16.1 Introduction to Acids and Bases
Acid and Base Definitions
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16.1 Introduction to Acids and Bases
Simple Bronsted-Lowry Acids and Bases
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16.1 Introduction to Acids and Bases

Conjugate Acid-Base pairs
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16.2 Water and the pH Scale
Autoionization of Water

- o

Chemistry interactive: Autoionization of Water

See Closs R Sile
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16.2 Water and the pH Scale
Autoionization of Water

The autoionization of water is an endothermic process.
H,O(l) + H,O(l) & H;0* + OH-
Thus as the temperature increases then - the [H;0*] should — i1

a) Decrease b) Increase v c) Remain the same

HaOt) + Hal + ‘heot’ & HWi0' + OW

L Heo} the @eattion = oddition of o neocYamy.
Results un o shiSY Yoronds nore paocducYs ... tH10']T



16.2 Water and the pH Scale
Autoionization of Water

With the [H;0*] increasing with increasing temperature this must mean that as the
temperature of water increases the water — i’ ™

a) becomes acidic b) becomes basic c) remain neutral v/

HaO + Ha0py) + “heol’ <=->? Hi0" + OW’
Shaft N
" Yes the [H10'1Y
Bul so does Yhe (ONH')
Jhus (H30') a¥iW equals LOW)

Some Y\ Nawes
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2%°C : 1o0xw™
Qo°t : 5.51x10°"




16.2

Water and the pH Scale
Autoionization of Water — Neutral/Acidic/Basic Solutions

[H30O*] [OH]
101~ Fio
1c-2 F10-3
1C-5- ~10-5
1C-7 F10-7
1C-9 - -10-9

1011 1011

10-13 1013

10-15- 1015

Meutral solution

tH30"] = LOwW)
{H10'] = o
ton-1 = yo”

O oF 25°C : ¥w = Ix107™

[H:0%] [OH-]
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10011 1 —-10-1
10-13 -10-12
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Acidic solution
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Basic solution
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Lowl : yxi0°3



16.2

Water and the pH Scale
Autoionization of Water — Neutral/Acidic/Basic Solutions

A solution at 25°C has a hydronium ion concentration of

4.5%104 M. This solution is:
== a) Acidic v

. b) Basic
c) Neutral

gﬂ'
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16.2 Water and the pH Scale
pH and pOH Calculations

Am gonenod - X = - Jogo X
i pOM = - Jog,, Low]

@25°c (M30'J(OH) = 1x10™
Jog,, [ (M0 JOWD) = Jog,q (13107*%)
}‘78\0 (M30') + ﬂaawlm\‘] = -4
- foa,, LH10") - Yoq, fOM]) = 14
1 o 11 i %0 T
PH POH

[PH+ pOH = iy @ 25°C ]




Water and the pH Scale
Autoionization of Water — Neutral/Acidic/Basic Solutions

16.2

More Basic
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16.3 Acid and Base Strength
Acid and Base Strength

6 Strone Ating:

HQ HNO3
HOr H2a504
H1 WOy

6 9trone Bases:

NaOH Ba (0“)1
KON Sr(oH),

lanized acid is indicated by
red in the akove diagram




