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For mercury dibromide HgBr,, a promising component of the work-
ing mixture of gas-discharge exciplex sources of coherent (lasers) and
spontaneous (exciplex lamps) radiation, as well as a promising nonlin-
ear optical crystal for the infrared radiation process, thermodynamic
and thermochemical properties in the temperature range 173-512 K
were investigated. The established basic thermodynamic (isobaric heat
capacity C , total entropy S, enthalpy H and Gibbs energy G) and ther-
mochemical (enthalpy AHf and Gibbs energy AGf of formation) func-
tions of HgBr, were compared with the known literature data at 298
514 K. The obtained results differed from the literature within 1-2%
(for Cp), 0.1-0.2% (for S, H and G) and 0.1-0.6% (for AHf and AGf).
The experimental data, combined with semi-empirical approaches and
ab initio calculations taken from the literature, were used to estimate
the previously unknown additional thermodynamic and thermophysi-
cal properties of HgBr,: isochoric heat capacity C,, Debye tempera-
ture 6, volume thermal expansion a,, isothermal compressibility .
(isothermal bulk modulus B” = 1/B,), Griineisen constant y_, phonon
longitudinal v, transverse v, average v velocities and phonon thermal
conductivity k. In the present work, it was found that crystalline mer-
cury dibromide expands strongly upon heating and has a low phonon
thermal conductivity.
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INTRODUCTION

Mercury dibromide HgBr, can be an effective
component of promising exciplex sources of co-
herent (lasers) and spontaneous (excilamps) with
record radiation power in the visible and infrared
spectral regions [[I-5]. In addition, mercury dibro-
mide has an important environmental function,
which is to remove free mercury from man-made
objects. In particular, it is in the form of HgBr,
that Hg is adsorbed from flue gases of coal-fired
power plants [E, ﬂ]. Hence, the hypothetical pos-
sibility of absorbing mercury from the environ-
ment in the form of HgBr, for its subsequent use
in laser devices. This makes mercury dibromide
an interesting material for a comprehensive phys-
icochemical study.

It should be noted that HgBr, has been studied
insufficiently. For example, in the scientific litera-
ture, there are only approximate thermodynamic
data for HgBr, [E E] which are based mainly on
the results of Refs. . . However, works [

| have some drawbacks. Thus, in Ref. [[L0]], up to
a temperature of 507 K, the change in enthalpy was
studied only in two narrow intervals 298-304 K
and 487-507 K. Probably, in Ref. [E], the valid iso-
baric heat capacity of mercury dibromide was cal-
culated by differentiating the enthalpy values from
Ref. [@] (note: Ref. [E] does not detail the process
of obtaining the Cp(HgBrz) values from Ref. [])
In turn, work [] gives a single value, most likely
not the valid, but only the average heat capacity
of HgBr, for a long range 273-479 K. That is,
in sources ] there are only a few experi-
mental pomts, on the basis of which the values
of Cp(HgBrz) were fitted in references [E, E] for
a wide temperature range 298-514 K. In addition,
the analytical part of publication [] shows that
the thermal properties of mercury dibromide can
differ significantly (by more than 20%) depending
on the method used. This is important to consider
when comparing different results.

As we can see, previously published works did
not use direct studies of the valid heat capacity
of HgBr,. It should also be noted that the ther-
mophysical parameters of mercury dibromide
(thermal expansion and compressibility, thermal
conductivity, etc.) remain unexplored, despite
the significant prospects for the practical use of
this compound.

The aim of this work was to directly measure
the valid isobaric heat capacity and determine
the related thermodynamic, thermochemical and
thermophysical properties of HgBr..

EXPERIMENTAL

Mercury dibromide was obtained according to
the method used at Uzhhorod National Univer-
sity []. HgBr, was identified by the classical me-
thods of differential thermal analysis (DTA) and X-
ray diffraction (XRD) analysis. The melting point
determined by the DTA method ] was com ared
with the data of other scientists H
According to the XRD method [] using a con-
ventional Bragg-Brentano powder diffractometer
(Ni-filtered CuKa radiation with A = 0.1541 nm)
the experimental diffractogram was indexed. For
this purpose, the known crystal structure data
were taken from Refs. [@, ]. The powder pat-
tern analysis was performed using the personal
computer programs POWDERCELL 2.0 ﬁ@] and
UNITCELL [[19]. The isobaric heat capacity was
measured using an IT-S-400 device in the tempera-
ture range 173-498 K. Based on the experimental
heat capacity, the basic thermodynamic and ther-
mochemical functions of the studied compound
were calculated. Using the established experimen-
tal physicochemical amounts, as well as the re-
sults of the known ab initio ELATE calculations
by Gaillac et al [@ @ and semi-empirical me-
thods [ , we evaluated additional thermody-
namic (1sochor1c heat capacity, Debye temperature,
Griineisen constant) and thermophysical (volume
thermal expansion, isothermal compressibility,
phonon velocities and phonon thermal conductiv-
ity) properties of HgBr,.

