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Grade 12 e e o emistry

Lesson 4: Neutralization

Reactions Between Acids and Bases

A neutralization reaction is in which an acid and a base in an aqueous solution react to produce a salt and water.
Acid + Base ——» Salt+ water

Assalt is an ionic compound made up of a cation from a base and an anion from an acid.

Writing neutralization equations

What kind of reaction occurs when magnesium hydroxide (Mg(OH),), the active ingredient in milk of magnesia,

contacts hydrochloric acid solution produced by the stomach?

Write the formula equation and complete ionic equation for the reaction between hydrochloric acid and sodium

hydroxide.

What are the spectator ions in this FEACHION? ...

Write the netionic equation.

In an aqueous solution, a H" ion exists as a H;0" ion, so the netionic equation for an acid-base neutralization

reaction is

Write the complete ionic equation and the net ionic equation for the neutralization of HNO; by KOH.
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Acid-base titration

Titration is a method for determining the concentration of a solution by reacting a known

volume of that solution with a solution of known concentration.
Titration procedure How is an acid-base titration performed?

1- A measured volume of an acidic or basic solution of unknown concentration is
placed in a beaker, and the initial pH of the solution is read and recorded.

2- Aburetis filled with the titrating solution of known concentration. This is called

the standard solution, or titrant.

3- Measured volumes of the standard solution are added slowly and mixed into the

= Figure 21 In the titration of an acid by
a base, the pH meter measures the pH of
the acid solution in the beaker as a solution
of a base with a known concentration is
added from the buret.

solution in the beaker. The pH is read and recorded after each addition. This process continues until the

reaction reaches the equivalence point, which is the point at which moles of H" ion from the acid equal

moles of OH ion from the base.
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Graph a(strong acid with strong base)

Graph b(weak acid with strong base)

Describe the change of pH.

What is the pH value of the equivalence point?.......................

Where is the vertical portion in the graph?

Describe the change of pH.

What is the pH value of the equivalence point?......................

Where is the vertical portion in the graph?

Mr. Tarek Mohamed Gaber

WhatsApp: 0554471373

Page | 2



Acid-base indicators
Chemical dyes whose colors are affected by acidic and basic solutions are called
acid-base indicators.

The brown color of tea gets lighter when lemon juice is added. Explain.

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
D Crystal violet
| s Cresol red
T W Thymol blue

N Bromphenol blue
[ Methyl orange
N Bromcresol green
Methyl red
JIE Bromcresol purple
. A\lizarin
I Bromthymol blue
M phenol red
Phenalphthalein
W Thymolphthalein
I Alizarin yellow GG
e I—— Universal indicator

Bromthymol blue is a good choice for a titration of a strong acid with a strong base. Why?

Indicators and titration end point
Indicators used for titration are weak acids. Each has its own particular pH or pH ranges over which it changes color.
The point at which the indicator used in a titration changes color is called the end point.

The indicator for a titration should change color at the equivalence point of the titration.

The buret contains the standard solution The standard solution is added slowly to the The end point of the titration is marked by a
(01000M NaOH), and the flask contains acid solution. The phenolphthalein indicator permanent, but very light, pink color. A care-
25.00 mL HCOOH solution along with a small turns pink, but the color disappears upon ful reading of the buret reveals that 18.28 mL
amount of phenolphthalein indicator. mixing, until the end point is reached. 01000M NaOH has been added. /

Why do we use a white paper under the flask?
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Calculating Molarity from Titration
Avolume of 18.28 mL of a standard solution of 0.1000M NaOH was required to neutralize 25.00 mL of a solution

of methanoic acid (HCOOH). What is the molarity of the methanoic acid solution?

Steps:

1-  Write the balanced formula equation for the neutralization reaction.

2- Calculate moles of NaOH. = (Mg )( Vg)

3- Calculate moles of HCOOH. Apply the stoichiometric relationship.

4- Calculate the molarity of HCOOH.

Practice problems:

What is the molarity of a nitric acid solution if 43.33 mL of 0.1000M KOH solution is needed to neutralize 20.00 mL

of the acid solution?

