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The heat capacities of RbHF, and CsHF, were determined from 5 to 533 K, and hence
into the moiten-sait region by adiabatic calorimetry. The thermodynamics of the transitions
were determined. The entropy of transition AS, of the II-to-I transition in RbHF; is
(5.59 + 0.04) cal;, K~ mol-* and the corresponding entropy of melting AS, is (2.31 +

0.02) cal, X -1 mol-1, Roth entrony values are comnarable to those in the isostructural
VR3) Sl S ne 20in eniropy vaiues are comparadtie ¢ {hose i (he 1sestructural

compound KHF,. For CsHF;, AS((Ill-to-II), AS.(II-to-I), and AS, are (1.74 4 0.07),
(2.20 £ 0.08), and (1.62 + 0.09) cal,, K-* mol~2. The occurrence of the Il-to-I transition
was first reported on the basis of these studies. At 500 K the standard entropies S° are (47.91
4+ 0.05) and (50.63 + 0.05) calyy K~* mol-? for RbHF; and CsHF..
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The structure and the phase transitions of the alkali-metal hydrogen difluorides have
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atilaAwivil VWILIIDIUVIAGUILIV AllVIIUULL 11Vl UULLLL LLIIVULIDWD allvu UAPblllll\ulllallOlD. nuuuusu

initially interest was focused mainly on the single-minimum potential-energy curves
for the proton in the strong hydrogen bond of the FHF ™ ion, originally established
by thermophysical calorimetry'*® and later confirmed by other techniques,*~"
more recently interest has centered on the structural and ionic orientational disorder

af thaca intaractin nin orvatale al ~ mnAd cvlindeionl (linans
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anions and the comparison and correlation of their thermophysical properties and
phase behavior with those of the azides.‘®-1? Interest in the nature of the hydrogen
bond in alkali and related substances continues unabated.(!3-16

a Supported initially by Division of Research, U.S. Atomic Energy Commission and subsequently
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From the isostructural (tetragonal) phases of these alkali difluorides'!” transitions
to phases of KHF,,>1® of RbHF,,'* and of CsHF,""??% stable at higher tem-
peratures are known. The higher-temperature phases of KHF, and RbHF, are
isostructural (NaCl-type); that of CsHF, is of the CsCl-type structure.

In the ambient-temperature phases the FHF ™ ion is in an ordered array in the plane
perpendicular to the tetragonal axis.('” The work of Kruh et «/.!"® has shown that
in the higher-temperature phases the FHF™ anions are aligned along the cube
diagonals for the potassium and rubidium compounds and along the Cartesian axes
for the cesium salt. A randomly oriented hydrogen difluoride ion rather than a freely
rotating ion is characteristic of the ionic motion in these saits. Unfortunately, extensive
thermophysical investigation has been hitherto achieved only on the transition in
crystalline KHF,.('®

Structural differences between the high-temperature phases of KHF, and CsHF,
introduce differences in the thermodynamic characteristics of transition and melting.
Hence, the present study of the phase transitions and meiting of RbHF, and CsHF,
by precise heat-capacity measurements clarifies the behavior of the rod-shaped anions
at the transitions involved and extends the low-temperature heat-capacity studies
presented e¢lsewhere.(?D

2. Experimental

SAMPLE PROVENANCE

The high-purity samples synthesized by Burney and Westrum" for low-temperature
calorimetry has been stored in Teflon and were utilized for this study. Full details
of the preparation are reported in their paper and purities higher than 99.92 moles
per cent are claimed. Fractional melting studies of this investigation are consistent
with purities of 99.9 moles per cent if account is taken of the decomposition pressure
of hydrogen fluoride.

CALORIMETRIC MEASUREMENTS

All measurements were taken in the silver calorimeter of laboratory designation
W-22-0 in the Mark 1V adiabatic calorimetric thermostat described elsewhere.(??
This apparatus is provided with an electronic shield-control system consisting of three
channels of recording circuitry with proportional, rate, and resel modes. These
controls maintain the temperature difference between calorimeter and adiabatic
shield within 1 mK and reduce heat interchange with the calorimeter to a negligible
amount. Platinum resistance thermometer A-5, in the re-entrant well of the calori-
meter, was calibrated by the National Bureau of Standards against the IPTS-48. All
measurements of mass, time, potential, current, and resistance are referred to standards
maintained by the National Bureau of Standards.

