
Tonic Prrduot Nad-e /Tonisadion con steu st Dade

Hao Auo pwtulysis

k

. MJ =T4'] [
Kw

Pro duet
aut pto lysis

cOhe, Ka 1onje

Con steud-

K TS depends on Hemp eone Temp.

A 29 h o mo dm

ewhra o mol dm

Vedt ot Ko aloasAcidic Tu']>[6]
demanS Constun

Boaic

amddSynd +he Soundn ot

eak acid (HA) CseSe Fa 2 X o m d meles

acíd Psnt SoluhoOX

HA

A+ inia Mle

equilibm 8- 3

Ka x)
-8

2

Ceoulc aeid is S mal

Ka

sne [RJ=
mol dm



[o4J,Fo Conc

mul dm
2.S xIo

3

23MCo4) hes .C * lo a 248
soluho hauin9baseT Coeak

o and o
Rnd COnc.

baseCOnc.'"2M

M2loy)24
M Co)

O
2A+ 1i ha

2 d
2- 2A4 urlibw

1o)

6

Bu em

3V Gx1

4
mol dr3

12-' 2 .5 lo mel dm

Limi tehons Ostuwald's diiution lcDb
vadid only t weck elepuly e

O- Valid only t mou bastc acid omdmon oedic base,



Cund aJodeDaelcuh on betoeen Fa b
Casidas

H4
Ease Cujak acid)

NH

ogade baseAcid)

Ka

=Ka

AcidCogateValid onKa K

Pairbose

CogadeAcid
base

is Cus toEKw Ka K6 aKa

Ceuhe baacrd CUeak eohe
Uiseand

Borc C oTmotAhich
ambo sc HcNCosgodeC

bose tSC ok
AcidityHCHHet,

2 (Bas cinY)



Soluio

pH -.
Molom* malwaY3kerP Concen tsohn

of eurc Suludionlh pH

Oe

Suluion, o FLa7 = mol dm3Fo neured

p'= , g 7q.) 7
ProVe ett Gciacidit

orod 4h

CCnhis Pof
ess hun hile

he Precl Pue Hd 'sh
Foom Sotme

pH S Code

p dop ends

63

Puat

F
p

(-6 6

COad en,PH 7bu cho enp eg atuck P cholSO

PLCdu ledion u Acid
Cal Cul odt PH

. (Cmpute isscilp = - L3
)

PH 2



Cal ade PH 7 M

H, S° 2 H + 54
2 H M 2x I

pH - loq (2 >1u

= - l.3
(o.30 4)

3.7 o

Corud ae pH of He

=

Btfo a cid PH 7
is MecmMolanty Hc

Le dlue

in TH']otot Oaders n bwe
Soluhop

H

n Afpex.)Ho

H HS, du) 7

1.o

P =
. 96

S C tusion accuoary betrCwoid Ond

Considir Hhe H"S ok cOater as



et lJeshAcidp

Weak aid (HP) (8 1) (k =

A

2Fiad he

HA

M
Trih

2 8
A+equi libnun

ka

<1
Ceak

pH

P
2AcehcAceht acid of o. u2 N

Het oc2 M

O. oz

C Ctquiliin C -c
C

O.o2
PH

C4i)
PH 439



aleulahen Base

Ba Co

Batt

2 xsx|S

M NaoH

dute SulhonsM

adsoWe ha conside

Na

lo7

47 111+1o= (u)

p x
695

po Cadodehon Ldek bu

PH calu lahon af ceoK cLoi dSame Concep+ ise

StunYC d

Ci dn)

PH Cdculaien f mixtu ot

MHe (IL) HN
n CHe) o moles mole t
n CHases) mules mole>

(Total) =2 xlo2 moles

Total velume 2 dms



LHS = = 2 l

PH -y T«] =
- ) : 2

MHC O. dL M H3
,V+ M2 V Valid ony Y so} arfdT4

monobasicahith sV+

.O ool o.04

2

O. SZ

pH - o.c2)= 1.69

PH Calcu lahen S b-S

O 16 M Nay (2 d) +l M Ko (1 dom

+

Smu bae
c

VIv
2x S

3

oH lo

2. 4o- 4 x16

PH 1 6

PHH Cadcuiadfon ot ni, ef Shun Acid
Baeo. 2 M Hc (oo5 dn) t a. | M Co.or dm)Na o.o dm

H = I
O.OS

PH= -(o 1.30



O. 2 MHcl .02 dm* +o. 2s M Na*y (.a dm3

of 1D2 O.OdS mules

o|25 mulesO 2 Xo.o

moleymols

domin de hen

1, ,vTow7
VIAV

.ol25-o ouS

O U7S

o
C

3PH

HcC2 dn 3 dm+

Heot

4 2 M, U

Acid/ Ga3e
V vL

2 l6 x i

2

2 7pH -eyLy1
Had many lites Oads Lhe added

ot Suluhu o c)having PH = T a
cn Gqunuj

solwo coidh p= 2on auous

PMHc)
He v (Hen) = |

n o moles of HT



equicd

[H]- 16
Volum e

added
Le a' L GDater is added

+) L

Tota volume

moles e haSam6RemasnRe.o1" =

Chunye)ny Oates COnC
.

