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Indicator Theory
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# Dilution of Buffer solution :- N ter di e GURUKUI.
Addition of H,0(/) '
COO0 — (o + Mt
CH,COONa (aq) ;® O:S H(o( %000 | 1
C —A C +2A 7Q
CH;COOH (aq) ;®

\/'T(a _ ((C] +—x); X :{H*‘)
A8 ino

After dilution ; G, &C{ K, = (SCI’+ - )'))( 2 u = ('I'(’r)
— X

Before dilution ;

NUA)

(i). Addition of H,0(/) in small amount ; no appreciable change in pH

(ii). Addition of H,0(/) in large amount ; pH of buffer solution — 7 af ZSOC
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In general indicators are either weak organic acids or weak organic bases =~ GURUKUL
having different coloured characteristics in ionised and unionised form.
General acidic indicator ; HIn
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— g . — —
K ok L] ATDB.uno
| Hin]
.. | Hin]
B L.=K
[ ]sol In [In_] \/



I ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE ORREDISTRIBUTE. . ATDBPDFZ
Aq] JIATDB.uno | Unauthorised i

L\
[n‘] GURUKUL
H=pK, +lo | %
pH=pk, g[HIn] 4
> )/ Tha)
% 1onised form of indicator = —x100 = - X 140
[Fn] +[In] | (D)
H n‘)
% unionised form of indicator = [0} 100 e
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Givem. suxxm
MUep + NaDH () —> Na(ltep) + H,0(8)
M V. rd
\ wd M,
(UM) (Unknowh>
IN e M,\l. = ML\I’-ATD#:?IWG"J""‘, ’9057"} o R'g hw"‘m/&:&:?oh
Nal (o)  Sat
M\: ML\)L
V,




B — w
Acid (aq.) + Base (aq.) —> Salt (aq.) + H,O (0) GURUKUL
NaOH base

M2 ’ VZ
CH,COOH (acid)
M, Vi
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Indicator change its colour in certain pH range, this pH range is called GURUKUL

colour transition range.

[In"] _ 1 10 K2,
Hin] 101 (FKI”__Q $ > (F ]
pH=pKlIn *1

(= ATDB.uno e

Lowes H‘J{,\u
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General basic indi%ator GURUKUL

InOH(aq) A:L In"(aq)

- c—J :
unionised form “opx — lonised form

or or

basic form & acidic form —~
(colour-I) (colour-II)
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MEthYl Orange - Basic Indicator GU&?KUI.
MeOH(@aq)——Me'(@q}+OH (aq) ~ , CTR 3| <54y

=5 [f pH of solution > 4.4 ; then solution has yellow colour.

= . If pH of solution < 3.1 ; then solution has  (_ red kcolour

= In between 3.1 to 44 indicator change 1ts colour.
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Phenophthalein :- Acidic indicator

HPhag) _ = H'Gaq) +  Ph(aq)
unionised form [onised form~"
or = or
acidic form == basic form «~
(colour less) = (Pc_'____m_l_(’_l
ATDB.uno

— If pH of solution > 10 ; then solution has pink colour.
— If pH of solution < 8.2 ; then solution is colourless.

— In between 8.2 to 10 ; indicator change its colour.
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#Q.(a) Determine the pH of a 0.2 M solution of pyridine C:H:N. K, = 1.5 x 10~°
(b) Predict the effect of addition of pyridinium ion C:H-NH* on the position
of the equilibrium. Will the pH be raised or lowered?
(c) Calculate the pH of 1.0 L of 0.10 M pyridine solution to which 0.3 mol
of pyridinium chlorides C:H:NH"* CI, has been added, assuming no
change in volume.

M) ATDB.uno
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ns. (a) pH=9.239 (b) lowered (c) pH =4.699 GURUKUL
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#Q. Calculate the pH of a solution which result from the mixing of 50.0 ml of 0.3
M HCI with 50.0 ml of 0.4 M NH,. [K, (NH;) = 1.8 x 10-°]

H W

GURUKUL
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#Q. Calculate the pH of a solution made mixing 50.0 ml of 0.2 M NH, Cl & 75.0
ml of 0.1 M NaOH. [K, (NH,) = 1.8 x 10~°]

HN

GURUKUL
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ns. 9.7324 GURUKUL
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#Q. A buffer solution was prepared by dissolving 0.02 mol propionic acid &
0.015 mol sodium propionate enough water to make 1.00 L of solution (K,
for propionic acid is 1.34 x 10-°)
(a) What s the pH of the buffer?
(b) What would be the pH if 1.0 x 10-> mol HCI were added per 10 ml of
the buffer?

(c) What would be the pH if 1. T OH were added per 10 ml of
the buffer. A’ﬂﬂé"ﬁ)hh&

Hi
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ns. (a)4.7525 (b) 4.697, (c) 4.798 GURUKUL
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#Q. A solution was made up to be 0.01 M in chloroacetic acid, CICH,COOH and
also 0.002 M in sodium chloroacetate CICH,COONa. What is [H*] in the
solution? K, = 1.5 x 10-3.

i
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ns. [H*]=2.5x10"3 GURUKUL
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#Q. For the indicator thymol blue, pH is 2.0 when half the indicator is in
unionized form. Find the % of indicator in unionized from in the solution
with [H*] =4 x 10-3 M.

HiN
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ns. [HL]=28.57% GURUKUL
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#Q. Bromophenol blue is an indicator with a K, value of 6 x 10~°. What % of this
indicator is in its basic form at a pH of 57

AW
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#Q. An acid base indicator has a K, of 3 x 10~°. The acid from of the indicator is
red & the basic form is blue. By how much must the pH change in order to
change the indicator form 75% red to 75% blue?

nW

GURUKUL
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ns. ApH=0.954 GURUKUL
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#Q. Calculate the hydronium ion concentration and pH at the equivalence point
in the reaction of 22.0 mL of 0.10 M acetic acid, CH;COOH, with 22.0 mL of
0.10 M NaOH.

g\
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#Q. Calculate the hydronium ion concentration and the pH at the equivalence
point in a titration of 50.0 mL of 0.40 M NH, with 0.40 M HCL.

W
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