
561.3 
57:2. :5 

Table 109. Thermodynamic func:tions of hallacyanoferr;ate (II) 
Fe (CNI ..... -

C,. 

J IK- mol 

108.16 
144.62 
174.55 
196.01 

15 203.63 

298.15 210.6J 

300 
350 
400 
4~fJ 

500 

5'50 
600 
650 
700 

at;o 
8::>0 
900 
950 

100<) 

248.18 
252,81 
257.02 
260.86 

267.56 
270.51 
273.18 
275.62 
277.84 

C,.IC" 

1.083 
1.00,1 
1 .. ('J5() 

1.044 
1.1)43 

1.1)41 
1.039 
1.037 
1.036 
1.03:5 

1.032 
1.032 
1.031 
1_ 031 
1. 031 

J/K'mol 

295.6 
346.0, 
3q2M6 
434.0 
451.7 

469.8 

471. 1 

707.6 
724. r; 
739.5 
754.3 
768.5 

kJ/mol 

6.73 
13.06 
21.1)7 
30.37 
35.00 

40.18 

98.71 
111. 24 
123.99 
13b.94 

16::: .. -::'7 
176.82 
190.41 
204.14 
217.97 

-(G-H .. JIT 

Jn~- mol 

228.6 
259.6 
287.2 
312.5 
323.5 

335.0 

431.5 
447.4 
462.4 
47e..7 

T 

K 

100 
150 
200 
250 
273.15 

298.15 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

J/K-mcl 

91.09 
121.33 
141'.36 
167.32 
178.60 

190.28 

191.12 
212.84 
232.62 
250.71 
207.38 

282.9.1 
297.55 
311.45 
324.72 
337.44 

349.03 
301. 30 
372.45 
383.09 
393.21 

C,.IC" 

1.100 
1.074 
1.062 
1.052 
1.049 

1.046 

1.045 
1.041 
1.037 
1.034 
1.032 

1.030 
1.029 
1.027 
1.026 
1.025 

1.024 
1.024 
1.023 
1.022 
1.022 

J/K- mol 

293.9 
333.2 
369.6 
404.0 
419.3 

435.5 

436.7 
467.8 
497.5 
526.0 
553.3 

579.5 
004.7 
029.1 
052.7 
675.5 

097.7 
719.2 
740.2 
760.6 
780.5 

H-Hp 

kJ/mol 

6.42 
11.32 
17.69 
25.41 
29.42 

34.03 

34.38 
44.49 
55.63 
67.72 
80.68 

94.44 
108.96 
124.18 
140.09 
156.05 

173.83 
191.00 
209.95 
228.84 
248.25 

J/K- mol 

229.7 
257.8 
281.2 
302.4 
311.6 

321.3 

322.1 
340.7 
358.4 
375.5 
391.9 

407.8 
423.1 
438.0 
452.5 
466.6 

480.4 
493.8 
l500.9 
l519.7 
l532.3 

Tabl .. 111. Th .. rmodynamic func:tions of aC:l!tat .. (CH",CO,,-) 

J/K- mol 

100 38.13 
150 42.93 
200 4B.64 
250 54.96 
273.15 58.02 

298.15 61.35 

300 61.60 
350 68.27 
400 74.71 
450 ee).78 
500 96.38 

550 
6(1) 
650 
700 
750 

800 
850 
900 
950 

1000 

91.52 
96.21 

100.48 
104.38 
107.95 

111. 22 
114.22 
116.99 
119.53 
121.67 

C"IC" 

1.279 
1.240 
1.21)6 
1.178 
1. 167 

1_157 

1_156 
1.139 
1.125 
1.115 
1.107 

1. lOr) 
1.095 
1_090 
1.087 
1.083 

1.081 
1.079 
1.077 
1.075 
1.073 

JIt(- mol 

227.5 
243.8 
257.0 
268 .. 5 
273.5 

278.7 

279.1 
289.1 
298.6 
307.8 
316.6 

H-H .. 

kJ/mol 

3.47 
5 .. 49 
7.78 

10.37 
11_68 

13.17 

13 .. 28 
16.53 
20.10 
23.99 
2B.17 

47.36 
52.67 

58.15 
63.79 
69.57 
75.48 
81.52 

-(G-HnJIT 

J/I(- mol 

192.8 
207.2 
218.1 
227.0 
230.7 

234.~ 

234.8 
241. 9 
248.4 
254.5 
260.2 

276.1 
281.0 
:285.8 

290.4 
294.9 
299.2 
~03.5 
307.6 

Tabl. 112. Th.,.modynamic functions of t,.ifluoroac.tat. 

