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Liquid Gallium: Potential Uses as a Heat-Transfer Agent 
V. Ya. Prokhorenko et al, High Temperature,  
38(6) 954-968 (2000) 



Experimental and numerical study of anomalous thermocapillary convection in liquid 
Gallium 
Janis Priede, Andreas Cramer, Andris Bojarevics, Alexander Yu. Gelfgat, Pinhas Z. Bar-
Yoseph, Alexander L.Yarin, and Gunter Gerbeth 
Physics of Fluids 11, 3331 (1999) 
doi: 10.1063/1.870192 
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Ultrasonic Absorption in Liquid Gallium 
J. L. HUNTER AND K. S. HOVAN 
John Carroll University, Cleveland, Ohio 
(1964) 
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No reaction 
Alloy-Nb5Mo1Zr Luebbers (1995) 
Cd (?)  Yvon (1979) 
Hg (?)   Yvon (1979) 
KCl  Leabetter (1969) 
Mo  Bove (2005) 
polymers  Narh (1998) 
refractory metals Hampel (1961) 
Si  {brevet} 
Re  Yvon (1979) 
Steel ς Inconel625 Luebbers (1995) 
Ta  Fujinaga (2003) 
Teflon  Tsuji (1989) 
Ti (up to 450°C) Jackson (1966) 
Ti (up to 570 °C) Lobova 
W (?)  Yvon (1979) 
  

Reactivity/corrosion of liquid Ga 

Reaction 
Al   
Au  {Brevet} 
Cr  Barbier (1998) 
Fe  Barbier (1998) 
Fe (0.4um/h@30°C)Luebbers (1995) 
Ni  Barbier (1998) 
Ni (2um/h@400°C) Luebbers (1995) 
Pd 
Zn  Barbier (1998) 

­ An overview is given by Prokhorenko et al (2000) 
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Phase diagram 

Fusion curves and polymorphic transitions of the group III elementsτ
aluminum, gallium, indium and thalliumτat high pressures 
A.Jayaraman, W. Klement, R. C. NEWTON and G. C. Kennedy 
J. Phys. Chem. Solids 
24 7-18 (1963) 

Jayaraman et al (1963)  
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P(GPa) T(°C) 
-0,00927 29,361 
0,48054 17,503 
0,6394 14,24 
0,74381 12,142 
0,88014 10,033 
1,0163 7,2358 
1,1982 5,112 
1,3309 7,1327 
1,4137 10,087 
1,5836 15,077 
1,707 16,413 
1,803 17,528 
1,8672 19,113 
2,0049 22,738 
2,1378 25,905 
2,2939 30,441 
2,4359 33,147 
2,5735 36,542 
2,6969 37,878 
2,8251 39,9 
2,9579 42,609 
3,0913 47,611 
3,2287 50,318 
3,3711 54,629 
3,5087 58,254 
3,642 62,798 
3,7657 65,28 
3,8899 69,826 
4,0411 73,217 
4,1832 76,382 
4,4122 80,435 
4,6874 87,455 
4,9759 92,865 
5,0495 95,593 
5,2416 98,283 
5,3151 100,32 
5,5076 104,62 

P(GPa) T(°C) 
5,723 109,59 
5,9245 113,2 
5,9889 115,7 
6,0436 115,45 
6,1991 117,46 
6,2181 120,9 
6,4287 124,27 
6,5571 127,67 
6,7037 130,37 
6,8359 130,1 
7,1056 132,99 
7,1744 135,03 
7,2753 137,52 
7,3852 139,32 
3,2367 45,04 
3,3603 47,523 
3,5062 47,016 
3,6295 48,123 
3,7621 49,685 
3,8854 50,103 
4,0313 50,055 
4,1728 50,926 
4,4055 51,079 
4,684 52,594 
5,0356 54,772 
5,3277 55,823 
5,716 58,907 
5,9899 59,964 
6,0495 61,55 
6,2276 62,409 
6,4058 63,956 
6,5336 64,373 
6,5977 65,728 
6,7985 66,35 
7,0995 66,481 
7,1772 67,144 
7,2594 67,805 
7,3645 68,459 

Melting line 
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Fusion curves and polymorphic transitions of the group III 
elementsτaluminum, gallium, indium and thalliumτat 
high pressures 
A.Jayaraman, W. Klement, R. C. NEWTON and G. C. 
Kennedy 
J. Phys. Chem. Solids 
24 7-18 (1963) 



Ab initio calculations of structural and 
electronic properties of gallium solid-state 
phases 
M. Bernasconi, G.L. Chiarotti, E. Tosatti 
Phys. Rev. B, 52, 14 (1995) 
 

