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Prediction of Polarizability using Critical Properties

Setsuko Yonezawat and Yasuhiko Arart

An empirical method has been proposed to predict the polarizability of non-polar and polar
compounds using the critical properties. Several rare gases, hydrocarbons, inorganic gases,
halogenated compounds, and oxygenated compounds were studied. A linear relationship is found
between their polarizability volumes and the ratios of critical temperatures and critical pressures

except for a few compounds.
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Table 1 Physical properties polarizability volumes of several compounds

Substance M\‘j};‘;‘;ﬂf‘ TUK]  pJMPa] vJom’-mol'] Tup[K-MPa'] ¥ °la’izfg§f‘t[§n¥§’lume
(a) Rare Gases
(1) He 4 5.19 0227 57 22.86 0.21
(2) Ne 20 44 4 2.76 42 16.09 0.39
3) Ar 40 150.87 4.898 75 30.80 1.63
4 Kr 84 209.41 55 91 38.07 248
5) Xe 131 289.77 5.841 118 49.61 4,01
(b) Hydrocarbons
(6) CH, 16 190.56 4.599 98.6 41.44 2.60
(7) CH=CH 26 308.3 6.138 112.2 50.23 3.33
(8) CH2=CH2 28 282.34 5.041 131.1 56.01 4.26
(9) C.Hs 30 30532  4.872 145.5 62.67 4.43
(10) Cyclopropane 42 398 5.54 162 71.84 5.64
(11) C3H; 44 369.83 4,248 200 87.06 6.31
(12) Benzene 78 562.05 4.895 256 114.82 10.4
(c) Inorganic gases
(13) H, 2 3297 1.293 65 25.50 0.79
(14) N, 28 126.21 3.39 90 37.23 1.77
(15) 0O, 32 154.59 5.043 73 30.65 1.60
(16) Cl, 71 416.9 7.991 123 52.17 4.61
(17) H,S 34 3732 8.94 99 41.74 3.78
(18) HCN 27 456.7 5.39 139 84.73 2.59
(19) NH; 17 4055 11.35 72 35.73 223
(20) (CN), 52 400 598 200 66.89 5.01
(21 Cs, 76 552 7.9 173 69.87 8.74
(d) Halides
(22) HF 20 461 6.48 69 71.14 246
(23) HBr 81 363.2 8.55 110 42.48 3.61
24) HI 128 424 8.31 135 51.02 542
(25) HCl1 36.45 3247 8.31 81 39.07 2.63
(26) CH;Cl 50 416.25 6.679 139 62.32 4,56
(27) CH)(CL, 85 510 6.1 - 83.61 6.48
(28) CHCI; 119 536.4 547 239 98.06 823
29 7 CCl, 154 556.6 4516 276 123.25 10.5
(e) Oxygenated compounds
(30) H,0 18 647.14  22.06 56 29.34 1.47
31 CoO 28 132.91 3.499 93 37.99 1.97
(32) N0 44 309.57 7.255 97 42.67 3.00
(33) CO, 44 304.13 7.375 94 41.24 2.63
34) SO, 64 430.8 7.884 122 54.64 3.72
(35) CH;0H 32 512.5 8.084 117 63.40 3.23
R
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Figure 1 Relationship between polarizability volume and
molecular weight
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Figure 2 Relationship between polarizability volume and
critical volume
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Figure 3 Relationship between polarizability volume and
T./p.

4. ¥

ot

STEMEIEAZ oDt REISE E Ih 2 9BEEEOE
SWEEERE L, BAEKTLBLUp. L0EONET./p.
ENBREBITBITRTFTEREKICS 20T, ThoolER
EHEL O DBREWEST ZIEMNTE S,

x #

D TR AW IO KER, P IR (2000) 1 v -
V, ¥4 =YL (F) —-SFRI77a—5-—",
697, ERUEFERA

2) b¥ &, KB [Kf7, FE EE, £ 8K HFl
K, BE BER (2000 : “~Nasoc )b FET AL
ERGHEE R SRR EOIET, 1000, AE

3 HAMZESE (1993) @ YbEEEREREFENET 4R, II-
520, 1I-106, #.E

4) D. R. Lide Ed. (2001) : “CRC Handbook of Chemistry
and Physics 82nd Ed”, 6-48~6-55, CRC Press

Fi6% H25 (2003F12H)



	sz050b.pdf
	sz051a
	sz051b



