Acidity of the water matters

Chapter Ten Acids, Bases, and Salts ~ co10.1

Fish are very
sensitive to the
acidity of the water
presentin an
aquarium.
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Litmus changed color in acids and bases
In water acids and bases dissociate

Ionization (no ions initially present) L Dissociation (ions initially present)
> @ -+ 2y > ,
— Fig.10.2
Arrhenius Hydrogen Negative  Arrhenius base Positive Hydroxide Litmusis a vegetable dye
acid ion ion (MOH ion ion obtained from certain
(HA (Acidic formula unit) (Basic lichens found principally in
molecule) species) species) the Netherlands.

Fig.10.1
Thedifference between the aqueous solution processes of
ionization and dissociation.
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Some acids and bases reactions does not
require water

«~ Fig.10.3
A white cloud of finely
divided solid NH,Cl is
produced by the acid-base
reaction that results when
the colorless gases HCI
and NH; mix.

Ken ODonoghue © Houghton Miffin
Company
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Acids tastes sour

— Fig.10.4
The sour taste of limes and
other citrus fruitis due to
the citric acid presentin
the fruit juice.
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Acid and base strengths and pH
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K, for some acids and ions

Table10.2

Percent
Name Formula K, lonization
phosphoric acid H;PO, 7.5 %107 83
hydrofluoric acid HF 6.8 %107+ 26
nitrous acid HNO, 45x10°* 2.1
acetic acid HC,H;0, 1.8 x10°° 0.42
carbonic acid H,CO;3 43X 1077 0.065
dihydrogen phosphate ion H,PO,~ 6.2 X 1078 0.025
hydrocyanic acid HCN 4.9 x 10710 0.0022
hydrogen carbonate ion HCO;~ 5.6x 107" 0.00075
hydrogen phosphate ion HPO,>~ 42X 10713 0.000065
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Weak acids have fewer ions Hydroxy bases of group 1A and IIA

Fig.10.5
A comparison of the number of acidic species present in
strong acid and weak acid solutions of the same
concentration.
Group IA Group lIA « Table 10.3
Hydroxides Hydroxides
Strong Acid Weak Acid
H0* A HA HA LlOH _
NaOH —
KOH Ca(OH),
_— RbOH Sr(OH),
3
Before After Before After CsOH Ba(OH),
proton proton transfer proton proton transfer
transfer at equilibrium transfer at equilibrium
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K, and percent ionization Acid and base reactions produce salts
Table 10.4
Percent
Name Formula K, lonization
phosphoric acid H;PO, 7.5 %1073 83
hydrofluoric acid HF 6.8 X 1074 2.6
nitrous acid HNO, 45x 1074 2.1 .
acetic acid HC,H,0, 1.8 X 105 0.42 — Fig.10.6 .
carbonic acid H,CO;4 43 %1077 0.065 The acid-base reaction
dihydrogen phosphate ion H,PO,~ 62X 1078 0.025 between sulfuric acid and
hydrocyanic acid HCN 49 X 10710 0.0022 barium hydroxide produce:
hydrogen carbonate ion HCO;~ 56x 107" 0.00075 thelfl ntSOH'IbIe salt barium
hydrogen phosphate ion HPO,>~ 42X 10718 0.000065 sultate.
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Neutralization is water formation

H,0 + OH H,0 +
Fig.10.7
Formation of water by the transfer of protons from H;O+ion
to OH-ions.
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H;O* and OH-ion concentrations flip-flop

Common anti-acids

~ CC10.1 Brand name Neutralizing agent(s)
Alka-Seltzer NaHCO,
BiSoDol NaHCO,4
DiGel Mg(OH),, Al(OH),
Gaviscon Al(OH);, NaHCO,
Gelusil Mg(OH),, AI(OH);
Maalox Mg(OH),, AI(OH);
Milk of Magnesia Mg(OH),
Mylanta Mg(OH),, AI(OH),
Riopan AlMg(OH)s
Rolaids NaAl(OH),CO;
Tums CaCOy
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[H;0%] and [OH] ion product is constant

H,0°) [OH] [H,0°) [OH'] 0] oK)

10y 10" 10" 1w
105 Nevrravsouion [lon 106 acmicsourion [
HE

neutral solution

[H;O0"] = [OH] = 1.00 X 1077

acidic solution
[H,0%] > [OH"]

[H;0"] is greater than 1.00 X 1077
[OH ] is less than 1.00 X 1077

basic solution
[OH"] > [H;07]

[H;0"] is less than 1.00 X 1077
[OH ] is greater than 1.00 X 1077

(@) In pure water the concentration of b) If [H,0] is increased by a factor of (<) If [OH | is increased by a factor of 10°
hydeonium joas, [H,0°], and that of 10° (from 107 M 10 10 *M), then (from 10 "M 10 10 *M), then [H,0]
hydraxide fons. [OF ], are equal [OH | is decreased by a factor of 10° is decreased by a factor of 10 (from
Both are 100 10 "M at 24°C (from 107 M 1o 10 12M). 10 7 Mo 10 % M),

Fig.10.9

Therelationship between H;0+ and OH- in aqueous solution is
an inverse proportion.

