Periodic Properties of
Atoms

Chapter 9
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Effective Nuclear Charge (Z_)
- Effective nuclear charge is the “positive charge” felt by valence

electrons
EE o
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Z is the actual nuclear charge ct) T
o is the shielding constant (repulsive effect of other electrons )
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lonic Size
- Cation is always smaller than atom from which it formed.
- Anion is always larger than atom from which it is formed

For each of the following pairs, indicate which one of the two species

is larger ( P / e

a) N¥orF o — wz

b) Mg2* or Ca2* Nﬁ [ / 0 "®

c) Fe?*or Fe3* F |l 9 / [0 .
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lonization energy

- Maximum energy (KJ/mol) required to remove an electron from a
gaseous atom in its ground state. 4 fom  fle wost  outec emevs leel

- You can remove one electron at a time
- Each succeeding ionization energy is larger than the preceding energy

;\< Mg(g) — Mqg™ (g) +e I, = 738kJ/mol

f\\ Mg*t(g) = Mg*' (9) +e I, = 1451 kJ /mol
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Exception in lonization Energy Trend 2f

o [®l1]1]
P orbital is stable when it is half-filled / “f

or fully filled. P orbital in Nitrogen is Nitrogen A ; f 1‘ f
already at the stable state. So 2¢2 2p°

removing an electron from there is 2 Px 2Py 2P
difficult (takes more energy).

However, P orbital in Oxygen has one

extra from the stable state. So

removing an electron actually helps it  Oxygen i i

to go back to the stable state. So it is 2¢% 2p* Y v f f

easier (takes less energy) 2s 2px  2py 2p;
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Steps for Writing Lewis Structures

1. Write an atomic skeleton.

2. Place all the valence electrons

3. Connect two electrons to make a single bond

4. Check by the octet rule—if it doesn’t satisfy it, try double bond or
transfer e-

* Octet Rule — having 8 electrons per element






f'nbm\—‘.—//

Resonance = [§— [
- Same formula, different e- location A_ //; —
® o ® .. . © ®
CH3—C=N—0: = CHy—C= —Q: <~——= CH3—C=—N=0
| I 1]
Isomers A — b C
- Same formula, different atom location A_ - — g
H H :O: H :0: H H H :0:
A u oo I
H=C—C—C~H H-C¢—C—C—Cl H-C-C—C~—Cl
H :Clk H H HoOH



“Y¥fhich of the following has resonance? For those that do, how many
resonance structures do they have?

NO," CH,

H,CO HNO,



