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TABLE r. Summary of information from log(v/vo) vs 10g(1+p/ p,) plots. 

Straight-line sections Discontin ui ties 

./110 Isothermal Shock Isothermal Shock 
Metal (kbars) a7' a·if !1v'/ v compression" compression" compression" compression> 

Cu 475 2.92 3.32 0.0 O-D.8tb 0.7 - 1.6t none none 
Ag 278 3.74 4.33 0,0 O-1.2t 0.7 - 1.9t none none 
Au 335 4.47 5.19 0.0 O-D.7t 0.5 - ut none none 

Li 116 1.89 0.07 0.3-O.9t none 
Na 45 2.78 0.09 0.5-2.0t none 
K 20 3.35 0.08 0,7-5.0t none 
Rh 15 2.85 0.03 0.2-6.6t none 
Cs 11 2.66 0.03 0.1-2.1 2.1 (small) 

2.1-4.1t 4.1 (large) 

Be 641 1.79 2.32 0.0 O-D.17t 0.2 - ut none none 
Mg 101 3.69 3.98 0.0 O-D.28t 1.1 - 2.4t none none 

Zn 141 5.01 5.54 0.0 O-D.28t 1.4 - 3.3t none none 
Cd 43 11.0 0.0 O-D.53t 5.3 -llt none 
Hg 42 7.18 7.41 0.0 O-D.28t 5.3 -11t none none 
Al 309 2.44 3.00 0.0 O-D.1 t 0.13- 3.3t none none 
La 162 1.83 0.0 0-D.14 

0.14-D.25t 0.14 (sligbt) 
In 154 2.89 4.09 0.01 0.18-D.32t 2.0 - 4.3t none none 
TI 104 4.89 0.0 0-D.24t 1.4 - 2.7t none 

Ti 458 2.18 2.94 0.0 O-D.04 0.4 - 0.9t 0.04 (change in none 
0.04-D.09t slope) 

Zr 370 2.32 0.0 O-D.06 0.6 - 1.1t 0.06 (change in 
0.06-0. 11 t slope) 

Sn 184 3.05 4.61 0.05 0-D.16t 1.0 - 2.3t none none 
Ph 106 4.08 4.96 0.0 0-0.95 2.0 - 4.8t none none 

As 192 2.42 0.0 O-D.21 t none 
Sb 137 3.56 0.0 O-D.21 none 
Bi 97 3.47 0.0 O-D.28 0.2 - 0.28 

0.28-O.52t 0.28- 4.8t 0.28 (large) 0.28 

Fe 565 2.99 0.0 0-D.05t 0.1 - 0.25 none 0.25-0.4 
0.4 - 0.8t 

Co 660 2.90 3.44 0.0 O-D.05t 0.38- 0.75t none none 
636 2.90 3.28 0.0 O-D.05t 0.38- 0.85t none none 

Ru 797 3.62 0.0 O-D·04t none 
Rh 692 3.73 4.32 0.0 O-D.05t 0.4 - 0.8t none none 
Pd 434 4.20 4.57 0.0 O-O.77t 0.6 - 1.4t none none 
Ta 704 2.90 0.0 0-0.05t none 
Nb 709 2.49 2.69 0.0 O-D.05t 0.33- 0.75t none none 
Mo 685 3.83 3.94 0.0 O-D.05t 0.38- 0.8t none none 

W 877 3.48 0.0 O-D.04t none 
Cr 459 4.20 4.31 0.0 0.55- 1.05t none 
Ir 798 4.31 0.0 0-D.04t none 
Pt 560 4.74 4.78 0.0 O-D.06t 0.54- 1.0t none none 
Gd 180 2.45 0.0 O-D.2t none 
Ho 165 2.62 0.0 O-D.2t none 
Pr 173 1.80 0.0 O-O.2t none 
Ce 170 0.9 0.0 O-O.06t 0.08? 

Non-
metals 

Si 301 3.85 0.0 O-D.l t none 
Ge 240 3.60 0.0 O-D.13t none 
Te 96 2.58 0.03 0.15-D.4 0.4 (large) 

0.4 -O.53t 
S 143 2.81 0.12 0.35-O.7t none 

• In terms of p / p;. 
b t denotes upper limit of experimental data . 
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TABLE n. Comparison of Griineisen constants obtained 
by different investigators. 