RESULTS AND DISCUSSION

Physicochemical analysis of HgBr,
The DTA results for mercury dibromide are shown
in Fig. [l

When the test sample was monotonously heat-
ed from 293 to 563 K, the only effect (endother-
mic) was observed at 512 K (Fig. I) The record-
ed temperature can be attributed to the melting
point of HgBr,. This result is in good agreement
with the literature E . Iﬁ according to
which mercury dibromide melts congruently at
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Fig. 1. Thermogram of the heating process of HgBr,

514 K [§, BlI, 511 K ([td), 508 K [[L1]1, or 509 K [,
E

@]. Our result differed from Refs. [, @ 15]
within 1-4 K or 0.20-0.78%.

The results of the XRD study of HgBr, are pre-
sented in Fig. E and .

As can be seen from Fig. , the main reflexes
of the experimental diffractogram of mercury di-
bromide are in good agreement with the data of
other scientists [|L €, ]. For a more detailed com-
parison, the basic reflexes of HgBr, were indexed
(Tabl).

According to the data in the and using
the UNITCELL program [], the unit cell pa-
rameters of the analyzed HgBr, (orthorhombic
crystal system, all angles equal to 90° [, @])
were calculated: a = 0.4629 nm, b = 0.6806 nm,
c¢=1.2466 nm and V' =0.3928 nm°. Let us compare
them with the data of Braekken [] and Werweel
and Bijvoet [[L7]: a = 0.4624 nm, b = 0.6789 nm,
¢ = 1.2445 nm, V = 0.3907 nm?® [@] and
a = 0.4670 nm, b = 0.6850 nm, ¢ = 1.2450 nm,
V =0.3983 nm? []. As we can see, most of our
results are intermediate compared to those of
Refs. [|16, ], but closer to the data of Braek-
ken [[16]. Thus, the minimum difference between
this work and [] is 0.11%, and the maximum
is 0.54%. The minimum difference between our
results and [@] is close to 0.13%, and the maxi-
mum difference is 1.38%. It should be noted that
the differences between the data [] and [] are
in the wider range 0.04-1.91%.

Thus, the results of the physicochemical analy-
sis confirmed the individuality of mercury dibro-

Intensity, a.u.

2-theta, degree

Fig. 2. X-ray diffraction data of HgBr.: a (black lines) is an experimen-
tal diffractogram (this work), orange diamonds indicate the main an-
alytical reflexes; b (green lines) is a bar chart by data of Braekken [16];
¢ (red lines) is a bar chart by data of Werweel and Bijvoet [17]

mide, which was used for further thermodynamic,
thermochemical and thermophysical studies.

Basic thermodynamic and thermochemical
properties of HgBr,

The experimental values of the measured valid
isobaric heat capacity of HgBr, are shown in
Fig. E white squares. Note that in this work we
used a simplified notation for the basic thermo-
dynamic functions: C , S, H, etc. Similar notations
were used in one of the classical thermochemical
reference books [E]. In addition, all of the proper-
ties given here refer to the standard atmospheric
pressure 0.1 MPa [E, E].

Our results were compared with the average
values from Refs. [E, E] (Fig. B, red crosses). It
should be noted that Refs. [é ] contain almost
identical (with differences within 0.0-0.2%) val-
ues of Cp(HgBrz). This is due to the use of the same
initial data from Refs. [@, ] in Refs. [E, E]. It
should also be noted that in this work all com-
parisons were made only for crystalline mercury

>
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Table. Indexing of the HgBr, X-ray diffractogram

Basichkl 2-theta, degree 2-theta, degree 2-theta, degree
(by data [16-18]) This work By Braekken [16] By Werweel and Bijvoet [17]