M
n (Peq. So")

9L
He Ba Co4

13H
PH 3 bo 3

2L O SL

2 l

Tota n' 2 xI5 OS

2 2 S L

Todod HJ :S* l
2S

utue6 [o

P - (0. 6 x/s

3.2 2



pH Colrdadion ot Acide Bfe Salwh0n

Salt
+ Acid

Swwion efConsiebs

C Coo C COoNg

PC Coo CooS

CCooP NoDC Coo Na

Comi°1 Saltka
Reap ini Hd

Comm
Conc.

Cce bec t of

KaAcid]
Selt

Ka

- Ie. LH' "a .LAeid+. [Salt
St

PH pho
Aidj

hich is endersso) BchIHassee

ot cCeo (o.i m) + Conoo.2 M)Find pH Soluhn

Ka

saltAcidP1 pa

+ o(

5. 30P1

s hutd be addod to5 tm3

pt =4P= 9.7)

of HCooaWho volume
pruduse bufHes otHCooH t

Vtonsidor Hcoo Na
Total volume& V+5u

MV Sox o.oAeid Je
V+Su V+ So



V
Vto

Sa+ TV

Sut
pa +» Acid

3:7 t, Lo:/*u]

O-oS x So

(o.04 V)

o. | M1haviPH of Sclu0 havin on

M Ca CCgco

salt
Acid)p

2 O .02

p of Soluion Obtai ned by mYn 1L O.2 M HCou

CmC .| M1 Naey

HCou HcooNa

Tiks O

Used .

Yes, bufTerCoN ra 1
Ma be cas c

HCoo HcoNa both Presen

7 TAcad

pH pk



|4Me Mechanism
Bufferot Acidic

HCH Cou CHCco

NcCHhCo
C Coo a

)On addi Hon of Acid

CCocehich ect oi+hAddikun of H.
+ C o

h Coo

tie disseciate
Conc. of C CouH1 nd

effect + disso ci+e baap
dut to Common

6) on cddi tion Bas

Addi Ku of OH fom Hacoct

cehich by disroeinkunConc H*J decotc be inCrensed

of ChcooH he H] Conc. Soludio

C



pH f btler il cue
Aeid /B6se

%The issligh chonje
ofamoudacddihon

dissdedC2)
Cco and 6.4 OneCHCcdNa

Soluien Ca 5)
Calcuabc

Scuho

Neus pH 3.6 He added

addedHep 73

NoUH s addedNead

O.M.
CHCNu O.2 (note 322

71 c 12

MoleS

1SostpRo

Acid

pH 5

3.6 H Gdded 36 . mo ad
o Solujon Contain CH o

CH, Coe nNa HeThis H
Sas+

C Cco Na
a c

Tni O. 2
O 2.Used

find
o3

o Selie Condain, C CoNa o. M m d

O3

7Sa+
Acd

+PhGPH

5- 0.47

PT .53
addi ho

n). St het
Acid (He) sih high

Change

Evn S
PH Lf hulSmau



7:3 molesO 2Addihion ot7 1 H
36.

NatHel CH CosHCHCdo Na

O 2Tiko
O2Vsed

O

bufferemai^sNe Sohuh0n

Putu cOeakbecomes

V
2 x/o2I = C

2- 7oH

addihi of S7 eidu
otBecy

droshcaly chenge Soluso does
sclusun

and
PH

bufHernot aCmonS

Addithio

NoO is Nac

X

Iihal O 2

Used

O3

PH p

S + o7
5.1PA



of H GT O1

b
etNumber

uni
%Bulfes Capacit

chore he pH ef bu!leraEquia

adde doyNo. Ot moles

chane

Basic Suffen

tee bese
Shen1 Acid

Sdt
Weak Bae

NHOH

Sho +hod

SA)