J/K-mol 

100 49.58 
150 60.18 
200 70.70, 
250 80.62 
273.15 84.89 

298.15 89.28 

300 
350 
400 
450 
50" 

5!50 
600 
650 
700 

800 
850 
900 
950 

1000 

99.59 
97_0,3 

104.74 
110.97 
116.37 

121.rJ6 
125.10 
128.60 
131. 62 

136.52 
138.51 
140.26 
141.79 
143.14 

C,.IC" 

1.201 
1.160 
1. 133 
1.11!5 
1.109 

1.103 

1.102 
1.093 
1.086 
1. 081 
1.077 

1. 074 
1.071 
1.00,9 
1.067 

1.065 
1.064 
1.C)63 
1.00,2 
1.062 

CF",CO,.-

J/K-mol 

258.3 
280.4 
299.2 
31b_l) 
323.4 

331.1) 

3<75.5 
41)6.2 
416.4 
426.0 

443.9 
4~2.2 
460.2 
467.8 
475.1 

H-H~ 

kJ/mol 

4.10 
6.85 

10.12 
1~.q1 

15.83 

18.00 

44.94 
51.09 
57.44 
63.95 

77.36 
84.24 
91.21 
98.26 

105.39 

-CG-H.,)IT 

J/f(-mol 

217.3 
234.8 
248.6 
?I-.(I.4-

265.4 

27(>.6 

347.2 
353.1 
358.9 
364.4 
369.8 
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Tabl. 113. Th.rmodyna .. ic -functions of hydro)Cyalllmonium (NH",QH-) 

J/K'mol 

100 33.48 
1:50. 34.67 
200 36.79 
250 39.82 
273.15 41.52 

298.15 43.51 

300 43.67 
350 48.04 
400 . 52.61 
450 57.16 
500 61.55 

550 65.72 
600 69.64 
650 73.33 
700 76.79 
750 80.03 

800 83.1)7 
850 85.92 
900 88.60 
950 91.10 

1000 93.44 

C,.ICv 

1.330 
1.315 
1.292 
1.264 
1.250 

1.236 

1.235 
1.209 
1.188 
1.170 
1.156 

1.145 
1.136 
1.128 
1.121 
1.116 

1. 111 
1. 107 
1. 104 
1. 100 
1.098 

J/K'mol 

195.6 
209.3 
219.6 
228.1 
231.7 

235.4 

235.7 
242.7 
249.4 
255.9 
262.1 

268.2 
274.1 
279.8 
285.4 
290.8 

·296.1 
301.2 
306.2 
311.0 
315.8 

kJ/mol 

3.33 
:5.03 
6.81 
8.72 
9.66 

ld.73 

10.81 
13.10 
15.61 
18.36 
21.33 

24.51 
27.89 
31.47 
35.22 
39.15 

43.22 
47.45 
::i1.81 
56.31 
60.92 

Tabl. 114. Th.rmodynamic functions of m.thylammonium 
CH",NH:s-

100 
150 
200 
250 
273.15 

298.,1::5 

300 
350 
400 
4:50 
::500 

550 
600 
650 
700 
750 

800 
850 
900 
950 

1000 

C,. 