The heat capacity of the empty calorimeter was determined separately; its volume
is 83.77 cm3. The heat capacities of RbHF, and CsHF, represented 72 per cent and
76 per cent of the total measured heat capacity of the sample plus calorimeter. Helium
gas (7.2 kPa at 300 K) was added to facilitate thermal equilibration.
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3. Results

The experimental heat capacities for RbHF, and CsHF, are presented in table 1 in
chronological sequence so that the temperature increments used in the measurements
may usually be deduced from the differences in the adjacent (mean) temperatures.
These results have been adjusted for curvature, i.e. for the difference between AH/AT
and the corresponding derivative. The results in the transition and melting regions
are presented in figures 1 to 3. Comparisons of enthalpy-type determinations with
values obtained by integration of the smoothed curve in both transition and normal
heat-capacity regions are shown in tables 2 and 3.

The smoothed heat capacities and the thermodynamic functions derived from
them are presented in table 4 at selected temperatures. The smoothed heat capacities
were obtained by a digital-computer program and checked by comparison with large-
scale plots. The integrations also were performed by digital computer. For the
entropies at 298.15 K, the results of Burney and Westrum®@" were used. The higher-
temperature functions have a standard deviation of less than 0.1 per cent. Adjustment

TABLE 1. Experimental heat capacity determinations on RbHF; and CsHF;
(calgh =4.184 1))

<T> Co T Cp T C,

Ty G A O B M2 b oMy b
'K calwK'mol* K cal,K-'mol™! K cal,K'mol-! K caly, K 'mol~!

Cesium hydrogen difluoride (CsHF.)

Series [ 44891 94.7 331.44 3900 320.28 22.58
303.83 21.18 450.08 398.9 331.80 134.6 325.99 23.27
322.80 22.92 450.36 2330 333.72 23.21
329.40 75.0 450.37 6290 336.84 23.33 Series X
331.44 445 450.39 2240 AHLtoD)
336.09 269 450.65 2729 Series VI O AH, detn. G
345.78 23.77 451.45 123.5 322.80 22.92 452.90 39
355.86 23.99 452.29 225.4 AH(I1I-to-11) detn. D 45417 “4.55
365.80 24.35 45275 371.8 ‘ :
375.63 24.64 455.08 433.5 Series VII )
385.36 24.95 455.68 31.17 32027 22.56 Series XI
394.98 25.27 460.86 27.78 AH(1I-to-T0) detn. E AH(Ii-to-1) detn. H
405.05 25.59 466.25 27.86 452.07 240
415.56 25.90 Series VIIT 464.07 27.77
423.94 26.33 Series III 433.65 27.64 474.93 . 27.90
434.06 27.52 431.10 26.81 AH,(II-to-I) detn. F 485.56 28,09
443.61 35.66 AH(II-t0-T) detn. A 450.41 901 496.35 28.08
449.19 189.7 AH,, detn. B 450.53 242 507.06 28.22
450.25 4132 450.84 101.8 517.74 28.32
451.28 197 Series IV 451.40 121.5 528.40 28.44
452.76 353 [AH, (T1-to-I) 451.86 164.2
457.95 34.2 + AHp] detn. C 452.20 216.9 Series XII
468.20 21.75 306.20 21.24

Series V Series IX 307.49 21.34

Series 11 33113 165.2 292.96 20,44 308.78 21.47
428.72 26.84 331.41 5422 298.44 20.87 310.07 21.60
441.78 31.11 331.42 19000 303.86 21.21 311.35 21.59
446.09 4218 33143 13940 309.21 21.53 312.63 21.79
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TABLE 1—continued

Ty G T G T G T G

K calaK'mol'* K calpK-'mol-? K calp K *mol-? K caly K-*mol-!

Rubidium hydrogen diftuoride (RbHFy)

