Announcements— Lecture |1l - Tuesday, Jan 30%

1. Class Web Site: https://genchem.chem.umass.edu - Under Spring, click
on Chem 112 - the click on my picture!

2. iClicker for Credit: Starts, Thursday, Feb 15t
Registration re-opened until Jan 30%,

3. Quiz1: Now on class web site. Will be collectedin class on
Tuesday, Feb 6,
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114  The Nature of Intermolecular Forces -

lon - Dipole - The Dissolution Process o Y
Ty
H3+
Cation lon Radius Enthalpy of Hydration
pm k.J

W 90 515

2 Na' 116 -405

3| K 152 -312

4| Rb* 166 -295

o 181

— - 0 measuhe of the don|Dipde ghoe .. h\\o)ﬁﬁ Man‘rm
) 3 camounY of enedgy moﬁﬂmmmm surhoundng ~
20{1) KMnOs(s)
usually by 6 - nau motecules.

F Which of the above cations has the
* " greatest lon/Dipole interaction -
strongest binding glue!

Nano Scale p
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114 The Nature of Intermolecular Forces

Dipole - Dipole
st 8- 8&* 8-
H+—Cl --- H+—FCl
Cl [ H-CI
Cl—=H H
Cl=H

Molar Masses Vs Bniling Points

M B.P.
g/maol C
cl 28 -192
PH, 34 -88
AsH, 78 -62
ICI 162 97
She hgher the Boding Tt the strongen the
u\'augﬁuﬂoi 3‘0:1? i
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114 The Nature of Intermolecular Forces
Dipole-Dipole- A Special Case - Hydrogen Bonding

0 very wnlenest: Thing occuds when o dipeke is The nesull of an H-NOF fond, fecouse of

the <M size of W and the Jange dectromegabive of Wirnggen, Oxgaen amd ushie, the
pesuromt dipcle - dipok i ion is Much staongen Mlﬁp:m-ﬂ‘ O-M, F-H, fomm
nhot we coll Hidrogen Bonds.

CHa0CHy, Divei) her, Tipoke -
m wvenachon fu no Hydrogem

m.aw = 346°C

dimethvl ether

CHLOCH,

ethanol

CHCH,0H

CHyCHa0H, %thaml, Dipde-Dipole
wieraction with a My Bond,
wwa Pont = 19.9°¢
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114

100

0]

Temperature (°C)
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0

The Nature of Intermolecular Forces
Dipole - Dipole- A Special Case - Hydrogen Bonding

Hydrogen Bonding - Boiling Points

HzTﬂ'
5bH,
Hi

SnH,

Period

e, WaSe, HaS, omd Wa0¥ = Dest,
olf pofon .. Dipde - Dok,

HI, HBr, N, and WF' - Sincom,
o poh ... Dipde - Dipe.

Shils, OsHs, Py, ond W3* - Teu
Piromid, ot pdlon .. Dipeke -nw

Sy, Gelly, Sity, ond CHy = Tebnohedaon

ol m-pﬂ':a.

% These mokecuks confoin o

Hdnogon Bond.
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114 The Nature of Intermolecular Forces
Dipole - Induced Dipole
Oxygen (non-polar) dissolved in water (polar)

Fish live in water - where do they get their oxygen from?

0=0

Mo Dipole

ﬂ."' The Solubility of Some Gases in Water
- H Gas  Molar Mass Solubility @ 20°C
WO — gfrmaol g/100q Water
ot H. 20 0.000160
.-‘\ub‘H
No 2810 0.000130
Oz 320 0.000434
709 0.729

Pﬂ?ﬂﬂ Cly

Nore: Whife the sodubdily 1g ﬂu\'m?f snoll

?l::: m:m: m\iunim;i Molen Mass.
easied if
o - Etc::c?b ity dipck.
g=0Q = 0 -
o ~~H
Mo Dipole
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11.4

The Nature of Intermolecular Forces
Induced Dipole- Induced Dipole - aka London Dispersion Forces

/> 1s non-polar yetit exists as a solid?

/

Chemistry Interactive: Induced Dipoles in Neighboring |z Molecules

I —2h

Mo Dipole

T, =k

Mo Dipole

See Choss ek Sik.

DO

%
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