% Important for RRB, AlIIMS, ESIC,
) SEPOY, CISF, GSSSB, DSSSB,

SSC, CGHS etc.

[

Concept + Revision

CLICK ON BANNER TO WATCH VIDEO


https://youtu.be/O08JRIiPt_4?si=K9rSO6kY4XxRJBtG

Acid Base Titration / 31%T-&R 3IJHTIq

s

Volumeinl) /n

Mole Relation Formula:
Moles = (Normality x

N

Acid-base concepts

and a base.

substances.

® An acid-base titration (or

neutralization titration) is
based upon the chemical
reaction between an acid

® Several acid-base theories

have been proposed to

explain or classify acidity
and basicity properties of

Ml Initial

@ «— Final

Concentration

Stand —

Indicator

(

Al A& G-
Moles = (Normality x
Volumeinl)/n

>

(@) d-&R IEROy

® IFA-&R AT (T
IGTEHIBROT 3HTIH) 315
3R &R & 9 g1 aret
TrRfA® hifhar ©)

a

® AT qYT &IRebdT & Uil
P FASMA T qTiipd B &
fery &3 3ner-aiR figia
ydifad fbg 71Q §1

L.




‘sice3 ) Types of Acid-Base Titration / 37%1-&R IHATIA & UHR

R{AL4]

Types Examples

o Strong acid- Hydrochloric acid
1 strong base RrRisadIum
g hydroxide

Ethanoic acid

Hydrochloric acid
3R sodium
hydroxide

‘ Strong acid-
weak base

Weak acid- )
strong base and sodium
hydroxide
Hydrochloric acid

and ammonia

Ethanoic acid
3R sodium
hydroxide

o Weak acid-
weak base

Ethanoic acid
and ammonia

Hydrochloric acid
3R ammonia

Ethanoic acid
3R ammonia

[ '@' Note: Selection of indicator depends on the pH range at the equivalence point of the titration. ‘ Ale: A & Fgedal fafg & pH R & YR W IS P 99 bl Gﬂ?ﬂ@




Slide 4 Equivalent Weight of H,SO, / H,S0, &I Tei® YR
) EXAMPLE H,SO, £ 3o
Calculate the equivalent weight of H,SO, (Sulfuric Acid) ISTEROT: -8R 3rfufpar & H,S0,

(molar mass = 98 g/mol) in an acid-base
reaction. (RRB 2025 S4)

a) 49 g/equiv b) 100 g/equiv
c) 196 g/equiv d) 24.5 g/equiv

SOLUTION

® Equivalent weight (E) of an acid in an
acid-base reaction is:

[ E = Molar mass / Basicity ]

® Basicity = number of replaceable
hydrogen ions (H*) per molecule of the acid.
® For sulfuric acid (H,SO,):
» Molar mass = 98 g/mol

> Basicity = 2 (it can donate 2 H™)

F E=98/2 =49 g/equiv J

o’”‘?‘\»

| —

EQUIVALENT WEIGHT CALCULATION \

Molar mass of H,S0, = 98 g/mol

\ 4

r—

Basicity = 2 (donates 2 H*)

N

. 2

s

E = Molar mass / Basicity

49 g/equiv

(molar mass = 98 g/mol) T Jedip YR
SITd HIfSITl (RRB 2025 S4)

a) 49 g/equiv b) 100 g/equiv
c) 196 g/equiv d) 24.5 g/equnv

v |sTg=
o fdl 377 BT Jedich HR:
{ E = Molar mass / Basicity ]

® Basicity = 31 & Ufd 319] gRT
gfaeemu=g H 3! 6l g

® TERIR® 31+ (H,S0,4) & foaiw:
> Molar mass = 98 g/mol
> Basicity = 2 (I8 2 H* TF o TabdT 8)

[ E=98/2= 49 g/equiv
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Slide 5A Common lon Effect / Sm1=1 3mae wum@