Series 1 397.65 22.23 4471 3610 522.66 28.71
307.88 19.33 406.85 22.91 448.32 113.4 530.16 2879
;;E-EQ 19.59 415.90 22.99 Series VIII Series XIII
3.60 19.86 Series V 415.90 22.99 481.02 214
gigg; 20.10 429.90 23.84 392.11 21.82 481.25 271
Tl 32-22 438.21 27.44 398.34 22.20 481.47 324
20.68 442.59 136.8 401.36 22.40 481.68 334
363-(3); 20.99 444.12 422 404.33 22.76 481.84 329
378. 21.27 444.40 823 407.31 23.01 481.99 368
398.87 2237 44455 1410 41028 22.68 482.14 406
209-22 23.12 44464 1750 413.24 2.71 482.26 451
4;3-"% 23.24 44471 2430 416.22 23.05 482.38 541
4 24.07 44477 3250 419.19 23.18 482.47 600
Series II 44481 4980 Series IX 482.56 643
437.74 eries 26.19 44485 4130 AH, detr?.nle; 482.64 719
443.50 201.0 44488 5364 Corioe % 482.72 707
44426 613 44491 11000 Series X 482.80 591
444.43 914 44493 4420 AH, detn. C 482.99 186.3
444.54 1380 444.96 937 462.15 23.05 483.88 27.79
44463 1650 44498 4390 47091 24.50 Series XIV
4469 2320 dsos 1m0 el eI 473.07 24.93
44475 2270 . . . : AH,, detn. D
447.59 22.68 Zg.}lgg 2’1/2 dgerrlies XV
. 450.54 22.68 .
476 Series I1I 6 483.15 229 464.39 23.13
e 1211 Series VI 487.48 28.99 471.28 24.89
popp R 394.23 21.98 495.03 28.36 AH, detn. E
44489 5690 401.08 .22 Series X1 Series XVI
44491 6350 ava.o¢ 2.5 471.74 61.40 AHy, detn. F
444.93 6680 00 e 480.75 212 Series X VII
4496 5320 2‘1’333 %%;Z 431.89 368 AHU-t0-T) detn. G
44499 4980 : ' 482.67 434 445.26 535
445.03 3230 415.88 22.79 486.35 40.07
448. 3 .82 418.83 22.92 Series XII Series XVIII
' g 421.75 23.16 eries AH(II-to-T) detn. H
492.40 28.19 24784 2303
Series 1V Series VII 500.01 28.32 . :
378.70 21.32 AH(II-to-1) detn. A 507.60 28.39 Series XIX
388.25 21,70 444.09 84.6 515.16 28.48 AH (iI-to-) detn. J

has not been made for isotope-mixing nor for nuclear-spin contnbutlons to

{5°(n)— S°(0)} or to — {G(T)— H°(O)}/T; hence, these v

use in chemical thermodynamic calculations.

4. Discussion

TRANSITION AND MELTING OF RbHF,

Corresponding RbHF, and KHF, phases are isostructural and both compounds
have phase transitions from the tetragonal structure (phase 1I) with the space group



HEAT CAPACITIES OF RbHF,; AND CsHF,

839

10
T_
g 109
«
=
{)L
e

10 i 1 Iy £ | 1

440 448 472 480 488

77K

FIGURE 1. The heat capacity of RbHF, near the II-to-I and melting {ransitions.
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FIGURE 2. The heat capacity CsHF; near the I1I-to-II transition.
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FIGURE 3. The heat capacity of CsHF; near the II-to-I and melting transitions.

TABLE 2. Thermodynamics of transition II-to-I and melting of RbHF.

(caly, = 4.184 J)

T e o rs AN ¥ -7 4y oY IFOLAEDY L7\ IFOLANN T/
NC. O1 Iy 11 a1 \132) i \41} L1 B2 B ) — I1 \#4U R)
detns K caly, mol =1 caly, mol-?!
TRANSITION H-to] ’
Series V 20 451.53 425.51 3103 3249 ¢
Series VII 4 451.82 42495 3114 3236
Series XVIII 2 449,34 437.66 2740 3228
Series XIX 1 464.83 434.39 3183 3230

Averase value {H°(452 K} — HO(A20 K\ 1222 L )

YOIAET Vaill Uz (52« i) F

e avjj. Sode 1T

Lattice contribution {H°(452 K) — H°(420 K)}: 746 + 4

AH(1I-to-I)/cal,, mol~1 = 2486 + 5
ASy(II-to-I)/calyy K- mol~? = 5,59 4+ 0.4
T(I-to-I)/K = 444.93 4 0.03
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TABLE 2—continued

No. of T, Ty HT,) — H(Ty) H°496K) — H°(460K)
detns. K K caly, mol-1 caly, mol-?
MELTING °®
Series X 8 491.22 457.66 1941 2023
Series XIV 2 491.22 470.54 1634 2016
Series XV 2 490.18 467.05 1692 2020

Average value {H°(496 K) — H°(460 K)}: 2020 + 3
Lattice contribution {H°(496 K) — H°(460 K)}: 903 4+ 4
AHpfcal,, mol~t = 1117 + 5
ASpfcaly K-'mol-t =  2.31 £ 0.03
To/K = 48267 + 0.04

¢ Rejected from average because of incertainties in the drift corrections.
® Melting determinations include “bump” 481.1 to 481.6 K which has 32.4 cali, mol~! of excess

enthalpy.

