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Concept of Acid-Base @@v
@@“

.acid — base theories

-pKa
eCalculation (&‘ogl ue In different solution.
-Buffersw

P N
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Uh3avnate Arrhenius s (1857 -1927)
71883 (theory)
1903(Nobel Prize)
Acid
Anything that produces hydrogen ions in a
water solution.
HCl + H20

Base

Anything that produces hydroxide ions in
a water solution

NaOH Nat + OH-

0 —o
Nt
Prof.J.Al-Zehourli

H+ + CI-

e\ Vg




Arrhenius Definition

m Acids produce hydrogen ions in
aqueous solution.

m Bases produce hydroxide ions when
dissolved in water.

m [imits to aqueous solutions.

m Only one kind of base.

® NH; ammonia could not be an
Arrhenius base.

S Prof.J.Al-Zehouri




"~ Disadvantage of Arrhenius Thegky> ™

; . @
acld and base 1n non aQueous
media @@

e Unable to & In the mechanism
) Jc substances

©
o Unable to explain thg}gg%%%n of

Prof.J.Al-Zehourli
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A dvantage of Arrhenius The

 First Scientific Theory

W@
definition for acid a %286
@@
« Helpful ig@@@us media

Prof.J.Al-Zehourli
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Johannes Bronsted (1879- 9%%

Thomas Lory (1874-@5\&@
1923 Theory @®
"

Bronsted /Lowry Theory

Acid =S e that can donate proton H*

Base % stance that can accept proton H*

@ Acid = proton donor
@ Base = proton acceptor

Prof.J.Al-Zehourli



Pairs

General equation

HA(aq) + H,O(l)=— HBO+(aq) + A™(aq)
Acid + Base Conjugate acid +
Conjugate base

conjugate pair

P |
H.O +®@l§ > NH] + OH"

acid 1 acid 2 base 1

| ]
@ EDI"'IJ UgEtE palr Prof.J.Al-Zehouri
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HCI + H,0 —-» H;0° +Cr
CH,;COOH + H,0 = H;0" + CH;CO0O’
CH,;COOH + NH,; —» NH," + CH;COO’
NH,+ + C,H;O » C,H;OH + NH;

H,0 + NH; » NH, +OH

S



Conjug

Conclusion

Conjugate acid-base pair

\ J \ J
CH3COOH + H20 = H;0™ + CH3COO—
Weak acid Weak base Strong acid Strong base

L]

Cﬂnjﬁgate acid-base pajr

L
Prof.J.Al-Zehourli



¥ The strong of acid related to t

ability of proton donor and th
of base related to prot%&ner

HCl + H;O H30+ + CI

HCl +CH;COOH — = CH;COOH," + Cl-
NH; + CH;COOH —> CH;COO0- + NH,"
NH; +H,0 — > OH + NH,+

9
1
Prof.J.Al-Zehourli



1) Acid NH;+H,0 —— @%@H-
3+ H, ®§@
g

2) Base HCI+@§®
\O
O

3
@,
+
+
O

Prof.J.Al-Zehourli



Salts behavior in agueous me
according to Bronsted —L

theory W
. @@@@
Na® Y

CH,COONa + H;0 <
CH;COO +H,0 «, CH;COOH +OH

Cr
NH.Cl + H0 <
NH4" +H;0 «— NH3 + H,0"

N4

)
O N
% \>
Prof.J.Al-Zehourli



NH;

AC
CO;y

SO4™

Conjugate Acid

> NH,*

Prof.J.Al-Zehourli



Advantage of Bronsted -Lowry T@ @y ”

o Can explain the Beha VI
Amphiprotic subsz‘a@

o Show the s re/atlon between
acm’ ang e regaradless the type

@@@

Prof.J.Al-Zehourli



 Amphiprotic ( )
* Protogenic i@@cetlc acid)
* Pro to,ohgﬁ@yg ( Ammonia)

%@1&9 ( Benzene)
Q Prof.J.Al-Zehouri



Disadvantage of the Bronsted
Lowry Theory

- Unable to Interpretation iﬁﬂ}& cidic and
ubs

baS/c Character for tances which
cant:: /nterpre rrhenius else.

Prof.J.Al-Zehourli



e
(L !

Lewis Theory A

H—QO—H 'O—H Lewis

= Base = electron pair donor (nucleophile). It is
| <4 ’ .
= related to compounds contain N, O, Prof.J.Al-Zehouri




Lewis Acids and Bases

B Most general definition.

m Acids are electron pair acceptors.