JIt('mol 

36.07 
38.47 
40.88 
44.39 
46.48 

49.03 

49.23 
::55.07 
61.44 
67.9::5 
74.36 

80.52 
'86.39 
91.95 
97.19 

102.11 

106.75 
111.10 
115.18 
119.00 
122.59 

1.300 
1.276 
1.255 
1.230 
1.218 

1.204 

1.203 
1.178 
1.157 
1.139 
1.126 

1.115 
1.106 
1.099 
1.094 
1.089 

1.084 
1.081 
1.078 
1.075 
1.073 

J/K' mol 

188.5 
203.6 
215.0 
224.5 
228.5 

232.7 

1233 • 0 
241.0 
248.8 
256.4 
263.9 

271.3 
278.5 
295.7 
292.7 
299.6 

306.3 
312.9 
319.4 
325.7 
331.9 

kJ/mal 

,3.40 
5.26 
7.25 I 

9.37 
10.42 

11.62 

11.71 
14.31 
17.22 
20.46 
24.02 

27.89 
32.06 
36.52 
41.25 
46.24 

51.46 
56.91 
62.56 
68.42 
74.46 

-((J-iln)/T 

J/K'mal 

162.3 
175.8 
185.5 
193.2 
196.3 

199.4 

199.6 
205.:5 
210.4 
215.1 
219.5 

223 .. 7 
227.6 
23'1.4 
235.1 
238.6 

242.0 
245.4 
248.6 
251.8 
254.8 

-(G-H .. )IT 

J/K'mol 

!I~::~ 
178.8 
187.0 
190.4 

193.7 

194.0 
200.1 
205.7 
210.9 
215.9 

220.6 
225.1 
229.5 
233.7 
237.9 

242.0 
245.9 
249.9 
253.7 
257.4 

Tabl. 1115. Th.,.modynamic functions of t.t,.am.thylammonium 
(CH",I .. N-

. C,. 

J/K'mol 

100 42.86 
150 6(1.56 
200 77.49 
250 93.66 
~/.j. 1::;' 101.£q. 

298.15 109.57 

300 110.19 
350 127.15 
4(") 144.10 
450 160.55 
500 176.23 

550 190.98 
600 204.79 
650 217.66 
700 229.64 
750 240.79 

800 251.16 
850 260.79 
900 269.74 
950 278.05 

1000 285.76 

C,.IC ... 

1. 241 
1.159 
1.121) 
1.097 
1.089 

1.082 

1.082 
1.070 
1.061 
1.055 
1.050 

1.046 
1.042 
1.040 
1.038 
1.036 

1.034 
1.033 
1.032 
1.031 
1.030 

J/K'mol 

275.2 
295.0 
314.1 
322.7 

331.9 

332 .. 6 
350.8 
368.9 
386.9 
404.6 

422.1 
439.3 
456.2 
472.8 
489.0 

504 .. 9 
520.4 
535.6 
550.4 
564.8 

H-H .. 

kJ/mol 

3.51 
6.09 
9.55 

13.8:!, 
16.08 

18.72 

18.92 
24.85 
31.64 
39.25 
47.68 

56.86 
66.76 
77.33 
88.51 

100.28 

112.58 
125.38 
138.65 
152.34 
166.44 
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-(G-H .. )IT 

J/f(' mol 

219.5 
234.6 
247.3 
258.7 
263.8 

269.1 

269.5 
279.8 
289.8 
299.6 
309.2 

318.7 
328.0 
337.2 
346.3 
355.3 

364.2 
372.9 
381.5 
390.0 
398.4 

Tabl. 116. Th.r.odyna.ic functions of ... thylsulf'onate 
CH,.SQ",-

K 

100 
150 
200 
250 
273.15 

298.15 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

800 
850 
900 
950 

c .. 

J/K'mol 

39.71 
49.76 
60.11 
70.09 
74.57 

79.27 

79.61 
88.49 
96.59 

103.86 
110.33 

116.07 
121.17 
125.72 
129.81 
133.50 

136.84 
,~39.S9 
142.66 
145.21 

C .. IC" 

1.265 
1.201 
1.161 
1.135 
1.125 

1.117 

1.117 
1.104 
1.094 
1.087 
1.082 

1.077 
1.074 
1.071 
1.068 
1.066 

1.065 
1.063 
1.062 
1.001 

s 

J/K' mol 

231.9 
249.8 
265.6 
290.1 
286.5 

293.2 

293.7 
306.6 
319.0 
330.8 
342.1 

352.9 
363.2 
373.1 
382.5 
391.6 

400.4 
408.7 
416.8 
424.6 
4S;l.1 

H-H. 

kJ/mol 

3.47 
5.70 
8.45 

11.70 
13.38 

15.30 

15.45 
19.65 
24.28 
29.30 
34.66 

40.32 
46.25 
52.43 
58.82 
65.40 

72.16 
79.08 
96.15 
93.34 

100.66 

J/K' mol 

197.2 
211.8 
223.3 
233.2 
237.5 

241. 9 

242.2, 
250.5 
258.3 
265.7 
272.8 

279.6 
286.1 
292.4 
298.5 
304.4 

310.2 
315.7 
321.1 
326.3 
331.4 

Table 117:' Thtllrmodyn;amic -functions of trlfluoromethylsulfonat,. 