TABLE 3. Thermodynamics of transitions I1I-to-II and II-to-I and melting for CsHF,

(caly, = 4.1847)

No. of Ty T H(T;) — H(TY) H°(340K) — H°(315K)
detns. K K Calu, mol-? Calm mol—*
TRANSITION II-to-II
Series I 4 318.15 340.72 1099.2 1151.7
Series VI 2 316.76 337.25 1044.8 1149.9
Series VII 2 316.35 337.12 1051.5 1150.2

Average value {H°(340 K) — H°(315 K)}: 1150.6 + 0.7
Lattice contribution {H°(340 K) — H°(315 K)}: 570.3 4- 2
AH, (Il1-to-IT)/calyy, mol ! = 580.3 + 2
AS,(IIT-to-I)/calyy K- mol~* = 1.74 4+ 0.07
T(IHI-to-ID/K = 331.42 + 0.02

No. of T_l E H(Tp) — H(Th) H°(470K) — H°(420K)
detns. K K caly, mol-? caly, mol -1
TRANSITION II-to-1 AND MELTING B
Series I 9 418.77 473.72 3122.3 2998.3¢
Series 11 15 439.34 468.96 2437.7 2999.1¢
Series I11 3 428.30 460.45 2509.1 2995.8
Series IV 3 419.88 460.16 27219 2995.7

Average value {H°(470 K) — H°(420 K)}: 2995.8 -+ 0.3
Lattice contribution {H°(470 K) — H°(420K)}: 1349 + 4
{AH (I1-to-I) + AHpn}/caly, mol~—! = 1646 + 4

(TRANSITION Ii-to-I)

(MELTING)

AH, (II-to-I)/calyy, mol-* =991 4+ 4
AS; (AI-to-D)/cal,, K- tmol~* = 2.20 4 0.08
T, (Il-to-I)/K = 450.36 + 0.02

AHp/jcaly; mol—2 = 655 + 4
ASnm/calyn K~ *mol™! = 1.62 4 0.09
Tw/K = 453.20 4+ 0.08

¢ Rejected from average because of magnitude (12 cal,, mol-?) of drift corrections.

51
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TABLE 4. Thermodynamic properties of RbHF, and CsHF,
(caly, = 4.184 1))

T G ST - O HM—HO =G0 — BT
K caly, K-t mol 1 calg, K-t mol—? caly, mol 1 calyy K~ ! mol—*
Rubidium hydrogen difiuoride (RbHF.)
CRYSTAL II
298.15 19.03 28.70 3932 15.51
300 19.07 28.82 3967 15.59
325 19.65 30.36 4451 16.67
350 20.36 31.85 4951 17.70
375 21.34 33.28 5472 18.69
400 22.35 34.69 6018 19.65
425 23.58 36.08 6590 20.57
44493 ¢ (11000) 37.16 7060 21.29
CRYSTAL I (Transition I-to-I)
44493 ¢ (11000) 42.73 9545 21.29
475 26.47 44.25 10245 22.68
482.67 ¢ (720) 44.60 10415 23.02
LIQUID
482.67 * (720) 46.91 11531 23.02
500 28.29 47.91 12020 23.87
525 28.75 49,30 12732 25,05
Cesium hydrogen difluoride (CsHF;)
CRYSTAL 111
298.15 20.83 32.30° 4199° 18.22°
300 20.93 3243 4238 18.30
325 23.08 34.18 4784 19.46
33142 ¢ (x~ 20000) 34.63 4929 19.76
CRYSTAL II (Transition 11I-to-II)
33142 @ (x~ 20000) 36.38 5509 19.76
350 23.85 37.66 5946 20.67
375 24.63 39.31 6552 21.84
400 25.42 40.92 7178 2297
425 26.32 42.50 7823 24.09
450.36 ° {= 8000) 44.03 8497 25.16
CRYSTAL I (Transition 1I-to-I)
450.36 ¢ (=~ 8000) 46.23 9488 25.16
4532 ¢ (= 600) 46.38 9566 25.27
LIQUID (Melting)
453.2 ¢ (= 600) 48.00 10222 25.27
475 27.91 49,19 10828 26.39
500 28.14 50.63 11529 27.57
£9¢ 28 42 5104 122136 28.63

Sl AR N Q1.5 i3 &8,03

2 Assuming the transitions involved to be entirely isothermal.
® These values have been revised on better knowledge of the heat capacity near 300 K but differ