B Bases are electron pair donors.

F\ H

B—F N H
P N\H

Prof.J.Al-Zehourli



I.ewis Acids and Bases
m Boron triflouride wants more electrons.

F H
\B . /
P <
H

Prof.J.Al-Zehourli



Lewis Acids and Bases

H

Al3+6 [

-\H

VAL

Al O
“H

Prof.J.Al-Zehourli
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SV NS

% g
D /.

Advantage of Lewis the @

» The ability to explain Q

organic reaction.
o First time des the hydrogen
free subsS@Q@s aC|d ( BF,)
a0
oIS

Prof.J.Al-Zehourli
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‘?\1\"-‘?\ N,
AW

&

N

“:\Q\\\. 1 Q(
—  Disadvantage of Lewis theo@@%@

©)
o Limited only with ¢ na’
donor pair electromnt must have

ON, or S). <®@@

Prof.J.Al-Zehourli



7 [Comparing between acid-base Theories

Arrhenius Bronsted Lewis
Media Aqueous All All
Acid Liberate H Give Proton Receive pair
electrons
Base Liberate OH- | Receive Proton | Donate pair
electrons
Neuftral reaction | Give Transport the | Formation of
Salt+Water Proton from Coordinate
acid to the Base | bond
Amphotric Don’t mention | Give or receive | Don’t mention
Substances proton

Prof.J.Al-Zehourli




Which theories can explain the following?
HI+ H,0>H,0" +I'  Explained by all 3 theories

HI + NH, y NH," +I' Explained by BL & Lewis
L,+NH,_, NT[SIJrl +I1 Explained by Lewis
L+ A—=2IC+1 Cannot be explained by any of the theories

X1+ Y1 vX Explained by Lewis but not Arrenhius or BL
H,+ (1, 2HC] Cannot be explained by any of the theories!

ol

Prof.J.Al-Zehourli



Sample Exercise

For the following proton-transfer reaction predict whether the equilibrium lies predotmnately to the left or to the right:

- 2- 2- -
H30, (3% + CO, () = 50, (3 +HCO, (79)

v

SOLUTION In this reaction the H™ meowves from HSDd- to CC'EE'. Thus, we have

Juady Je i) Laif

_ 2 2 _
H50, (7 + CO, (fd) = 50, (79 +HCO, (79 iaall (aeall J&d
acid base cofiugate  conjugate il (bl g

hase acid

\/
HSG; 15 a stronger acid than HCGE'.4>\S\>

the equibrmim Favors the drecton i which the proton moves from the stronger actd and becomes bonded to the stronger base.

< Ov
In ofher words, the QB\B
reaction favors formation of the weaker actd and the weaker base. Hence, the eculibum postion for this reachion kes to the nght

\ Prof.J.Al-Zehourli



Practice Exercise

For each of the followng reactions, predict whether the equbibim bes precormnately to the lef or to the gt

W00 () +E 00 = B0 g+ OB () o

4 ] . Jeady Je L) Laifa

~" . n . n Ls oo
il b g

OYE, )+ () =B (9400 .

Answers: (a) left, (b) rght

2 \
b\; Prof.J.Al-Zehourli



Acid dissociation constant K,

m The equilibrium constant tor the
general equation.

A

m K. = [H;0"]

) ==—H30"(aq) + A(aq)

[HA

o H3G+ is often written H™ ignoring the
water in equation (it is implied).

Prof.J.Al-Zehourli




Concept of pKa

Ka (Equilibrium constant) is very@@@lue

( e.g. KaHCI=107)

pKa =log 1/Ka @@@

%
Cg@

S

=

II) | —> Acid is strong

Prof.J.Al-Zehourli



The stronger the acid, the @
smaller is its pKa @
Very strong acid pKa < 1 W
HCIO,=-10, HBr=-9 , HCI =-7 HZS O3~ -14
Moderately strong aC|d o
H,PO, =1.96

Weak acids @@ pKa 3-5

CH,COOH =4.7

Very m@f@@é oKa 5-15
N@%@ , HCO; = 104 ,H,0,= 11.62
@@



= Strong acids and Bases completely dissociate
(10n1ze) 1n aqueous solution

= Weak acids and Bases incompletely dissociate 1n
aqueous solution




Al

AT

Some Wealk Adds in Water at 25°C”