C,. 

100 54.59 
150 69.89 
200 84.20 
250 96.87 
273.15 11)2.20 

298.15 107.61 

300 11)8.00 
350 117.72 
41)0 126.16 
450 133.40 
500 139.58 

550 144.83, 
600 149.30 
650 153.11 
700 156.36 
750 159.14 

800 161.54 
850 163.61 
900 165.41 
950 166.99 

1000 168.36 

C .. lev 

1. 180 
1.135 
1. 110 
1.094 
1.01;19 

1.084 

1.083 
1.076 
1. 071 
1.066 
1.063 

1.061 
1.059 
1.057 
1.056 
1.0:!i5 

1.054 
1.054 
1.0:!i3 
1.052 
1.052 

CF",50",-

s 

J/K'mol 

260.7 
285.7 
307.6 
328.0 
336.8 

346.0 

346.7 
364.1 
380.3 
395.6 
41(1. (I 

423.6 
436.4 
448.5 
459.9 
470.8 

481.2 
491.0 
500.4 
509.4 
518.0 

kJ/mol 

4.19 
7.31 

11.16 
15.70 
18.00 

20.63 

20.83 
26.47 
32.58 
39.07 
45.90 

53 .. 01 
60.37 
67.93 
75.67 
83.56 

91.58 
99.71 

107.93 
116.25 
124.63 

-(G-H,,)IT 

J/I(' mol 

218.8 
237.0 
252.0 
265.2 
270.9 

276.8 

277.3 
288.4 
298.9 
308.8 
318:2 

~;'2'l. 2 
335.8 
~044.0 
351.8 
:;-,59.4 

366.7 
373.7 
380.5 
387.1 
393.4 

Tabl. 118.- The,.modynamic functions of tet,.aph.nylborat. 

100 
150 
200 
250 
273.15 

298.15 

300 
350 
400 
450 
500 

550 
600 
6:!i0 
700 
750 

800 
850 
900 
950 

1000 

c .. 
J/~~'mel 

147.44 
194.24 
246.82 
30~. 32 
333.36 

363.68 

365.91 
424.98 
480.29 
530.86 
576.52 

617.55 
654.38 
687.53 
717.44 
744.54 

769.15 
791.59 
812.09 
830.86 
848.08 

C,.IC .. 

1.060 
1.045 
1.035 
1.028 
1.026 

1.023 

1.023 
1.020 
1.019 
1. 016 
1.015 

1.014 
1. 013 
1. 012 
1.012 
1. 011 

1. 011 
1. 011 
1.010 
1. 010 
1.010 

B (C ... H .. ) ... -

s 
JII('mc! 

404.5 
473.0 
536.0 
597.2 
625.5 

656.0 

658.3 
719.1 
779.5 
839.1 

·897.4 

954.3 
1009.7 
1063.4 
1115.4 
1165.9 

1214.7 
1262.0 
1307.9 
1352.3 
1395.4 

kJ/mel 

9.45 
17.98 
28.97 
42.71-. 
50.15 

58.86 

59.54 
79.32 

101.97 
127.27 
154.98 

184.~ 

216.66 
250.22 
285.36 
321. 92 

359.77 
398.80 
438.90 
479.98 
521.96 

-(G-H,,)/T 

UK-mel 

310.1 
353.2 
391.1 
4?b,? 
441.9 

458.6 

459.8 
492.5 
524.6 
556.3 
587.5 

618.2 
648.6 
678.4 
707.8 
736.7 

7615.0 
792.9 
820.2 
847.1 
873.4 
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Tabla 119.- Tha,.modynaml c: func:tions of t.t,.aph.nylphosphonl um 
<I:.H",) .. p. 

