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Acid-Base Ti@%ﬁi

Neutrali@' Reaction
C

Pro:&@@

@@@@@

hange Reaction
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Reca// that t/tratlond&t quant/ta
measurement of an ¥#na ,l teins

reacting it completely /7 a ard/zed
reagent. Acid ana act U t// one of the
reactants Is consumed cempletely. A solution
of base of known conce ra tion can therfore
be used to titrate an chcv solutlon of unknown

concem‘r on. L /k4(9 W/se 11 acid solution of
known gr-eakl be used to titrate a

entration.

nknown
L
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Neutralization reaction @®$

Acid + Base ——> Salt + Water + Ti
W
H

HCl + NaOH ——>NaCl + %A

The Neutralization reac%(\)&@gscribed by the

equation
H,O* +OH'§>@ —= 2H,0

9
AH ?ijmol'1 ( =constant for all N.reactions)
@ O
@ Prof. J. Al-Zehouri




Acid-Base Titration Curv%QQQ

Acid-base titrations curves co 3@%& a plot
of reagent volume on the ntal axis

and the pH value on thy Ical axis.
N

120 —_

14.0

@ 0o 100 E‘IIIIIII 30 400 R0
mil Lilrarl
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* Understand the detectlon points.
 Understand the sou |trat|on errors.

* Choosing the feasl ndlcator
. Understand th anlsm of titration.

Prof. J. Al-Zehouri
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<v.Jow can we Constructed(Drawir@&w

titration curve ? (©)
e

 Start point pH value @@

« Equivalence point pH .
* Preequivalence pof |_| values

ol
@@ Prof. J. Al-Zehourl



« Strong acid vs. strong bas
 Weak acid vs. strong ba ?

» Strong acid vs. Wea%@
 Weak acid vsw

Prof. J. Al-Zehouri



&' |- Strong acid titrated with stro
base

« Example : Titrate of 20 m| 4/ @ with
0.1 N of NaOH
R

%1 5 0.1 NNaOH

D
@%@ 5 - 0.1 NHCI (20 ml)
Prof. J. Al-Zehouri



1- Determine the Start pH v

« Start pH = the pH of HCI solu efore
the begin of titration. @

s pH=-logC =-1lo
« Sothexandyv

r the Start Point=

9
4o

? Prof. J. Al-Zehouri




— 2- Determine The EqU'Valent P )

e« HCl + NaOH | C@
o After the Consume of 20 aOH
« NaCl = Neutral

* pH=7

* So the X a§@®@8 for Equivalent

Point= -H

Prof. J. Al-Zehouri




Determine the Preequivalence @

Points @®

* Prior to equivalence point ( HCI+NaCl)

« We will determine only the points due t ct pH
value. 2
. At pH=2 @

* pH=2 =-log [HCI] = -log 0.0lN@I 102

: sed 9 time( 0.1-0.01 =
0.09) 0.1 decreasesto 0,01

. 100 deces = 100 x 0.01/0.1=90
« 90 % consumeE;@ nl) , remained 10%(2mil)

« The x an S for the 1. preequivalence point =
@@%2 R

Prof. J. Al-Zehouri




At pH =3
=3 @
g:- log [HCI] = - log 0.001 = - log @

The HCI concentration decrease 9@% s (0.01-0.001=
0.009)

(2/10% 9 = 18m|) 9.8 ml (99%)

Remain 2x0.1 =
The xand y va 2 Preequivalence point:

pH=3,V=19.8 ml

@@%O Prof. J. Al-Zehouri




 0.2ml @@<
e pH=4 =-log[HCI] =- 10g0.000 = o,
« HCI concentration decrease 9 tim .001-.0001 =

0.009 )

e 0.2/10x9 = 018+19 mI(999%)
e HClremain =0.2

e The xandy va@ 4 Preequwalence point =

pH=4,V =19,98 ml

o




from4to 1l

+ 0.02ml HCl +0.02 NaOH = pH = @@@m
4 ml

Practical the volume of 1 drop

0.02 ml will change the p 4107

0.04 ml will change @ from 4 to 10
The last drop (@*

ge the pH 6 degree

Inuo with addition of NaOH we
analogous curve [NaOH] = [OH]

Prof. J. Al-Zehouri
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Titration table of strong acid with strong base

