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3.1 Acid Base titration
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Acid—Base Titration
1. Definition
Acid—Base Titration is a quantitative chemical analysis method used to determine the
concentration of an unknown acid or base by neutralizing it with a base or acid of

known concentration.

2. Principle
The principle is based on the neutralization reaction between an acid and a base:
Acid + Base - Salt + Water

At the equivalence point, the number of moles of acid equals the number of moles of base.

3. Types of Acid—Base Titrations
Type Example Indicator Used

Strong acid vs Strong base HCl vs NaOH Phenolphthalein or Methyl orange

Strong acid vs Weak base  HCl vs NH4OH Methyl orange

Weak acid vs Strong base =~ CH3COOH vs NaOH  Phenolphthalein

Weak acid vs Weak base CH3COOH vs NH4OH No suitable indicator (pH meter used)
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4. Indicators

Indicators are substances that change color at a specific pH range.

Indicator pH Range | Color Change

Phenolphthalein 8.3 -10.0 [ Colorless - Pink

Methyl Orange 3.1— 4.4 Red - Yellow

Bromothymol Blue | 6.0 — 7.6 Yellow - Blue

5. Apparatus Used
Burette
Pipette
Conical flask
Funnel
Measuring cylinder
Beaker
Wash bottle
Indicator bottle

6. Procedure

Rinse the burette with standard solution (acid or base of known concentration).

. Fill the burette with the same standard solution.

. Pipette a known volume of the unknown solution into a conical flask.

. Add a few drops of a suitable indicator.

. Titrate — slowly add solution from the burette while swirling the flask until the end
point (color change) is reached.

. Note the burette reading.

. Repeat the titration 2—3 times to get concordant readings.

7. Calculations
At the equivalence point:
N1V1 = N2V2
Where:
o N1 = Normality of acid
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e V1= Volume of acid
o N2 = Normality of base
e V2 =Volume of base

From this, you can calculate the unknown concentration.

8. Applications
o Determination of purity of acids and bases.
o Estimation of drugs like sodium hydroxide, hydrochloric acid, and aspirin.

o Used in pharmaceutical analysis and quality control.
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S HT-&IV HHTYT (Acid-Base Titration)
1. ORI (Definition)
SHI-&IR YHTUA UH HIATHSD AP fagawur (Quantitative Chemical Analysis) o fafd
&, ToreH fop it SIRITer 31T AT &R P51 AisdT (Concentration) 1 1A Aigdll el &R AT 3T J
TS (Neutralize) TP J1d a1 STaT 5|

2. ﬁ'-l?il?[ (Principle)
qe ufshar W yfafsear (Neutralization Reaction) UX 3T %‘:

Acid + Base > Salt + Water
OIF 3T 3R &R & HYIel JHT (Equivalence Point) 81 91Td &, A9 Widfshal T g1 il g |

3. 3FA-&R WHIUH & U (Types of Acid-Base Titration)
bR RIARRY Jd& (Indicator)

Strong Acid vs Strong HCl vs NaOH Phenolphthalein T Methyl Orange

Base

Strong Acid vs Weak Base | HCl vs NH,OH Methyl Orange

Weak Acid vs Strong Base | CH;COOH vs NaOH | Phenolphthalein

Weak Acid vs Weak Base | CHs;COOH vs JUGad Gdd 6] (pH meter WA fdar Srar
NH,OH ?)

4. Jd®P (Indicators)
Ya% d Uerd gid & St fafRig pH Jwr R 1 9gad g

b CEd pH 3T
Phenolphthalein 8.3-10.0

Methyl Orange 3.1-44

Bromothymol Blue | 6.0 -7.6
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5. SUDRVUT (Apparatus Used)
. 39?_6 (Burette)
Eﬂ%'a'c' (Pipette)
PIH TARS (Conical flask)
Td (Funnel)

79 e (Measuring cylinder)
P (Beaker)

qix dicd (Wash bottle)
W@ﬁ?ﬁ[ (Indicator bottle)
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6. Ufshar (Procedure)
1. &RC DI JTd Figdl ara °ld J ehepr WX |
2. UIZUT ¥ 3fITd Oid &1 IS A o 3R DI d TR H S|
3. Gﬂﬁ@aﬁﬁﬁlﬁwandicatoﬂﬁ@@fl
4. e Y IR-9R 19 9 STAd Y 3R FIRG ! feard R |
. O 81 T uRacH g, 981 3id g (End Point) HgadT g
. e AfET e |
. gt® uRomy & forT 2-3 IR Wfehar e 3R Concordant Reading &l

7. TUTAT (Calculation)
H'QFI:I ﬁgq?
N1V1 = N2V2

N1 = 3 Pt ATHfct
V1 = A& bl AAdA
N2 = &R &I Arafe!
V2 = &R &7 3aaH
U G Y SE1d O B Aigdl J1d BI SIeh g

8. SUANT (Applications)
. 3T R &RY BT Yl 1 HRA T
. v gl O Qifeaw grssiITss, srselaalNe o, BRI onfe & i )
. Wmf'\‘fﬂﬁﬁ TAIFIRIT (Pharmaceutical Analysis) 3R NUCKI g1 o gt fohan
SIGIC]
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A. Multiple Choice Questions
1. 3FI-&R YO BT Rigid ford W e g2

a) KI G~ G|

b) ST

¥/ ¢) SEHIDHRU (Neutralization)
d) STdl 3{ggcH

. AT 3 3R LT &R & YA & HH-TT Jards IUTNT fba ST g2
a) fereny

. TutEa S (Methyl Orange) &1 TN fohd YR & UHTGA | foam ST 82
a) I 3 &1 didh &R
b) didh 33 §HH LI &R
¢) didh 3% 919 dih &R
d) I &R §H KI=T 33T

. W%Wﬁg (Equivalence Point) WER?ITEﬁTﬂ%?
a) 3T 3R &R TH-GUR DI ISR Hd &
b) pH BHRI 7 BT &
¢) g BT T el Seerdl
d) ufafshan ¥ v S &

. TR (Phenolphthalein) fd pH AT § 31 daaar 87
a) 2-4
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b) 4-6
¥ ¢) 8.3-10
d) 10-12

B. Y& RITT YT (Fill in the Blanks)
1. 38R Y19 & Rigid TR ST B
0 GE'I'\‘ﬂ:ﬁW (Neutralization)
. THIYA & TOFT &1 A G §
O NiVi = NoV,
. Tfafsran & 3id fig &1 g2 aren uerf FHEA 5|
11 gdP (Indicator)
. Trteaaferm et mey o 3 17 H geadl g
- WIEH A [ardt
. 3 3R &R & &9 &1 ufdfehar & 894 91 STTE 81d § 3R
" 99T (Salt) 3R &I (Water)

C. Y IR UH (Short Answer Questions)
1. 3I-&R JATIT BT aRHTeT i
. A9 § IYGNT fobT ST a1t &1 gaeh! & A1 ferRag|
. JHIUS &1 I ﬁl’g’ (Equivalence Point) T Z?

. JHTO H TRged IUDHRON & A1 feiRau|
. T H Sr-&R YHTO T 3T SUANT 37
D. Eﬂﬁﬁﬁq U¥ (Long Answer Questions)
1. -&R YA &1 Rigid $iR uferan Iuemsu)
2. &R VAT ¥ At TR IgTeRur afgd fafa |
3. 3A-&R YU & IuanT forfau|
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