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Table 1 List of substances

No. Substance Formular No. Substance Formular
1 Mercury He 23 Ethylene C.H,
2 Arpon Ar 24 1,2-Butadien« 1,2-C4Hg
3 Hydrogen Hi 25 Acetylene C:H»
4 Chlorine Cly 26 Benzene CsHsg
5 Hydrogen chloride HCI 27 Toluene C-Hs
G Carbon dicxide CO, 28 o-Xylene CaHyp
T Hydrogen sulfide H.S5 20 Ethyl benzene CsHyn
& Ammonia NHs 30 Aniline CgHsNH;
g Water H,O 31 Chloroform CHCl;
10 Methane CH, 32 Carbon tetrachloride CCly
i1 Ethane C.Hg 33 Refrigerant-12 CCl.F,
12 Propane CaHg 34 Refrigerant-22 CHCIF,
13 ni- Butane CsHip 35 Acetone C3HgO
14 n-Pentane CsHya 36 Acetic acid CaH402
15 n-Hexane CeHqs 37 Methyl-t-Butyl ether CH;0C, Hq
16 n-Heptane C-Hyg kL] Ethyl acedate CyHg 4
i7 n-Oletane CsHig 39 Methanol CH;0OH
18 ri- Nonane CoHan 40 Ethanol C;H;OH
19 n-Decane CinHag 41 n-Propanol CiH-0OH
20 tao-Butance =CyHig 42 iso-Propanol i-C3H,0H
21 nes-Pentane ne-CeHaa 43 tert-Butanol {-C4HsOH
22 Cyclohexane e=CgHya 44 Phenol CgH;0H
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"\ Fig.1 The relations of wviscosities of
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with temperature

= Points: Values from the literature[4],
Lines: from Eq. (18). From above to
helow successively: n-Propanol, Car-
bon tetrachloride, n-Heptane, Ben-
zene, Ammonia, Methane, Water,
0.4 0.4 o8 Hydrogen
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Table 2 Calculation results for viscosities of saturated vapors and liguids

No.  Temperature N  EQ.(15) EQ.(16)
(K) AAD A L. o AAD
1 630.1-1050 10 0.21 J1.6658 13622 D.2167 D.18
2 B7.29-150.9 10 2 84 27219 220174 0.3191 250
3 20.38-33.23 10 0,54 -1.6094  -1.8255  0.3580 0.36
4 239-416 10 1.54 -1.9407  _2.0601  D.02963 1.4
5 185.05-324.65 10 1.09 J1.8082  -3.6394  0.4642 1.02
6 216.55-304.19 10 2.34 4.9337  -B.9032 0.7892 1.38
T 212.8-373.15 10 1.45 0.7557  -4.3162 0.1106 1.12
g 239.75-400 10 2.16 -1.9869  -2.7839 0.3806 240
9 273.16-647.13 19 1.40 47999  -7.2849 0.9495 1.73
10 111.42.190 10 2.24 S216T0 -2.1494  0.3542 2.19
11 184.52-300 10} 2.33 49596  -0.3398 0.5197 253
13 273.15-405 9 0.58 525556 -0.3992  0.5263 0.58
14 309.2-440 9 0.81 28574 20983 D.3564 D61
15 341.88-475 9 0.58 38093 .1.4241 n.4161 0.52
16 371.6-540.6 10 0.63 -4.2330 -1.4454  0.5003 0.82
17 3988555 9 1.08 45334 -1.3473 05121 1.06
18 423.97-575 g 1.79 -1.989%  -3.0360  0.2684 1.58
19 447.11-600 9 0.47 12823 _3.6928 0.2275 0.48
20 261.4-408.1 10 3.98 20213 -T.6232  0.4036 3.50
21 282.65-433.78 10 1.30 57706 -8.0818  D.B960 2.59
23 353.87-554.15 10 3.12 Sl.4152  -3.7125  0.1002 .69
23 169.43-281 10 3.00 42138 -0.4506  0.4013 2.95
24 284.0-443.7 M 0.93 45787  -0.4880  0.4187 0.96
a5 182.2-290 g 1.81 41860 -0L3066  0.3734 1.77
26 353.3-550 g 0.27 -0.6853  -4.2448  0.08553 037
27 383.78-504 10 1.30 .0.7028  -3.8184  -0.06180  0.50
28 417.56-630.4 10 1.09 24962 23200 0.3159 0.79
29 409.3-613 10 1.62 J1.0756 232702 0.01623 1.52
an 457.5-699 10 1.76 01774 -4.4338  -0.3472 1.05
31 334.5-536.4 mn 1.72 09402  -3.7697 007639 1.99
32 349.9.556.35 10 2.62 5.56TT 01861  0.4547 2.61
33 243.2-365 b 1.59 J1.A200 -2.8435 01196 1.47
34 247.4-355 9 2095 -1.9866  -2.45T4  0.1128 3.52
35 329.25-508.15 10 1.11 -2.9103  -1.8757  0.3823 0.95
16 391.15-560 9 1.93 -1.3732  -3.81T6  0.2786 0.81
a7 331.2.503.4 10 n.52 J1.6986  -3.0972  0.2852 0.52
I8 350.25-523.25 10 3.27 05187 -4.3886 -0.04721 344
39 337.85.511.7 10 1.93 002179 -5.0784 -0.2764 0.79
4 151.45-513 10 1.30 -0.1098  -5.4B02  -0.3236 0.79
41 373.2-533.1 10 0.83 -0.04052  -5.9313  -D.4236 1.08
42 355.65-498 g 2.55 01698  -5.8964  -0.3236 1.43
43 155.6-506.2 10 3.51 B.5068  -13.258  0.551%2 2.32
44 455-693.15 10 513 1927 -4.7232 06737 4.87
Grand Average 1.87 1.68

