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(e) IONIZATION ENERGY . ' KUA

In order to form apositive ion, an electron must be removed from a neutral atom,
EXAMPLE: Li tenergy —» Lit 4+

Definition: IONIZATION ENERGY is the energy required to remove an electron from a neutral
atom. (The electron removed is the outermost and therefore most easily removed
electron and is always a valence electron unless the atom has a closed shell.)

; EXERCISES:
- 48.)(a) What happens to the distance between the nucleus and outermost electrons going
, down a chemical family? D\STonae | CTr==
(b) What happens to the electrostatic attraction of the nucieus to an electron in the
outermost shell going downafamily? A1y2 4 CHAS DELZEASES |
(¢) What happens to the ionization energy going down afamily? |+ L ket

48.) (a) What happens to the distance between the Nucleus and the outermost electrons W—
going left to right across a period? i & DISTOCT DXCRerReS
(b) What happens to the nuclear charge going across the period? T ¢ 2Crstx

(c) What happens to the electrostatic attraction of the nucleus to an electron in the
outermost shell going across a period? IV ol etrsy R
d) What happens to the ionization energy going across the period? - | N RS2

(
_’_,_J> @lace arrowheads in the correct direction on the horizontal and vertical lines below.
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! 3 //'—b ich member of each o the following pairs sho ave a greater ionization energy?
i | £Cl) @ é (@) MgorBa " (e) ForiNe) (1) RbofT)

523\ Consider two atoms: O and Te.
(@) Which atom has alarger atomic radiys? T
A \ (b) Which atom has the larger ionization energy?
() Which atom has more shells? (oth b lo) e
(d) How many valence electrons does Te have?/| 5
Y & - —What s the valence of Te? ) ., i — _
. N (f) Which atom has a greater electrostatic attraction between its nucleus and outermost

O\\\ electrons: O or Te? o)
™\

J g

55. )Consider two atoms: Ga and Br. _ _ o
(a) Which atom has a larger atomic radius? ‘2
(b) Which atom has the larger ionization energy’? %f
(c) Which atom has more shells? Sau s ‘ " G
(d) How many valence electrons does each atom have? (ac. =5 y et |
e)~Whatis thevalence of eachatom? 11,1, T _ _
(f)_WHiWa'tom has a greater electrostatic attraction between its nucleus and outermost
electrons? Bv
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AN EXTENSION TO “IONIZATION ENERGY”

The ionization energies (IE) of the first 20 elements are given in the table below.

DE;m Atw IE(kJ) | Atom | Atomic # l IE (kJ) |l Atom ’ Atomic # | IE (kd)
H 1 1312 (0] 8 1314 P 15 1012
He 2 2372 F 9 1681 S 16 1000
Li 3 520 Ne 10 2081 c 17 1251
Be - 4 899 Na 11 496 Ar 18 1521
B 5 801 Mg 12 738 K 19 419
Cc 6 1086 Al 13 578 Ca 20 590
N 7 1402 Si 14 787
ISE:

lot the ionization energy versus atomic number on the following graph and connect
each point to the next with a straight line. Then answer the following questions.
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(a) Why are the ionization energies for He, Ne and Ar so high? K T/ Fricia AU @
4 — (b) Why do the ionization energies decrease going from He to Ne to Ar? D
(¢} Why is there a general increase in ionization energy going from Lito Ne?. 4 1. oF &

d) 3Filled subshells and halffilled subshells have a special stability which requires extra =

. /energy to be applied before electron removal can occur”. This general statement isg:ﬁ
. supporied by the existence of the electron configuration exceptions found for Cu =

and Cr. What experimental evidence exists in the graph “ionization energy versus

fiz atomic number” to support this general statement?
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