Metal Griineisen- Slater- Benedekb Cookc•d 

Copper 
Silver 
Sodium 
Potassium 
Aluminum 
Manganese 
Iron 
Cobalt 
Nickel 
Platinum 
Palladium 
Tungsten 

• See Ref. 18. 
b See Ref. 19. 
• See Ref. I. 

1.96 1.63 
2.40 2.2 
1.25 1.50 
1.34 2.52 
2.17 2.32 
2.42 5.5 
1.60 1.4 
1.87 1.8 
1.88 1.9 
2.54 3.0 

d Using computed ",'s and Eq. (15). 

1.9 1.94 
2.5 2.40 

1.63 
1.68 
2.1 
2.2 
3.3 
2.5 
1.7 

• From Eq. (18) a nd or data ta ken from the log- log plots. 

Compressibilities 

This study' 
aT 

1.92 
2.74 
1.78 
2.35 
1.44 
2.4 
1.99 
1.90 
1.90 
3.74 
3.20 
2.48 

Table HI presents a comparison of observed compres­
sibilities with those obtained from the slopes of the 
log- log plots and the equation 

f30=vo/ aEO (21) 

obtained by combining Eqs. (10) and (11). The agree­
ment is quite good. Elements such as sodium in which 
AV' is appreciable were not included in this comparison, 
since a direct comparison is possible only when the 
log- log plots extrapolate to v/ vo= 1 at p=O. 

ALLOYS 

Figure 7 presents logv/vo against log(l+p/pi) plots 
for the eu- Ni and Ag- Pd alloys. The internal pressure 
was calculated from the relation 

(22) 

where AE is the energy of solution or reaction, and Vo is 
the molar volume of the alloy. For the eu-Ni system, 

TABLE Ill. Theoretical vs observed Po's for metals. 

Metal 

Be 
Mg 
La 
Ti 
Zr 
Nb 
Ta 
Mo 
W 
Fe 
Ru 
Co 
Rh 
Ir 
Ni 

{Jo (calc.)- {Jo (obs.)-

8.72 8.55 
25.6 29.5 
33.7 35.1 
10.5 7.97 
11.6 11.0 
5.66 5.7 
4.90 4.97 
3.81 3.61 
3.28 3.18 
5.94 5.87 
3.46 3.72 
5.32 5.39 
3.84 3.72 
2.80 2.68 
5.42 5.29 

• Expressed in units of kbars-' X IO<. 

Metal (Jo (calc)-

Pd 5.50 
Pt 3.78 
Cu 7.22 
Ag 9.62 
Au 6.00 
Cd 21. 
Al 13.2 
In 22.4 
TI 19.7 
Si 8.6 
Ge 11.6 
Pb 23.1 
Bi 27.2 

{Jo (obs.)-

5.28 
3.60 
7.19 
9.87 
5.77 

18. 
13.4 
25.0 
27.7 
3.1 

13.8 
23.7 
29.2 
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FIG. 7. Log- log plot for isothermal compression of the Cu- Ni 
and Ag- Pd alloy systems. Data from Ref. 6. 

the slopes of the log- log plots were essentially equal for 
the pure metals with AE and the change in molar volumes 
being negligible. Thus, all the data from the eu- Ni 
system fell, as expected, on the same log(v/vo) against 
10g(1+p/pi) plot. 

For the Ag-Pd system, log- log plots for the pure 
metals were different, and the log-log plots for the alloys 
thus fell between those for the pure metals, and an 
approximate linear relationship was found between 
the value of a and the composition. For ideal alloys a 
linear relationship between composition and a would be 
expected, but systems where AE and changes in molar 
volume are appreciable should exhibit a more compli­
cated relation between a and composition. 

HALIDES 

Figures 8 and 9 present log-log plots for some halides. 
While in the silver halides these plots were linear all 
the way, with discontinuities due to phase changes, in 
the alkali halides the linearity criterion was not observed 
in all cases. 

LIQUIDS 

Figure 10 presents the log- log plot for water using 
shock-loading data. The log-log plot is nonlinear in the 
region 0<p/ pi<0.5, and linear for p/pi>0.5. The ex­
trapolation of the straight line section to zero pressure 
yielded a AV'/v contribution of 0.14. This volume frac-
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FIG. 8. Log-log plot for isothermal compression of some 
silver halides. Data from Ref. 6. 


