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COMPARISON BETWEEN EXPERIMENTAL AND CALCULATED
CONSTANTS AT 20°, u = 0.1 M, anp (Cr(VI)) =
4 X 10™* M
102 108

(8205274, (HS:037),
M 10¢(H "), M M

———=koaled, s€C7} ———
kexptl, sec™! From eq 18 From eq 13

1.6 1.00 0.229 0.0104 0.0167 0.0226
3.0 0.94 0.402 0.034 0.025 0.038
6.0 0.50 0.457 0.032 0.0284 0.0334
6.0 0.80 0.700 0.058 0.0556 0.062
6.0 1.00 0.858 0.0825 0.0767 0.0839
6.0 1.20 0.990 0.106 0.100 0.108
6.0 1.50 1.189 0.145 0.139 0.148
6.0 2.00 1.487 0.229 0.212 0.224
9.0 0.80 1.05 0.078 0.086 0.093
12.0 0.726 1.28 0.102 0.1016 0.108

easily formed. The electron exchange deeply affects
the structure of the chromium orbitals, and the sym-
metry changes from tetrahedral to octahedral.

Since the next step is very fast, there is little experi-
mental support to make more assumptions on the mech-
anism, '

The rate law derived from mechanism 14 and the
stoichiometry $,0;2~:CrO,2~ = 3:1
_d(CrSi0e2) _

d¢

K (HS,0:7)?

3 1+ K(HS0™)
is in agreement with empirical law 12 with k2, = 3k," and
ks = 3k;', or, neglecting 1 in comparison to K(HS,0;7),
witheq 13.

There is a good agreement between the experimental
and calculated values of %, as shown in Table ITI. The
equilibrium constant K calculated from kinetic data
has the same order of magnitude as calculated pre-

{Re + Bs(H*)}(CrS:062~) (16)

Inorganic Chemistry

TABLE IV

THE EFFECT OF TEMPERATURE ON THE RATE
CONSTANTS AT = 0.1 M

Temp, °C 10~2ks, M =1 sec™? 10~%ks, M ~% sec™t
15.4 &= 0.3 1.12 4= 0.18 1.34 &= 0.19
20.0 £ 0.2 1.42 = 0.21 1.55 & 0.22
25.0 0.2 1.79 = 0.36 1.85 & 0.29
29.6 £ 0.2 2,13 £ 0.45 2.24 £ 0.05
34.4 0.3 2.76 &= 0.54 2.63 & 0.43

viously from equilibrium measurements, 2

3.4. The Influence of the Temperature.—The
velocity constants &, and %; were calculated from kinetic
experiments carried out at five different temperatures
between 15 and 35°, at acidities between 5 X 10-3% and
2 X 10~% M, an ionic strength of 0.1 M, a Cr(VI) con-
centration of 4 X 10=* M, and a thiosulfate concentra-
tion of 6 X 10=% M. The straight lines in Figure 4
served to obtain k"’ and k3’ and by multiplying with 3
the values k; and k3 as recorded in Table IV. Standard
deviations were calculated by using for each point of the
graph five to eight experimental data.

By means of the least-squares method, the activation
enthalpies and entropies were obtained. For reaction

14b: AH¥ = 82 = 0.7 kcal and AST = —20.8 =+
2.5 eu. For the trimolecular reaction 1l4c: AHT =
6.4 = 2.4 kcal and ASF = — 17.7 + 80 eu. Haight,

et al..® found for the reaction between SQO;2~ and Cr-
(VI) an activation entropy of — 13 eu and an activation
enthalpy of 4.5 keal.

The proposed mechanism explains the formation of
tetrathionate as the reaction product. At higher Cr-
(VI) concentrations and acidities sulfate is also formed
and the mechanism could be quite different. This reac-
tion path will be the subject of future investigations.
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Mixing pyridine with an Andrews solution of dichloroiodate(I) in § M hydrochloric acid gives stable yellow crystalline

material of formula C;H;NI.Cl,.

measurements suggest that this material is a double-charge-transfer complex of C;H;NI+ and ICl,~ ions.

Ultraviolet and infrared data supported by electrolytic, conductometric, and cryoscopic

The rate and

mechanism of aqueous hydrolysis to iodine and other unidentified material is discussed.

