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The linearity for Z-line has been confirm also HYDROCARBONS, WATER, CARBON DIOXIDE, 

METHANE and for many others
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Model,
Subs.

Tc , K ρc , 
g/cm3

Pc ,atm TB , K ρB , 
g/cm3

S2 Tc /TB ρc /ρB

L-J) 1.305 0.314 0.127 0.308 3.418 1.14 0.076 0.033 0.383 0.285

vdW1) 1 1 1 3/8 =
0.375

27/8 =
3.375

3 5/81 =00. 
061

1/27 =
0.037

0.296 0.333

Ar 150.7 0.536 48.63 0.286 392.84 1.87 0.078 0.031 0.383 0.286

Ne 44.49 0.482 26.79 0.3
0.34*1)

118.85 1.63 0.077 0.033 0.374 0.296

Kr 209.5 0.909 55.25 0.289 537.98 3.24 0.077 0.032 0.389 0.280

Xe 289.7 1.100 58.42 0.286 740.02 3.95 0.077 0.031 0.391 0.278

NH3 405.4 0.225 113.30 0.251 935.92 0.95 0.076 0.026 0.433 0.236

CO2 304.1 0.468 73.77 0.271 741.4 1.80 0.077 0.029 0.41 0.26

Ethane 305.3 0.207 48.72 0.275 779.35 0.74 0.079 0.03 0.39 0.28

Ethene 282.3 0.214 50.42 0.278 714.12 0.78 0.078 0.03 0.395 0.274

Fluorine 144.4 0.593 51.72 0.273 385.06 2.01 0.080 0.03 0.375 0.295

Hexane 507.8 0.233 30.34 0.263 1235.84 0.90 0.078 0.028 0.41 0.259

Methane 190.6 0.163 45.99 0.282 498.06 0.57 0.078 0.031 0.383 0.286

N2 126.2 0.313 33.96 0.286 327.62 1.10 0.078 0.031 0.385 0.284

O2 154.6 0.436 50.43 0.285 401.14 1.53 0.078 0.031 0.385 0.285

Propene 365.6 0.223 46.65 0.286 894.42 0.86 0.075 0.032 0.409 0.259

R13 302.0 0.583 38.79 0.277 763.31 2.13 0.078 0.03 0.395 0.274
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Model,
Subs.

Tc , K ρc , 
g/cm3

Pc ,atm TB , K ρB , 
g/cm3

S2 Tc /TB ρc /ρB

R22 369.3 0.524 49.9 0.268 907.89 1.99 0.078 0.029 0.407 0.263

R32 351.3 0.424 57.82 0.243 823.92 1.74 0.079 0.025 0.426 0.244

Cs 1924 0.39 94 0.198 4114.47 1.96 0.075 0.018 0.468 0.199

Li 3223 0.120 689 0.17 7165.14 0.545 0.082 0.017 0.45 0.22

Rb 2017 0.29 124.5 0.22 4126.85 1.6 0.069 0.019 0.489 0.18

K 2178 0.18 148 0.178 4656.3 0.89 0.078 0.017 0.478 0.20

Na 2503 0.206 256 0.137 5394.40 1.0 0.083 0.013 0.464 0.206

Hg 1751 5.8 1650 0.387 6552.60 14.40 0.065 0.042 0.267 0.403

Water 647.3 0.32 221.2 0.228 1268.0 1.2 0.105 0.03 0.51 0.267

H2 33.15 0.0312 12.964 0.30
0.37*

99.84 0.092 0.079 0.041 0.332 0.338

He4 5.195 0.0696 2.2746 0.3
0.387*

19.46 0.173 0.071 0.03 0.257 0.407

He3 3.34 0.0385 1.15 0.321
0.47*

18.55 0.078 0.06 0.03 0.18 0.49

AlAl 63786378 0.450.45 10741074 0.120.12 1288812888 2.572.57 0.0760.076 0.010.01 0.4950.495 0.1750.175

CuCu 60006000 1.81.8 22652265 0.190.19 1274012740 9.059.05 0.0610.061 0.0250.025 0.4710.471 0.1860.186

WW 1238712387 4.924.92 74487448 0.270.27 2913129131 20.120.1 0.0780.078 0.0270.027 0.4250.425 0.2450.245

UU 70007000 3.33.3 17121712 0.210.21 1403014030 19.319.3 0.0770.077 0.020.02 0.4990.499 0.1700.170

ZrZr 1520015200 11 421421 0.0310.031 2933029330 6.586.58 0.0730.073 0.0240.024 0.520.52 0.150.15
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Quantum LiquidsQuantum Liquids

De Boer parameter
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Quantum LiquidsQuantum Liquids

De Boer parameter

Ar Ne D2 H2 He4 He3

B 0.069 0.217 0.452 0.78 0.99 1.76

Zc 0.289 0.3 0.3 0.3 0.3 0.321

Z* 0.293 0.319 0.34 0.37 0.386 0.48

/ 2B h mDσ π=

Effective factor compressibility * (1 )cZ Z aB= +

Zc

 

(Hg) = Z*(He4).
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MetalMetal Tc , K ρc , g/cm3 Method Ref. TB , K ρB , g/cm3 Pc , atm Zc

AlAl 63786378
8860
8000

0.450.45
0.28
0.64

this workthis work
scaling 
Extrapol.

-
Lik
Fort.

1289012890 2.572.57 10741074
4680
4470

0.120.12
0.60
0.28

CuCu 70937093
7620
8390

11.95.95
1.4
2.4

this workthis work
scaling
extrapol

-
Lik
Fort.

1515600600 8.68.6 45045000
5770
7460

0.190.19
0.39
0.28

WW 1231239090
12500
14000

4.924.92
4.52
4.71

this workthis work
estimate
estimate

-
Boin.
Seyd.

2913029130 20.120.1 74507450
1100
5000

0.270.27
0.43
0.13

UU 70007000
9000
11630

3.33.3
2.6
5.3

this work
estimate
extrapol

Lik.
Fort

1403014030 19.319.3 17101710
5000
6100

0.0.1111
0.60
0.28

ZrZr 1520015200 11 this workthis work 2933029330 6.586.58 421421 0.0310.031
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