Conjugate Acid & Base Pairs...
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Hi;hL .a"lu_]d conjueaie acid conjugate base

Ammonia Ammonium Hydroxide

Outcomes:

* Write acid/base chemical equations. Include conjugate pairs,
amphoteric behaviour.
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Conjugate Acid & Base Pairs

The general form of a Bronsted-Lowry acid-base reaction is:

Acid + Base €= Conjugate acid + Conjugate Base

The CONJUGATE ACID is what remains after a BASE has ACCEPTED a
PROTON, and the CONJUGATE BASE is what remains after the ACID has
4 DONATED its PROTON.

il

Ex) Reaction of ammonia and water

¥

NH, + H,0 €= NH,* + OH-
& A

The reverse reaction wo‘_uld be:
¥

NH,* + OH- €2 NH,+H,0
ko b




Conjugate Acid & Base Pairs

Notice that an ACID RESULTS when NH; ACCEPTS a PROTON from WATER.
However, the NI-I'"can DONATE a PROTON to the HYDROXIDE.

In the FIRST REACTION, NH; is the BASE, and NH," is its CONJUGATE ACID.
WATER is the ACID, and OH' is its CONJUGATE BASE.

Therefore,
* NH; and NH,* are a CONJUGATE ACID-BASE PAIR, as are H,0 and OH-.

So for this reaction:

( Conjugate
Acid Base
NH:(2) + H,O() — NH,"(zg) + OH (29)
Base Conjugate

\ y




Conjugate Acid & Base Pairs

In general,

For some acid HA:

( Conjugate

Acig/\, Base

HA + H,0 == H;O* + A~
Base Conjugate

l Acid

And for some base B:

\:‘ ( C}'ljugate
\A\Qcid Base
B+ H,O = BH* + OH
Base Conjugate

k A‘;id




Conjugate Pairs Example:

Given the reaction: HIOf + - €2 HNO, +| 105
6%7 &
* The HIO; must LOSE ONE PRO H+) to become 10,
* HIO,is aEting as an ACID while Q; is acting as a BASE.

* HIO; and 10;" form what is called a CONJUGATE ACID-BASE PAIR.

* The only dlfference between these two is the 10;- has ONE _LESS “H” and

ONE MORE (-) CHARGE than the HIO;. All conjugate acid-base pairs are
like this.

* The form with ONE MORE H (HIO3) is called the CONJUGATE ACID.
* The form with ONE LESS H (I0;-) is called the CONJUGATE BASE.

Out of every acid-base reaction, you always get 2 CONJUGATE PAIRS. For
example, in the above reaction the two conjugate pairs are:

Pair 1 Pair 2
QI 03 <S 1:03 }\)O;:. 9- HNOQ

NOTE: The “1” and the “2” in “conjugate pair 1” etc. has no special meaning. .



Try these ones:

Identify the conjugate acid-base pairs in each of the foIIowmg reactlons:

Pair 1: (acid) CH?:CODH’ (base) C/“}COO
HCah30,, €2h00~

Pair 2: (acid) N”vf (base) /\)"&l‘;s

\J(jk Lt

b) H,S0, + HypO; > H3'I§’\_O4 + Hg0;

A
Pair 1: (acid) 4}603 (base) HSOS_

Pair 2: (acid) H’:ﬁm"l (base) H’&(Ou!




Try these ones:

Identify the conjugate acid-base pairs in each of the following reactions:

c) HC,0, + HI}I}OZ <> Né)z' + H2'8204

2

Pair 1: (acid) HI\JO; (base) MOJ_

Pair 2: (acid) Ha(r0q (base) HC,049 — /
e ur 3t
A
3+ - 2+
) AHLON> + HGDS € AlIH.Q)IOHP" + HLO, N
Pair 1: (acid) Al (K3 o\(f (base) Al (H:.O)<(0H)

Pair 2: (acid) H’-"Co5 (base) HCOR
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