Introduction

Many molecular charge-transfer complexes can be
prepared as crystalline solids by reaction of inter-
halogens with organic bases, particularly pyridine
(py),1~% alkylpyridines,2”® halopyridines,* and di-

(1) D. M. Williams, J. Chem. Soc., 2783 (1931).

(2) R. T. Arnold, Org. Syn., 82, 29 (1951).

(8) R. A. Zingaro and W. E. Tolberg, J. Am. Chem. Soc., 81, 1353 (1959),
(4) M. T. Rogers and W. K. Meyer, J. Phys. Chem., 66, 1357 (1962).

pyridyls.? ¥ Failkov and Musyka!! concluded that the

(5) R. D. Whittaker, J. R, Ambrose, and C, W, Hickham, J. Inorg. Nucl.
Chem., 17, 254 (1961).

(6) R. D, Whittaker and J. R. Ambrose, 1bid., 24, 285 (1962).

(7) J. Yarwood and W, B. Person, J. Am. Chem. Soc., 90, 3930 (1968).

(8) A. 1. Popov and R. H. Rhygg, bid., 79, 4622 (1957).

(9) A. I Popov and R. T. Pflaum, ibid., 79, 570 (1957).

(10) Y. Yagi, A. I. Popov, and W. B, Person, J. Phys. Chem., T1, 2439
(1867).

(11) Ya. A. Failkov and I. D. Musyka, J. Gen. Chem. USSR, 18, 1205
(1948).
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physical properties of nitrobenzene, with added pyri-
dine and iodine monochloride, in molar ratios of 1 and
2, respectively, indicated the presence of N-iodopyri-
dinium chloride, IpyCl, and N-iodopyridinium di-
chloroiodate(I), IpyICl,, Popov and Pflaum® at-
tempted to obtain compounds similar to those detected
but not actually isolated by Failkov and Musyka.!!
Mixing iodine monochloride with pyridine in the vapor
state or in carbon tetrachloride did not give IpyICl,
although IpyCl could be readily isolated.® Similarly,
quinoline forms only the 1:1 complex with iodine mono-
chloride although iodine trichloride reacts with both
pyridine and quinoline to give 1:2 and 2:1 complékes.

A pyridine-iodine monochloride complex of 1:2
stoichiometry was successfully prepared by treatment
of the solution remaining at the end point of an Andrews
titration with excess pyridine. Such solutions are
known to contain dichloroiodate(I) anions.!*!® The
material was obtained as a yellow crystalline precipitate
in >909, yield, analyzing as pyI:Cl,.

Experimental Section

Reagents.-—Chemicals were of AR quality.
purified and dried by standard techniques.

Preparation.—N-Iodopyridinium dichloroiodate(I) rapidly pre-
cipitated on adding excess pyridine (5 ml) to the solutions result-
ing from mixing 0.1 M potassium iodide (25 ml) in 1-10 M hydro-
chloric acid (50 ml) with 0.05 M potassium iodate (25 ml).
The yellow product was recrystallized from 5 M hydrochloric
acid. The melting point, 226-229°, taken in a sealed tube is
much higher than the figure of 34° once predicted from phase
studies.” Anal. Caled for C:H;NLCl:: C, 14.9; H, 1.24;
N, 3.46; Cl, 17.6; 1,62.9. Found: C,15.0; H, 1.83; N, 4.05;
Cl, 17.6; I, 62.7.

Molecular Weight.—The molecular weight (calculated for
CsH;NI:Cly:  404) was measured cryoscopically in nitrobenzene
as 204 £ 5 (Beckmann) and in naphthalene as 411 == 20 (Rast).

Electrical Measurements.—Conductivity measurements were
made with a Mullard bridge on solutions in nitrobenzene.

The material dissolved in nitrobenzene was electrdlyzed be-
tween platinum electrodes when iodine discharge ¥as observed
at both the cathode and the anode.

Infrared Spectra.~—~Data were obtained for N-iodopyridinium
dichloroiodate(I) between 4000 and 400 cm ™! for gaturated solu-
tions in pyridine and carbon disulfide, in Nujol miills, and as po-
tassium bromide disks, using a Model 521 Perkin-Elmer instru-
ment. No useful data resulted from scans between 2000 and 4000
em™!. Owing to very low solubility, scans in carbon tetrachloride,
benzene, and cyclohexane provided little information. The neat
pyridine spectrum was run against air. Except where noted,
spectra were obtained with freshly prepared solutions or disks.

