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The Significant Structures of Liquid Halogens

By Hyungsuk Pak and Seihun Chang
Department of Chemistry, College of Liberal Arts and Sciences,

Seoul National University

Abstract

The partition function of liquid halogens is developed applying the signifiicant liquid structure
theory proposed by H. Eyring and co-workers.

The parameters in the partition function are determined by triple point technique which was
proposed by the authors in the previous paper, and also the thermodynamic properties and the surface

tension are calculated by the method therein.
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Table I Liquid Bromine
Triple point and parameters
) T: 265.85 °K Es; 8626. 5 cal/mole
(4> P; 46.4 mmHg f; 28.693 °K
(5) Vs; 47.022ml n; 12.706
(5) V; 49.768ml a; 0.010861
(6) dHvapn; 7518.9 cal/mole
1. Molar volume and Vapor pressure
T K Veale. ml | Vobs. ml» % error Pcalc. atm. | Pobs. atm. % error
273.15 50.080 50.158 —0.156 0.08931 0.08671 3.00
293.15 50.955 51.254 —0.583 0.2262 0.2276 —0.615
308.15 51.412 51.828 ~0.803 0.3411 0.3474 —1.81
323.15 52.382 - 53.012 —1.19 0.7115 0.7421 —4.12
331.93 52.835 53.549 ~—1.33 0.9550 1.000 —4.50
2. Critical point and Entropy
Tec K Pc¢ atm Ve ml Stat mp. | aSf at m.p. | aSv at b.p.
cale. 661.1 125 155.17 33.78 e.u. 7.71 e 20,908 e.u.
$. 6) gbs. 584.15 102 135.17 35.81 9.74 20.784
% error 13.2 22.5 14.5 —5.67 —20.8 0.59
3. Surface tension and Eitvos constant
% of contribution d ne{cm dyne/cm
T K Ist layer 2nd layer cale. Tobs. (5) % error kE
265.85 91.07 8.93 50.5 | 46.4 8.84 1.73
273.15 90.33 9.67 49.5 45.0 10.0 1.73
293.15 88.96 11.04 46.4 41.5 11.8 1.73
323.15 86.51 13.49 41.6 36.2 14.9 1.72
(5)KE obs.; 2.0
Table I Liquid fodine
Triple point and parameters
4) T, 387.30 K Es; 15240 cal/mole
(4 P; 84. 4mmHg #: 54.588 K
(4) Vs; 52.674 ml n: 45.650
(5) V; 63.320ml a; 0.45578
(6) Hvapn; 11510 cal/mole
1. Molar volume and Vapor pressure
T K Veale. ml Vobs. ml® % error Pcalc. atm‘rPobs. atm™ % error
393.15 64.086 64.115 -{.045 0.13835 0.13864 ~—0.209
413.15 65.011 65.131 —0.184 0.28175 .27961 0.765
433.15 65.975 66.359 —0.579 0.53085 0.52209 1.68
457.50 67.232 68.508 —1.90 1.0549 1.0238 3.04
463.15 67.541 —2.45 1.2233 1.1828 3.42
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2. Critical point and Entropy
Te °K Pc atm Ve mt Sl at m.p- 4 Sf at m.p. A Sv at b.p.
cale. 773.5 119.6 193.84 36.70 7.36 23.76
55)0bs. 785.15 e 39.00 9.66 22.73
% error —1.48 —5.90 —~—23.8 4.53
3. Surface tension and E6tvds constant
% of contribution dyne/em dyne/cm
T 9K st layer 2nd layer Tealc. obs. % error kE
387.30 89.52 10.48 62.36 | 0 e | s 2.58
393.15 89.08 10.92 6156 | eeeee | eseenn 2.62
413.15 87.63 12.37 5849 | | e 2.65
433.15 86.17 13.83 §5.18 |  eeeeee oere 2.68
457.50 83.79 16.21 S1.92] e ereen 2.72
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