110 23.15 23.26 23.03

111 24.21 24.34 24.13

112 27.23 27.36 27.17

022 29.94 29.96 29.75

113 31.69 31.81 31.64

023 33.97 34.10 33.91

114 3717 37.24 37.08

200 38.84 38.92 38.53

024 39.17 39.25 39.07

202 41.47 41.64 41.26

115 43.45 4335 43.21

130 4436 44.54 4411

025 45.03 45.13 44,97

132 46.83 46.99 46.58

221 48.48 48.14 47.66

116 49.82 49.99 49.86

223 52.55 52.70 52.25

134 53.73 53.83 53.45

041 54.35 54.52 54.01

224 56.42 56.47 56.04

117 57.12 57.09 56.97

135 58.48 58.59 -

008 59.23 59.36 59.34

206 59.60 59.86 59.55
2 g
—_ =
S >

T, K

Fig. 3. Dependences of the isobaric heat capacity and the standard entropy on temperature for HgBr,
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dibromide. In Refs. [E, E], the thermodynamic and
thermochemical functions of gaseous [H, E] and
liquid [E] HgBr, at temperatures from 298 K (from
100 K for gas [f]) to over 600 K are additionally
considered.

At the base temperatures 298, 300, 400 and
500 K, which were chosen in Refs. [E, E], our values
of CP(HgBrZ) differed from those in the literature
within 1-2%. The maximum difference 1.9% was
observed at 298 K. With increasing temperature,
the difference decreased and was minimal (~1.2%)
at the melting point of mercury dibromide. Ac-
cording to the well-known publications [@, @],
differences between the values of the heat capacity
of up to 3-4% are acceptable. Thus, the results of
this work confirmed the applicability of the fitting
method used in Refs. [E,pgﬁ for HgBr,. However,
our studies made it possible to describe the prop-
erties of mercury dibromide at low temperatures
173-298 K, which are not available in Refs. [E, H].

The experimental data (white squares in Fig. E)
were described by various interpolation equa-
tions: the classical Maier-Kelley expression [P§]
and polynomials of degrees 1-3. It turned out that
the highest determination index R* [@] was 0.992
for the 2nd degree polynomial equation (1)

C, = 60.044+0.055T-2.933-10°T7, (1)

where T is the absolute temperature.

Since the experiments could be performed only
up to 498 K, the value of C, was extrapolated from
Eq. (1) to the established melting point of HgBr, at
512 K (Fig. m). Equation (1) was also used to calcu-
late the entropy and enthalpy increments of mer-
cury dibromide.

Universal formulas for the relationship between
the isobaric heat capacity and the standard entropy
are given in Ref. [g]. From the expressions of [é)],
we can arrive at Eq. (2), which takes into account
the temperature intervals of the properties of HgBr,
studied in this work,

512 C 298 C
§ =5(298)+ [ —dT - [ —2dT, 2)
298 173 T

where S$(298) is the total entropy under standard
conditions.

Note that the value of the standard entropy for
mercury dibromide at 298 K was borrowed from

Refs. [E, E]. It is important to note here that Refs. [E,
E] provide an optimized value of §(298) for HgBr,
which is determined by combining several ap-
proaches and can be considered reliable. The combi-
nation of equations (1) and (2) allowed us to obtain
the dependence S = f(T) - Fig. E, white circles. Our
results confirmed the average values from Refs. [E,
E] (Fig. H, white circles and red triangles). At the se-
lected temperatures 300, 400 and 500 K, the maxi-
mum difference in S values did not exceed 0.1%.

The total enthalpy for mercury dibromide was
determined similarly to Ref. [@]. The basic formu-
las from Refs. [E, E, @] were used. The calculated
expression for HgBr, was (3)

512 298
H=H(298)+ [ C,dT - [ C,dT.

298 173

3)

According to classical thermochemical con-
cepts [E], at standard pressure, the total enthal-
py H(298) is equal to the enthalpy of formation
AHf(298) of a compound. For HgBr, the Na-
tional Bureau of Standards of USA [B2] recom-
mends the value AHf(298) = -169.452 kJ/mol (if
1J=0.239 Cal [@]). The combination of the rec-
ommended value [@] with equations (1) and (3)
allowed us to build a dependence H = (T) - Fig. H,
white squares.

The determined values of S and H made it possi-
ble to calculate the total Gibbs energy G of the stud-
ied compound. For this purpose, we used the clas-
sical formula (4) [E]:

G=H-TS. (4)

The resulting dependence G = f(T) is shown in
Fig. @, white circles. It should be noted that our
values of the standard enthalpy and Gibbs energy
for HgBr, were compared only with the data of
Ref. [é] (Fig. @, two types of red crosses). This is
because only Ref. [E] has direct values of H and
G. At the same time, only indirect functions are
given in Ref. [E]. Thus, at the base temperatures
300, 400 and 500 K, the maximum differences in
the values of the standard functions (Fig. H) did
not exceed 0.2%.

