


Relaitivel Magnitudes off Forces

el types) oft bonding forcesivary: in; fineir
strengiin’ as measured! by average: bond
energy.

Strongest Covalent bonds (400 kcal/mol)

Wedkest
Hydrogen bonding (12-16 kcal/mol )

Dipole-dipole interactions (2-0.5 kcal/mol)

London forces (less than 1 kcal/mol)




Attraction between the positive end of one molecule and the
negative end of another. Strong attractions, but not as strong as
hydrogen bonding. These are only found in polar molecules.

8- charge &+ charge o- charge 6+ charge




Hydrogen: Bonding

— Hydrogen bond
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Hydrogen Bondingi in' DINA




Hydrogen Bonding: in' DINA







Condon Dispersion Forces
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ihel temporary: separations; of
charge that lead 1o the
London force attractions are
whaili attract one nonpolar

molecule’ ¥o itis' neighbors.

London forces increase with
The size of the molecules.

W
Eritz London
1900-1954




Instantaneous dipole on atom A
Induces a dipole on atom B

Atom A

f-‘xtom B

Molecule A Molecule B
Mo polarization

MWolecule A MWolecule B

Instantaneous dipole on molecule A
Induces a dipole on molecule B

Molecule A Molecule B




Eongon For'ces in Hyar‘ocargons

i Boiling points of simple [
1 hydrocarbons in degrees Kelvin
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Some! Properties ofi a' Liguid

Surface
3 Tihe

resistiance 10 an increase
in\ itis surface area (polar
molecules), liquid metals).

Sponianeous rising off a
liguid in" a  narrow! fube.




Some) Froperiies’ o;

Resistance to flow

IS an
indication| oft strong
intermolecular’ forces




Types: of

** Crystalline’ Solidst  highly” & #
regular’ arrangement: of )
Tiheir components '




lypes: oii Solids

2 Amorpholus solidss
considerable disorder in
their struciures (glass).




P)

a Crystalline Solid

A 3=dimensional
system ofi points
designating tihe centers
ofi components (atoms,
jons), or’ molecules) that;
make’ upl the' substance.




incident rays

, reflected rays
S Bragg's Law

(<

Xy + yz = ni and xy + yz = 2d sin6

= 2d sin 6




Crysial Structures -




Crysiall Sitructures, -




Crystall Struciures -




Crystall Struciures -




Crystall Struciures) -




View from side

) Packing| uniform, hard spheres o) bes# use
available space.” Whis is called > Each
atom has' 12 nearesi: neighbors.




Trigonal
hole

% Tetrahedral
e hole

(b)

o Octahedral
. . hole

(c)
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ietlall Alloys

some metal atoms
replaced| by others of
similar size.

brass| = Cu/Zn

A Brass, a substitutional alloy




Metal Alloys

(continued)

Interstices (holes) in closest:
packed! metal s¥ructure are
occlpied' by small atoms.

steel = iron + carbon

B Carbon steel, an interstitial alloy
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Network Atomic Solids
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Molecular Solids

Strong covalent forces within molecules

Weak covalent forces between molecules

SulfurmSs PhosphorusyaPs




Equilibrium; Vapor: Pressure

» Iihe pressure of: thel vapor present;

> Determined' principally: by the size of:
Tihe intermolecular fiorcesyin the liquid:

»Increases significantly with
lemperaiure.

> have highi vapor
pressures.
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Phase; Diagram

=Representisi phases as a function of
Temperature; and pressure.

=Critical femperature: temperaiure above
which he vapor’cani noi; be liguefied.

=Crificall pressure: pressure required 1o
liguefy’ Allr the critical temperature.

=*Critical point: crifical temperaiure and
pressure (for water, 7 = 374°C andl 218

atm).
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Pressure (Pa)
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Pressure (mm Hg)

Sulfur

Rhombic

(119°C, 0.0027 mm Hg)

(96°C, 0.0043 mmHg)

Vapor

Temperature (°C)