Curve pH [H] [HCI] Residue | Neutralization | Volume
Points N of HCI1 %o of added
ml NaOH
ml
Imitial point | 1 10-1 0.1 20 0 0
Intermediate | 2 102 0.01 20-18 90 18
points =1
3 10-3 0.001 0-198 |99 198
— %
4 10+ 0.0001 | 20- 99.9 19.98
19.98
= 0.02
Equivalent |7 107 0 0 100 20
point
End Point 10 10-10 - - - Excess
0.02 ml

N7AS
\j Prof. J. Al-Zehouri
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Titration jump

140 \
12.0 \ r—"—’
00 \ 1 > End point

20 \
pH : \ 1 » Equivalent point

B0

4.0

20

0.0 - : ' : . : .

0.0 20
mL ttrant

Mation curves for strong acid (20 ml HCI

@@ 0.1N with strong base ( NaOH 0.1 N)

Prof. J. Al-Zehouri



Titration curves

Strong acid with strong base

basic sample

acidic sample

ml titrant

Y0
Prof. J. Al-Zehouri



&’ |- Weak acid titrated with stro

base X@
 Example : titrate 20 ml O. !@ Ic acid

with 0.1 NaOH ( CH = 4.74)

1% —.0.1 N NaOH

-+ 0.1 NCH;COOH (20 mi)

-— O W W=

------

Prof. J. Al-Zehouri
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- Determine the Initial pH v

* pH of start point = pH of weak @@Iution.
 pH= "% pKa- 2 1logC = 1/2(4.74@ 101= 2.87=3

* So the x and y values for t point :

0

i

il

Prof. J. Al-Zehouri
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2-Determine the pH of the @Jf
Equivalence pomt

CH,COOH + NaOH QCHSC% 20

pH = pH of weak base SO|U'[I?

Prof. J. Al-Zehouri



3- Determine the Intermediate Pomts®$

« Weak acid with his salt ( Buffer s @1
« pH =pK_ +log C./C, @

« pH after addition of 5 ml @ HO.1N.
« Stock solution x O. X Ca

« Ca=0.1x15/25 =
« Cs=0. 1x5

02N

) i@@ g 0.02/0.06 = 4.26
I s

Prof. J. Al-Zehouri



Titration table of weak acid with strong base

Carve pH Ce (IN) | Call¥) | Toral Volame | Neamalr- | Velome
Poawiz salafton | Of aad | zafion af added
valnme Hesidue | *% MNalOH
ml ml il
Instial poant | 287=3 |0 .1 20 2 i (1
[Staa® poantp
Intermediate | 426 00l 006 5 15 25 5
points
4. 74 a3 o3 '] 10 0 1
£ 19 004 nold is 5 TE | 15
.34 nodd | oll Al 4 S0 16
£20 0046 | D008 iv i HE [ 17
£.71 04T | 6005 L. y 90 | 18
G 0% 0049 | oo} EL 1 g | 13
7 ohel 005 Doonl | 399G
0.02 yyg [19.98
E quavalent 887 =% | 005 1 El)) i 100 20
o
End Point 10 - - 40,0, 2 1 Excess
002 ml

r
Ly \,

Prof. J. Al-Zehouri




I Titration
jump 8-10

20 .
Volume of NaQOH added (ml)




Compare between strong acid and weak

7N

14.0

12.0

10.0

8.0

6.0

weak acid

1 strong acid 4-‘//
2.0

0.0 = I = I = |
0.0

mL titrant Prof. J. Al-Zehouri



- f_
10
i equivalence point
&
:':::. 7 equivalence point
G

weak acid

4 -
strong acid
2
i . . . .
0.00 ~3 .00
mL titrant

Prof. J. Al-Zehouri



1™ Weak base

Prof. J. Al-Zehouri
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A = Start point

: Titration jump 4-6
€ = Equivalent P

7 . Bufferregion

) = 1] 100 % Neulralisation

Prof. J. Al-Zehouri
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pH 14 _—

eCjuivalence
paint

|
20
volume of acd added

Motice that there 1sn't any steep bit on this graph. Instead, there |15
just what 15 known as a "point of inflexion”. That laclk of a steep bit
means that it 1s difficult to do a titration of a wealk acid against a

weak base. Prof. J. Al-Zehouri



Strong acid »

