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Adiabatic sound velocity 

Sound velocity at ambient  P (Pamb=105 Pa), as a function of T (298-500K) 
 data from Hunter (1963) shows a deviation from other authors 
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Jarzynski (1963) 

« The absorption and velocity were measured at 68 Mc/s and 92 Mc/s. The 
velocity and alpha /f² were found to be independent of frequency. Successive 
measurements of  /f² at the same temperature were reproducible to within 
5%. Each value of  /f²  given in table 1 is the average of several absorption 
measurements, and is estimated to be accurate to  2%. The velocity values are 
estimated to be accurate to 0.5%. » 

(Table 1) (Table 2) 

Jarzynski, J. (1963). Ultrasonic propagation in 
liquid Bismuth and Mercury. Proceedings of 
the Physical Society, 81(4), 745. 



Hill & Ruoff (1965) 



Coppens (1967) 

Coppens, A. B., Beyer, R. T., & Ballou, J. (1967). Parameter 
of nonlinearity in fluids. III. values of sound velocity in 
liquid metals. The Journal of the Acoustical Society of 
America, 41(6), 1443-1448. 



Davis & Gordon (1967) 

Davis, L. A., & Gordon, R. B. 
Compression of mercury at high 
pressure. The journal of chemical 
physics, 46(7), 2650-2660 (1967) 

v/v=0.04 % 

52.9°C 



Spetzler (1975) 

Spetzler, H. A., Meyer, M. D., & Chan, T. Sound velocity and 
equation of state of liquid mercury and bismuth at simultaneous 
high pressure and temperature. High Temperatures-High 
Pressures, 7, 481-496 (1975) 



Suzuki (1980) 

Suzuki, K., Inutake, M., Fujiwaka, S., Yao, 
M., & Endo, H. SOUND VELOCITY AND 
THERMODYNAMIC PROPERTIES OF 
EXPANDED FLUID MERCURY, Le Journal 
de Physique Colloques, 41(C8), C8-66. 
(1980) 

«  The experimental errors in the sound 
velocity and the temperature are within 
2% and  15%, respectively. » 



D.P.Almond and S.Blairs  J. Phys. E: Sci. Instrum. 13 964 (1980) 
doi:10.1088/0022-3735/13/9/016 

Almond & Blairs (1980) 

http://dx.doi.org/10.1088/0022-3735/13/9/016
http://dx.doi.org/10.1088/0022-3735/13/9/016
http://dx.doi.org/10.1088/0022-3735/13/9/016


Tilford (1987) 

Metrologia 24, 121 - 131 (1987) The Speed of 
Sound in a Mercury Ultrasonic Interferometer 
Manometer, C. R. Tilford 



Kohno (1999) 

Kohno, H., & Yao, M. (1999). Anomalous sound 
attenuation in the metal-nonmetal transition 
range of liquid mercury. Journal of Physics: 
Condensed Matter, 11(28), 5399. 



A pulsed phase-sensitive technique for acoustical measurements  
Vladimir F. Kozhevnikov, Dmitrii I. Arnold, Matthew E. Briggs, Salim P. Naurzakov, John M. Viner and P. Craig Taylor  
J. Acoust. Soc. Am. 106, 3424 (1999) 
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Equation of state of liquid mercury to 520 K and 7 GPa from acoustic velocity 
measurements   
S. Ayrinhac, M. Gauthier, L. E. Bove, M. Morand, G. Le Marchand, F. Bergame, 
J. Philippe, and F. Decremps, J.Chem.Phys. 140, 244201 (2014) 

Ayrinhac (2014) 



Sound attenuation 

O.Wright et al, Optical excitation 
and detection of picosecond 
acoustic pulses in liquid mercury, 
Phys.Rev.B 78, 024303 (2008) 

(f)=A+Bf2  
B=6000 m−1 GHz−2,  
A=85 000 m−1, 

1

1

6.010

1.01









mGHz

mGHz





back to the table 
of contents 



Hunter (1963) 

Hunter, J. L., Welch, T. J., & Montrose, C. J. (1963). Excess 
absorption in mercury. The Journal of the Acoustical Society of 
America, 35(10), 1568-1570. 



Physical Acoustics V4B: Principles and 
Methods 
 publié par Warren P. Mason 



Density 

According to Bettin (2004), the reference value is : 
 
0= 13545.859 kg/m3 
 @ P= 101325 Pa 
 @ T= 20°C (293.15 K) 

Density of mercury - measurements and reference values,  
H.Bettin, H.Fehlauer,  Metrologia 41 S16–S23 (2004) 
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Density from the work of Davis & Gordon (1967) 
(Note : the curves start at P0=1 kbar=0.1 GPa) 

Davis, L. A., & Gordon, R. B. Compression of 
mercury at high pressure. The Journal of 
Chemical Physics, 46, 2650-2660 (1967) 
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Beattie : 13595.0828/(1+1.815868e-4*col(TC)+5.4583e-9*col(TC)^2+3.4980e-
11*col(TC)^3+1.5558e-14*col(TC)^4) 
 
Holman is limited to : 323.15 K ou 50°C, 300 MPa 

Polynomial representations of the density 



Grindley, T., & Lind Jr, J. E., PVT properties of 
water and mercury. The Journal of Chemical 
Physics, 54 3983-3989 (1971) 

Grindley (1971) 



Holman, G. J. F., & Ten Seldam, C. A. (1994). A critical evaluation 
of the thermophysical properties of mercury. Journal of Physical 
and Chemical Reference Data, 23(5), 807-827. 