C .. CpIC .. H-H .. -(G-H .. )/T 

J/K-mol J/K- mol kJ/mol In(-mol 

100 145.48 1.061 398.8 307.1) 
1.(>45 466.9 349.2 
1.035 530.1 366.5 

421.4 
273.15 335~ 87 437.1 

298.15 366.'2.6 1.023 651.0 58.82 453.7 

:!.'!50 1.020 
401) 482.69 1. 016 11)2.19 
45() 1.1)16 835,1 127.60 
5(>0 1. ':'15 893.7 155.41 

550 619.35 1.01 'I 950.7 613.7 
l.!SoA..C1 1(II')h.? ,<,44.1 

650 688.99 1060.1 674.1 
71)':' 716.76 703 .. 5 

750 745.73 10.011 "1:32.4 

81)0 1. (Ill 1211. 7 360.65 760.9 
850 1. ('11 1259.1 399.73 788.8 
9"1) 1.1)10 1304.9 439.8B 816.2 
950 831. 67 1. ()10 1349.4, 481.00 843.1 

1 IX)!) 848.83 1.010 1392.5 523.02 869.'5 

4. Specific Comments 

The accuracy of the data employed for the calculation8 
was commented on in Ref. 4 for the individual ions. The 
entropies at 298.15 K may be taken as generally having an 
uncertainty of two to ten times the unit of the last digit re· 
ported.3 The other thermodynamic' fu'l'lctions are no more 

accurate than this limit (except, of course, Cp/Cv )' 

The following comments pertain to the tables marked 
with an asterisk. ' 

Table 4: O2-, The ion is in its ground electronic state 
2TIgi at all temperatures of interest, the first excited state 
being9 at 25 300 cm -1. The discrepancies between the tabu· 
lated and JANAp i values exceed the estimated error and are 
related to the difference in vibrational frequencies and inter· 
atomic distance used in the computation, ours being the 
more modern values of Ref. 9. 

Table 9: VUZ
;- • The ground state of this 3d 1 ion is 2} 't 3 

with J = 5/2. The first excited state is IO at about 14000 
cm -1, and need not be taken into account at the tempera­
tnre~ of lnterest. 

Table 9a: SbO+. This ion was no~ included in the pre· 
vious review.4 The Sb-O bond length was taken as 0.1807 
nm and the vibration frequency as 942 cm -1. 11 

Table 19: BO;. The input data have not been specified 
in the previous review,4 since the standard molar entropy at 
298.15 K was taken from the review by Srivastava and 
Farber. 12 Por the present calculations the B-O distance for 
this symmetrical linear ion was taken as 0.1291 nm, and the 
vibration frequencies were taken as VI 1220 cm-t, 
1'2 = 610 cm- 1 (doubly degenerate), and V3 = 2440 cm- I

• 

These values are consisent with both the S'" and C; values 
given by Srivastava and Farber. 12 The discrepancies between 
the tabulated and JANApI values which exceed the estimat· 
ed error, are related to the small differences in vibrational 

frequencies and bond length used here12 and those estimated 
for the JANAF tabulation. I 

Table 23a: Br02- • Although this ion was discussed in 
the previous review,4 it was inadvertently not included in the 

T.~l,., 120':- Th.,.lIodyna .. l c: func:tlons of t.t,.Aph.nyl.,.sonl UIII 
(C.H .. ) .. A.-

C,. C,./C" H-HD -(O-HDJIT 

J/K-mol J/K- mol kJ/mol J/K-mol 

100 148.47 1.0~9 394.6 9.11 303.5 
H50 197.43 1.044 ,464.0 17.75 345.6 
200 2l51. 32 1.034 528.0 28.95 383.3 
2150 310.29 1.028 590.4 42.97 418.:5 
273.15 338.36 1.025 619.1 50.48 434.3 

298.1:5 368.62 1.023 b50.0 :'~.32 451. 1 

300 370.R!'i 1.07:-: ~'5?L:T. br"l.OO 4'52_~ 

3~0 429.64 1.020 713.9 80.03 485.3 
400 484.:57 1.017 774.9 102.90 :517.7 
4:50 534.74 1.016 834.9 126.40 549.6 
500 :589.01 1.015 893.7 156.29 ~81. 1 

l5~O 620.68 1.014 9:50.9 186.33 612.1 
QOO 6:57.19 1.013 1001:l.~ 218.29 642.7 
6150 690.05 1.012 1060.4 251.99 672.7 
100 719.71 1.012 1112.6 297.24 702.3 
750 7-46.58 1. 011 1163.2 323.91 731.4 

