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1

T/K B/ em®/mol n/pPa.s Al mW/mK D 1.013x10°Pa / cm?/s ar
a b a b a b a b a b
Kr 50 -2216.24 - 4566.18 4.97 5.08 1.85 1.90 0.0032 0.0031 0.2540 0.0981
100 —426.27 - 628.63 8.85 8.06 3.29 3.06 0.0116 0.0121 0.1418 0.2399
200 -114.30 -176.46 17.15 18.16 6.38 6.76 0.0448 0.0466 0.0651 0.0630
273 -61.90 -93.76 23.43 24.23 8.72 9.01 0.0822 0.0793 0.1297 0.1431
373 -29.19 -49.90 31.14 32.90 11.59 12.26 0.1486 0.1562 0.2195 0.3365
573 -0.83 -13.35 4428 45.13 16.51 16.84 0.3268 0.3202 0.3430 0.3089
773 11.67 212.71 55.47 55.11 20.67 20.57 0.5562 0.5485 0.4202 0.4474
973 18.17 17.73 65.41 64.20 24.41 23.98 0.8297 0.8214 0.5293 0.4706
1173 21.76 17.46 74.46 72.46 27.80 27.07 1.1427 1.1266 0.5039 0.5473
3273 29.24 31.11 147.42 142.10 55.05 53.05 6.4705 6.2531 0.4675 0.5234
Ne 50 -36.36 -51.08 7.70 7.53 11.89 11.74 0.0206 0.0210 0.0901 0.0891
100 -5.01 -16.79 14.39 15.01 22.26 23.49 0.0766 0.0793 0.2876 0.2917
200 8.15 1.68 24.29 24.98 37.63 39.08 0.2627 0.2658 0.4640 0.5924
273 10.69 5.46 30.13 30.64 46.71 47.98 0.4476 0.4560 0.5262 0.6102
373 11.91 8.19 37.13 37.33 57.58 58.45 0.7570 0.7714 0.5452 0.6100
573 13.15 10.74 49.25 48.91 76.38 76.58 1.5518 1.5795 0.5610 0.5839
773 13.66 11.94 59.99 59.25 93.02 92.75 2.5527 2.6045 0.5531 0.5576
973 13.77 12.61 69.89 68.90 108.36 107.81 3.7451 3.8342 0.5527 0.5354
1173 13.69 12.99 79.19 78.05 122.78 122.11 5.1194 5.2563 0.5417 0.5171
3273 11.87 12.87 159.85 159.69 247.69 249.58 29.0462  30.1799 0.4867 0.4445
Ar 50 -713.46  -706.57 4.32 3.83 3.38 2.98 0.0058 0.0058
100 -190.80  -210.36 7.97 9.09 6.22 7.08 0.0221 0.0236
200 -48.48  -50.158 15.89 17.20 12.41 13.43 0.0856 0.0946
273 -22.41 -21.53 21.08 21.68 16.46 16.94 0.1545 0.1562
373 -4.79 -6.21 27.29 26.88 21.33 21.06 0.2745 0.2737
573 10.63 11.49 37.78 36.67 29.56 28.65 0.5895 0.5922
773 16.82 18.32 46.70 45.26 36.56 35.38 0.9892 0.9843
973 19.59 21.30 54.65 53.17 42.80 41.57 1.4626 1.4521
1173 20.93 22.59 61.94 60.60 48.52 47.38 2.0037 1.9906
3273 24.55 24.03 122.39 123.22 95.86 96.36 11.2483 11.3255
He 50 9.68 9.87 6.04 6.02 47.17 47.11 0.0888 0.0822
100 11.35 8.35 9.66 9.36 75.54 73.25 0.2874 0.2645
200 12.02 11.66 15.26 14.79 119.32 115.69 0.9188 0.8478
273 11.86 12.11 18.81 18.33 147.04 143.32 1.5534 1.4385
373 11.47 12.71 23.25 22.82 181.75 178.36 2.6333 2.4492
573 10.70 11.75 31.28 31.02 244.39 242.42 5.4632 5.1175
773 10.07 10.07 38.58 38.51 301.39 300.9 9.1119 8.5789
973 9.56 9.96 45.41 45.49 354.70 355.45 13.5207 12.7816
1173 9.14 9.30 51.90 52.09 405.33 407.01 18.6491 17.6913
3273 6.86 6.49 110.04 110.14 859.01 860.35 110.8216  107.1223
Xe 50 -10637.20 -3966.14 4.77 5.01 1.13 1.19 0.0019 0.0021
100 -1053.39  -836.06 8.34 8.62 1.98 2.05 0.0069 0.0076
200 —-281.64 —278.48 15.42 14.96 3.66 3.56 0.0260 0.0294
273 -151.47  -177.92 21.04 20.00 5.00 4.76 0.0479 0.0489
373 -82.11  -113.20 28.77 27.52 6.83 6.53 0.0880 0.0836
573 -27.03 —45.85 42.34 41.35 10.06 9.82 0.1983 0.1991
773 -2.84 -21.02 53.99 53.96 12.84 12.83 0.3428 0.3465
973 10.55 -6.94 64.34 64.98 15.31 15.46 0.5171 0.5218
1173 18.72 2.11 73.76 74.56 17.56 17.75 0.7177 0.7194
3273 35.71 29.26 147.84 148.87 35.24 35.48 4.1846 4.1647
a Kestin b
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Theoretical calculation of the noble gas transport properties
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Abstract
Based on the noble gas atom interaction potentials by means of Tang-Tiennies potential model we have calculated five sorts
of the noble gas macroscopic properties including second virial coefficient B viscosity » thermal conductivity A diffusion coef-
ficient D and thermal diffusion factor ay . Finally we have compared our results with the best ones given by Kestin et al and ob-

tain a good agreement. But our method is simple. This proved the correctness of Tang-Tiennies potential model.
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