0.2167
What is the concentration of a household ammonia cleaning solution if 49.90 mL of 0.5900M HCl is required to

neutralize 25.00 mL of the solution?

1.178

Challenge How many milliliters of 0.500M NaOH would neutralize 25.00 mL of 0.100M H5PO,?

15
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What is the molarity of sulfuric acid H2SO4
solution if 68.4 mL of 0.333 M NaOH solution is
needed to neutralize 49.0 mL of the acid solution?

G4 68.4 mL 23 13 HyS04 S »S)) Gaaa Jslae &y ¥ 5a e
fuaanll Jglaa e 49,0 mL 4deal 0,333 M NaOH Jsias

H,SO4(aq) + 2NaOH(ag) — Na,SO; + 2 H,0())

0.465 M

0.116 M

0.880 M

0.232M

Which of the following is rue regarding the fitration
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The acid is weak, and the base is weak

and the suilable indicator is Bromophenol blue

The acid is slrong, and the base is weak

and the suilable indicator is Methyl red

The acid is strong, and the base is strong

and the suitable indicator is Bromothymal blue

The acid is weak, and the base is strong

and the suilable indicator is Methyl orange
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In an acid-base titration, 25.80 mL of a sulfuric acid
solution H,S0, is titrated to the end point

by 54.70 mL of 0.6500M potassium hydroxide KOH
solution. What Is the molarity of the H,S0, solution?

Jolse e 25.80 ML gples o2 csas il — _caeall 5les 3
05470 ML aie; Al dlais e HS0, o8l ymea
KOH apsaids ol 2nafy a0 0.6500 M Jalas

§ H,80, Jslao jas L

H;S04aq) + 2KOH () — K3SOya) « 2H,0,

0.7M

0.6 M

1.2M

1.4 M

What is the molarity of H,SO, solution
if 74.30 mL of 0.4388 M NaOH solution is needed

to neutralize 45.78 mL of the acid solution?

n 74.30 ML 23113 Hy80 Jslas & Yse L
5 45.78 mL dlsd NaOH Jslas 0.4388 M
(:u\.AAA.“ J’h.‘

H,S0,(aq) + 2NaOH aq) — Na,504(oq) + 2H,0(

0.2320 M

0.4211 M

0.1569 M

0.3561 M
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B. The acid is strong, and Bromothymol blue is the S 9h Bdaall 03 (3 Aaladio) aaliall calASh 5 5 98 el B
suitable indicator to use in this titration Jgati gyl
C. The acid is strong, and Phenolphthalein is the suitable 9 el ol L Anladin) il calisll 5 8 asall C
indicator to use in this titration Ol gl
D. The acid is weak, and Bromothymol blue is the 200 98 5 plaall 038 (G daladind Ganliall CAiSH g chaid asal) D
suitable indicator to use in this titration J ot 59 )
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Which of the following statements is correct according to the
titration curve and indicator table shown below?
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A. The acid is weak, and Phenolphthalein is the suitable 9h B laall 022 ga Adaladie) ulial) Bl g ciaa aaadl A
indicator to use in this titration Cnlial gLl

B. The acid is strong and Methyl orange is the suitable A3 g8 3 laall b (B Aaladiu uliall A g o f (aeall B
indicator to use in this titration Jiaall

C. The acid is strong and Phenolphthalein suitable S Bl ol (B Aaladied uuliall allSl) g (5 6F aaadl LC
indicator to use in this titration il gl

D. The acid is weak and Methyl orange suitable indicator to Aol g B plaall 03 (o Adladiind cueldall BAS]) g chsid (aaall D
use in this titration Jeiaall

Which of the following statements is correct according to the Jsang Beleall nies 3l Ledd Aaaia 20 claall 4
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titration curve and indicator table shown below?
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5.2-6.8 J9 S sa9 0 oamiiy .
Bromocresol purple |
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The base is NH,OH, and phenolphthalein

is the suitable indicator

The base is NH,OH ,and bromocresol purple

is the suitable indicator

The base is KOH ,and bromocresol purple

is the suitable indicator

The base is KOH ,and phenolphthalein

is the suitable indicator
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(ML) wilaa) 318 aaa
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