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Redox Titration

Method St solution | n indicator uses

Manganometry | KMnOy In - H,(, ...

acidic
=3

Dichromatometry | K,Cr;04 0 Diphenylamine | Fe....

Brom(at)jometry | KBroO; 0 Methyl orange | Isoniazid,Methyl-4-
hydroxybenzoat,Propyl-4-
hydroxybenzoate, Thymol...

Todometry L(KIO;+KI) TIodine/starch | Ascorbic acid, Novalgen,

Oxidation Cephaloridin....

And KI(N2,S,05) | 1

lodimetry Reduction

Cerimetry C e (50y4), 1 Ferroin Paracetamol , Ferrous

Sulphate

>
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Common titrants

Oxidizing titrants
Mno‘- = 1.5V Strong Oxidizing agent

Solutions must be standardized -
typically use Na,C,0, (a primary standard
material.)

Reagent slowly degrades and MnO, must be

removed (Self Indicator , MnO, (violet) Mn*2 ( colorless)

No indicator is needed - excess reagent
produces a pink solution.

MnO, +8H*+5e —=——= Mn*?+4H,0

Nev~f 1 Al Al A~



Potassium Permanganait@®

* |In Acidic media @@
MnO, + 8H" +5¢- —— Mn*2 + 4H2®o

n=5
* |In Neutral media @

MnO, + 4H* + 3¢ @@+ AOH- E =168V
n=3 @
. In alkali med@@

MnO," + MnO,2 E.=0.54V
¢ Dlgs
? Prof .J .Al-Zehouri



~ Standardization with sodium %ﬁ@@

MnO,+8H*+5e- - Mn*? +§4 2

&
Cr,0,% 2C 2e- .5
o)
O

n*2+10C0O,+8H,0

NS




Potassium Permanganate Titratic@ﬁg‘\"’”

« The dominated media Is aci @

 We use sulfuric or phosph@& ¢id

* We can not use Hydrog aC|d. Cl—s Cl~/

« \We can not use nj |d else, Containsmall
amount of HNO,

« We don’t nee @\; nal indicator

 Pot .Perma nate solution I1s not stable
and s d> lways standardize. p

+ 5H,0,+6H* —2Mn*2+20, + H,0

@ §
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Common titrants

Potassium dichromate K,Cr,0O,
Oxidizing titrants

2-
C‘207 + 14H* + 6e- 2 Cr*3 + 7H,0 E° =1.33V

Primary standard material o
Less Oxidizing agent than KMnO,

Need an indicator such as diphenylamine
sulfonic acid.

Very stable solutions. If air is kept out, it can
last for years.

E=1.44YV






lodimetry & lodometr

- lodine I2 @@
- lodide ®

- Hypoiodate @@@

- lodate

- Perm% & 10,
@@%Q
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1S3 L 2 0ll Jodimetry

das sa Bala R lad Al Balal)

 Titrations with |, are called |od|met@ ods.
a

* In lodimetry, the titrant is |, ang\t lyte Is a
reducing agent. The end omt tected by the
appearance of the blue stgpn¥odine color

Prof .J .Al-Zehouri
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There are three reasons for keepin

lodimetry

@m

from becoming strongly acid

The starch used for the end detection
tends to hydrolyze or de 0se In strong
acid and so the end

’o-m ay be affected.

everal reducing agents

IS Increased | al solution.

The third re or avoiding acid solution is

that _duced In the reaction tends to be

oxjgized\py dissolved Oxygen in acid solution:
%@2 + 4H* - 21, + 2H,0

E Prof .J .Al-Zehouri
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Assay of Acetylcysteine ¢(piiw JhuY) 8 glaa d@@%

ol ©

2
CS5HINO3S 163.2 @%16—91-1

Action and .u &
Antidote for cetamol poisoning;
muco@@g

ration

Cetylcysteine Injection



lodimetry (direct titration )

ACETYLCYSTEINE @i%iﬂ,};f '
H NHAc @
K 1632  C5HINOS3S
HS
COOH

Action and use Antidote for paracetamol ﬁg; mucolytic.
Assay : Dissolve 0.3 g in 60 myacetif acid 60% . And titrate
with 0.05 M lodine solutio % ellow color.

1 ml of 0.05 M iodine lon is equivalent to 16.32 mg of
CH,NO,S. A

A G e
S0yt e 1+ B0~ S-S0
|
i : H

v
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!
lodometry (S,0;7)

* In lodometry ,the analytg/is-an
oxidizing agent that reacts with I
to form [,.The | '@@trated with

thiosulfate, disappearance
of starch- e color for the end
|ooi§§<iO

S,057 . 21"+ 5,04

;
@ §
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2 Common titrants

Reducing titrants
* 5,0,% is not a primary standard material
* It must be standardized using KIO,.

10, +SF+6H = 31, +2H,0

* Kl is added to form |y, which is water soluble.

* Although $,0,% solutions are resistant to air
oxidation, the tend to decompose:

5,02+ H' == HSO;+§,

Prof .J .Al-Zehouri
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Common titrants

Reduding titrants
lodide - indirect method

2l = 1, + 2e
always

Can't be'used directly due to it's intense color and
reaction with air. - +light —— 1,

Its more common to add excess iodide and use starch
as an indicator.

Any iodine that is produced can be determined by
titration with Na,5,0,.

Prof .J .Al-Zehouri
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b Common titrants

lodide - indirect method
What happens is that

2+ Ox —» |, + Red
’ v

It looks like it would just be easier to reduce our
analyte with 5,0,% directly.