Chemistry 120 Online LA Tech Chapter 10-15

Table 10.5
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pH of agueous solutions [H;0*] and [OH] ion concentrations

H,0°] [OH ]
10° 101" Acidic
10! 107
10°¢ 1012
Lis 1.8-2.0 e 0
mes 1. .
Apples 2.9-33 10 ‘ 10710
Grapefruit 3.0-3.3 107 10°
Strawberries 3.0-35 10 104
Peaches 3.4-3.6 S ; )
) Pears 3.6-4.0 103 107 Noware ~ Fig.10.11
— Fig.10.10 Todmion 4044 16 i Relationship among pH
Most fruits and Peas 5.8-64 101 104 values, H80+ and OH- at 24
idi Butter 6.1-6.4 i
vegetable are acidic. B e a0 o 02 degrees Celsius .
10 10
10" 10!
JUR 107 Basic
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pH of different solutions pH meter is helpful

Fig.10.13
A pH meter gives an accurate measurement of pH values.

LOMHCI

Gastric juice
\u‘mu Juice
~. Fig.10.12 ot
pH values of Ngwehe
selected common o SR
liquids.

| Sea water

- Milk of magnesia

Household ammonta

BECKMAN

1OMNaOH
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pH of body fluids

Type of Fluid pH Value
bile 6.8-7.0
blood plasma 7.3-175
gastric juices 1.0-3.0
milk 6.6-7.6
saliva 6.5-175
spinal fluid 7.3-175
urine 4.8-8.4
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Acidity/basicity of salt solutions

Summary of acids

= STRONG acid: 101, or very nearly 10075, _
of its protons are Iransferned 1o waler

= WEAK aci: a small percentage of its peolons

Lot e

» CAG10.1

[H,0°) > [OH ]
PH < 70

= Participate in acid-base reactions
= Are written at front of chemical formula

= Do NOT paricipose in achi-base reactions
= Are NOT written at front of chemical formula
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Table 10.7
Nature of
Type of Salt Aqueous Solution Examples
strong acid—strong base neutral NaCl, KBr
strong acid—weak base acidic NH,CI, NH,;NO;
weak acid-strong base basic NaC,H;0,, K,CO5
weak acid-weak base depends on the salt NH,C,H;0,, NH,NO,
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Acidity of various solutions
3220 «~ CC10.2
'E 3200 3200 Acid Rain
'E 3180
g2 10
=
S 80
[=]
= 6 -
2 4
E 2
é 1.0
Batery Acid Lemon Vinegar Soft  Acid
acid rain Jjuice drink rain
(extreme) (average)
Solution
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Predicting pH of salts solutions

Table 10.8
Name of Salt Formula of Salt pH Category of Salt
ammonium nitrate NH,NO; 5.1 strong acid-weak base
ammonium nitrite NH,NO, 6.3 weak acid-weak base
ammonium acetate NH,C,H;0, 7.0 weak acid-weak base
sodium chloride NaCl 7.0 strong acid-strong base
sodium fluoride NaF 8.1 weak acid-strong base
sodium acetate NaC,H;0, 8.9 weak acid-strong base
ammonium cyanide NH,CN 93 weak acid-weak base
sodium cyanide NaCN 11.1 weak acid-strong base
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Buffers solutions compared to unbuffere

Buffered Solution Unbuffered Sol Buffered Sols Unbuffered Solution

= S=le= S~

Buffers solutions compared to unbuffered

Table 10.9

Unbuffered Solution

1 liter water

1 liter water + 0.01 mole strong base (NaOH)
1 liter water + 0.01 mole strong acid (NaOH)

Buffered Solution

1 liter buffer”
1 liter buffer® + 0.01 mole strong base (NaOH)
1 liter buffer” + 0.01 mole strong acid (HCI)

pH=17.0

pH = 12.0
pH=2.0

pH=172

pH=173

pH=17.

“Buffer = equal amounts of 0.1 M HPO,>~ and 0.1 M H,PO,~

Ken ODonoghue © Houghton Mifflin Company

Fig. 10.14 (a)

Ken ODonoghue © Houghton Miffiin Company
Fig. 10.14 (b) After
The buffered and unbuffered adding 1mL of a 0.01 M HCI
solutions have the same pH solution, the pH of the buffered
level. solution has not perce#tibly
changed, but the unbuffered
solution has become acidic.
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How buffers are made?
CAG 10.2
* A solution that resists major = The buffer component that OH
|:|-wln|:llmlmmndll~ reacts with added base HAT——A
mnﬂ_lm‘ﬁda -Mﬂmogv“unumlu H
A typical buffer system — Hydroxideion ~ Water
contains a weak acid and its
= The baffer component that %
= e
= Reaction converts it into its. Acid base
conjugate acid v £
Water Hydronium ion

Chemistry 120 Online LA Tech

Chapter 10-28




pH of blood. Does it matters?

CCc10.4

Death Alkalosis Normal Acidosis Death

< \ | / >
\ e 7

/ N\
8.0 7.45 7.35 6.8
Normal and abnormal
pH ranges of blood
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Acids/base titrations: How you do it?

Buret

_~ Graduated
T markings

~t— Volume is read
before and after

addition
~Solution — Fig.10.16
- of known
3y ereceesaten Diagram showing setup for
Mg titration procedures.

7 Known volume
of substance
being titrated

B

Al
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How you tell something is an electrolytes, weak
electrolytes, or nonelectrolyte?

Fig. 10.15

This simpledevice can be used to distinguish among strong
electrolytes, weak electrolytes, and nonelectrolytes.
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Electrolytes in Body Fluids

CcC105
Electrolyte and Body Fluids
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How does indicator show the end point?

Fig.10.17

An acid-base titration using an indicator that is yellow in acidic

solution and red in basic solution.
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