Visible and Ultraviolet Spectra.—These were run dh a Unicam
SP 800 which was fitted with a constant-temperature bath for
the stability and hydrolysis studies.

Solvents were

Results and Discussion

Previous failures to isolate pyI.Cl; are possibly due
to the high solubility in nitrobenzene, on the one hand,!!
and the use of anhydrous nonpolar solvents, on the
other.? Indeed, all attempts to make pyI:Cl: in benzene
and carbon tetrachloride, as well as chloroform, have
been unsuccessful.8:® ‘

From viscosity, conductivity, and freezing point

(12) J. H. Faull and S, Baekstrém, J. Am. Chem. Soc., 54, 620 (1932).
(13) G. J. Moody and J. D. R. Thomas, J. Inorg. Nucl. Chem., 28, 221
(1963).
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225 250 275
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Figure 1.—Ultraviolet spectra of pyridine and pyridine-ICla~
mixtures in § M HCl: A, 2.35 X 10~ M pyridine; B, 2.35 X
10-4 M pyridine and 2.35 X 107 M ICl,=; C, 235 X 10~* M
pyridine and 2.35 X 10™% M ICl;.

measurements, Failkov and Musykall suggested that
both the 1:2 and 1:1 pyridine-iodine monochloride
complexes formed in nitrobenzene are ionized under
dilute conditions

pyl:Cls === Ipy* + ICl;~ )
pyICl === Ipy* + CI- (@)

Furthermore, transport experiments showed that while
iodine concentrated at both the anode and the cathode
on electrolyzing a pyI:Cl; solution, iodine discharged
only at the cathode in the case of pyICL!* Indeed,
simultaneous discharge of iodine at a platinum miesh
anode and cathode with the present material is as
expected. The analytical results indicate the material
to be a pyridine-iodine monochloride complex of 1:2
stoichiometry. Cryoscopic molecular weight values in
naphthalene are close to the theoretical value of 404
required for C;H;NI,Cl;. In nitrobenzene, however, at
concentrations of <10—* M with respect to complex,
the molecular weight is essentially half that expected
from the molecular formula, thus supporting complete
ionization of the kind shown in eq 1. At concentrations
exceeding about 10—* M, conductivities in nitrobenzene,
using a Mullard bridge, do not confirm complete
ionization, but below this concentration the equivalent
conductivity s. [pyl:.Cl,]”* plot is approximately
linear and consistent with the molecular weight ob-
servations in this solvent.

Ultraviolet Spectrum.—In hydrochloric acid (5 M),
pyridine exhibits peaks at 212 and 257 mu with in-
flections at 253 and 264 mu (Figure 1, Table I), the
high extinctions for the 212- and 257-mu absorptions
being those expected for = — #* transitions in a strong
acid.’¥ The Andrews titration mixture, 5 M with
respect to hydrochloric acid and known to contain
ICl,~ ions,2:38 shows peaks at 225 and 343 myu. The

(14) H, C. Brown and Y. R, Mihm, J. Am., Chem, Soc., 17, 1723 (1955).
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TaBLE 1
Morar ExtincTION COEFFICIENTS OF pyl.Cly,
ICl:~, aND PYRIDINE, EACH IN 5 M
HYDROCHLORIC ACID

Wavelength,

mpy pyIaCly ICle~ Pyridine
212 Ce. L 2040
2254 70,500 50,000 .
253 o L 5500
257 17,960 6130
264 Ca. 12,800 oo Ca. 4500
343 370 275

e This band in water is at 206 mu,

intense 225-my absorption is characteristic of a charge-
transfer peak and corresponds to the transition in-
volved in the formation of ICL,~ from Cl— and IClL.%
Popov and Swenson?®® suggested that the similar absorp-
tion at 227 mp of dichloroiodate(I) in acetonitrile (e
54,500) is due to a ¢ — o* transition. A solution of
N-iodopyridinium dichloroiodate(I) in hydrochloric
acid (5 M) also absorbs at 225 and 343 my, while, in
addition, inflections are present at 257 and 264 muy.