ANCSC VAIULS NAVC DOCT TOVISCU 011 DCLICT XNOWICASEe O UL L}

from those reported in reference (20) by less than 0.05 per cent.
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Dygp-I 4/mem stable at 300 K into 2 NaCl-type cubic F
stable at higher temperatures until melting occurs. For KHF » Phase Iis a soft trans-
lucent wax-like solid at 469.8 K. The entropy increment of 5.69 caly, K™! moi~! for
the II-to-I transition is nearly twice that of melting.(! "%

The temperatures of transition and melting of RbHF, were determined by the

1duaneT - AAAOQA W and T - AQD AT W hath af which diffar s A
l“ esent oLuuy dady iy = 95,750 s anda I T 90407 1, ootn Of wnicn aliier \'Uumucxaujy

from the values reported by Kruh et al,**’ (T, = 449 K and T,, = 461 K, detcrmined
by using a polarizing microscope equipped with Kofler hot stage). Prideaux and
Webb‘??) reported T, as 477 to 478 K. Very recently, White and Pistorius‘® found
the values of T; and T, at atmospheric pressure as (448., + 1) K and (476 + 1) K,

........................

Acapcuuvm_y, with a 111511-p1caau1c d.ta. apparatus. These discrepancies are probab}y
due in part to the purity of the samples and in part to the methods of determination
of the transition and melting temperatures.

Entropies of transition and melting of RbHF, (5.59 and 2.31 cal, K~ ! mol™*,
respectively) are comparable to well known values for KHFZ (i.e. 5.69 and 3.09
caly, K™ mol™).0® The ur, for the transition of RbHF, is calculated from the
X-ray data®® as 7.53 cm® mol™!, which also corresponds with that of KHF,,
calculated as 5.6 cm® mol ™! from p, ¥ data,*® 4.2 cm® mol ™! from X-ray diffraction
data,”'® and determined directly by dilatometry as (4.2 + 0.1) cm® mol™! in this
laboratory.®”) The large entropy and volume increments accompanying the transitions
of KHF, and RbHF, are not easy to explain. Kruh er al.'® suggested that in phase 1
each hydrogen difluoride ion would randomly occupy positions along the body
diagonals of the unit cell. The expected disordering entropy increment would be close
to Rin4(2.75cal,, K™' mol™!). The experimental values of entropy increments,
5.69 and 5.59 cal, K~ ! mol~! for KHF, and RbHF,, respectively, are much larger.
The large entropy increments are not easily explained but may accompany the
structural changes as well as the considerable volume increments which is larger for
the former (4.2 cm® mol ™! for KHF,,%%?" and 3.8 cm® mol™" for RbHF,)!% as is
the AS,. This suggests that phase I has additional degrees of orientational frcedom,
that the structural change itself is enhancing the transitional entropy, and that other
contributions are invoived, e.g. (0S/6¥ ).
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Although it has been known that CsHF, has a transition near 330 K,(!%2% the

present investigation shows that, in addition to this first transition at 33142 K, a

second sharp heat-capacity anomaly occurs at 450.36 K only 2.8 K below the melting
temperature of 453.2 K. The two heat-capacity anomalies are nearly separate and thus
clearly indicate the existence of a second transition, phase II — phase I, in CsHF,.

The lower temperature (I1II-to-II) transition was first reported by Windsor and
FQI‘I\I(ZO) at 330K and nnqﬁrmnd 1\\} Kruh er gl 19) but at 334 ¥

Tn
hlgh -temperature X-ray diffraction study, they concluded that phase Il of CsHF,
was isostructural with phase II of KHF, and transforms to the CsCl-type, cubic
structure with the space group O-Pm3m.

+ Throughout this paper caly, = 4.184 J.
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The structural features of the CsHF, (111-to-II) transi ion are very similar to those

of univalent azides such as RbN;, CsN,, TIN,, etc.,/'1:12) which have linear N3
anions instead of HF; anions. Furthermore, the entropy increment of 1.75 cal,, K™*
mol~* for this CsHF, transition as obtained in the present study, is in good accord
with the entropy increments of 1.9 and 1.8 calth K ™! mol~! reported for RbN; and

CsNj. 9) The small AV, is calculated as 0.59 cm? mol™! from the X-rav data and is