N
Ho

Ht

ProuideA H

Hon H

Shoutd
NHyC

NH4
Na

NacSaut

leak Bcse

Bfle (Proded u >*
Tom>

ft po
Calcul cadjory

Basic bufler
poH

Sut
Bese

SecuseS Concendod)k =H) [o

ConmmnBaac inibw Co



Fb Lsalt+ J Loy

Be
Base

p 4RYp
nd p of

Sotpo= pFb

S 7
po

5.7

14-p7 .23

* Rd pH ot obiaiecd mii2
Sciuun

o. (NH4)S°4Ond
SoO m

Caions t boseSaltP1= P + 11ees
=5+

5+ o 30
p = S. 30

8.7



Mad Rnd p Soluion Obaied
2 oo R )

CUm

He NHy) Ho+

Taiba O. 2( S)
mmmm

2 mmUsed 2 m

20Fi

po =5t
pH

Mechumísm

NHoH N

NH4C N

Addihun ACId

hn acid 1s Gdded H tycombine
e

OLySo idns to Toy7 decreos esade /No Cun dhence to adain eouilib wm
ons d asot iabee mo

Addion ot 3
Base is added ieoHe ons ,he co c

When

coith NH
Cund m NH 04NH4 o creosecannot dissotie becauuse 0 etComnèn



Oolubili CUnd Solubilit Prrdu ct-

tes ofTwo Salt

Hhly Soluble Saltt

niades Soluble.A
,M , Rb, CsCs SolubleA Salt ot

A
Soluble Salt

c hemi Sh fsoluble Salf-Caued

AC BSy AT

solubíli on StudyCUeSolubilit Cm d Psodud-

Solube SaltsPomg

Solubi iy Pruduc sp

ArB

Solid () (c)

TA[P
A

isin equilibium cOih . SlukoWheneAs on soid

Cnstovntof SoidHhen Hose Conc enotsiy

Ksp - [AIeP]
of Cen rio ofProdue

Solubili Predu
Consentahiun toakenons Povided

Soluhenof S rtcdB

depn ds
Ksp 1s depen o tem pe adune

inibd Con. f Acndon



Patentof 5otulcArmandSelubility
stodt od nCmperadnSudvr oded

bethus eunn soubl nd sdhubilit Pr diet1 Relodhan

ec holyt A, pir, y)o) for

Salahit
A

Con(o4

Tnihid

Kop

orylc

e pt

Cot
Sol

1
1

3
As)

Fon

A 3
x Ls

(s) (s5)
21st



Az B3
) Giue Solubili Povdus- of

Kap s)°C3«)
=

SoluhilioderAr onnN
M

M 3217
2 7 x 10M,

2Fuo MX Ksp

2x 1 7
S

Foo

Fsp

KspS
21

Sslusiliy Gwde )MM M7

Solubility O.279 LPbc a+ 2 2 K

ind KhsR

P2+ +2 cPb2

sp ) (s) - 43

hsp s
o. 211S

=

L

211
10W+

M.wt moles
no moles

211
nmo|

L

4o7P 4 4(i3



SolubiliASolili emdCommon e lHeat

AB

sPori Co)
Slble

+Ay

M:)H
Sluble

equili bnuawebockDeg d4
BecausC ol

disturb
oCoehusond

Common ellf.
be caLLSC

Solubilit decac ose3

hind Solubili ot Ba p
o2 m Pa No)

Ks (s) )
62 hul dmBoN)

od2Bat
S S

Ba CNo

N2

o.2 2(o.2
O2

>tuet

- (s2) C)
(s' (s' o.2) (s)



s'sEgible SalubiliG e Cam pont ith
ef Ba N

O.2s
s' 5x lo mol dm

of on Solubili asn dL Paesen Commndn

de coeoseS

Toni'c paeduet Pa cciPreud jornnd

AB A

C Con cem trahujkip I]l°J At

Scuraded Con cem bhanAtKsp A)Kse

be dissolue dMo-t Solt CunKsp

Saturade d SouonKip ks
Reooin boskord Pacei pitodion

7



so fubiliy Povdue

USi honNoo St

B
F

AG= aG t RT en g

- nFE -hfEt +RT hcel

AG =o -hFEi ibrmum

nFtu RT n g

303 RTT Kea1

Eceu 2. 33 RT sp
hE

O. oSq

-13ger () S 1
edu chin pa terdiol

SThe Solubi li Puduct
It he Stondeooda 28 k

o.7 VSot half

Poteniol (invStem densd ecdu chn

O 7 V
Ano e

Eu Fap (2 8

O.oS 5
o. 12 V



E AnedeE Coahd

tAnededhodr

.07o. 72

tcohd O.79 V