Ga-I (solid phase) 
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Structural Complexity in Gallium under 
High Pressure: Relation to Alkali Elements 
O. Degtyareva, M. I. McMahon, D. R. 
Allan, and R. J. Nelmes 
Phys. Rev. Lett. 
93 205502 (2004) 
 

Ga-II (solid phase) 
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L. Bosio, C. R. Acad. Sci. 270, 1453 (1970) 
L. Bosio, J. Chem. Phys. 68, 1221 (1978) 
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Japanese Journal of Applied 
Physics 48 03A065 (2009) 

Metastable phases (supercooling) 

« One remarkable property of gallium, which can conveniently be mentioned 
here and which was very noticeable during this work, is the great tendency of the 
metal to supercool. Two of the dilatometers were left at room-temperature for 
several months after the measurements had been taken, and the gallium still showed no signs 
of solidifying. » W.H.Hoather (1936) 



P(GPa) T(°C) 
0,00318 29,77 
0,18759 25,47 
0,39365 20,9 
0,58894 16,06 
0,78962 11,36 
0,99034 6,38 
1,1422 3,02 
1,3898 10,31 
1,589 15,7 
1,7882 21,23 
1,9928 26,89 
2,1866 32,15 
2,3913 37,55 
2,5905 43,08 
2,7143 46,18 
2,795 49,01 
2,9887 55,22 
3,1878 61,42 
3,3815 67,49 
2,7899 46,59 
2,995 49,29 
3,1892 51,59 
3,3943 54,16 
3,6101 56,86 
1,197 -2,49 
1,2953 -9,49 
1,3938 -17,57 
1,4977 -25,64 
1,5961 -33,31 
1,6726 -39,23 

Crystal structures of Ga(II) and Ga(III) 
Louis Bosio 
J. Chem. Phys. 68, 1221 (1978) 
doi: 10.1063/1.435841 
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Elastic Properties of Crystalline and Liquid Gallium at High Pressures 
!Φ DΦ [ȅŀǇƛƴΣ 9Φ [Φ DǊƻƳƴƛǘǎƪŀȅŀΣ hΦ CΦ ¸ŀƎŀŦŀǊƻǾΣ hΦ ±Φ {ǘŀƭΩƎƻǊƻǾŀΣ ŀƴŘ ±Φ ±Φ .ǊŀȊƘƪƛƴ 
JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS Vol. 107 No. 5 2008 
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Triple point in liquid Ga 



Critical point in liquid Ga 

Russian Journal of Physical Chemistry  
80(4) 509-522 (2006)  
The embedded atom model for liquid metals: 
Liquid gallium and bismuth 
D. K. Belashchenko,  O. I. Ostrovskii  

Tc=5000 K 
Pc=0.076 GPa 
rnc = 0.01474 at./A3 (critical numerical density) 
rc= rnc (1024/NA) mol/cm3 = 0.02448 mol/cm3 
Vmc=40.85 cm3/mol (molar volume) 
rc=M/Vmc = 1706 kg/m3 (critical density) 
Zc=PcVc/RTc=0.075  
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High-pressure and high-
temperature x-ray absorption 
study of liquid and solid gallium 
Lucia Comez, Andrea Di Cicco, 
Jean Paul Itié and Alain Polian 
Phys.Rev.B, 65, 014114 (2001)  

(shaded area) 
P(Gpa) T(°C)              . 
1.976 26.77 
3.4431 60.95 
4.6707 90.14 
5.4192 107.03 
5.7186 117.79 
6.7665 148.89 
7.8144 181.15 
8.503 202.27 
9.0419 218.79 
10.03 249.12 
11.228 249.51 
10.689 235.3 
9.1617 196.51 
8.2635 172.7 
7.6048 156.19 
6.8263 136.6 
6.3174 122.78 
6.018 115.1 
5.6287 105.88 
4.7605 87.07 
3.8922 67.48 
2.9641 43.67 
2.2754 28.69 
1.8862 19.86 
1.976 26.77 
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Effect of pressure on the atomic volume of Ga and Tl up to 68 GPa 
Olaf Schulte and Wilfried B. Holzapfel 
PRB 55 (13) 8122 (1997) 
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Simon-Glatzel equation 

a= 24 GPa 
c=0.51 
Pt=3 GPa 
Tt=316 K 

S.Ayrinhac et al (2015)  

S Ayrinhac et al, J. Phys.: Condens. Matter  
27 275103 (2015) 






































































































