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[17] Based on the correlation diagrams, what is true about
the relative polarity of the molecules WX, WY, and XY?

20% 1. WY is more polar than XY
20% 2. WXis more polar than XY
20% 3. land2

20% 4. Neither 1 nor 2

20% 5. Further information needed

Lecture 1 CH102 A2 (MWF 11:15 am)
Friday, January 19, 2018

¢ When atoms are different, which AOs combine to make MOs?
“Bonding in diatomic molecules,” https://goo.gl/1h0S9C

e Use Symmetry, Overlap, Energy (SOE) to decide which AOs combine
“Questions on Symmetry, Overlap, Energy,” http://goo.gl/oYEf3b

Next: MO description of hydroxide, OH~; MO description of water;
Begin “Hybrid AOs and Polyatomic MOs," http://goo.gl/6hBD8X
Ethane, H;C-CH;
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When atoms are different, which AOs combine?

SOE: Symmetry, Overlap, Energy

e Symmetry: Which AOs have nonzero overlap?

e Overlap: Which AOs combine with the greatest bonding/antibonding effect?
e Energy: How does relative AO energy affect composition of MOs?
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When atoms are different, which AOs combine?
They must have the correct symmetry.

OK example: 2s + 2p,
(z is bond axis)
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When atoms are different, which AOs combine? When atoms are different, which AOs combine?

They must have the correct symmetry. They must have appreciable overlap.

Not OK example: 2s + 2p, Orbital size is ~ 50 pmn? / Z

(FEnpapaTeiE ey Mo i) What are n and Z g for Li 1s? Lils 1 3  (1/3)50pm=17pm
What are n and Z, for Li 2s? Lizs 2 12 (4/1.2) 50 pm=170 pm

[BOSTON

URIVERSITY

When atoms are different, which AOs combine? 1s clouds much smaller than 2s clouds
They must have appreciable overlap. http://quantum.bu.edu/CDF/101/Li2Bonding1sAnd2sElectronClouds.cdf

Orbital size is = 50 pm n? / Z
This means only valence AOs, ...
because the inner-shell AO’s are too small, ...

because of their larger Z  and smaller n.
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1s clouds much smaller than 2s clouds At maximum 2s bonding (R = R,) , no 1s bonding
http://quantum.bu.edu/CDF/101/Li2Bonding1sAnd2sElectronClouds.cdf http://quantum.bu.edu/CDF/101/Li2Bonding1sAnd2sElectronClouds.cdf
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At maximum 2s antibonding, no 1s antibonding When atoms are different, which AOs combine?
http://quantum.bu.edu/CDF/101/Li2Antibonding1sAnd2sElectronClouds.cdf They must have appreciable overlap.
. = OK example: 2s + 2s
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Only valence AQO’s affect bonding/antibonding

Here is the correlation diagram we have seen for Li, (fig 10.22, p 402).

Energy
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When atoms are different, which AOs combine?

They must be close in energy.

Energy: Closer the better
http://quantum.bu.edu/CDF /102 /CorrDiagXY2s.cdf

E
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Energy: Closer the better

http://quantum.bu.edu/CDF/102/CorrDiagBondingXY2s.cdf
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Energy: Closer the better

Increasing energy
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Energy: Closer the better
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0% 1. WY is more polar than XY
0% 2. WXismore polar than XY
0% 3. land2
0% 4. Neither 1 nor2
0% 5. Further information needed
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[T7] Based on the correlation diagrams, what is true about
the relative polarity of the molecules WX, WY, and XY?
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Energy: Closer the better

http://quantum.bu.edu/CDF/102/CorrDiagBondingXY2s.cdf
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So, WX is more polar than XY
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Bonding MO has more AO, than AO,
Bonding MO has more AO, than AO,
Antibonding MO is almost entirely AO;
Antibonding MO is almost entirely AO,
1and 4

I do not know how to tell.
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[T7] Assume AO, and AO, have correct relative symmetry, greatest overlap,
and are closest in energy. AO, has [E =5 eV and AO, has [E = 6 eV.
Which of the following is true?
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