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Non-aqueous titration
Definition:
Non-aqueous titration is a type of volumetric analysis in which the solvent used is not
water, but a non-aqueous solvent such as alcohol, acetic acid, benzene, or chloroform.
It is used mainly for the titration of weak acids and weak bases which do not dissolve or

ionize properly in water.

Purpose / Importance:
To determine the strength (concentration) of weak acids or bases insoluble in water.
To analyze pharmaceutical substances that are sparingly soluble or unstable
in water.

To ensure accuracy and stability of the titration system.

Principle:
In non-aqueous titration, the acid-base reaction occurs in a solvent other than water.
The solvent affects the strength of acids and bases because it changes their degree of
ionization.
Example:

» Acidic solvents (like glacial acetic acid) increase the strength of weak bases.

« Basic solvents (like liquid ammonia) increase the strength of weak acids.
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Solvents Used:

Non-aqueous solvents are classified as:

Type of Solvent Examples Nature / Function

Aprotic solvents Benzene, Chloroform Chemically inert; do not react with

acids/bases

Protophilic Ammonia, Pyridine Basic in nature; accept protons

solvents

Protogenic solvents | Glacial acetic acid, Formic | Acidic in nature; donate protons

acid

Amphiprotic Ethanol, Methanol Act as both proton donor and acceptor

solvents

Indicators Used:

Indicators used in non-aqueous titration must be soluble and stable in the chosen solvent.

Indicator Color Change Used For

Crystal violet | Violet — Blue — Green — Yellow | Weak base titration

Oracet blue Violet — Blue — Green Weak acid titration

Quinaldine red | Red — Yellow Weak base titration

Common Titrants:
Titrant Used to Titrate Solvent
Perchloric acid (HCIO4) Weak bases (e.g., amines, alkaloids) Glacial acetic

acid

Sodium methoxide Weak acids (e.g., phenols, carboxylic Methanol
(CH30ONa) acids)

Lithium methoxide Acidic substances Methanol
(LiOCH3)

Potassium methoxide Acidic compounds Methanol
(CH30K)

Example of Non-aqueous Titrations:
1. Titration of Weak Base (e.g., Ephedrine Hydrochloride):

o Titrant: 0.1 N Perchloric acid
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o Solvent: Glacial acetic acid
o Indicator: Crystal violet
2. Titration of Weak Acid (e.g., Benzoic Acid):
o Titrant: 0.1 N Sodium methoxide
o Solvent: Methanol

o Indicator: Thymol blue

Advantages:
Suitable for poorly water-soluble drugs.
Gives sharp end points for weak acids and bases.
Can be used for moisture-sensitive compounds.

Provides accurate and reproducible results.

Disadvantages:
« Expensive solvents and reagents.
o Requires special handling (some solvents are toxic or hygroscopic).

o Temperature-sensitive — results may vary with solvent volatility.

Applications in Pharmaceutical Analysis:
Determination of alkaloids (e.g., Atropine, Ephedrine).
Estimation of acidic drugs (e.g., Aspirin, Benzoic acid).
Assay of insoluble salts and esters.

Used in Pharmacopoeial assays (as per IP, BP, USP).
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HVW—EW E'IEQ'-‘IF-[ (Non-Aqueous Titration)

gfHTaT (Definition):

- e d8 Ay § SH o1 (Water) & ®H R P13 R-weiig fIam® (Non-
aqueous solvent) o — TARRd wRifes 3, AYATA, Sofl= a1 FARIBIE YT fHar Srar g1
g fafdr W\_rﬁ? 3l SR &'I'R:T (weak acids and bases) & TRHTT (strength) 3Td CRCK:] m
TRINT Bt STl ©, ST STet B gad a1 $mafd el gid |

G%W / Hedd (Purpose / Importance):
o 3 ARTH] BT AT HAT I ofed W STYEATIRN (insoluble) T TR (unstable) Bl
. DUHAR ¥l AT &RY b Crge ¥ & fe|
. W@%&ﬂ gerdf @1 TP U (accurate assay) ITd B sl

ﬁl&"iﬁ (Principle):

A-Teh Y T13eTH | S-&R SfUPHAT (acid-base reaction) [t T faamae & &1 Sl § oY

EEEREGI

fIame 3 a1 &R @) fda B THIfAd T § Fiifh g I STA-IHIUT B &HaT (degree of

ionization) P! §¢d ol %I

JaleXUr:

. IWIY fAdI® (acidic solvent) é@r@ﬁwq@rﬁ 3T — HHVIR &‘Iﬂﬁﬁm
gl

. &nﬂuﬁ?mw (basic solvent) é@raa AT — HHAR maﬁsﬁrm%

faarae & PR (Types of Solvents):
faama® &1 UHR REARRU| Ui / B
| T (Aprotic)  duld, FARIGIH  EEM® &0 Y F%pY, SA-GRYE |
Sif¥fehar et Brd
icIithierh 3T, UrgsF &R UPId &, YIeH Dl WIHR B §
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(Protophilic)