Na,S,0, =1, = OX (D)

Prof .J .Al-Zehouri






lodometry ( back titration )

Phenazone = Antipyrine = Analgesic
: O
M mefph 188.2 C11H12 %%W
B\Q—Q
0 %

bicarbonate R, shake until the subs ssolves, and add 25.0 ml of
0.05 M iodine .Allow to stand prg om light for 30 min. Titrate with

0.1 M sodium thiosulphate , | of starch solution R, added
indicator .Carry out a blank titration.

towards the end of the titratl
1 ml of 0.05 M Iodineii&@.nvalent to 9.41 mg of C;H,,N,0.

Assay : Dissolve 0.150 g in 50 ml of WB@R. Xad 2 g of sodium

Ph Fh
|
I o, .M. .CH
DU#CHE + ol — ﬂ >+ HI
CHs | CHz

< L+ 25,077 S40s + 210

Prof .J .Al-Zehouri
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_ Hypoiodate Ol R A2
*«uuetermlnatlon of Glucose in Liquid forms: @

Assay : Pipette 10 ml of glucose solution in to

flask. Dilute to 50 ml with water and add

lodine. Add 5 ml NaOH 0.1 N, Then St[%@
'

stand for 10 minutes. Acidify W|th 5
with 0.1 M Na,S,0; using starc
experimental is carried out.

, + 2 NaOH Q OI + Nal+H,0

|+ 2 N > 2 Nal + Na28406
@‘ = NaOl =1,
Prof .J .Al-Zehouri
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Potassium lodate (KIO 0)

* |In acetic media the lodate io%@@@xidizer

the lodide to lodine. @

NS

@@Q (o525l + 252 ) 35l ddsa B plaal addius
)
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Another example

Many REDOX reagents have been reported. Some get
very spedfic. One good example is the Karl Fisher

method for water.
2H,0 +S0,+l, — H,S0,+2HI
Karl Fisher reagent
A mixture of iodine, sulfur dioxide,

ny.diﬂﬁ and methanol. Pyridine is necessary to shift the
reaction to the right

CHNL, + CHNSO, + CHNHI + H,0

2 CHN'HI + CHS'SO,

Prof .J .Al-Zehouri
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Water Karl-Fisher titrati%sr@

2H,0 +SOZ.(C5H5N)2+I2+2C5%§§@ :

Prof .J .Al-Zehouri



Ammonium Cerium (IV) Sulph

Titration m@
A /\
Ammonium Cerium({y) Sulphate Cenc ammanium sulphate; 2{NHg)yal,, Gefal gy 20,0 = baZb

. E, 170v®‘lo4)

. E,=1 6§ n HNO,)
. v (In H,SO,)

28v (In HCI)

@@%



LAmmonium Cerium (IV) Sulpha@gﬁl.f

sy,

Titration

Cerium (1V) can be used for @ ration
In which permanganate |s F and it
POSSesses a number o ntages .

It IS very strong o 0 agent (acidic M)

The titratio out in the presence of
HCI and % the presence of iron.

‘ n can be heated .
‘@u cerium salt Is a primary standard.

Prof .J .Al-Zehouri
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®¥pharmaceutical Application oo _o &8
« Ascorbic Acid Tablets (500 mg

o

Assay : Weigh and powder 20 tablets W\é a
guantity of the powder containin f Ascorbic
acid as completely as pOSSIb|e | re of 30 ml
of water and 20 ml of 1 M su acid and titrate
with 0.1 M ammonium cerl I ) Sulphate VS

using ferroin solution asH tor

1- Calculate the Weigh @e sample. (incase
20tab=15 Q)

2- Calculate the uwalence using the Equation.

3- Assum |red to the end of the titration 17 ml
what % of Ascorbic acid, and What Is the
Pra ablet contain .(F=1)

Prof .J .Al-Zehouri




« Brome solution is unstable th

produce during the titration ? BrO
« BrO; + 5Br + 6H" + 3H,0 E=t44V
 Back and replace |trat|on
* The excess e react with Kl to give |,

* BrO; *— 3l, + 3H,0 + Br.
. The% d lodine will titrate with Na,S,0O,

! Prof .J .Al-Zehouri




Isoniazid Tablets 100 mg

O

CI)LH/”“Q C6H7N30 137.1
N

Assay : Weigh and powder 20 tablets. Dissolvég
powder containing 0.4 g of Isoniazid as \ '
In water , dilute with water to 250 ml| u solumetric flask.
Transfer 25 ml of the resulting solufiqn to stoppert conical flask,
add 25 ml of 0.05 M Brome s I@ Mixture of KBrO3 and KBr
) and 5 ml of concentrate hloric acid. Mix and let stand
for 15 min. add 1 gra ssium lodide and titrate with 0.1
Na,S,0; using 1 @

rch solution. Each ml of 0.05M Brome
solution is eg 0.003429 g of C;H,N;O.
1. What is ‘@ht of sample taken?( average weight =300mg)

2. W \ﬁﬂ atlon equation.
3. kgsume the consume volume of 0.1 Na,S,0, =13.5 and F=1 What is the
% of Isoniazid in tablet and what is the Tablet contain ? Prof .J .Al-Zehouri
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400 x 300 /100 =120

niazid

0 mg

Back and
replacem
ent
titration
In the
same
time
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( KBr + KBrOs) + HCI » 3Br , + 3H,0 + KCI

O
\C/NH\NH2
Q + BI’2
N
H+
3 Br, + 6 KI g\)g 31 , + 6KBr
2NarS, +@ » 2Nal + Na 75,0¢
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C% = 0\ 0 =97.6%

@@E%

(25-13.5) x1 x 0.003429 x100 (@ W

0.4
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