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Dipole Moments of Molecules (in bebye Units:1 D = 3.336*10-% C-m)

Molecules
Alkanes oP H,0 1.85°
CeHg (benzene) ol C,Hon. 1OH (alcohols) 1.7
CCly 0 CgH110H (cyclohexanol) 1.7
CO, 0° OMCTS' 0.42
cO 0.11 CHsCOOH (acetic acid) 1.7
CHCl3 (chloroform) 1.06 C,H40 (ethylene oxide) 1.9
HCI 1.08 CH3COCHS; (acetone) 2.9
HF 1.91°¢ HCONH; (formamide) 3.7°
NH5 1.47 CeH=OH (phenol) 1.5
CHsCl 1.87 CgHsNH> (aniline) 1.5
NaCl 8.5 CesHsCl (chlorobenzene) 1.8
CsCl 10.4 CgHsNO;> (nitrobenzene) 4.2

Reference: Intermolecular and Surface Forces (Third Edition), Jacob N. Israelachuvili
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(1) BEmEH ( Keesom 7/, dipole-dipole force )
(2) 2 H ( Debye /s, dipole-induced dipole force )
(3) &H#/1 (London/j, dispersion force)
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Induction, Orientation, and Dispersion Free Energy Contributions to the Total Van der Waals
Enerqgy in a Vacuum for Various Pairs of Molecules at 293K

Van der Waals Energy Coefficients C (10772 1 m9)

Similar Molecules Total VDW Energy Cvow
Dispersion
Energy

Electronic Permanent c c c Contribution

Polarizability Dipole lonization e, °’i‘“:;4 = h From to Total
Interacting % (10-3%m?) Moment Potential 2u aﬂz - 3ap y'z Theoretical Gas Law (Theoretical)
Molecules Amreg u(D)? I = hy, (eV) ® (4meg) 3kT(4meo) 4(4meg)”  Eq. (6.17) Eq. (6.14) (%)
MNe—MNe 0.39 0 21.6 ] 0 i} 4 d 100
CH4—CHy4 2.60 0 12.6 0 0 102 102 101 100
HCI—HCI 2.63 1.08 12.7 5] 11 106 123 157 86
HEr—HEr 3.61 0.78 1.6 4 3 182 189 207 96
HI—HI 5.44 0.38 10.4 2 0.2 370 372 350 99
CHzCI—CH3ClI 4.56 1.87 11.3 32 101 282 415 509 68
MH3z—MNH3 2.26 1.47 10.2 10 38 63 111 162 57
H.0—H-0 1.48 1.85 12.6 10 96 33 139 175 24

U2 agz + U uiud 3apiapzhrir:

Dissimilar Molecules (Ameg)? 3kT (4mey)? 2{41:9,3)2 (rq+rv3)
Ne—CH, 0 0 19 19¢ — 100
HCI—HI 7 1 197 205 — 96
H,O—Ne 1 0 11 12 — 92
H,0—CH, 9 0 58 67 — 87
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Rty R it
I r EEE R
WK |7.K go= 2 o
Pa | m*'kmol Y5 ¢la, ID'-‘Pa-( —— ] b, m*/ kmol
=5 133 37.7 0.0829 0.284 1.358 0.0364
—aibsg| 133 | 35.0 | 0.0028 0.204 | 1. 463 0.0394
ETE | 425.2 38.0 0.257 0.274 | 13.80 0.1196
SEMI2 385 | 40.1 | 0.214 0.270 | 10.78 0.0998
i 190.7| 46.4 | 0.0991 0.290 | 2.285 0.0427
. 125.2] 33.9 | 0.0897 0.291 l 1.361 0.0385
L 305.4] 48.8 | 0.221 0.273 | 5.575 0.0650
i 370 | 42.7 | 0.195 0.276 | 9.315 0.0900
—HILEE 431 78.7 0.124 0.268 6.837 0.0568
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