800 771.00 1.011 1212.2 361.B6 759.9 
8:50 793.27 1.011 12:59.6 400.97 787.9 
900 613.62 1.010 130:5.6 441.1:5 815.4 
9:50 832.26 1.010 13~O.1 482.31 842.4 

1000 849.36 1.010 1393.2 ~24.3:S 868.8 

relevant table there but only in the text. Hence the vibration­
al frequencies employed were left out, and are now listed 
here for the sake of completeness: VI = 709, V2 = 324, and 
V3 = 680, all in cm - 1.13 

Table 23b: As02- • This ion was not included in the pre­
vious review.4 Solid meta·arsenites consist14 of pyramidal 
As03 entities sharing corners, with an As-O bond length of 
0.180 nm and O-As-O angles of 100 and 126°. For the isolat­
ed As02- ion, a bent structure was assumed, with the same 
As-O distance and with the mean value of the O-As-O an­
gle. The Raman frequencies assigned to this ion are I3 

VI = 753 cm-I, V2 = 350 em-I, and V3 = 533 cm~l. How-' 
ever, the value for the stretching frequency V3 seems to be too 
low, in view of the value reported15 for the isoelectronic 
SeOz' Replacement of this value by 800 cm -1 as was done 
here, changes the entropy at 298.15 K by - 1.5 
J K- I mol-I. 

Table 25a: NpO~ -r • This ion was discussed only briefly 
in the previous review,4 but was accorded a full treatment in 
a subsequent paper,s where the sources of the data were giv­
en and their selection was discussed; The calculations are 
based on the 237Np isotope, on a symmetrical linear ion with 
an Np-O distance of 0.180 nm, and on the following vibra· 
tional frequencies: VI = 863 cm -J, V2 = 220 cm -1 (doubly 
degenerate), and V3 = 934 em-I. The ground state for the 
odd electron has} = 5/2, the first excited level at 6752 cm - 1 

hasj = 7/2, but is not effectively involved in the temperature 
range of interest. 

Table 25b: PuO~ + . The same general comment applies 
as for Table 25a. The calculations are based on the 239pU 
isotope, the Pu-O distance of 0.182 nm, the frequencies 
VI = 835,1'2 = 220, and V3 = 930 cm -1, and onj = 4 for the 
ground electronic state, j = 0 for the first excited state at 
2445 cm -1, andj = 1 for the second one at 4258 cm -1, both 
of the latter making small contributions to the thermody­

namic functions at the higher temperatures. 
Table 25c: AmO~ + . The same general comment applies 

as for Table 25a. The calculations are based on the. 241 Am 
isotope, the Am-O distance of 0.183 nm, the frequencies 

J. Phys. Chem. Ref. Data, Vol. 16, No.1, 1987 



88 A. LOEWENSCHUSS AND Y. MARCUS 

1'1 = 796, V 2 = 216, and V3 = 914 cm- I
, and on} = 9/2 for 

the ground electronic state. The first excited state at 8889 
cm - 1 is not of significance for the temperature range of in-
terest. 

Table 26: UO/ . The same general comment applies as 
for Table 25a. The calculations are based on the U-O dis­
tance of 0.181 nm, the frequencies VI = 759, V 2 = 211, and 
V3 = 892 em -1, and on} = 5/2 for the ground electronic 
state. The first excited state at 6800 cm -1 with} = 7/2 is not 
significant for the temperature range of interest. 

Table 26a: Np02+ . The same general comment.applied 
as for Table 25a. The calculations are based on the 237Np 
isotope, the Np-O .distance of 0.183 nm, the frequencies 
VI = 767, V2 = 186, and V3 = 787 cm-I, and on} = 4 for the 
ground electronic state,} = 0 'for the first excited state at 
2475 cm-I, and} =,1 for the second one at 3893 cm- I

. 