The thermochemical properties of mercury di-
bromide were determined similarly to Ref. [30].
The basic principles of thermochemistry [E, E, @]
were adapted to HgBr, in the form of expressions

(5) and (6)
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H, kJ/mol

T,K

G, kJ/mol

Fig. 4. Dependences of the standard enthalpy and the Gibbs energy on temperature for HgBr,

AHf(HgBr,) = H(HgBr,) - Z{H(Hg) + H(Br )}, (5)
AGf(HgBr,) = G(HgBr,) - Z{G(Hg) + G(Br,)}, (6)

where AHf and AGf are the enthalpy and Gibbs en-
ergy of formation, respectively.

In order to perform calculations according
to formulas (5) and (7), we used our values of
H(HgBr,) and G(HgBr,) at temperatures 173-293
and 303-512 K (Fig. {). In turn, the values for
the elemental components of Hg and Br, at 100-
600 K were taken from Ref. [E]. Note that the to-
tal Gibbs energy was calculated from the function
from Ref. [B]]. It should be noted that the data in
Ref. [E] had one drawback - the vast majority of
them are given in large steps 100 K. In this regard,
additional mathematical processing was per-
formed to reduce the value step to 10 K. For this
purpose, the temperature dependences of these
functions were described by interpolation equa-
tions. The aggregate states of mercury and bro-
mine were also taken into account. Thus, for Hg,
two temperature intervals were taken: 100-234 K
(solid mercury) and 234-600 K (liquid mercury).
For Br, there were three intervals: 100-266 K
(solid bromine), 266-333 K (liquid bromine) and
333-600 K (gaseous bromine). In total, ten poly-
nomial equations were obtained for the elemental
components. For most of them, high coefficients

of determination R* = 0.996-1.000 were achieved.
The final dependences AHf = (T) and AGf = f(T)
for the interaction product Hg + Br, = HgBr, are
shown in Fig. E

Our results were compared with the average val-
ues from Refs. [E, E] (Fig. E, two types of red cross-
es). Here, we note that the amounts of AHf and AGf
for HgBr, are almost identical (with differences of
up to 0.05%) in Refs. [B, E]. The high consistency of
the values in Refs. [E, ] is explained by the math-
ematical processing of the same initial data.

At the selected temperatures 300, 400 and
500 K, the maximum difference between our AH,
values and the average amounts from Refs. [E, ]
was close to 0.1%. At the same time, the values of
AGf obtained in this work differed more strongly
from the average data from Refs. [E, |: the maxi-
mum difference was about 0.6% (Fig. ).

The abrupt increase in the negative values
of AHf(HgBr,)) at three temperatures 234, 266
and 333 K is noteworthy (Fig. E). This is due to
the phase transitions of the initial mercury and
bromine [E]. These temperatures can be used to
develop new efficient methods for the synthesis
of mercury dibromide. The maximum jump in
the enthalpy of formation of HgBr, from -170.40
to —199.95 kJ/mol occurs when heated by only one
degree from 332 to 333 K (Fig. H). Also, a rath-
er high jump in the values of AHf(HgBr,) from
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AHf and AGf, kJ/mol

T,K

Fig. 5. Dependences of the enthalpy and the Gibbs energy of formation on temperature for HgBr,

-157.74 to -168.45 kJ/mol is observed when mov-
ing from 265 to 266 K (Fig. E). Probably, it is at tem-
peratures 332-333 K or even 265-266 K that in-
dividual mercury dibromide can be obtained with
the minimal energy consumption.

It should be noted that the change in the curve
AGf = f(T) for HgBr, at the phase transition tem-
peratures of the initial elemental components is
noticeable to a much lesser extent (Fig. §). Conse-
quently, AGf(HgBr,), unlike AHf(HgBr,), depends
less on the physicochemical transformations of
the initial Hg and Br,.

Additional thermodynamic and thermophysical
properties of HgBr,

A more fundamental thermodynamic parameter
than Cp is its isochoric counterpart C, [@]. How-
ever, it is much more difficult to study the isochoric
heat capacity. In the world scientific periodicals, we
were unable to find direct methods for the experi-
mental determination of C, for solid compounds.

Instead, semi-empirical a@yroaches [, @] or

indirect experiments [E, , B3] are used. Indirect
methods are mainly based on formula (8) [E, @ @]

C,-C,=aVI/p, (7)

or 8) [Bd]

C,-C,=a/VIB, (8)

where a, is the volume thermal expansion coef-
ficient, V is the molar volume, B is the isother-
mal compressibility, and B is the isothermal bulk
modulus.

