catbonates 4o  evolve Co,

]
: Acids 4uwn blue litmyus papoy yed and ~veack with

Boses +tuwvn  ~ed Wbmue papey blue.

.o bases themselves but show actidic ov baste natuve whe

. Theve. arve cextain substances which axve motk acids 4
rLl
Alesolved In  waodes . |

=,

g 2.9 TReve ave cevtain ox1des oF metals | like Na,O
and Cal which ~vyeact with wator o furnish  pgcees.

: Na,0 + H,0 —» 2NaOH

i Cal 4+ +H,0 —> ca/lo#),

;; These oxides ave barie in natuye.

Cevtain wonm-metal oxldes (ke cO, , S0, and N,Oc¢
when yeact w!h water yeid cavbonic acid (H,coy).
H,SO, and HNOy. Such oxides are acid'c in -na—/-uy/-e

O, + Ho0o — H, €Oy
SO, + H,0 — H, SO,
NaOg + thO — 2HNO,

Cextain oxideS ave on The bovderline o3 being
_acidic _or bagic. These oxideS which tend to be insocluble
N wateh assl ave Coluble n both acids and bases, They
ve Said 4 be amphofefic. N nature. e.-9g A/,_Oz

C'f;O; )
Koracademy.com
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In addition 4o oxides, cevtan calts are aisp acdic
_and  baSlc. i patyve e.qg N, CQ i< acdie  beco when
OII'S'SD}VQA in water farnig/;es an acrdic !o/uh‘on.
Potassiorm  caybonate CK,_C03> ls  basic Since it giéldsS a
basic  Solutiorn in watey.

BAQES : | -

Bases form a  elase of chemical Substances Jncluding
___metal oxides and hydroxides. | E 4

ALKAL]. : 1

. A_Soluble base ic called an alkale and forms OH" ]

ion$ when dissolved in f,00. In. genevral ¢the bases on
hydrolysis — pvoduce  alkal:. . ]

Ca0 + H,0 - calos), E
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r— FRHENOUS THEORY —

| Acip

A su | i -
s ~ . bstance which contains hydvogen  and. produce
3 ons N aqueous soluhon.
f ry - The presence o water e essential for bhe
F Ymation of HY jons. e.g HQ s covalent in ncrture  and }

doesnot  fovm H* ions. However it forme H.0F ions n the )
presence  of U0

HCl + A, 0 —y Hi0* +C1”

_ BASE —
" A __substance that contains hydyoxyl groups and
____produces  Aydvoxyl ions, OH  in aqueous Selutton.

NaOH — Nat +0H"

_ NEUTRALIZATION

The pvocess of neutvalization of an acid by a
__base 15 vepresented by the veattion of WY itk oW
g to form water, '

Bt + O — Ha O -

“AVIPHOTERIC _SUBSTANCE ' ]

The sSubgtance which behaves as an acid in
basic Solution and  acts as a  base in  acidic SalNon.

—

3 Koracademy.com
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DENNEYING AMPHOTERIC SURSTANCES .

To identify amphotevie gubstances, @ have

—

(e
_—

to See f it can acept as wel as donate «

proton. 2.9 H,0 s amphotevic. in nature.

—

———

MCA . IdNeh one ¢ arphoterxic

/ a). Coy” “2 HPOG ™
b) Ha(’)+ d) NHq+ ——
Explanation:
Q) cos* | E
It doesnwdt have any pvoton So ® canmol acet as
an  acid. :
b) HPO;Z B

Tt is  conjugate kase of H,PO, T

It can accept o proton to 90 back o H, Poy

It can  donate a pwoton to  become Pos>

[hus:5 - it, is amphoteric.

(.) Hjbf

It can dopate a prtov 1o . 90 back to H;o'

but it _canpnot accept  any other pyoton

A NHyT

Tt can., dopate a  proton . 9o  baclk tv ’:N‘H3

I+t _Cannot accept any  proton.

Koracademy.com
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3

A BYOUS‘f‘QG( Acid 15 a pProton donor.

A Bronsted, base. i1c a proton

acce ptoy.
a4 /J

HClL + NHa — C1m+ NH,

s

1

CONTUGATE AcDs AND CONTUGATE BASES

Conjugate acid s a  <pecies which s Formed

|

A8 a ~esult of acceptance of _pro'i-oh by a base, Evevy

bronsted acld has a Conjugate base.

Conjugate bacte. s a SpecieS which 15 left behind

aFtQY dona—h‘on O)[ a4 PrO{IOV) ' {;’Dm -[:l') e QC;O( .

-—

Hel + H.0o — H30t  + ¢l

Ac'(d Base Céﬁcnt{'o( Coryugg}(e-

A stomg acid produces a  Yelatively weak

conmugate base. Likewise & Strong base produces a

velatively weak conjugate acld.  Similavly, a weakey

acid have a Strong  (onjugate base and vict verca.

A  ~eactant and product that differ by &

proton (HY) is  called cobjugate acid - base palr.

—Koracademy.com _ o

—
e ——————— T i

Scanned by CamScanner



__STRENGTR OF AcDs AND Poase

On acid which can donate proton to a higher

degree than  anpther acid is  cald to be ~elatively }7"0”7 adid,

B A base which can accept pwton ‘o  higher degree
than  another bate i a velotive Ly '5{,70775)@! bhase .