BEEIEES , 3R Tepidl b, WIS & PR &
(Protogenic)

T e , Q1 1Y R Febd § — WIe ol 3R
(Amphiprotic) WIHRAT

AP (Indicators):
Jd& (Indicator) 7 uRad (Color change) TN (Used for)

fohecd arade (Crystal violet)  STHT — AT - 80 — Ul HHVIR &R &1 SR
3RTHE & (Oracet blue) ST — e — 83 PHHVIR 3T DI CISCIA
f@TeS M ¥S (Quinaldine red) @ — Wial PHHVIR &R BT CISCIH

gH E@E’ (Common Titrants):

aTRge frad forg T
RAAND 3T (HCIO,) HHR &RI (amines, alkaloids) %1%111
ISTH AYIFTSS (CH,ONa) | HHIR 3l (phenols, acids) & foru
T H HYTEITSS (LIOCH,) | SfRid uarif & ferg
TICTREH HYTRIES (CH;0K) | 3wt Tiffepi o ferg

3cleXUl (Examples):

1. PUAR &R BT E'@QF-[ CLl Ephedrine Hydrochloride):
o eIgee: 0.1 N IRadllND 3T
o faara®: iR uhifes s
o d&: ERSNEIRN

2. PHHR 3 BT E'I?@'QF-[ (S Benzoic acid):
o €lgee: 0.1 N NfsTH HYFSs
o fawmass: AYAla
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o gAP: YA &

oTH (Advantages):
ofd H Srga-RiTe i & fore Suanfh
FUAR S T &RY & fore W TS Wige U g 71
TH-Fd TR Tardf o1 fa=eryur Jva|
Tl 3R gixdicd gfeumH (accurate & reproducible results) ﬁlﬂﬁ%l

HIREI (Disadvantages):
. fyame mE ok Haft-wft fada g §
. ORI Fraur ®1 saaddl (@9 faaae SR a1 SaaHRid gid g) |
. AUHH % URade § uRomy vifad 8 Jed g

mﬁ‘gﬁﬁw (Applications in Pharmacy):
. 3ePA3SY (Alkaloids) SR — TSI, Thig &1 fAafRu
. Iy SR o — TR, delisd s 1 RyRwn
. TEH 3R Tieed S AR T AR
o Pharmacopoeial assays o T (IP, BP, USP S{JHR) |
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A. Multiple Choice Questions

1. 9M-TeY T3 H SH-91 fadrae TanT faar Sirar g2
a) ol

b) TR TRifed s

C) TR Ui

d) NaCl 9idl

IR: b) TR TRy s

2. WIAIND 3 (HCIO.) fHaHT T F & e Ui §iem /2
a) HHVR 3T

b) HHUR &R

c) Uddf 3T

d) <dul

3R b) HHVIR &R

3. QifSTH AYTRIZS (CH:ONa) fhue®T TT5eTH HRA & e Uged giar 82
a) &k

b) &

¢) ddul

d) 1

31X b) 3+

4. fored arce YES &1 I uRadH s gidr 82
a)?l'l?f—»zﬂ?ﬂ

b) ST — =aT — B — W

cFﬂF’IT—»ET[

d) <TeT — diedl

IR b) ST — e — §I - e

5. AM-UeHY IeeH o Ja 3ifee wyad faams & g2

a) AYATA
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b) S

o) TWRMd Trafed 3

d) UrERiS A

FW: ¢) WREd TRifesd o

B. RT @17 4¥ (Fill in the Blanks)

1. T9-THPI R ATA S /AR fadraes &1 g fear S ]
IR: RS (Non-aqueous)

. IR 3 BT TR & TZeRA & fore forar S B
S HHGIR &R

. OfSTH DYTRITSS &1 9ai & <13eeH ¥ fpar o ]
JTR: FUVIR Al

. fobecd argdie g@® eTZexM H TN fordt ST ]
FR: HHGIR &R

. TR wifew s T faama® g
IR AT (Acidic)

C. &Y FTIG T (Short Answer Questions)

1. 9H-UHY 3T T §?
2. A-USHY IS &1 ATl 1 gl /7

3. AF-UHY TIS¢RH H U &l fqemdel & = feRkau|
4. RIS 3T BT SUIANT fhd UHR & IS H Bl &7
5. A-UHY <2 & &l a1Y fafau|

D. 3 gl gy (Long Answer Questions)
1. AH-THY 2R B URHT, RiGid, THR & o, qa®, erRee iR Iudn fafau|
2. A-USHY TIECTM SR SIeid TIgexH | T 3R g2
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