The 225- and 343-mp absorptions are common to
both dichloroiodate(I) and N-iodopyridinium dichloro-
iodate(I) species and support the presence of the
ICly~ anion in the pyridine complex as suggested by
eq 1. However, this equation presumes the formation
of the Ipy* cation for which spectral evidence is less
easily gleaned. In this respect Reid and Mulliken
suggested that the 235-mu band (e 50,000) of a solution
of iodine in pyridine blanked against pyridine was due
to a charge-transfer band, probably of the Ipy™ ion.
Close examination of this band reveals asymmetry in
the manner recently noted,® similar asymmetry being
evident for a number of strong charge-transfer com-
plexes formed by iodine and N-heterocyclics with
absorptions between 230 and 240 mp.'® This band is
not evident in the spectrum of N-iodopyridinium di-
chloroiodate(I) although it might well be submerged
within the 225-mu absorption. However, the formation
of a strong charge-transfer complex involving pyridine,
and with the same geometry since there is no wave-
length shift, is suggested by the enhanced absorptions
at 257 and 264 mu for N-iodopyridinium dichloroiodate-
(I) compared with pyridine itself.

Formation Constants.—Reid and Mulliken” have
proposed the equation

I~ + py == Ipy* + 2I~ (3)

for the reaction between pyridine and triiodide. The
ultraviolet spectra of various pyridine—dichloroiodate(T)
mixtures are not inconsistent with the similar equation

4)

for which the formation constant K = [Ipy*]/[py]-
[IC1,—] may be evaulated by the Benesi-Hildebrand

ICL™ + py —= Ipy* + 2Cl-

(15) D. Meyerstein and A. I, Treinin, Trans, Faraday Soc., §9, 485 (1963).
(18) A. 1. Popov and R. F. Swenson, J. Am. Chem. Soc., 77, 3724 (1955).
(17) C. Reid and R. S. Mulliken, b{d., 76, 3860 (1954).

(18) R. S. Mulliken, ibid., 91, 1237 (1969).

(19) V. G. Krishna and B, B, Bhowmik, #bid., 90, 1700 (1968).
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method at 225 mu.20:21 Recent doubts??:23 cast on the
validity of this classical method®:2! are inapplicable
since steric hindrance is remote, and the complex is
not weak (Kge = 4.40 X 104 1. mol—1) and is of the
order shown by other pyridine and substituted-
pyridine complexes with halogen.® A plot of L[A]/d
against 1/[D], where L is the cell path length, [A] is
the acceptor concentration, d is the optical density at
225 mu, and [D] is the donor concentration, gave a
series of straight lines at four different temperatures.
From their respective slopes, formation constants, and
hernce free energy (AG® = —6.35 kcal mol™!), enthalpy
(AH®° = —2.01 kcal mol—?%), and entropy (AS° =
15.9 cal deg~! mol—') changes were calculated. This
entropy change value is consistent with complex forma-
tion by eq 4, and the free energy change is compatible
with values given by Mulliken?* for ny complexes.

Infrared Spectra.—Mulliken’s” % charge-transfer
theory proposes that marked infrared changes should
appear in the acceptor molecule, while the majority of
the donor-band positions, except for some intensity
enhancement, remain unchanged,?® particularly with
weak complexes. With regard to the present study,
the available infrared evidence excludes the far-infrared
acceptor halogen frequencies of N-iodopyridinium di-
chloroiodate(I) and is confined mainly to the pyridine
donor frequencies. For pyridine, the fundamental
modes lie at frequencies above 400 cm ™}, and in keeping
with Mulliken’s theory the infrared spectra of 1:1
pyridine-interhalogen complexes closely resemble that
of pyridine, although new bands, assigned to shifted
pyridine bands, are also observed.?10:2#-30  Ag can be
seen from Table II, which summarizes relevant total
infrared character, between 400 and 2000 cm~!, the
present complex also shows new bands.

Both py(ICl); and pyICl contain the pyI* cation;
hence their infrared spectra should be essentially
identical exept for the enhancement of certain bands
according to the strength of the respective complex.
Pyridine-iodine monochloride absorptions not present
in pyridine include bands at 625-636, 1004-1013,
1190-1209, 1239-1251, 1317-1320, 1392, and 1520-
1530 cm~!. Of these, the bands located at 625636 and
1004-1013 cm~! are interesting in that they have been
noted to parallel electronegativities in various pyridine~
iodine monohalide systems.®2* For example, Zingaro
and Tolberg® noted that the shift in their 989-cm~!
band of pyridine was directly related to the electro-
negativity of the anionic component, the maximum
frequencies being 1014, 1012, 1011, and 1005 em~! for

(20) H. A. Benesi and J. W. Hildebrand, J. Am. Chem. Soc., 70, 2382
(1948).