Holman (1994) 



Equation of state of liquid mercury to 520 K and 7 GPa from acoustic velocity 
measurements   
S. Ayrinhac, M. Gauthier, L. E. Bove, M. Morand, G. Le Marchand, F. Bergame, 
J. Philippe, and F. Decremps, J.Chem.Phys. (2014) 

Ayrinhac (2014) 



Thermal expansion coefficient 

Calculated from density measurements 

Temperature (°C) 
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T(°C)/P(bars) 30 40 50 60 70 80 90                     
0 1.80456 1.80782 1.80739 1.80693 1.80648 1.80601 1.80554 
1000 1.68686 1.75612 1.74824 1.74376 1.78402 1.79458 1.74577 
2000 1.71698 1.71993 1.70081 1.70367 1.7103 1.7354 1.73479 
3000 1.60822 1.67305 1.67229 1.68233 1.71104 1.68809 1.66145 
4000 1.63144 1.66329 1.63688 1.61751 1.64218 1.67423 1.65872 
5000 1.57491 1.60283 1.60909 1.62258 1.62162 1.61322 1.59755 
6000 1.64892 1.64078 1.56727 1.54783 1.59033 1.62202 1.56629 
7000 1.53537 1.57022 1.56189 1.5534 1.56312 1.551 1.53524 
8000 1.50883 1.55428 1.52794 1.49408 1.52167 1.55293 1.5264 

100 110 120 130 140 150 
2.02975 1.80538 1.58231 1.80734 1.80305 1.80631 
1.69273 1.75169 1.80343 1.788 1.7423 1.74535 
1.68574 1.70717 1.72876 1.67949 1.69346 1.7526 
1.61975 1.70758 1.72177 1.6317 1.62688 1.64821 
1.59507 1.91639 1.64187 1.31634 1.6462 1.701 
1.556 1.59518 1.63828 1.59304 1.56226 1.58323 
1.52838 1.54179 1.55878 1.57599 1.56738 1.59936 
1.49383 1.53253 1.58248 1.49713 1.49191 1.57136 
1.47053 1.47999 1.54044 1.53562 1.6913 1.9178 

T.Grindley, J.E.Lind Jr, PVT properties of water 
and mercury. The Journal of Chemical Physics, 
54 3983 (1971) 

Data calculated from density measurements 

Grindley (1971) 



Equation of state of liquid mercury to 520 K and 7 GPa from acoustic velocity measurements   
S. Ayrinhac, M. Gauthier, L. E. Bove, M. Morand, G. Le Marchand, F. Bergame, J. Philippe, and F. 
Decremps, J.Chem.Phys. 140, 244201 (2014) 

Ayrinhac (2014) 



Bulk modulus 

Equation of state of liquid mercury to 520 K and 7 GPa from acoustic velocity measurements   
S. Ayrinhac, M. Gauthier, L. E. Bove, M. Morand, G. Le Marchand, F. Bergame, J. Philippe, and F. Decremps, 
J.Chem.Phys. 140, 244201 (2014) 
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Isobaric heat capacity CP 

Hg molar mass : M=200.59 g/mol (CRC Handbook Lide, pages 6-179 ) 

Douglas, T. B., A. F. Ball, and D. C. Ginnings. "HEAT CAPACITY OF LIQUID MERCURY 
BETWEEN 0 AND 450 C CALCULATION OF CERTAIN THERMODYNAMIC PROPERTIES 
OF THE SATURATED LIQUID AND VAPOR." J. Research Natl. Bur. Standards 46 (1951). 

Busey, R. H., and W. F. Giauque. "The Heat Capacity of Mercury from 15 to 330° K. 
Thermodynamic Properties of Solid Liquid and Gas. Heat of Fusion and 
Vaporization1." Journal of the American Chemical Society 75.4 (1953): 806-809. 
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Holman (1994) 
 CP(T)=152.2958-0.0610935*T+5.66063e-5*T^2-2.704e-9*T^3 
New fit from this work (2014) 
 CP(T)= 152.77098-0.06585*T+6.89659e-5*T^2-1.29761e-8*T^3 

Heat capacity CP(T) above T=280 K 



Douglas (1951) 

Thomas B. Douglas, Anne F. Ball, 
and Defoe C. Ginnings, Journal of 
Research of the Nationa l Bureau of 
Standards 46(4), (1951) 
Heat Capacity of Liquid Mercury 
Between 0° and 450°C; Calculation 
of Certain Thermodynamic 
Properties of the Saturated Liquid 
and Vapor 



Thermal conductivity 

M.J.Duggin, The thermal conductivity of liquid gallium, 
Physics Letters A, 29 470 (1969) 
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