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The Brenstead-Lowry Theory
of Acids and bases

¢ Acids are proton (H*) donators
* Bases are proton (H*) acceptors

¢ Acid-base reactions involve transfer of a
proton from an acid to a base

eg. HCl + H,0 & CF + H0*

Acid base conjbase  conjacid

@ Conj = conjugate
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The pH scale

¢ A solution’s acidity is measured by the pH
scale, which is logarithmic

Increasing acidity
S 4 5 6INESES
Increasing basicity

pH = -log,,[H*]
@ or [H*] = 10PH
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The pH Scale
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pH & pOH Scales
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pH = -log,,[H*] or [H*] = 10"

Terminology

* Monoprotic acids: Have one acidic H

* Diprotic acids: Have two acidic H’s

* Triprotic acids: Have three acidic H's

* Polyprotic acids: Have many acidic H’s

H3POyaq) == H'aq) * HoPOs (o)

H,PO, (o= H'g* HPO42'(aq)

@ HPO,* 2= H'(aq) * POs¥ g
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Terminology

* Amphiprotic substances: can act as either an
acid or a base

Acting as an acid:

H,PO, (og) + OH 5 > HPO42‘(aq)

Acting as a base:
HZPO4'(aq)+ H"(aq) > H3PO4(aq)
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Strong & Weak
Acids & Bases

* Strong acids & bases completely dissociate in water
* Weak acids and bases partially dissociate in water

Strong acids: Complete dissociation
HX() =2 H ) + X ag) NO Ka value
Weak acids:

HX) == H'@g) + Xaq)
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Strong and weak acids

Strong acids Weak acids
* Hydrochloric acid (HCI) ¢ Hydrofluoric acid (HF)
* Hydrobromic acid (HBr) ¢ Acetic or ethanoic acid

* Hydroiodic acid (HI) (CH;COOH)

* Nitric acid (HNO,) * Carbonic acid (H,CO,)

+ Perchloric acid (HClO,) ~ * Phosphoric acid (H;PO,)
* Sulfuric acid (H,S0,) * Ammonium ions (NH,*

* Anything ending in —oic

@ acid (e.g. benzoic acid)
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Strong and weak bases

Strong bases Weak bases
* Hydroxides: * Ammonia (NH,)
— Lithium (LiOH) * Sodium carbonate
— Sodium (NaOH) (Na,CO,)
— Potassium (KOH) * Calcium carbonate
— Calcium (Ca(OH),) (CaCo,)
— Barium (Ba(OH),) « Ethylamine ((C,Hs)NH,)

— Strontium (Sr(OH),)
— Cesium (CsOH)
— Rubidium (RbOH)
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* Urea (NH,),CO

Acids & bases:
Equations you might need

&) Hydrogen ion
Q =- + ydrog;
2 pH IoelO[HJ s [H*] concentration,
-] [H*] =107 in mol/L or molar (M)
o3
5 Hydroxide ion
‘S [H*].[OH] = 1014 [OH] concentration,
< in mol/L or molar (M)
number of ( it
n moles (mol) SR ‘ € | concompaton
n Concentration, S | Vi [ v | e
Cc | inmolLor OR
molar (M) T ‘ 6| L
c v v | volumein =
| Litres (L) () ‘ V; ‘ V; | Finalvolume
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Some common
reactions of acids

Acid + metal hydroxide Salt + H,0

Acid + metal oxide Salt + H,0

L L NS SR —
Acid + metal hydrogen
.~ carbonate —— O

( i Acidic oxide + base Salt + H,0
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Indicators

. y H range of
Acidic colour Basic Colour o H
colour change

Methyl violet Yellow Purple 0.0-2.0
Methyl orange Red Yellow 3.1-4.4
Bromothymol blue Yellow Violet 6.0-7.6
Colourless Pink 8.3-10.0

Phenolphthalein

Universal Indicator
A mixture of different indicators which allows colour analysis of

all pH values between 1-14
@2 3 4 5 6 7 89 10/ dINNESEA
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