510 10.D
Volume of base added (mL)
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Detection of the end point

* Electrochemical method %%@tlometer)

» Visual method ( Co %3’” icators)

@f@

Prof. J. Al-Zehouri
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Colors Indicators @®

~ A~ Q
Acid-base indicators are highly colored weak acids or
bases.
Hindic Indic +H"

wltl =— color 2

\)\/

! Prof. J. Al-Zehouri



Indicators

The pH for conversion of approximately 1/10 of our
indicator if starting from acidic conditions is:

= > L - -

From the basic direction, it is

pH = pK, + log 11—0 =pKy ¢ 1
AR\

A pH %B@a +1) — (pKa-1) = 2

@@@@@O

Prof. J. Al-Zehouri



Acid media

<

Hin Color

HC] y H +CI
4

Hin —» H +1In

+
u'

v
H,0

>
i NaOH _—,OH + Na’

color

Prof. J. Al-Zehouri
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Phenolphthalein H H
Thymolphthalein —CH, —CH(CH,),

\/
A\
Q Prof. J. Al-Zehouri
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T W

4

2 Sulfophthaleine Group

W
)

()

Sulfophthaleine R R? R?
Bromeresolgteen —CH, Br Br
Bromcresolpurpur H —CH, Br
Bromphenolbl H Br Br
Bromthymolbly. —CH, Br —CH(CH,),
Cresolrey : —EH, II:II
Phenolre

Thyrmﬂlbﬁlluq —CH, H —CH(CH,),

Ol

Prof. J. Al-Zehouri
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=>3- Azo-colors G roup

' Rl
n’-—@- N=N={ )-r
R' 1 R’ R!
Melanilyelowy M —SONa M —NH—C,H,
Melhylorange —SO,Na  H H —N(CH,},
Methylre H H —COOH  —N(CH,),

QY- '
Prof. J. Al-Zehouri



* |In Acidic media Colorless @@
H+

» Phenolphtalein H,IND % + Ind-?
Colorless@1 red

i A
OH 0 0 |

<8
) Phenalphthalein

iﬁ\\% )
Prof. J. Al-Zehouri



* Methyl red ( red in acidic m (ﬁ? ellow In
basic media ) .H|nd + Ind-

red yellow

r Em_

|
—<:1}-umuﬂ3
| coo~
| OH"~
_:. H=H—@—HIEH3]3
H
il

@—HH—-H# d=NICH);
L . Htll‘lj‘“ll:l
@@V
@ Prof. J. Al-Zehouri
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Indicators

During an acid-base titration, the indicator acts as an
additional weak ocid or base.

It must be weaker than the species being
determined - titrated after analyte.

It must be present at relatively low concentrations
so as not to interfere with the normal titration curve
and equivalence point.

It must give a sharp and distinct color change.

Prof. J. Al-Zehouri




Indicators

= eq. pt.

7

% titration

07

i ; Prof. J. Al-Zehouri



Indicator Color pH Range
acidic endpoint basic
promocresol green | yellow — green blue | 4.0-56
methyl red e vellow — yellow | 44-6.2
promothymol blue | yellow green blue | 6276
phenolpthaleln colorless Nightpink red | 8.0-10
Thymol bl(u; o red yellow 1.2-2.8
Phenol red yellow reddish violet 6.8- 8.4

%v

Prof. J. Al-Zehouri



Choosing an Indicators, The

feasibility of Titration o~(0)
%

(Ml

= Fhenal-
phthalesn — 8-10

TP R
Thornolbiasd! — 12 - 2.8

@@6 s 1,-1 W oo

Prof. J. Al-Zehouri



Pharmaceutioe
Appl@@@ions
'3@ material
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You ought to assay the following Pharmac
substances .Explain the analytical met

you will chose ,Why? @@

 NaCl

* NH,CI @
 Benzoic acig 3@
N0
-Sallcyll%
. Q@\@ous Citric Acid
Prof. J. Al-Zehouri

. Na, CO, @@@



| o
Sodium Chl@;{@ e

g@'&@@@



NaCl

Na*
NaCl <
Cl
(pH =7, Can not be ass aC|d base titration )
- We can used Mot‘@
*AgNQO,; + N@ - AgC l+NaNO3

QD
@ Prof. J. Al-Zehouri
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&k\\\\a’% 58.44 7547_14_580 d I u m Ch I O rl d e

RS
Action and use

Used in treatment of electrolyte deficiency.