Molecular Structural Conjugate

Acd Formula Formula Base K,

Hydrofluoric  HF H— F E- a8 = 1074

Iitrons HINO, H—O— =0 10y 4,5 =104
0

Benzole HCH.O, H_D_J:'@ CHO- 65x10-°
0l

Acetic HCH.O, H—D—c—clz—H CHO- 18x10-

H
Hypochlorous  HCIO A—0—Cl Cl0- 3.0 % 10-°
Hydrocyaric  HCHN H—C=HN CH- 1.9 x 10-1

Phenol HOC,H, H_'D‘@ CHO-  13x10-w

* The proton that ionizes is shown inblue,

O\)V

Prof.J.Al-Zehourli



Amphoteric

m Behave as both an acid and a base.

m Water autoionizes
m 2H,0O(1) H«:;O (aq) + OH (aq)
= Kyy= [H;O"][OH]= [H+] |[OH']

m At 25°C Ky = 1.0 x1071%
m [In EVERY aqueous solution.

m Neutral solution [H'] = [OH]= 1.0 x107
m Acidic solution [H"] > [OH]

m Basic solution [H'] < [OH]

Prof.J.Al-Zehourli



Back to Pairs

m Strong acids m Weak acids

m K_is large m K_is small

m [H]is equal to m [H'] <<< [HA]
[HA] B A" is a stronger

m A is a weaker base than water

base than water

Prof.J.Al-Zehourli



Strength of oxyacids

m The more oxygen hooked to the central
atom, the more acidic the hydrogen.

= HCIO, > HC1O; > HCIO, > HCIO

®m Remember that the H is attached to an
oxygen atom.

B The oxygens are electronegative
m Pull electrons away from hydrogen

Prof.J.Al-Zehourli



Scheme for Identification of
Acids and Bases

Proton donor
ol proton acceptor?

If proton donor. If proton acceptor.
then acid Then base

Inorgzanic Orezanic Inorganic (Orzanic
Strongexcept S If IA or 114
HF. HCN, H,S, H,po, = eakadd thien strong

If NH,OH o not IA-and ITA
Then'weak

Weal: base

Weak acid




Periodic Table of the Elements

e Pr M Pmn(Sm Bt G DDy H B |Im|Yb|L

H He
i | Be B C b [0]F |m
EE A s | B|a|a|A
K CaSc|Ti |V O Mn|Fo Co M CulZ Ga Gofhs|S ||
Ro (S Y [Z Wb M LR Bh B¢ Ag L b St (S|l |I |
Cs Bo|lafH T W Relos I B At T BB |Fo|t|
Fi Ra |AC
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%J a“

Soren Peder Lauritz Sorensen (9 January 1868 — 12 February 1939) was a Danish chemist, famous for the

introduction of the concept of pH, a scale for measuring acidity and alkalinity. He was born
in Havrebjerg, Denmark.

: ( Potentia Hydrogenii ) pH
Sorenson 1909 pH =-log [H']

HA+H,0 > H,0" + A
1) HA 3 * H +A
[ H;0']
2) H +H0 L, > H;0' —> K= =
| [ H'] [H,0]
1 [H;07]
K [H,0]

pH =-log [H'] =-log [H;0]

Prof.J.Al-Zehourli
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@@
» [ H;O0+] =100 10 -4 @@
 pH =-log 10 14 @%@o
%S

-pH:-Io%@& =0

&
*Dp %Eie 0-14
@ Prof.J.Al-Zehouri



“10° 101 102 105 107 109 101 108 102

pH
__//k\__

~0 1 3 5 7 9 11 13 14>
Acidic Neutral Basic

Z14 13 11 9 7 5 3 1 0,

—

pOH
J0#10-58 101 107 107 10> 10° 101 10%

e
[OH |

Prof.J.Al-Zehourli



Relationships
= Kyy = [H][OH]
m -log Kyy =-log([H"][OH])
m -log Ky = -log[H™ |+ -log[OH]
m pKy = pH + pOH
m Ky = 1.0 x10714

