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Characteristic of Acids

m React with metals to give hydronium ions H+
HCI (aq) + Mg = MgCl (aq) +H2(Q)

Taste sour (e.g. citrus fruit)

React with indicators to turn litmus paper red
pH values less than 7

React with C to give carbon dioxide gas

React with sulfites to produce sulfur dioxide gas
React with sulfides to produce hydrogen sulfide
Neutralize bases to produce water and salt



Characteristics of Bases

m Feel slippery in agueous state
React with fat — soap (saponification)
m Taste bitter (e.g. lonic water)
m pH values greater than 7
m Neutralize acids to produce water and salt



Arrhenius Definition

m Acids ionize in agueous solutions and produce hydrogen

lons, thus increase the concentration of protons in this
solution + —
s HNO; == H(aq)+ NO, (aq)

m Bases ionize and produce hydroxide ions thus increasing
the concentration of OH in the solutions

a KOH =—> K 4+ OH™



Bronsted-Lowry Definition

m Acids are proton donors
monoprotic
diprotic
aprotic

m Bases are proton acceptors

m H,0 + HCI — |‘{30 + ClI
Base Acid |
(proton acceptor) (proton donor) Conjugate Conjugate

Acid Base



Conjugate pairs

m \When both forward and backward reaction
Involve hydrogen transfer

m An acid will always have a conjugate base
m A base will always have a conjugate acid

m The stronger the acid the weaker the conjugate
base

m The stronger the base the weaker the conjugate
acid



Acid strength

m The strength of an acid refers to its ability or tendency to
lose a proton (H+). (it's not the same as concentration)

m A strong acid is one that completely ionizes (dissociates)
In a solution.

m E.g. In water, one mole of a strong acid HA dissolves
yielding one mole of H+ (as hydronium ion H30+) and
one mole of the conjugate base, A-.

m Generic formula:

| |
+ ;
HA+H20 — HSO + A

Aeidd Base _ -
(proton (proton Conjugate Conjugate
donor)  acceptor) Acid  Base



Strong Acids

m hydrochloric acid (HCI)
m hydroiodic acid (HI)
m hydrobromic acid (HBr)

m perchloric acid (HCIO4)
m nitric acid (HNO3)
m sulfuric acid (H2S04)

NB. FOR OXOACIDS

m The greater the number
of oxygen atoms the
stronger the acid



Strong Bases

LIOH lithium hydroxide
NaOH sodium hydroxide
KOH potassium hydroxide

RbOH rubidium hydroxide
CsOH cesium hydroxide
Ca(OH)2 calcium hydroxide
Ba(OH)2 barium hydroxide
Sr(OH)2 strontium hydroxide

Group 1 + OH



pH scale

m Simplified method for stating the concentration of an acid
or base

m The lower the pH values the stronger the acid

Aud Neutrol Alkali

Battery Acid
Gastric Acid
Hydrochloric Acid
Soda

Acid Rain

Black Cofiee
Urine /Saliva

*Pure Water

Sea Water

Baking Soda

Milk of Magnesium
Ammonia

Soapy Water
Bleach

Drain Cleaner



Acid base Titration

m Volumetric technigue

m To find the concentration
of an acid by slowly
adding a known
concentration of a base
(or vice versa) by
measuring the amount of
“titrant” it takes to
neutralize the acid (or

s Strong Base

@ (iirant)
30

40

)

Weak Polyprotic
<= Acid (Analyte)

Heather Yee

base) Figure 2. Setup of a Titration. Like any other titration,
' this case includes both an analyte and titrant. The

weak peolyprotic acid, or the analyte (in green), is
titrated with the strong base, or the titrant (in red).
Image created by Heather Yee.
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