(21) H. A. Beresi and J. W. Hildebrand, ibid., 71, 2703 (1949).

(22) L. E. Orgel and R. S. Mulliken, ibid., 79, 4839 (1957).

(23) W. B. Person, ibid., 87, 167 (1965). )

(24) R. 8. Mulliken, J, Chim. Phys., 61, 20 (1963).

(26) E. K. Plyler and R. S. Mulliken, J. Am. Chem. Soc., 81, 823 (1959).

(26) W. B. Person, R. E. Humphrey, and A. L. Popov, ibid., 81, 273
(1959).

(27) W. S. Ham, A. C. G. Rees, and A. Walsh, Nature, 169, 110 (1952).

(28) L. Haque and J. L. Wood, Spectrochim. Acta, 38A 959 (1967).

(29) F. Watari and 8. Kinumkai, Sci. Rep, Res. Inst. Tohoku Univ., 14A,
64 (1962).

(30) J. Yarwood, Trens. Faraday Soc., 68, 934 (1969).
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fluoride, chloride, bromide, and iodide, respectively.
The shift to 1004-1008 cm~! with the more complex
anionic ICl,~ of N-iodopyridinium dichloroiodate(I) is
consistent with the simple halide shifts of the 1:1
pyridine-interhalogen complexes.

On the basis of absorptions at 636, 434, and 172 cm—*,
assigned to (py).I+, Wood and coworkers?:3! proposed
that 1:1 py-IX complexes ionize in polar solvents
according to

2pyIX == (py)l* + IX,~ - (8)

For N-iodopyridinium dichloroiodate(I), the formation
of this cation is feasible only in pyridine medium

Py + pyI™ —== (py)al* (6)

However, it is unlikely that the absorption at 629
em~! is due to this cation because there is no related
absorption near 434 cm—! (Table II).

Equilibrium 6 is unlikely to be extensive, for other-
wise the 1:1 pyridine-iodine monochloride complex
wotld be expected on adding excess pyridine to the
solution remaining at the end point of an Andrews
titration

pyI* + IClL~ + py —> 2pyICl 7
No such 1:1 material was found.

Hydrolysis.—Solutions of the complex in 5 M hy-
drochloric acid are stable over several days but in
water rapidly turn brown and give a positive starch
test. Simultaneously a new absorption shows at 460
mu which increases in intensity, while the absorptions
of the complex at 206 and 343 my fall in intensity.
The absorptions at 343 and 460 mu being of similar mag-
nitude and attributed to ICl;~ and I, respectively,!?
facilitate rate measurements at each wavelength on just
one sample.

Small samples, in 1-cm silica cells, were dissolved in
water and examined at three different pH values at
25° and at three different temperatures at pH 7.0
(Table III).

TaBLr IIT
FIrsT-ORDER RATE CONSTANTS (MIN 1) FOR
IpyICl: HyDroLYSIS IN AQUEOUS MEDIA

Temp, 104k (from 103k, (from
°C pH 343-my peak) 460-mu peak)
15.20 7.0 3.06 1.35
25.00 5.0 2.52 1.62
25.00 7.0 3.08 1.62
25.00 9.0 8.13 1.62
35.00 7.0 3.08 1.89

Hydrolysis rates, calculated from the respective
absorptions, are first order for each absorption (Table
I11) but numerically different (k; > k;) suggesting that
the reactions associated with each change, although
related, are not successive and dependent reactions.

Reaction in water occurs in two distinct stages.
The first, and slower, as indicated by the fading 343-riu
peak is temperature independent with associated zero
activation energy. It is, however, pH dependent and
ki increases with rising pH. This reaction probably

(31) J. A. Creighton, I. Haque, and J. L. Wood, Chem. Commun,, 229
(1966).
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involves decomposition of the ICl,~ formed by a rapid
water—complex reaction

IpyICl; + 2H;O = IpyOH + H;O* 4 ICl,~ (rapid)

I1Cl,— .:'%"_ I~ 4+ Cl; (rate determining)
Long and Skoog?® reported a similar aqueous hydroly-
sis for I(SCN);~
I(SCN)e~ —=1- + (SCN).
which is contrary to the mechanism proposed by

Creemer and Duncan® for thermal and aqueous
dissociation of polyhalide ions

IXo-—=IX + X~
(32) C.Longand D. A. Skoog, Inorg. Chem., B, 206 (1966).