m 14.00 = pH + pOH
m [H'],[OH],pH and pOH

Given any one of these we can find

the other three.
pH of water = 7 mem—

Prof.J.Al-Zehourli

H = —log[H"] = log ——
p og[H™] = log T

pOH = —log[OH ] = log —1—







pH of strong acids solut|o®<§

HCI H+ + C I
Ca ore d|SSOC|at|on

0 after dissociation

e [C] =[H*] =[H.O"]
« pH = Iog[H+3 @@

Prof. J. Al-Zehouri



0

0
- o Cb Cb

DOH = -log [OH] = -
+pOH = 14

D
D
D

@

pH of strong Bases solution

NaOH .Na* + OH-
Cb 0 bm@@ociaﬂon

ISsociation

= 14-pO = -logOH}

é%m +@

Prof. J. Al-Zehouri



QNWWIN /) X
Q{ QAN

G\ ‘.“:fc: (.
\.‘/' P "‘/‘

pH of weak acids SO|UtIOr®@i}m

HA -

L
= [H*][A)/[HA] = “‘“@V H
0

[H+]:[A-'

= [H"‘]Z/Ca @_ﬁ_]: \/Ka | Ca
= /@Qé a-12logC

O

oH= % pKa —@

Prof .J. Al-Zehouri




B + H,0 -
Kb= [BH*][OH /[B]

=[BH*][

OH
_: — \/

pH of weak bases SO|U'[IO®<§Y’”"

OHJ/C,-[O @@

12/C,

K, -

@W

PH=7+12 pKa+ui.2 |ogC

iy,

M\ s,

SN 722% J
oTEer
(@)

& /)/7//; W Ak

BH* + OH- @@W

Prof .J. Al-Zehouri



[OH] -m-

pOH = pKb - logC
P

Take the log and x(-1)

pH + pOH = pKw = 14
pH= 14 -pKb-log C
2

pKa + pKb = 14

pH=pKa + pkb—-pKb=log C
2

pH=pKa + pKkb - % pKb + ¥ log C
pH=pKa + J2pKb + Y2 log C

pH=%(2pKa+pKb )+ Y% log C
pH=%(Ka + 14 )+ %log C

pH = % pKa + 14/2 + Y oy -

pH=%pKa+ ¥%logC+7

@@ pH = 7+ % pKa + % log C

Ko

Prof. J. Al-Zehouri
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% pH of salt solution formed from
strong acid with weak b@@

NHs" —» NH; +H'
NH,CI —o<
CI

pH =" pK,- " log C

; Prof J. Al-Zehourli




. pH of salt solution which formed; &
from weak acid and stronq@@%

+ CH,COONa @@
AN
CH:COO+H,0 T CH3COOH + OH~

Na*
CHisCOONa +<
W W

PDH=7+1 pKaJ@

Prof J. Al-Zehouri




Buffer solution

Solution that tend to resist cha@& pH as
the result of dilution or the %\m jon of
small amounts of amdg)\o

Buffers
T Y—*&_‘Nh“"—*—
s - N
\\ buffered

= = 44 \
e \

i \ unbuffered

2-

N ,,,/

o ————e———e-———a

Q . = = = = ~-
mi HC | added

Prof. J. Al-Zehouri



conjugate base or a wea
conjugate acid that re%jt
of a solution.

( Buffer = we d + his salt ( pH<7) or
+ hissalt (pH>7)

@@@

Prof J. Al-Zehourli



. CH,COOH/CH,COONa

CH-COOH - CHzCOO + H' W

Ka = [CH3COO7] [H'] * [CH3COOH]

[H'] = Ka . [CH3COOH] / [CH3COO]
log[H"] = log Ka + log [CH3COOH] - log [CH:COO]
- log [H'] = - log Ka —log [CH3COOH ] + log [CH3COO]
pH = pKa + log [CH3COO] / [CHaCOOH]

CHiCOONa ——» CHsCOO + Na*

L T

Prof J. Al-Zehourli




Concentration of Salt

pH = pKa + log

Concentration of acid

[nonprotonated species]
ogA/HA ( acid)

QSQ pH = pKa + log
6 a + log B/BH* ( base) [ protonated species]

Prof J. Al-Zehourli




©
When C,/C, @W
] @o@
[HJr — »3

@@i
&@@Ka
E@%@olutlon IS more pH resistance
@ Prof J. Al-Zehouri




~ Mechanism of action of the Buf

- ( CH,COOH/CH,COO @@W@

* |n case of acid addltlon

HCI » H" +CI

H' + CHsCOO —» CH3COOH

aC|d changed to weak acid
41— log C./C, (very little change)

