ACID BASE T~ —

CHAPTER -1

UNIT-2

o SYLLABUS?

Add Bace Titration - Infroduction

@@ of aud base indiclors, classifiedion
oF aud base titradion and reowy involved
in  Titvotiont  of 483\ weol | and very

weok  acids  and  bacer | Neufralizahod curves.

e TITRATION:

W& i o proeses fechniqwe  in whidh o
Gution  oF  lnown  concentration s used

o deferming  the  concentration  of an

unknown  salutien.

)
Se——
unknown
on of : tone® of
-~ Soluhon. solvton -
delerming. _,

» During  titradion, +he  itan (the know solutim)

IS added” from a  pyrete To o titrand

(4he  unknown olution)  untl ~the §|Q14Ma§m!

Ompleke. e il end point (saure by indicator),

o« SoMR  CommOn  fermg ¢ -

¢ Titrant > A colukion  with - lnown  concerdration,
whidh is oken in vureHe

« Titond > 4 colution  with  unknown  conenfvatior
which s taken in  conicel flock.

* Indicodor > A cubcfonce  which i€ odded in
TFitrand or  identifying end point.
- fquivalenct poind > Ihan moles  of  titrand
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or anolyle i equal fo the moly of
Fitranl- Cie. lnown concentiadion) .

*End poinf = The poink which indicates that

reackion ¢

Compleded by changing
+he  Color ofF  cdution - .

ACID - BASE  TITRATION

It & o quonfifadive  analysic  which i
veed - for  defermination  of  unknown  concestiodion
of ocdd/pase  uith the  bhelp  of  knouwn
encenstradion  of  bose/acid.

+ The  prindple  of  add -base itration ¢
based en -the nNeotalisadion reoaction , in which

atd IS road- with bose  and  formed  Sal.

HCl + NaoH —— Nod + H,0

fiad. Base Sl waler
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o It & ako

krown  a¢ Neutvalication itradion .

« Prenolphthaleip is -t Mast  ommonly Used
idicofor —for  add -base  iiradion .
Theories -
THERY AcID RASE
Broncied -lowvy | KT donor HY acceptor

Lewdig

Electron podr Eledron por
aceoptor donor

. )Qo:?;&f - It 10 dererminakion  OF  unknown

o

basie by concarifration  of  basic [olkaling solution by

L Sfandard

o Alkolimeny 2= 1t

————

acidic  solunion

is  deteymination of unknown

acd by concontrodion  of  acidic Solvtion by

std. basj
fd. basic ﬁdioi

basic  solution.

"THEORIES  OF  INDICATORS

¢ Indicafors : Thece  are  4hoce  ubcfancer  which
are  Ued In  titvakion —for defermine

{end _point] by changing color of <olution.

@. Phendpthalein , Methyl Red ete..

o Theoriek * Those are  Jnote  4hesrier  which
Cxplain  tha  working /medhanism  of
indicdore 1e, how -hey cthange  heir color.

o Add -Rawe  Indicators *

These are thow indicafors  which ae
Uted I odd -base titration.
< They  @e  mainly  weak  organic  adds [ bous
«The prinaple  of  acd -bowr  indicaor s depondi
on thal they  Ahow/produe.  different color
in  different- colutins  bated upon +he  conch
oF HT ons.
« They change the color of soluhion  whn tas
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najore  oF  soluhon  changes (it Padic o
basic  Or  Vid -wersa) . — End Point .

« They olo kndwn Qs Visval  Indicators .

@) p-itropherol , Phevolphthalein, Methyl orange

® Thay bhove mainly two typer  of theories

(O Ostwald's theowy
() Quinonoid  theory

(D Ostwald's theory s
.>2. 10 -hic ?8:? Indicofore  om generally
weak  a0de o  wek  batwt  @nd they
ng& thelr  color on e bagis  6F their
lonizadion  Cale.

+ Indicolor  produce  different -2 colors in Hheir
lonized and  unionized  sfole.

N Unioni zed lonized

Ccolor-A) Ccolor - R)

r

@ When indicator ic weoR  adds -

« Now, when indicefor s wtok adds,

present i unienized Fform  {n acidic solution
beouse weaR  aads  doet noF  distaciales (very tow)
In addic  ©ldtion due o common ion  eHectr .

- example — Phenophthakein ( HPR) - weaR acid

W == H* 4 Pu-
(unionized ) Cionized form)

coloriese _u_vf mo_OTo,vm/r

« Rul, these indicator discociates in  basic  colution

and  convert st iopized ~form  and change
colov .

® when indiclor  is weok  baus -

+ Now, when indictr ¢ weokk batw | aF

present in unionized form in  basic solution
and ionized ~orm in  odidic  Solution .

Page 4 of 9



o example - Mehy 985% (MeOH) - weak base

S MeoH Me" + OH™
(unionized) (lomizad )
Yellow Red 207

() Quinondid —fheary *

Aording o his theory , Indifors  ak

present in  different autameric Forme (dif.
shudure)

« Indiodor produce  different color in  different

forms, 1. Benzenoid -form and Quinonoid form .

(/O U

|Benzencid form I

|Guinancid ~ferm]

. Now, in -his one form is enst in acdic
sovtion  and  gthr  One in  allling [pacic
and producey  color.

« example - nymso__u%ae.a

In addic Medium , phenglphthalein is in

benzentid form and  celorless.
oltalinn mudium, aF e (pink) ond
in ﬁc_.aoooa ~form .

while in

Ox\/
(7 S
<, e W
o e X
0 oH
Quinonoid form
mgwmwoa Torm (e
(Acidic Mudjum) Dudjum)
Glorlons Pink_ sl
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CLAQCIFICATION OF -AdD-RALE .