(33) H. W. Creemer and D. R, Duncan, J. Chem. Soc., 1857, 2243 (1931);
181 (1933).
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This reaction rather than IX,™ = I~ + X, would be
expected to predominate in acid solution since X~ is
generally a stronger base than I~. On the other hand,
for the pH range of this study, the latter mode is
consistent with the above rate-determining proposal
and is in line with the view of Long and Skoog.%?

The second hydrolysis stage, also first order, is un-
likely to concern ICl—, and the iodine may form by
decomposition of IpyOH

k2
IpyOH —=1I0H + py (rate determining)
5I0H = 2I; + HIO; + 2H,0 (rapid)

These reactions involve the formation of the weak acid
HIO, and thus %; should be, and is, pH independent.
An activation energy of —3.53 kcal mol—! has been
calculated for this stage from a ks vs. 1/T plot.
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The energies of decomposition of KBrOs(c) and KBrCy(c) to KBr(c) plus Oy(g) were measured in a bomb calorimeter.
These data were used to derive the standard enthalpy of formation (AH;%4s.15) of KBrOu(c), —68.74 = 0.14 kcal mol 1,
and of KBrOs(c), ~86.02 == 0.12 kcal mol~!. The enthalpies of solution of KBrO(c) in 2144 mol of water and of KXBrO;(c)
in 1808 mol of water were measured to be 11,606 = 20 and 9765 = 42 cal mol ™, respectively, at 25°. The above values
were combined with other data to derive standard thermody -amic properties at 25° for the perbromate ion: AH:® = 3.19 =
0.15 kcal mol—1, S° = 44.7 == 2.0 cal deg"' mol 7}, and AG¢® = 29.18 =+ 0.63 kcal mol—!; and for the bromate ion: AH® =
—15.95 == 0.13 kcal mol !, S° = 38.6 &= 0.3 cal deg~'mol -}, and AGt° = 4.55 == 0.14 kcal mol~!. The standard electrode
potential of the bromate—perbromate couple in acid solution was calculated to be 1.763 = 0.014 V at 25°. Selected values
for the thermodynamic properties of the halates and perhalates of chlorine and iodine are also tabulated. Although the

perbromate ion is more oxidizing than either perchlorate or periodate ion, the difference is not great enough to explain why

the synthesis of perbromates has been so difficult.

Introduction

The recent discovery of preparative methods?? for
perbromic acid and perbromates has ended a long
search for these compounds. This study was under-
taken to determine some of the key thermochemical
data for potassium perbromate and the perbromate ion.
Such information should be helpful in exploiting these
new and interesting compounds and may help to
explain past difficulties encountered in their synthesis.
The results of this study also bear on the contention
that the highest oxidation states of the nonmetals of the
first long period are less stable than the corresponding
oxidation states of the preceding and succeeding periods.

Of the possible reactions of KBrO, suited to calori-
metric study, thermal decomposition of the solid was
chosen. The simplicity and directness of the reaction

KBrOy(c) = KBr(c) 4+ 20:(g) (¢}

(1) This work was performed under the auspices of the U. 8. Atomic
Energy Commission. .

(2) E. H. Appelman, J. Am, Chem. Soc., 80, 1900 (1968).

(3) E. H. Appleman, Inorg, Chem., 8, 223 (1969).

leads to a reliable value for the enthalpy of formation of
KBrO,(c); the only auxiliary information required is the
enthalpy of formation of KBr(c), which is well estab-
lished. By also determining the enthalpy of solution of
KBrO,(c) in water, the standard thermodynamic
properties of the perbromate ion could be computed.

Similar measurements were made on KBrO; to
enable comparison of the bromate and perbromate ion
stabilities, after finding that the existing thermodynamic
data for the bromate ion, which had been obtained by
aqueous-reaction calorimetry, were excessively dis-
cordant. In addition, it was desired to compare the
results for the bromate and perbromate ions with those
for the halates and perhalates of jodine and chlorine.
Accordingly, a review and selection of data for these
additional systems was made. A few calorimetric
measurements of the thermal decomposition of KClO;-
(c) were made to aid us in selecting from among the
various values published for the enthalpies of formation
of KClOs(c) and KClO4(c).



