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Li*, r=78 pm Mg?*, r =79 pm
AH = —515 kI/mol AH = —1922 k3/mol

K*, r= 133 pm
AH = —321 kJ/mol

Increasing force of attraction; more exothermic enthalpy of hydration
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FIGURE 11.7

il molar masses, the boiing point increases with
increasing dipole moment. The greater dipole moment creates stronger dipole-Gipole forces, which require
higher temperatures to overcome.
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Table 13.1 Molar Masses and Boiling Points of Nonpolar and Polar Substances

Nonpolar Polar
M B8P AHS,, M B8P AHS,,
(g/mol) (°C) (kJ/mol) (g/mol) (°C) (kJ/mol)
N, 28 —196 5.57 co 28 =192 6.04
SiH, 32 -112 12.10 PH; 34 —88 14.06
GeH, 77 -90 14.06 AsH; 78 —62 16.69
Br, 160 59 29.96 Il 162 97 =
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112 Types of Intermolecular Forces

TABLE11.2 Comparison of the Energies Associated with Bonding
(Intramolecular) Forces and Intermolecular Forces
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Interacting melecules or ions
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(induced dipoles) forces (Section 8.2)
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Table 13.4  Molar Enthalpy of Vaporization and Boiling Points for Common Substances* " K# 2
Molar Mass AHG, Boiling Point (°C)
Compound (g/mol) (k3/mol)! (Vapor pressure = 760 mm Hg) #
Polar Compounds $ INITIAL EQUILIBRIUM
HF 200 2.2 19.7
Hl 365 16.2 -84.8 2
HBr 80.9 19.3 —66.4 % & . Time
HI 127.9 19.8 -35.6
NH, 17.0 233 -333 Voatte liuid Pratt = Paar
H0 18.0 0.7 100.0
50, 66.1 2.9 -10.0 Vapor pressure
Nonpolar Compounds ' " open to flask :: ::::Z::t
CH, (methane) 16.0 82 ~161.5
C.He (ethane) 301 14.7 -88.6 ( r—
C:Hs (propane) 44.1 19.0 —42.1 # 1000 /
CHio (butane) 58.1 2.4 -0.5 / /
Hormal 87 Normal 8P Normal 8P
Monatomic Elements 4 ED 760 mm Hg 34.6°C 783°C
He 4.0 0.08 ~268.9 gt f !
Ne 202 17 —246.1 = i i
Ar 39.9 6.4 —185.9 = M/ %/ i
Xe 131.3 126 —108.0 ’ = ° v 89/ +  eana /|
g ather | ]
Diatomic Elements b
H, 2.0 0.90 ~252.9
N 28.0 5.6 -195.8
0, 320 6.8 —183.0
A 38.0 6.6 —188.1 4
a, 709 204 ~34.0 o " _ e .
Br, 159.8 30.0 58.8 =Ll L 2 rm.:m - LS
Torson
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Table 13.5 Critical Temperatures
and Pressures for Common
o Compounds*
1 23 T. Pe ' v ' v '
wa P A +E$&)$& 5 7 ., )6SC'+ )+EB$'E M )BIESE
CH, (methane)  —82.6 45.4 7 «4 5+&9CB$+()
' CHs (ethane) 323 49.1 | o ' v |
2l (ethanc) 2 §)$&& 5 +& 9CB$+)6$C'+ +ES$E M )C%CS'E
CH; (propane) 96.7 41.9
CHio (butane)  152.0 37.3 245 $&99%" 5 $&99%
% CCLF, (CFC-12) 1118 40.9
NH, 132.4 112.0
H,0 374.0 217.7
€0, 30.99 72.8
S0, 157.7 77.8
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