Prof J. Al-Zehourli



~ Mechanism of action of the Buf

W@
|- ( CH;COOH/CH,COONa) @@

2- In case of Base addition :
~N\o

NaOH —_, Na" + OH

OH + CH;COGH —CH\.COO" + H:0

O
. Strong Base gg \% weak base

c.. @@
@@@

g C.J/C, ( Very little Change)

Prof J. Al-Zehourli



LS

Buffer
solution

@

_

Addition of OH HO
CHyCOOH ¢—— lwl + CHCOO™

CHyCOONa ———» Na* + | CHyCOO™

9

Addihon dﬂj—o

CHyCOOH



~ Mechanism of action of the Buf@@g

- NH,OH/NH,CI @@W@

w@
+  NH,OH + OH-

¢ NH4C| A Q \/v > NH4+ + C I-

Prof J. Al-Zehourli



HCI - Hio\+
@@

H* + Q
e Stron ‘ anged to neutral water.

; Prof J. Al-Zehourli



Viechanism of action of the Buff%gﬁ;-

- NH,OH/NH C@@W@

2- In case of base addition %

NaOH Q@a + OH-
OH- +N§®MH 4,OH — NH;+H,0

. Stron :>Weak base
Iog NH./NH,CI ( very little change )

; Prof J. Al-Zehourli
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Calculate the change in pH after adding of 0.04 mol of sodium

hydroxide to a liter of abuffer solution conatining 0.2 M concent ns
of sodium acetate and acetic acid . The pKa value of acetic in

Salt @W@
pH =pKa+log — %@@

acid f>

0.2 e

MatH
sal.

=4.76 + log %@ -

T

0
= 4,7%i§ :m
%@ +% —4.76 EfiﬂﬂH+ CH,CO0Na

-~




The addition of 0.04 mol of sodium hydroxid converts 0.04 mol of
acetic acid to 0.04 mol of Sodium acetate . Consequently , th %

concentration of acetic acid is decreased and the concentratio 0 ¢
Sodium acetate Is increased by equal amount according '@
431..4‘%\ 2 pH Claa

following equation : @
Salt + Base %@

pPH = pKa + log

Acid —Base (; NaOH —_, Na' + OH T

¢ OH + CH3COGH —»CH\COO + H,0
0.2+ 0. l

= pKa + log (\/\
0 04

Because the pH buffer before the
addition of Sodium hydroxide was 4.76

@@ ,The change in pH=4.94-4.76= 0.18 unit
(answer)
%@ log = 4.76+0.1761= 4.94
0.16



absolutely constant valu
pH are relatively smal
amounts of acid or

oL
LGS

are added.

Prof J. Al-Zehourli



What Is the Buffer CapaC%\%

* The buffer capacity of a buff
number of moles of stro or( strong
base ) needed to aIter of 1.00 L of

e dlgi Lgll\
PH sl JiS) &Y ga
a‘:"‘léjz\.a.u

RIS e

~_ ~_ Prof J. Al-Zehouri



PP
“‘

*Buffer Capacity as a function of tlai%
ratio C./C

S a
Ratio Cs/Ca =1 heist @cﬂy

Buffer capacity

1.2 08 1.4 L a4 DpE 1.F

@%@ kg I..E
Q s,
: Prof J. Al-Zehouri



pH table for different solutions :

w2

o

&
"&\\\1

solution pH
Strong acid -log C
Strong Base 14 +log C
Weak acid LapKa - 44 logC
Weak base 7+ 12 pKa + 14 logC

Salt from strong base and strong acid

Salt from strong acid and weak bage

LapKa-t4log C

Salt from weak acid and strong bage

T+ pKa+ialog C

Salt from weak acid and weak bage

Y2 pEa + Y2 pKa

Amphotric golution

L2 pEay + 42 pKay

Buffer ( weak acid + lus salt)

pK, +1log C, /C,

Buffer ( weak bage + Iug salf)

pOH=pEb + /G,

Prof J. Al-Zehourli
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=

Physiological Buffers @i&

» Healthy Blood pH = ( 7.35-7. %@@age =7.4

« HCO; /H,COq,

. pH = 61o+|09@@]/[|4 CO,]

The pH of blood: The HCO3 /H2CO3 buffer system is present
in blood. The pKa of plasma is 6.1 and concentration of
HCO3" and H2CO3 are 0.025M and 0.00125M respectfully.
Thus,

pH of blood=pK,+ log

T W
X3 T

U\i-au :

(Salt]

[Acid ]
0.025

0.00125

= 6.1+ log
=7 .4



BUFFERS MINIMIZE pH CHANGE

A buffer resists change in pH when an acid

or base is added. Common buffering system,

one that is in human blood, is carbonic acid
and the bicarbonate ion.

