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’— conjugate acid-base pair

J— conjugate A{fd—bast: pair —l

HCl(aq) + HyO() —> CI(aq) + Hs0 (aq)

Hydrogen Water Chloride Hydronium
chloride ion 10N
(Acid) (Base) (Conjugate (Conjugate

base of HCI)  acid of water)
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EXAMPLE 1

this pair of electrons is given
to chlorine to form chloride ion

H—6:C\HE§1: — H—O—H + (i
| |
H H

this electron pair is used
to form a new O—H bond
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EXAMPLE 2
this curved arrow orginates at a bonding
pair of electrons and points to an atom.
The result is a new lone pair of electrons

1 |
H—N! + H-O—H — H—r|<+—H + TO—H
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this curved arrow orginates at a lone pair
and results in the formation of a new bond
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EXAMPLE 22

For each value of pK,, calculate the corresponding value of SOLUTION
K. Which compound is the stronger acid? (a) For ethanol, K, = 1.3 x 10~

(a) Ethanol, pK, = 16.9 {b) For carbonic acid, K, = 4.4 x 1077
(b} Carbonic acid, pK, = 6.36
Because the value of pK, for carbonic acid is smaller than

STRATEGY that for ethanol, carbonic acid is the stronger acid and etha-

The stronger acid has the smaller value of pK, (the larger el (L e e

value of K;). See problem 2.16
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CH4,COOH + NH; =— CH3;COO  + NH,"
Acetic acid Ammonia Acetate ion Ammonium ion
(stronger acid) (stronger base) (weaker base) (weaker acid)
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(a) Arrange the following compounds in the order from most acidic to least acidic.
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(a) Arrange the following compounds in the order from most acidic to least acidic.
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(a) Most acidic Least acidic
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(i) "NH, + H,0 — NH; + HO™ (i) HS” + H*—= H;S
0
(i) ( NH + HCl — ﬁmzcr (iv) CH,gC; + AICl; —= (‘HJE‘ + AlCI
HyC
(v) CH;0C¢H; + BH; —= fO-’BH; (vi) CuO + S0, — CuSO;
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