Preparations @@ g

Oral Rehydration Salts

Potassium Chloride and Sodium Chloride Intravenous Infusion @
nédasion

Potassium Chloride, Sodium Chloride and Glucose Intrav I

Sodium Chloride Eye Drops @
Sodium Chloride Eye Lotion g@

Sodium Chloride Intravenous Infusi
Sodium Chloride and Glucose In us Infusion

Prof. J. Al-Zehouri



Sodium Chloride

ASSAY

ml with the sam

potentio

(2.2.20).

5//|/er/7/z‘raz‘£§ ining the end-point
lly

éz@%s

1 M silver nitrate 1s equivalent to
of NaCl.

Prof. J. Al-Zehouri



Anhydrous So
Carbon

Do co,

%@%
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NaZCO
CO +HO)—’—‘OH + HCOg

. Weak baiée@@@

« Cank with HCI
Tlta range ( Jump) 4-6
ethyl red

Prof. J. Al-Zehouri



Anhydrous Sodium Carbonate

(Ph Eur monograph 0773)

Na,CO, 106.0 497-19-8 @@

DEFINITION %@

Anhydrous sodium carbonate contains not I h 99.5 per cent and not more
than the equivalent of 100.5 per cent of calculated with reference to the

dried substance.
ASSAY @: ;E

Dissolve 1.000 g |n 2 z‘erR Add 0.2 ml of methyl orange solution R as
Indicator. Tltrat ydrochloric acid until the colour changes from yellow
to red.

1 mI roch/or/c acidis equivalent to 52.99 mg of Na,COs.

Prof. J. Al-Zehouri






LS

NH,CI
Cl-
1) NHC <
NH,* +H,0 . N
N\
4 NH,CL + 6 HCHO ———»(CH2)¢N, + 4 HC1 + 6 H,0
) HC1+ NaOH +  NaCl+H,0

NH,4Cl = HCI = NaOH

AU AR AN

3) Volhards method
AN
NH4Cl+ AgNO; 5 AgCl + NH(NO;
(excess)
AgNO; + NHySCN —» AgSCN + NHyNO;

( (excess) |
\, -
! Prof. J. Al-Zehouri
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Ammonium Chloride <>
General Notices @® |

(Ph Eur monograph 0007) NHACI 53.49 12125-02- ;@
)

TR
P i

Action and use

Used for the acidification of urine and to correct :-‘o olic alkalosis.

Preparation @
Ammonium Chloride Mixture @@
@®

Dissolve 1.000.4g71 f water R and add a mixture of 5 ml of formaldehyde
solution R, pte eutralised to phenolphthalein solution R, and 20 ml of
water R. Aftep 1 to 2 min, titrate slowly with Z M sodium hydroxide, using a
further Q @I‘ the same indicator.

3@1 M sodium hydroxide is equivalent to 53.49 mg of NHA4CI.
Prof. J. Al-Zehouri
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itriec A ?“
Anhydrous Cltl’lm%\

HO COOH
HOOC COOH

O@)\/
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Anhydrous Citric Acid @i&
HO COCH Acidifying agent  For effervesc
HGDE\X/EGDH Antioxidant i\uvf\an
C H O 192 1 pufiering agent 0'\o " renal calculi
6' '8~7 . chelating agent
ASSAY Flavor enhan@ ®

Anticoag Alan
citrat

Dissolve 0.550 ml of water R. Titrate
@ 4

with IM sodiu droxide, using 0.5 ml of
phenolp %’ n solution R as indicator.

1 W sodium hydroxide is equivalent to

@ my of C6HBOY. Prof. J. Al-Zehouri



* Explain how we have got t
* If we consumed to t@d point 8.4 ml of

sodium hydroWhat s the % purity of
citric aci@ @@:1.01)
@ QO

@@%O Prof. J. Al-Zehouri



CH2COOH CH2COONa § &
HO-C-COOH + 3 NaOH » HO- C- COONa + 3%@

CH2COOH CH 8
192.1g ' P 1M NNaOH
0.06403 @@ 1'ml

*Best indicator is itration jJump 8-10)

