The Effect of Structure on Acid-Base Properties

Acid Strength depends on (1) the strength of thebond
(2) The stability of the anion, X , formed

For BINARY ACIDS (ex H-X (aq)) H-X (a0) EE— H+(eq) + X_(aq)

rength of the acids depends on the strength of the H-X bond.
epends on two most important factors influencing the H-X bond:

diusof theX: H-X ()
In general, the larger the atom X, the stronger the acid.
For larger atoms of X, the e cloud is more diffuse, the atomic overlap is weaker.

Therefore, H-X (4, bond breaks EASILY than in the molecule of HX (o) where
the atom of X issmaler.

IFRUSIAGid strength increases with Increasing Radius of X.

.EXI H3% Cl < H%Br < H%I

%@t Bond Length:  0.128 0.141 0.160
ectronegativity of X, i.e. the polarity of X

In general, the strength of an acid incr eases as el ectronegativity of X increases.

ﬁ The greater the electronegativity of X, the more strongly it attracts €’ s from the
H- atom, thereby permitting the H" to ionize off. Thus, the stronger the acid.

m d"H — Xxd

creasing Acid | HF H)S < HySe < HpTe

rength with HCl Atomic Radius 104 117 137
#::ZSe Increasing HBr Electronegativity 2.5 24 21
sTeyAtomic Radius y HI

ﬂ, in general, going down a group, the atomic radius of X predominates, (i.e.
miC radius of X is more significant) than the electronegativity of X.
re, acid strength increases down a group.

Acrossa Period

0 HF PH; < H,S < HC

Atomic Radius 110 104 99

ength Increases Electronegativity 2.1 25 3.0

» Increasing Acid Strength
» Decreasing At. Radius
» |ncreasing e.negativity

Going across a period, the electr onegativity factor predominates, the smaller decrease
in atomic radius isinsignificant.



Therefore, the strength of binary acids, H-X (),
increasesfrom left to right across a period,
and from top to bottom in groups. Increases

m:mof OXY-ACIDS
e Structure, but different central atom
mO—X: H-O-Cl > H—O—-Br > H-0-I

Th ity of X towithdraw e density from O-H bond increases with increasing
onegativity of X. eg. HCIOz (o > HBrOs(y

Bhusgfiogacids of the same structure, the strength of an acid increases as the
electr iegativity of X, the central atom increases, and where the central atom X issmall.

v
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mSame Centra Atom, but with different number of Oxygen-atoms

d strength increases with the increase in number of Oxygen-atoms, i.e. with increase
ion number of the central atom.

ﬁt HCIO < HCO; < HCIOs < HCIO4

idation N°: +1 +3 +5 +7
hypochlorousacid  chlorous acid chloric acid perchloric acid
chloric (I) acid chloric (I11) acid chloric (V) acid chloric (VII) acid

e _ _ _ _ _
Eﬁh gﬁim withdraws e density from the O—H bond. Thus, lengthening and weakening

=H"ond further. Therefore, the stronger the acid as the number of oxygen atoms
imcrease in the molecule.

Qmenti State which of following in each pair isthe stronger acid. Justify your

D, HBr (b) HCI, H,S (C) HCIO3 , HBrO;  (d) HsPO, , HsPO3
e >, HNOs (f) CHa, NH4 (g) HOBr , HOI (h) CH. , SiHa

1) Ho,COs , H,S O3 () H3ASO4 , H3ASOs (k) H3ASO4 , H3PO4

(|) ste , ASHg (m) H2Te, ste