@ Concept .~ COMMON ION EFFECT @ 3@urRvn
Suppression of ionization of a < — — . : M 3 I Uael SAgeiellse - o
weak electrolyte by adding a Weak electrolyte (Acetic acid) HIEa W] géa SodeIcISe Bl

strong electrolyte having a CH.COOH =— H* = m;ﬁm g ST &1

common ion. 3 H = {1 + CH5600

@ Weak Electrolyte ® . CEouilbium | @ S SIS

Acetic acid is partially : ﬁ : ufafes 3ra o1a # &9 rafad I
dissociated in water. 2 @ 7 %

e ‘' £ shift
CH,COOH = H" + CH,CO0~ . . backward CH,COOH = H" + CH,C00~
; | . (less 5

dissociation)

- \ — — . N
€© Strong Electrolyte ® CHCOOH ® H* @ CH,CO0- Udd SAdeIdIse
Sodium acetate is completely Ofzay wfiee T’h fafsa |
dissociated. + ' s

NaCH,CO0 = Na* + CH,COO" SHongiele I A0dIum acetdte) NaCH,CO0 = Na* + CH,CO0"

\ J NaCH,COO — Na* + CH,C00~ \ J

Law of Mass Action / " =12 ,zj“-'ll’zf:\, egaT fopar &1 a9 / | & A ’|" A
It — L= =

Le Chatelier fagia “

Le Chatelier’s Principle



sicess )  Common lon Effect — Mechanism & Application

- B 2
O Effect Weak Electrolyte
Added common ion shifts (Acetic acid)
equilibrium backward and ' CH,COOH = H' + CH,;C00"-
decreases dissociation. S— S~ - —
@ ) Strong Electrolyte
© Example (Sodium acetate)
Addition of NaCH.COO — Na* + CH.COO- NaCH;COO
NaCH,.CO0 3 - e &
reduces ¢ CH;.COOH &1
ionization of - = 3TH1h0T HH
—— ——— < v —— <
A Result | | Equilibrium Shifts Backward | - afor w
’ f ¢ :
suppresses i . &b BRI
CH;COOH Less Dissociation gr-l3c00H
dissociation.
\ issociation / of CH,COOH g aa""m'q:“%aslw'
e 5




Indicators and pH Range (Part1) / !ﬁliﬁqa oH AT (1)

lnd|cator pHrange | Acid | Alkaline
Methyl ;1';”:/' Orange
aj.
Orange | 2o, 2012)
Thymol Blue | 1.2-2.8 | Blue | Yellow
Bromophenol | 3046 | Yellow | Blue
blue
Bromocresol 3.8-5.4 | Yellow | Blue
Green

J

Color Change
dic Trag:gngn Alkaline
e ——— e
|l
Methyl i
Orange
Thymol
Blue | i
Bromophenol -
blue
-
Bromocresol - E
Green

[ Indicators Show ]

\

qaas pH =T | spad 3 mﬂn#m
Methyl 3.1-4.4 :
Orange (Raj. NHM et
2011, 2012)
Thymol Blue | 1.2-2.8 | e e
B’°";‘|’ph°"°' 3.0-46 | dtem | e
ue
Bromocresol
Green | 3-8-54 e e

J/

o
/@\
=
e

Remember: The indicator changes color in its transition range and
shows one color in acidic medium and another in alkaline medium.

g1 TE: YA 3t Wshwo1 WA (transition range) ¥ 1 qaerdr

3R 3wty Areaw H Ueb 1 qAT SR A1ed H gERT 1 ferd 2|

ﬂ




slide8) Indicators and pH Range (Part 2) | Jdo Udq pH AT (3111 2)
i N ACIDIC ALKALINE  ( = =)
Indicator | pHrange | Acid | Alkaline (Low pH) | (High pH) qas | pHHEH | A T | e A
Methyl Red Met:hyl Methyl Red
(920 indicator) | 4.2-6.3 | Red | Yellow | e |—> (920 indicator) | 4.2-6.3 | el et
(DSSSB 2021) -~ (DSSSB 2021)

Phenol Red , Phenol | [ } Phenol Red .