Using indirect approaches to determine
the isochoric heat capacity requires a lot of experi-
mental data: C, a,, V, B, or B". The most difficult
is to directly investigate the thermal expansion
and compressibility of a solid compound. This
requires sophisticated high-temperature X-ray
equipment [B6, @].

In view of the above, a simplified approach was
used in this work. The isochoric heat capacity of
HgBr, at 298 K was estimated by the semi-empiri-
cal Magnus-Lindemann method [, @]. Note
that the accuracy of this approach is not lower than
some experimental and ab initio methods [@, @].
The calculated expression at standard temperature
was of the form (9)

C,-C,-298"x, ©)

where x is a certain coeflicient [, @].

The method for determining x is given in
Ref. [@]. Then, using Eq. (8) [@,g@], we obtained
the value of the isothermal bulk modulus

B'= CVBS/CP, (10)

where B is the isentropic (adiabatic) bulk modulus.
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In Eq. (10), we used our values of C,,and C , and
the values of BS were borrowed from Refs. [P0, @].
Here, we note that the elastic moduli [R0, R1|] are
considered to be adiabatic parameters [39]. There-
fore, B from Ref. [@], it was considered an isen-
tropic or adiabatic modulus.

Then, using formula (8), we calculated the val-
ue of a,. In this case, the molar volume of mercury
dibromide was determined by the molar mass M
and density d taken from the reference book [].
Next, the value of the Griineisen constant y . was
obtained using expression (11) [@, @, @]:

Yo =(C,-C)/a,C,T. (11)

Thus, HgBr, at 298 K has the following pa-
rameters: B" = 3.71 GPa, B, = 0.27-10° Pa,
a, = 3.50-10* 1/K and y_= 1.18 (dimensionless
value). These properties have been determined for
the first time, so we cannot compare them with
the data of other researchers. We only note that in
terms of the order of thermal expansion (10~ 1/K)
of mercury dibromide is close to some alkali met-
al halides []. However, its value is higher. This
can probably be explained by the low stability of
mercury compounds: their Gibbs energy is less
negative and their melting point is lower com-
pared to alkali metal halides [E, E, ]. Accord-
ingly, the crystal lattice of HgBr, is less stable
and undergoes greater expansion due to thermal
effects.

According to Griineisen’s law [@], at any tem-
perature, the ratio of the coefficient of thermal ex-
pansion to the isobaric heat capacity is the same or
almost the same:

aV/CP =~ const. (12)

Based on this law [@] and formula (11) [@,
@, @], the temperature dependences of a, and
C, were calculated for mercury dibromide. It
was assumed to be independent y_ of T [@, @],
and for HgBr, a/ Cp = 4.74-10~° mol/J (our result).
The obtained dependences a,= f(T) and C = f(T)
are shown in Figs. f and ﬁ, respectively.

As can be seen from Fig. f, the temperature de-
pendence for mercury dibromide is close to linear
(it can be described by a straight line equation with
a high R*=0.994). This result is in good agreement
with classical ideas. According to Refs. [@, @],
in wide temperature intervals, the thermal expan-
sion of solids follows a linear law.

The course of C = f(T) curve for mercury
dibromide (Fig. ﬁ) does not contradict Debye’s
theory: when solid materials are heated, their
isochoric heat capacity initially increases, and
when certain temperatures are reached, it hardly
changes [@]. However, for HgBr, at 413-512 K,
a slight decrease (up to 0.8%) in its C, was ob-
served (Fig. [1). Similar features were recorded in
other works %, @]. Thus, in Ref. [@], a decrease
in the isochoric heat capacity of NaCl and Ag in

3.80
3.70
v
S 3.60
=
(e
= 350
~
o}
3.40
3.30
200

300

400 500

T,K

Fig. 6. Dependence of the volume thermal expansion coefficient on temperature for HgBr,
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Fig. 7. Dependence of the isochoric heat capacity on temperature for HgBr,

the high temperature region was mentioned. In
Ref. [@] , a slight decrease of C,, was observed when
approaching the melting point of the studied com-
pound Ni,(PO,).. In Ref. [@], referring to Eucken
and Dannohl, the effect of a decrease in the high-
temperature isochoric heat capacity was explained
by the peculiarities of the crystal lattice vibrations
of the materials under study.