BLUENN R0 Eat S A3 VQIVRAGIV Qo VL.JS Ll Al AV UL ATIG) LAWK Qe

also comparable to the values for these azides: AV,(RbN,) = 0.5; AV(CsN;) = 0.3
cm® mol ~1.® Thus, taking into account both thermodynamic and X-ray diffraction
data, the nature of the III-to-II transition of CsHF, can be regarded as essentially
the same as that of the transition in these azides. Mueller and Joebstl®* pointed out

that the entropy increment at these azide franuhnnc assuming r‘nmr\lpfpl\l random

Vivasaviie (2 $1e () Giidina SSuiliiiigy VULLPILAL QiiaVain

orientation of the N3 anions parallel to the edges of the unit cell for the high-
temperature phase, is expected to be RIn 3 (2.18 cal,, K™ ! mol™1).1*¥ Experimental
values of AS, would be less than R In 3 if the length of the linear anion is large enough
relative to the unit-cell dimensions to make collinear alignment of two or three ions

. WESTRUM ET AL.

TABLE 5. Transition and melting thermodynamics for some alkali dihydrogen fluorides
(cal,, = 4.184))

Phase T. AH, AS; AV,
Substance change X cal,;, mol~? caly, K=1mol-? m® mol -1
KHF, H-to-1 469.82 2671¢ 5.69¢ 4.2¢
+0.05 + 14 + 0.06 424
[5.641°
RbHF, II-to-1 444,93 2486 5.59 [3.8]¢
4+ 0.03 +5 4 0.04
[5.49]°
CsHF, HI-to-11 331.42 580.3 1.74 [0.24)®
+ 0.02 42 + 0.07 [1.0)
{3.10}° {0.55¢
CsHF; 1I-to-1 450.36 991 2.20 3.2
+ 0.02 +4 4 0.08 [to]
[2.01° 4491
Substance Phase T AHR ASn AVny
change 1% anl el 1 anl W1 ennl-1 a8 a1 1
4 S Cargp IMG1 Caigy N Ti01 Cin® moy
KHF; melting 511.8¢ 1582¢ 3.09¢ [0.8}7
+0.1 + 6 3 0.05
[3.091°
RbHF, melting 482.67 1117 2.31 [0.96] °
+ 0.04 +5 + 0.03
[2.80)°
CsHF. melting 453.2 665 1.62 [1.9]®
+ 0.08 44 4+ 0.09

[1.60]

@ Reference 18.

reference 10.
10.

¢ Reference 19,

4 Reference 27.

® Values in brackets [ ], are from high-pressure phase studies summarized in

¢ At 160 kPa, reference 10. / At 220 kPa, reference
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in adjacent cells improbable for steric reasons—as is also the case for the alkali azides.
A calculation of the correlation energy for succino-nitrile has been made by Descamps
and Coulon,**:2%) but the CsHF, case has not been evaluated.

Our detection of the Il-to-I transition in CsHF, near 450 K was subsequently
confirmed by White and Pistorius® by d.t.a. They found that this transition occurs
at atmospheric pressure, but that at 1.3 MPa and higher pressures only melting was
observed. Although their measured 7, (II-to-I) is lower (447.4 K) and that of melting
(459 K) is higher than the present values, other features are essentially the same,

White and Pistorius® estimated the volume change associated with this transition
from our AS, and AS,, of 2.20 and 1.45 cal,, K™! mol ™", respectively, and the trend
of the melting curve with pressure, to be between 3.2 and 4.9 cm® mol~!. The large
AS, and AV, suggest that a part of the increments is due to structural randomness.
Many CsCl-type crystals undergo transition into a NaCl-type structure at high
temperatures and/or low pressures, with a decrease in coordination from 8- to 6-fold.
Direct structural analysis of this phase by high-temperature X-ray diffraction is an
obvious desideratum, but the temperature range in which CsHF, phase I exists is so
narrow the X-ray study will not be convenient. Hence, we assume following the
arguments of White and Pistorius"® based on the large AV (II-to-I) that phase I of
CsHF, may have an NaCl-type cubic structure with the space group OF-Fm3m,
as is characteristic of phase 1 KHF, and RbHF,.

It will be noticed in table 5 that the calorimetrically determined AS, and AS,,
values are typically in good accord with the less accurately determined quantities
from high-pressure phase-equilibrium studies. Although one finds increasing evidence
of interest in the comparisons between the linear anionic orientational disorder and
thermophysical parameters in the alkali azides and the hydrogen difluorides(®- 10~
and in the related thermodynamic characteristics, pressures, and mechanisms of the
decomposition processes in the alkali (and alkaline earth) hydrogen diftuorides*®
much work remains to be done before a comprehensive appreciation of these com-
pounds is achicved.
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