Table 26b: Pu02+ . The same general comment applies 
as Table 25a. The calculations are based on the 239pU isotope, 
the Pu-O distance of 0.185 nm, the frequencies VI = 748, 
V 2 = 187, and V3 = 792 cm -12, and on j"; 9/2 for the 
ground electronic state. The first excited state at 8143 cm - I 

with} = 11/2 is not contributing in the temperature range of 
interest. 

Table 26c: Am02+ . The same general comment applies 
as for Table 25a. The calculations are based on the 241 Am 
isotope, the Am-O distance of 0.186 nm, the frequencies 
VI = 730, V 2 = 186, and V3 = 788 cm - 1, and on} = 1 for the 
ground electronic state .. No information is available on the 
low-lying excited states, hence the calculations provide on~y 
a lower limit for the thermodynamic functions. The system­
atics of the resulting values for the actinide -yl ions indicates5 

that some contribution from' the excited electronic states 
should be expected. 

Table 31: AgI; . Only the linear configuration of this 
ion was used for the present calculations. 

Table 56: MnO~ - . The ground state for the odd elec­
tron is 2E, with} = 3/2. The first excited state is at 16 500 
em - 1,16 and is nut Id~val1t at the temperature range of inter-

est. 
Table 67a: Hg(CN)~-. This ion was not included in the 

previous review.4 It is regularly tetrahedral (TeO symmetry 
number 12), with linear Hg-C-N groupings, Hg-C dis­
tances of 0.222 nm and C-N distances of 0.115 nm according 
to Griffiths.17 The following vibration frequencies (in 
cm- I

) have been adupL~d fIumJum:::s IR
: 'VI 2148, V2 - 335 

(non-degenerate), V3 = 245, V4 = 63 (doubly degenerate), 
V5 = 2146, V6 = 330,1'7 = 235, Vs = 54, and V9 = 180 (trip­
ly degenerate). The lines corresponding to V1 and V 4 are not 
observed in the spectra, but their frequencies were estimated 
by Jones. IS 

Table 76a: AuBr4- •. This ion was not included in the 
previous review.4 It is square planar (D4h' symmetry num­
ber 8), with an Au-Br distance of 0.257 nm and the fOllow­
ing vibration frequencies (in cm -1) according to Goggin 
and Mink l9

: VI = 214. V 2 = 99. V 2 = 196. V 1 = 106. Vs 61 
(non-degenerate), V 6 = 222, and V7 106 (doubly degener­
ate). The V 5 vibration was not observed in the spectrum, and 
its frequency was estimated. 19 

Table 76b: Ag(NH3>t. This ion was not included in 
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the previous fey,iew. 4 According to Miles et 01.20 and to Ged­
des et 01.,21 it has a linear N-Ag-N grouping with Ag-N 
distances qf 0.188 nm, and regular tetrahedral Ag-NH3 
groupings with N-H distances of 0.103 nm. The - NH3 
groups were not taken as rotating freely around the Ag-N 
bonds, since a torsion frequency has been assigned to the 
corresponding vibration. Hence the ion has a D3d symmetry 
and a symmetry number of 6. The skeletal vibrations are at 
400 and 476 cm- I (Ag-N stretches) and 211 nd 221 cm- I 

(N-Ag-N bends), and the ammonia~group vibrations' are at 
265 cm- I (torsion), 648 and 653 cm- 1 (rockings, both dou­
bly degenerate), 1283 and 1300 cm -1 (H-N-H bends), and 
further vibrations at > 1600 cm -1, which are of no concern 
for the present purpose.20,21 

Table 77: Pd(NH3)~ +. No values for possible torsion 
frequencies of the -NH3 groups around the Pd-N bonds 
were reported. Free rotation of these groups around the 
bonds was therefore assumed for this ion. The uncertainty 
introduced in consequence was discussed in the previous re­
view.4 

Table 78: Pt(NH3)~+' Free rotation of the -NH3 
groups around the Pt-N bonds was assumed also for this ion, 
since 110 values for possible torsion frequencies were report­
ed. The uncertainty introduced in consequence was dis­
cussed in the previous review.4 

Table 102: ReCl~ - . The ground state for this 5d 3 ion 
4r 2 with} = 3/2. The first excited electronic state is at about 
14 500 cm - 1,22 and is not significant at the temperature 
range of interest. 