Prof. J. Al-Zehouri
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" J/_¢

10

equivalence point

pH

J eduivalence point

B
|1 weak acid e

A /'—-?'
b strong acid
2

[:I T T T
0.00 3 9.00

mL titrant

\)\/
« Best indicator | @ itration jump 8-10)
. X 64.03 x 100

8
Q
+ C @v =98.7 %

550

@ ¢
Q Prof. J. Al-Zehouri
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‘ &t\ \\\M#//

s =

Benzoic Acid |
CO.H (03
C7H602
Actign an g
\%

Anti obial preservative.
ASSAY @
Dissolve 0.200 g in 20 m& o/ R and titrate with 0.1 M sodium hydroxide, using

0.1 ml of phenol rea’iilut' as indicator, until the colour changes from yellow to

&

violet-red.
1 mlof 0.1 @156 m hydroxide is equivalent to 12.21 mg of C7TH602.

@gﬁ Prof. J .Al-Zehouri



: . COOH

122.1
12.21 mg

10000 ml 0.1 M
1ml 0.1 M

o

¢

)
i



=

=N

: :EE}EH
OH
CeHgQs 138071

Action and use

kaeratolytic.

Preparations

salicylhc Acid Collodion

salicylic Acid Qintment

Coal Tar and Salicylic Acid Qintment
Zinc and malicylic Acid Faste



Mi W
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Pharmaceutigj@@

Applic%@s

I- D@%ﬁ%e forms

@ $)
@ Prof. J. Al-Zehouri



Dosage forms @@%
- Lithium Carbonate tab. @W@
- Sodium Bicarbonate Inig\\&]@

Infusion

- Salicylic Acid Oiggtg@@%

- Aspirin tabi\(o)

- Diph
Soudh

dramine Hydrochloride Oral



@®®
L|th|um Carbcmﬁ
Tablet@

A 20\9\04uu\9)«4n‘\mhﬂuiﬁ\ M‘,:.\.\JJ\J.\AJ\ La) 33 g
o gllaal) dlladl) Balad) o3 uﬂ&‘.ﬁ 3302l (sa



S
@0 he taken daily

@3 below@

ABC Tablet 5m

Manufacturer: AAA Co. Ltd .«

HK- 12345+

=

i

Dosage instruction
Storage condition
Name of product

Expiry date

Batch number

Name and quantity
of active ingredient

HK registration number

Name of manufacturer

Address of manufacturer



LI,CO, 73.9 (use: Antlmam
Assay

Weigh and powder 20 tablets. a gquantity of
the powder containing 1 ithium Carbonate

to 100 ml of water, ad@ ml of 1M Aydrochloric
acl/d VS and bol Inute to remove the

carbon dioxide. | and titrate the excess of
acid with oedium hydroxide VS using methy/
orangﬁﬁmn as indicator. Each ml of 1M
oric acid VS'is equivalent to 36.95 mg of
Prof. J. Al-Zehouri



* If the average tablet weigh
IS the weight sample ta@

* If we consumed 22. the end point,
What iIs the % of carbonate In the
tablet?

( F= 1)

I\/Ie nge IS not avallable can we used
dlcator ?

Prof. J. Al-Zehouri



Lithium Carbonate Tablets

= Answers

+ Back @W@Qg}

« 2000 mg
(50 -22.5) x1 x 36.

1@

» LI,CO,; + 2HCl ¢ WV - 2LICI + CO, + H,0
10 50 excess)

« HCI + *NaCl + H,0

ret

E Prof. J. Al-Zehouri

c C% = —101.6




pH

14

12

10

T

edUivalence point

edUlvalence point

weak acid

strong acid

DV

1 .00
mL titrant

Use another indicator like Ph.Ph , Methyl red , Bromcresol



Aspirin Tablets

@ COH  Acafpisalicyic Ao,
@

PN

07 “CH,

CogHgz O 1302

Action and use

Arnalgesic; antipyretic.