Notes: (1) No. 's are the same as in table 1, Total points=427
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R N=Numble of data points

AP Bo=AS.,-B/(1-Th). £ (16) Rk Théil, mBatEMR5RBAHXE.
LA EMBERLTFH A, af B, B, RTRALLEGR, mAHadRoaz
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Table 3 Calculation results for thermal conductivities of two phases

No.  Temperature N Eq15) Eq.(16)
(K} T AAD A B, P AAD
1 630.1-1050 100 023 -2.347T9  -0.3T66  0.2083  D.24
2 87.29-150.9 10 1.00 -3.4940  -0.6874  0.3763 1.06
3 20.38-33.23 10 0.44 -3.9979 09913 0.4200 0.37
4 239 416 10 1.73 -4.6810  0.1601 0.4243 1.72
5 188.05-324.65 10 0.77 -4,0558  -0.8484  0.3204 0.78
& 216.55-304.19 10 0.34 -4.3414  -D.6118 0.4789 0.30
7 212.8-373.15 10 1.09 -5.6104  0.1863 0.6030 0.93
8 239.75-400 10 5.20 -2.3979  -2.2881 0.2452 4.94
10 111.42-190 10 2.29 -3.1140 -1.4429  0.6403 1.79
11 184.52-300 10 2.16 -1.4272  -2.6689  0.3282 1.50
12 231.1-359.61 ] 0.70 -1.1532  -2.6260  0.4839 0.74
13 273.15-425.16 10 0.85 05229 -2.4997  0.1410 0.66
14 9.2 469.6 10 0.73 0.05010  -2.8860  0.1348 0.83
15 341.88 507.44 10 1.01 53161 0.9700 0.7049 1.11
16 371.6 520 9 2.45 -0.0975  3.6311 0.7072 1.78
17 198.8-568.8 10 0.58 -1.5375  -1.7968  0.8780 0.34
18 423.97 594.63 10 0.74 0.4346  -3.0713  0.1056 0.82
19 447.31-617.6 10 0.84 0.8798  -3.4180  0.2331 0.74
20 261.4-408.1 0 0.82 0.3350  -6.5324  0.4097 0.73
21 262.65-433.78 10 0.21 -3.7079  -0.1346  0.6604 0.20
22 353.87-554.15 10 1.92 72721 1.6300 0.9003 1.84
23 169.43-263 q .59 -3.2420 -1.67TR3 (.4156 .42
24 284-443.7 10 Q.63 -0.9494  -2.4575  0.3874 0.68
25 192.2-290 ] 0.72 0,09246  -2.5666  -0.2664 0.91
26 353.3 562.6 10 0.53 -1.3340  -2.1969  0.6823 0.58
27 383.78-504 10 1.07 -.4433  -2.8338  0.08116  0.62
28 417.56-630.4 10 01,80 0.2803  -2.9827  0.03224  0.82
29 409.3-613 10 2.00 06378  -3.5218  0.1772 1.41
30 457.5-699 10 1.13 0.2064  -2.4961  -0.07639  0.4]
a1 334.5-536.4 10 1.77 -1.9469  -1.4386  0.2246 1.68
3z 349 .9-556.35 10 0.97 -3.1871  -0.3853  0.4259 .98
33 243.2 384.8 10 0.73 -1.3886  -2.3617  0.3054 0.71
34 242 4-36%.3 10 163 -4 6580 <, 1002 0.5236 3.66
35 329.25- 50B.15 10 0.81 .2.0482  -2.0596  (0.6G85 0.65
36 391.15 594,75 10 0,32 -3.4112  -0.4498  0.6313 0.19
7 331.2 503.4 10 0.48 19320 -1.4380  0.6210 0.48
38 350.25 523.25 10 0.82 412991 -1.9242  0.4314 0.40
39 337.85-511.7 10 2.30 -1.5727  -1.866T  0.3278 0.69
40 353.45 513 0 3.81 -3.9630  0.8658 013879 4.53
41 373.2 533.1 10 1.64 -0.6224  -2.2897  D.I7T1 2.20
42 355.65-508 10 0.97 -0.4223  -2.2112  -0.07638  1.29
43 355.6-506.2 10 0.29 -2,2511  -D.9T05  0.5248 0.26
44 455-693.15 10 1.96 -1.1525  -1.5162  0.3547 1.62
Grand Average 1.26 1.13

Total points—426

2 X3 (14) . (16) BIIRAE
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The Correlations of Viscosities and Thermal Conductivities of Saturated Vapors with

Those of Coexisting Liquids

Liu Honggin
{Chemical Engineering Department, Beijing Institute of Chemical Technology, Beijing 100029)

Abstract A correlation of free volume of saturated vapor with that of coexisting liquid
phase is derived from the cell theory of fluids. Then this correlation is combined with
a revised free volume model proposed by this author for viscosity and thermal conduc-
tivity, equations are derived which correlate the viscosities and thermal conductivities of
coexisting vapors and liqueds with heat of vaporization and temperature. The literature
data for 44 representative substances are used to test the equations and the results are
satisfactory. It can be seen from this work that there might exist some relations between
the transport properties of vapors and those of coexisting liquids.

Keywords: Viscosity, Thermal conductivity, Saturated Vapors, Liquids phase, Heat
of vaporization, Temperature
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