AaIDS

Vv’

Add Raw Tihahion is based an
+4he  nevtralization  reaction in  which add

« Strong add - Those adds  whidh

dissociales  completely . 3

¢ Sfrong base - Thoce baws  whidh

disoqales  amplefely- | pH = 1T-14

@ H —4— mﬂ'f 4 Al Amjoé o))

NaOH —— Na’

[Rasec|~

T:j& -

—_—

partially.

+ oH” (<lhong hase)

ek odd > Thow adde Whidh dictodales

D= GFE

wWeak bate » Thowe boswy  whidh dissyidy

pH — @-54’

€ UhcooH —— n:wgo +®?i

NHOH &=— NH + OH™ (w-0)

l— AUDS — | —\RAER —|

oT_Nwzn tho_o:_N_wm_i

_ui._E;WzF m&
<N O 4

e Baced on fhe nadure  of on add ond
base, -hese reaction @n be  dossified (wos-

song  add ik reod™ with  chong base

which formg @W&%

HC\ + NogoH —— Joc + +Fo

Hydroddovic  Sodium Sodivm Wakey
aad  hyroxide cWorlde

a1 «G&NP&

@ strong @Qu\vgg Wk tase *=  In hig,

strong add it reads with  weak bagg
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bbih forms (Qidid) Solf: (chw o shag ocd).
HCl  + NHOH — NHyd + +0

Hydrochloric  Ammonium Ammonium  |akey
adad hydroxide Aloride

—

—_

] neutvalized
®) Weok, @ea Strong Bage +-

In Ahig, weak add i read with

m‘ﬁo_ﬁ g_wb\ whith form allali (oasic colfs.

GhrCo0H + NaoH —— U4 C00Na + R0
Acwtic_ add  Sedium Sedivm_ocetnie.
= +Hydronide ol

Q) Wk @amﬁéw?@w Rage &~

I this, wedk odd s readk with
weak  bast frme naghval  solt

GhcooH + NHyoH ——— GhooNHy  + H,0

Acetic odd  Ammonlum “+Ammonivm
Hydroxjde aulalke

NEUTRALIZATION (uRvE _

9:_3 Add Bow titration , acd s

nestralized by base . |

Now, -that Hm during titatin
PH of add it danges when basw s
added in T

Sa,

Nedhalizalion corves ore  4hote  graphfcorwe  In
which  pH is  plotted  against the  volumi
of alkali/base 0ddsd  during titrodion-

< o, when base e nedtrolized , poH s

plotted ogainet -t volumi of adid addud .

« I+ I8 oks known an  Hradion wrve

- pH of #Acid 1
m_.mszu increays
d

Acid Neutralized
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«\F e of four Ayper -
© trong Add Ve Song Bast
@ Stong Add Vs Wk Race
@ Weak Add Ve gfrong Rass
@ Wok Add Ve weak Base

® Sponq Add Ve Sfrong Rasq =

H

In thic, shong (acid) is  nedtrolized

by  Strong @zé:

14 4
124
_N%
s

°
Al

POIN (pn:7)

pPH of th onayle

- w £ on 6 H W
'y 2 e e re IS 'S e
+— p—t—t— +

» Strong Aad Ve
Sfrong  Raga.

N
Huvalence @) 6.1M Ho) Ve

1M Naok
Ao@?&.w\niv

T T T ¥ 14 % g 13 —t —t
O 5 1o 15 20 25 30 3§ Yo 4YS S0 GT 6o

Volumi of Fitrant™

« b dhic, the cove  beging
qrodually .

Near equivalenca  point,  pH
Sped  and  then  turns
tquivalence  poinf  of~ pH=7

L

red are  uUsed Qs

obtoined  identical.

Indicafors .
—for nedtralizalon of Strorg  bost, the Covwe s

acidiec +he HUA

et

inaeaut  af @TGE

into  bacic.

Prenolphtholein , bromo  Hhymol blue and  muthyl

(1) Stong ycw Vs Weold gaga *-

Ip 4bis, <frong add 1¢ nedtiolize
by weak bosk oand formud odidic ol

whoose - equivalencs  point i

¥ W7

o alf) _

S| 1

S| B

x! M. /ﬂmm.._%_gs
o] point (pH < 3)

0)
O 1o 20 2 Y0 SO 60 7O

ightly less than #

® ﬁ._.og .)C,m V¢
wesk bag

@ o1MHU Vs 0:1M
ZI;DI. A%vvow. {e
A ™

Volumg. of titrawnt
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« In his, e curwe  begint adidic and
turnt  basie - _

« Due fo shong Qud, it equivolenae poind 1S
pH< .

1) _Weak Add Ve Sfong Bage b~
. In thic, weok acd 1 neshedized
by sfrong bate  whith ~ormed basic it
whopse  equivalone  point s m__‘mﬂ_ﬂ_x MOR
han ¥ le. (pH>1) dup o preswu of

Sfrong DAL

Nt )
b )3
= o
.m 104 ; s ZmD_n Qh\_m V¢
< ;
g t——— P strong  bogs -
S|l ¢4 g ey htooh
! U e PO (P> @) 0NV
L 1M ook

b 2 %o Yo © 6o 3o  CEPOL 2em)

Volomy of -titranl™

@ Weok Add ¥ Weak Rase i-

. In thic, weok add is nedtralized
by wek baswe whih formd nestid  sakf,
whoose  equivolence  point is  about F (pH=3).

s __,“. « Wesk atid Ve waR
.m, o —— . baga..
Nt . @ oM oncoon v
5| 61 ™ Fquivalence 0-lM NHy0H
S M . poink QH@ (appoox. wc?_v

0

o 2 0 YW © 6y Fo
volume of titran —

«In hic, Hu  corve  begine  acidic (above 2)
and furns  bagc.
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