Freparations )
S=pirin Tablets

Dispersible Aspirin Tablets

Effervescent Saoluble Aspirin Tablets ———»
Sastro-resistant Aspirin Tablets

Acpirin and Caffeine Tablets

Co-codaprin Tablets

Dispersible Co-codaprin Tablets

A

Prof. J. Al-Zehouri



content of aspirin, CO9H804

L O O O (0 O O h :/H/“// Z
95.0 to 105.0% of the stated amount. i skl > O O

n SS Q Y LR N T N R R IR )

N
Weigh and powder 20 tablets.@%@%w of

the powder containing 0.5 g of In add 30 m|
of 0.5M sodium hydroxide {‘;) Il gently for 10
minutes and titrate the sx¢&ss of alkali with 0.5M
hydrochloric acid V, phenol red solution as
Indicator. Rep peration without the
substance bein amined. The difference
between ifrations represents the amount of
sodiu oxide required. Each ml of 0.5M

50 yvaroxide VS is equivalent to 45.04 mg
OHS8

O4.

Prof. J. Al-Zehouri
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i i
s 3 N

+CH3COONa

Phenolred (6.8 Yellow - 8.4 Reddish violet)




Aspirin @i&
* What Is the Type of this Titratio @
 Can we use another mdm@%hy ?
* Explain how we have Nr. 45.04 ?

« If we required to d\v@@d point 18.9 mi

, What is t urity of Aspirin ?

( F:z@@o



COOH
OCOCH3
+ 2 NaOH 2@
0
Asprin Excess @
NaOH + HCI NaCl + HOH

2 M NaoH
2000 ml NaOH 1M
4000 ml NaOH 0.5 Mol
(6.8 Yellow - 8.4 Reddish violet)

+ CH3COONa

120 (?-—-
100

00 20
mL titrant

Prof. J. Al-Zehourli






IS
‘\\\\\\M% \ Sodium Bicarbonate Intravenous Infu

N u s Ll Jelar o B e ) P Pt gtin o o B ot x gt lar B e
FRlaHC =

Action and use

Sontacid,;, used in treatment of electralyte deficiency.

Preparations

—odiurm Bicarbonate Ear Drops ——»

—odiurm Bicarbonate Eyve Lotiaon

—odiurm Bicarbonate Intravenous Infusion

Compound Sodiurm Elic:arI:n:nr'u:ate Tablets ‘;;
Content of sodium bicarbonate, N —
94.0 to 106.0% of the stated a

JJSJJ/EKG;Lulg.aMJJAJuqaﬁMJbM/JAVuM
5 gnll e gtal)
ASSAY R

Titrate a
acld VS

talnlng 1 g of Sodium Bicarbonate with 0.5M Aydrochloric
ethyl orange solution as indicator. Each ml of 0.5M
ongacrd VS is equivalent to 42.00 mg of NaHCOS3.

hyd@
' metabolic acidosis 7.35 o« Ji pH 22l (uaass-

Prof. J. Al-Zehouri



@
NaHCO, +H Cl - Na Cl + H,0 + C&%

IM = 1M (0)
84g = 1000 ml HCl 1M @@W
84g = 2000ml HCIOS@
0.042 = 1mlHC o

@ weight of sample taken
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Salicylic Acid \

OH Ry (9 e LA
(soeabit) b i oSl
A Alad) A 4y

1 giall Al 46 e %@
Qi) 3aLalt >

CeHsUs 1387

Action and use

keratolytic.

Preparations
salicyhc Acid Collodian /
salicylic Acid Qintment

Coal Tar and Salicylic Acid Cintment

Finc and Salicylic Acid Faste Brof. 3. Al-Zehour



Salicylic Acid Ointment

“DEFINITION
Salicylic Acid Ointment contains 2% w/w of Salicylic Acid in a suitg I -
emulsifying basis.

Content of salicylic acid, C7TH603 @@%
1.9 to 2.1% wi/w. %@

ASSAY @@
Dissolve 10 g in a mixture of 20 ‘w nol (96%), previously neutralised to

phenol red solution, and 20 m and titrate with 0.1M sodium hydroxide
VS using phenol red sokiy
Is equivalent to 13.81 m

COONa

+HOH

OH

Prof. J. Al-Zehouri



(st
Diphenhydramine Hydrochloride g“/]

GHs . HCI R\ S5 8 Lia A3l
o —MN~chn, SHJALG 3150 OIS Ja)
2y Lgza Jaladll Juagy
CyrHz MO HC 291 .8
Action and use

Histarmine Hy-receptor antagonist.

