Welcome ta 5, 091

Lecture 9
September 27, 2004




GAl. Lowis in a memo dafed 3/23//302.
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Drawing Lewis Structures

1. center the element with lowest AVEE
2. count all valence electrons

3. draw a single bond from each
surrounding atom to the central atom:;
subtract 2 valence ¢'s for each bond

4. distribute remaining € s 1n pairs SO
that each atom has 8; place NB pairs

on peripheral atoms first (higher
AVEE)




Electronegativity values

H H | He
2.30 2.30 | 4.16
Li | Be B/ C | N|O | F | Ne
0.91/1.58 2.05|2.54 |3.07(3.61 4.19 4.79
Na | Mg Al |'Si | P | s | cl | Ar
0.87/1.29 1.61(1.922.25/2.59 |2.87| 3.24

0.73/1.03/1.2 |13 |14 /15 /16|17 1.8 19|18 1.6 1.76/1.99|2.21/2.42 2.69|2.97

Rb | Sr Y | Zr | Nb | Mo | Tc | Ru |Rh | Pd | Ag Cd| In | Sn | Sb | Te I Xe
0.71/096/1.0 1.1 (13141517 18|19 2015 /1.66(1.82/1.98/2.16/2.36/2.58

Cs | Ba Hg
0.66/0.88 1.76

Figure by MIT OCW.
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Flvbridization
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Thomas “sp” Midgley

Freon 12: designer molecule, tailored chemical

- early refrigerants were toxic or flammable,
¢.g., ammonia, methyl chloride, sulfur dioxide

- 1n late 1920s Midgley discovered CCLF, with

properties of a refrigerant and propellant:
perfect!
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- but in the upper atmosphere, u.v. light breaks
the C — Cl bond, and atomic Cl attacks ozone

Cl + O3 = CIO + O,




Freon 12: designer molecule, tailored chemical

- early refrigerants were toxic or flammable,
e.g2., ammonia, methyl chloride, sulfur dioxide

- in late 1920s Midgley discovered CCI,F, with

properties of a refrigerant and propellant:
perfect!
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| - but n the upper atmosphere, u.v. light breaks
the C - Cl bond, and atomic C] attacks ozone

\ Cl + O; = CIO + O
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