(DSSSB 2021) 6.8-8.4 | Yellow Red q& (DSSSB 2021) 6.8-8.4 gl GG

Phenolphthalein | 8.3-11.0 | Colorless Pink/Red H{—[Phenolphthalein]—} ! H Phenolphthalein | 8.3-11.0 | &9 Tt/ arer

(UPNHM 2022) ' (UPNHM 2022)

~_ Indicators help identify the end point of titration by showing ‘
"= distinct colour changes within their pH range.

YA 30 pH a1 & Hiar fafere &1 aRada fea@mas
CIg¢ e 1 3id fig Uga- # FerIdl &d &



@'@ Indicators Used in Var

Strong acid strong base titrations:
Methyl orange, Methyl red,
Phenolphthalein, Bromothymol
Blue, Phenol Red. (0SSSC 2024)

Weak acid strong base titrations:
Phenolphthalein, Thymolphthalein,
Thymol Blue.

@ Strong acid weak base titrations:

Methyl orange, Methyl red,
Bromophenol, Bromocresol green.
(Raj. NHM 2022)

Weak acid weak base titrations:

ious Titrgtions /

"\ )\

METHYL
ORANGE

PHENOL
PHTHALEIN

g

= |

faftr= srgaTel & WS qEe

.
--

(1) e 3-5aet &I SFAIA:
Methyl orange, Methyl red,
Phenolphthalein, Bromothymol
Blue, Phenol Red. (0SSSC 2024)

(2) et 3mei-yae &R AT
Phenolphthalein, Thymolphthalein,
Thymol Blue.

(3) vawt 3mi-gdel &R IgATO:
Methyl orange, Methyl red,
Bromophenol, Bromocresol green.

(Raj. NHM 2022)

Mixed indicators.

[—:@:— :

hoose an indicator whose color change ran
overlaps the pH at the equivalence point.

Mixed indicators.
ge J




{Part 1 /90 1J

Exam Punch / TSI U9

@ Acid-base catalysis involves

Acid-base catalysis ¥ catalyst

donation/acceptance of protons GIRT proton &I
by the catalyst. donation/acceptance a1 8
(RRB 2025 S2) (RRB 2025 S2)

@ Boric acid is assayed officially Boric acid T official assay
by titrimetry. titrimetry gRT a1 ST B |
(BTSC 2025) PhPh in (BTSC 2025)

@ In the assay of boric acid,
glycerine is added to boric acid

GUINNEOIE ~~—==rererersmsessaneansmenersmsmmses
Boric acid & assay # basicity

§o & T glycerine fAemn
to increase basicity. ST gl
(KPSC 2020) (KPSC 2020)
Assay of boric acid is carried Boric acid T assay
@ out iﬁ the presence of Z\m . Understand * Score z phenolphthalein @&t 3ufefd
phenolphthalein. S~ 4 fear Srar g |
(HPSSB 2020) > (HPSSB 2020)



(part2/3m2 ) —< Exam Punch / T5amug

= C =

@ In universal indicators @ Universal indicator &

a pH of 7 shows .
green colour. pH 7 g0 ¥ fe@mar 2 |
(RRB 2019) (RRB 2019)
@ Sodium n)ethoxide is Sodium methoxide &1
standardized by PhPh in standardization benzoic acid

0.01 N NaOH

benzoic acid.
(Raj. NHM 2011, 2012)

@ - - ——— - - )

@ The color of
Phenolphthalein in

q fhar ST g |
(Raj. NHM 2011, 2012)

0.01 N NaOH solution #

0.01 N NaOH solution : 13 N o 4 : Phenolphthalein G R
ik | Remenber - Ungestand 560 | 7 - TdamE

(Raj. NHM 2012) ~~" (Raj. NHM 2012)

@j; Remember ¢ Understand * Score | ITE A * THSA © TWhHIR B <
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