Preparation

Diphenhydramine COral Saolution
7
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Diphenhydramine Oral Solution

90.0 to 110.0% of the stated amount. @@%
\%

ASSAY

Acidify a quantity containing 0.1 g of di
hydrochloric acid, shake with three
make the aqueous solution alkal M sodium hydroxide and extract with
successive 15 ml quantities ntil extraction is complete. Wash the

combined ether extracts \Wit ml quantities of water , extract the combined
washings with 15 ml of e nd evaporate the combined ether extracts to
dryness. Dissaolve ue in 15 ml of 0.05M suiphuric acid VS and titrate the
excess of agi \@"I sodjum hydroxide VS using methyl red solution as
indicator. E nt o

Cl7H21 .

f 0.05M sulphuric acid VS is equivalent to 29.18 mg of
O
Prof. J. Al-Zehouri

amine hydrochloride with 2M
ntities of ether, discard the ether,




1M = %MH,SO,

. 55 LanH2S04
i
ﬂ-"__‘-‘-___-- i :'-'ﬂ gaan L\)'j;\
Y &y )
HCI (e s 58l

291.18 = 10000 ml H,SO, 0.05 M

a@ LB 550 Lo 1 padail
Ll aldl IS sl e

Gl g gl Linans 2 Sadlaiuy)
‘):Qy\-i u.u\.uz;Y\ 3alall ¢\£-1\).(

- In case required 11.6 ml NaOH 0.1M

(15-11.6) x 1 x 29. 18 x 100

=102.3 %

100



Some dosage form which assayed in acid- base titration in agueous m&\@
(\ ; A

Aminophylline 0.05 H;504 | Bromcresolgreen |0.003003
injection

Aspirin Tablets 0.5 MNaOH |Phenol red 0.04504
Compound 0.5 M HCI methylred 0.04200
sodiumbicarbonate

tablets

Clofibrate Capsules 0.2 M HCI Phenolphthalemn | 0.04854
Dexamphefamine 0.05M HCI Methylred 0.009212
Tablets

Diethylcarbamazme | 0.05 M H;50, | Bromcresolgreen |0.03914
Tablets

Dimenhydrinate 0.01 MHCl | Methylred 0.004700
Tablets

\J
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Some dosage form which assayed in acid- base titration in aqueous m@@%

Dimenhydrinate 0.1 M HCI Methylred 0.04700
injection

Diphenhydramine 0.1 M HCI Methylred 0.02918
Capsules

Diphenhydramine 0.05 M H;50, | Methylred 0.02918
Elixir

Etamiphylline injection | 0.05MH,S0O, | Bromcresolgreen |0.05116
Etamiphyline 0.05 M H,50, | Bromcrezolgreen |0.05116
Suppositories

Ethandamineoleate 0.05 M H50,4 | Methylorange 0.006108
injection

Glycerol suppositors 0.1M NaOH Bromcresolpurple | 0.009210
Magnesiumhydroxide |0.5 M H;50, | Methylorange 0.02916
Cream

Medazepam Capsules |0.1 M NaOH | Phenolred 0.02413
Nicotinic acid Tab. 0.1 NaOH Phenol red 0.01231
Paediartic chalk 0.5 MNaOH | Methylred D.02502
mixture Prof. J. Al-Zehouri
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== Some dosage form which assayed in acid- base titration in agueous A

AL

@
\ =

N\ NS

\J

Paediartic Ipeceanna 0.01M H,S0, | Methylred 0.004806
emetic

Phosphates Enema 0.5 M HCI Bromcresolgreen |0.1790
Salicylic acid lotion 0.1 M NaOH Phenolred 0.1381
Salicylic acid ointiment | 0.1 M NaOH Phenolred 0.181
Salsalate Capsules 0.1 M NaOH Bromthymolblue |0.02582
Sodiumbicarbonate Ear | 0.1 M HCI Methylorange 0.008401
drops

Sodiumbicarbonate 0.5 M HCI Methylorange 0.04200
injection

Sodiumcitrate Tablets | 0.5 M HCI Methylorange 0.04902
Sodium lactate 0.05 M H,50, | Methylorange 0.01121
injection

Sodium Valproate oral | 0.1 M NaOH Phenolphthalein | 0.01662
solution

Soda Oral Suspenszion | 0.1 M HCI Methyl orange 0.008401
Tolazamid Tablets 0.1 M NaOH Phenolphthalein | 0.02704
Tolbutamid Tablets 0.1 M NaOH Phenolphthalein | 0.02704
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