The availability of C (HgBr,) values allowed us
to calculate the corresponding amounts of the De-
bye temperature. For this purpose, we used the De-
bye function tables [@]. The constructed 6, = A(T)
dependence is shown in Fig. E

As can be seen in Fig. E, heating mercury di-
bromide leads to a monotonic increase in its 6.
Although the values of the isochoric heat capacity
and the Debye temperature are closely interrelat-
ed [@], the peculiarities in the C, = f(T) depend-
ence at 413-512 K (Fig. E]) did not affect the 6 = f(T)
curve - no clearly defined anomalies are observed
(Fig. B)-

The isochoric heat capacity is also closely related
to the phonon thermal conductivity (13) [é @, @]

k=C,Ivi3, (13)
where [is the phonon mean free path, v is the aver-
age phonon velocity [@] or the average sound ve-
locity [@].

In turn, v can be determined from expression

(14) 1]

— -1/3
v={3)((2) ) (14)
where v is the shear or transverse phonon velocity,
and v, is the longitudinal phonon velocity.

The phonon velocities are determined by Na-

vier’s equations (15) and (16) [@, ]

v?=G,/d, (15)

v2= (3B + 4G,)/3d, (16)
where G, is the shear modulus.

In this work, the values of G,(HgBr) and
B’(HgBr,) were borrowed from Refs. [R(, @],
and d(HgBr,) from []. The phonon mean free
path length was estimated similarly to Ref. [].
According to expressions (14)-(16), the follow-
ing values were obtained for mercury dibromide:
v, =1106 m/s, v, =632 m/s and v =702 m/s. Note
that experimental amounts of sound velocities for
HgBr, are not available in the literature. However,
there is information on the value of the transverse
wave velocity for mercury monobromide HgBr,
another compound of the Hg-Br, system, which is
close to 300 m/s [E]. As you can see, the order of
the values of v (HgBr,) and v (HgBr) is the same.

By formula (13), we obtained k(HgBr) =
0.19 W/K-m at 298 K. According to Ref. [é], sam-
ples with k < 0.6 W/K-m are promising low-ther-
mal conductive materials, which obviously include
mercury dibromide.
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Fig. 8. Dependence of the Debye temperature on the absolute temperature for HgBr,

Thus, the determined properties expand the in-
formation about the physical and physicochemical
parameters of mercury dibromide, can be used to
develop more efficient methods of its synthesis,
are important for the selection of optimal modes
of use HgBr, in various devices, can open up new
perspectives for practical applications and will be
valuable for further studies of this compound.

CONCLUSIONS

For the first time, the valid isobaric heat capacity of
mercury dibromide HgBr, (a promising material for
laser technologies) was investigated by direct mea-
surement at temperatures 173-512 K. In the range
298-512 K, the results obtained with a difference of
1-2% confirmed the fitting method used in previ-
ously published works. For the first time, the basic
thermodynamic and thermochemical functions
of HgBr, in the low-temperature range 173-298 K
were determined. For the first time, by combining
experimental values, semi-empirical methods and
ab initio calculations taken from the literature, we
have obtained values for a number of additional
thermodynamic and thermophysical properties of
crystalline mercury dibromide: isothermal com-
pressibility (isothermal bulk modulus), phonon
velocities and phonon thermal conductivity (un-
der standard conditions); Griineisen’s constant,
volume thermal expansion, isochoric heat capacity

and Debye temperature (in the temperature range
173-512 K). Among the determined properties,
the most promising ones include high rates of vol-
ume thermal expansion coefficients (3.3-3.8)-10~* 1/K
in the range 173-512 K and a low phonon thermal
conductivity ~0.2 W/K-m at 298 K.
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HgBr, TERMODINAMINES, TERMOCHEMINES
IR TERMOFIZIKINES SAVYBES

Santrauka

Kristalinio gyvsidabrio dibromido HgBr, (perspekty-
vios medzZiagos lazerinéms technologijoms) galiojan-
ti izobariné $iluminé talpa iStirta tiesiogiai matuojant
173-512 K temperatiroje. Nustatytos jo pagrindinés
termodinaminés ir termocheminés funkcijos $iomis
salygomis. Gautos keliy papildomy HgBr, termodina-
miniy ir termofizikiniy savybiy vertés: izoterminio su-
spaudziamumo (izoterminio tarinio modulio), fonony
grei¢iy, fonony Siluminio laidumo (standartinémis sg-
lygomis), Griineizeno konstantos, tario $iluminio pléti-
mosi, izochorinés $iluminés talpos, Debye’aus tempera-
taros (173-512 K temperatiiry intervale).