Table 104: IrCI~ -. The ground state of this 5d 5 ion is 
2T2g with j = 5/2. The first excited electronic state is at 
about 17 000 cm -1, and is not significant in the temperature 
range of interest. 23 ' 

Table 108: Fe(CN)~-. The ground state of this 3d 5 ion 
is 2T2g with} = 5/2. No information was presented concern­
ing the first excited electronic level, but it is expected to be 
located sufficiently high for it not be involved in the present 
l,;ah;uh1tiuns. ?3 

Table 110: Co(NH3)~ +. Free rotation of the -NH3 
groups around the Co-N bonds was assumed for this ion, in 
view of the absence of assigned values for torsion frequen­
cies. Octahedral Oh symmetry, with a symmetry number of 
24 was therefore assumed. The uncertainty introduced 
thereby was discussed in the previous review. 4 

Table 116: CH3S03 • This ion was not included in the 
previous review. 4 The structural data are from Wei and Hin­
gerty24 for the sodium salt: both parts of the ion are tetrahe­
dral. with the regular tetrahedral anglp.~ for H-C.-H ::md 
112.0° and 106.8° for O-S-O and O-S-C ones, respectively. 
The average S-O bond distance is 0.1448 nm, the C-H one is 
0.097 nm, and the S-C one is 0.1754 nm. Similar data were 
given for the silver and the cesIUm salts by Charbonnier et 
al.25 and by Brandon and Brown.26 Since there is spectro­
scopic evidence (see below) for hindered (rather than free) 
rotation ::Ironnd the C-S hond, the symmetry number was 
taken as 3. The vibration frequencies and their assignments 
are from a Raman spectroscopic study of an aqueous solu­
tion by Gillespie and Robinson,27 and were confirmed by 
Kaman and mfrared studies by Miles et aI., 28 Burger et al., 29 
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and Campbell et al .. 30 For the torsion mode v 6' however, the 
value obtained from nonelastic neutron scattering experi­
ments by Ratcliffe et al.31 was used. The frequencies in em - I 
are: VI = 2943, V2 = 1368, V3 = 1050, V 4 778, V5 = 560, 
V6 = 261 (nondegenerate), , V7 = 3020, Vs = 1435, v9 

= 1177, YIO = 960, VII = 533, V12 = 344 (doubly degener­
ate). 

Table 117: CF3S03- • This ion 'was not included in the 
previous review.4 The structural data are from Olofson et 
al.32

,33 for the hydronium salt (i.e., the monohydrated acid). 
Both parts of the ion are tetrahedral, with the regular tetra­
hedral angles for F-C-F and 114.2° and 104.1° for O-S-O 
and O-S-C ones, respectively. The average S-O bond dis­
tance is 0.1440 nm, the C-F one is 0.1312 nm, and the S-C 
one is 0.1825 nm. The symmetry number was taken as 3, as 
for the analogous CH3S03- ion, see comment on Table 116. 
The vibration frequencies and their assignments are from a 
Raman spectroscopic study of an aqueous solution by Miles 
et al.,2s which were confirm~d by Raman and irifraredstud­
ies by OHllsewt':iu l:lml Bt::lnn, ~4 B~rgel et ul.,?j:t HIlll Bl:lly­

cheva et af.35 However, no value for the torsion mode V6 was 
reported, so that it was estimated to be 65 ± 15 cm -I, on the 
basis of the corresponding torsion frequencies of the acetate' 
and trifiuoroacetate anions, see the previous review. 4 The 
other frequencies used, in em-I, are: VI 1230, V 2 = 766, 
V3 == 1038, V 4 = 321, V5 = 580 (nondegenerate)r','v7 1285, 
V8 = 520, V9 = 1188, VlO = 208, v]] =635, and V 12 = 353 
(doubly degenerate). The uncertainty caused by that in v 6 

amounts to ± 4 J K -I mol-I in the entropy at 298.15 K. 
Table 118: B (C6H~)';- . This ion was not included in the 

previous review,4 but was discussed in detail in the authors' 
subsequent paper,6 where details of the structural data and 
the vibrational frequencies are given. 

Table 119; (C6Il5)4P+, See the comment on Table 118. 
Table 120: (C6H5)4As+. See the comment on Table 

118. 
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