CO, + H,0 = H,CO, == H" + HCO;,

Carbon Water Carbonic Bicarbonate
dioxide acid ion

H" + HCO; = H,CO,

Carbonic
acid

OH + H,CO,—HCO; + H,0





../../My Documents/ph_buffer.swf
../../My Documents/ph_buffer.swf

Concentration of Salt

pH = pKa + log

Concentration of acid

[nonprotonated species]

og A /HA ( acid)

QSQ pH = pKa + log
6 a + log B/BH* ( base) [ protonated species]

Prof J. Al-Zehourli




\?sx W/ ',
Of NN
®

@ “,/, N\

|- Preparing Buffers (>~
oM

In principle , a buffer solutionﬁ@@%s

desired pH can be prepa combining

calculated guantities of\a\sditable
conjugate acid/ba

%@QQ@@

Prof J. Al-Zehourli



O
Prepare of acetate buffeng}@‘*

©)
Example : @@W
What Is The percentage of %ﬁ acetic acid and

sodium acetate (1M s ich needed to
prepare Buffer so withpH =5

( pKa=4.76 foig@ C ach
204, R

Qv 1 %

@ CH,COONa Buffer CH,;COOH
Q 1M pH=5 1M

~__ ~__ ~

Prof J. Al-Zehourli



Pharmaceutical application 2 O"x‘\*‘*” iy

/l- Evaluation of drug effecz‘ @

* An acidic drug with pKa %” cedina

solution that has a pH of
What is the ratio of u ed to unionized

drug?
of @&@ ®@
Answe§®@

@@@%

Prof J. Al-Zehourli



PH=7 Membrane pH=4

A-+Hr=HA (R A e A
(X) (10) = l (10) (X)
(X) (X )

7=8+Iogﬁ- 4 = 8+log
Solving: Solving:
(X) = (X) _ 104
10 T 10
(X) L (X) = 0.001

Equilibrium distribution of drug when pH is 4 on one
side and 7 on the other side of membrane for an acid drug with a
pK, of 8.0. Nonionized form, HA, of the drug can readily cross the
membrane. Thus, HA has the same concentration on both sides of
the membrane. The concentration of nonionized drug is arbitrarily
set at 10ug/mli, and the expressions are solved to determine the
concentration of ionized species at equilibrium.
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Pharmaceutical Applicati
oM

The pK, for Pilocarpin in ophth@»@X%rops

solution = 7.15.

What Is the percenta e base at
pH=7.4 ( pH of d ) ?

C,H;N,O,+ kD ——, C11H16N O,H* + OH-

@fﬁ

@%@ pH =pKa + log B/BH+ ( base)

; Prof J. Al-Zehourli




- EXTRACTION
* A compound will exist

its acidic form If the
solution Is Iess than

compound s:: ‘ el
* A compoun@ | exist primarily In
Its baS|c If the pH of the
sol Ols greater than the
ound s:: pKa.

; Prof J. Al-Zehourli




Henderson-Hasselbalch equation

by adjusting the
of the water /g



& | organic
’§-\ = phase 1
| 3§ HA ¢
S S H
aqueous

phase 2 HA

1l

H* + A T

>For the most effective separation

Ether the pH of the water layer should be
at least two units away from the
pKa values of the compounds

Water being separated. Then the relative

amounts of the compounds in
their acidic and basic forms will be
at least 100:1

Log A/IHA =2
A=100 HA

Prof J. Al-Zehourli



Example O( \\/

~+ At what pH will the concentration of a{{
compound with pKa of 8.4 be 10(@@@>
greater in its basic form than%@

form ? @o

cidic

Prof J. Al-Zehourli



Solution

<=~ Solution :
acidic form basic form

RCOOH RCO(?@
If the concentration in the basn* IS 100 times
e

greater than concentrat O‘p acidic from the
Henderson- Haselba v atlon becomes :

OO)

pPH = pKa+
A (RCOOH)

’ log 100/1 = 8.4 + log 102
H

Prof J. Al-Zehourli