—

Aclds  and.  bases cohern discolved. in water dicsociate
_into _electrically chavged ions. The degree.  of ioniz.ation
IS  characterigtic of the acids ano bases

—

Acid ~-base Reactions are veverSible -

_AuTo ToNizATION OF WATER

In  auwto onization of wateY | water act both
a8 a weak acid and.  a weak bace , ae it ic amphoteric.

—

H.O + H.0 = \"\50+ + OH

Koracademy-com
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! Pure  water feeply
hqdr@xy( iore.

oNizes INto ‘h&drq%h' and.

]
|
. Ke= LH*Tou"]

= ' £ [H:,07 i

Waley 1S i~ large  excess and ks
constant , so  eauation becomes

con contration vyemains

Ke [H,07 = [H*) LoHT]
i Kw = [H+_7 fOH_]

Kw_is called lonlc prooluct of water which is equat o
/07" at 25°C. |

|
i kw = [H0t] fow ™) = 157
[H*] = [oH7] = 107 'mo/dm?® in meutral fpure waies

If CH*] = 10”7 M S Solutien is meutral y pH=%#
(ut] > 100TM o Selution is Acidic |, pi <%
[‘H 1-] < 100TM —» Solutieon s Basic , pH 2 2

AS Kw 5 an equilibvium constant , it is temp evature

dependant. ‘
Kw ~emarns constaml: on add;i—ion of ac:d oY

—

base

Koracademy.com
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“PH , pOH _and pKw s Bl

_ pH = -log’[:H*] |
potl = -109 [oh~] .
pki = -loqKw = -log l07" ' , _

ka = IL\ at 250(:

The value qf pKw decrease with incvease N tempeva'f’UY@.’

TBH + pOH = .PK"“ = 44

_,_._W,VT_FZQ,.,,_‘»Y?’_“_‘," oF Ka , Kw ,Ks increase with inCrEaée N
Jcemperafu*re. '

5 When  pll decreases by 1 | acidity ncrease 4.0 Hmes
> When pH decreases by 2, actdity  incregse. 400 tmes

g

and. fo o |

,P/\/w = /P/\/a + IPKb

Koracademy.com
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MCQ - WKhat g Zhe

PH and pOH : o
- Sol utror : P of 0-001M HCI Solution ? 3
— [HY] = 1073Mm B
= PH = _=log [HY) =5
= = -logp™>
"’ pH = 3
= pOH = 14 - PH
: POH = 14-3=1 —
_ MA- What is [u*] and [oH]) ions concentration of o

f dolution  which hat a PH =4

e, Solution:

| | pi = ~log{nt]
. Lt 2 ) w JorPP
> [yt] = Lot

L7

Cu*] (ow] = 1p~M

Tow] = o™ /ipY

|5V 2 |

[OH-] = |0~

Col :

1

MQ: P Colution with pﬁsl'O , ndicate [H*] concenttation

[H] = 107"

WM

(]

= ID : ;

v »

[ e

4 [4*]~;- « P T
———'Koracademy.com _
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e e e

and ‘f’he aCIA
to dlistinguish

The extent of ionizafion

\\I
dissociation  constant Ko can be _used

between $trong  and weak acid. :!
—]
Hi0 + HA = Hy0*t +A” —
Ka= Lutjra’ =
[HA])
~+

Ka 1s called dissociation .constant of acd. It is the 1

__-atio _of product of concentrattons of dissecrated iong—fo‘

the undisspciated acid molecules n  aqueous- <o jutior. I+ |

represent the  extentp 4+ which an acid Is  dicsociated., ;

Geater _(he Vale of ka, Shongex is 1me  acid.

lPKa = =109k,

Smalles pKa_value  covrelpords +o gveater Ka value.

Hence O;Yea+er the value Of Pha _weakey wouldl he 1™e ‘

%

ocio .

A
Kas“ofiicls00-at 25°C 1.1 1.8 x 1075, . . ( | "/I

2 - . : t S

pKa of Hi0 at 25°C 5 /5. % , .

— = B I
o When Ko € 10 3) acid i wealg "/‘

When Ka = 4 4o 073 q0d
INhen Ko 2 1 9 QC\d s S“(fbv\q

's _modevately 5\1@(\3//‘

—
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1.0 = B +OH™

- Kn=_ CHA](oH]

- 1A ]
S A G“rea'('QY "'\'\e_ valyg bF K Yyeatey il b SRe
__kase, e J w e ngih

PAe = —logk,
MS.\:MPJF Ka_AND K\,

Ki, = Ka xHKg = (D"
2 Ko =  Kw
Kb

Kw being consank
i Ka x|
Ko I{OI aCadEIIIV.COIII

A : Sironger acid would have a lavgex value OF Ka

ond s Comugote  base would ke weak witha Swmaller Ky Value

ond  Nice vorgn .

PK& * PKB = 14 ‘ — d
; Kf\oufnq the pKa volue of o acid we ca fino

.[I (,O' )‘M q !E bGSQ \CQ VQ-
p (f } ‘l . O.v\d vl ‘Sa-'
: Kb S
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MG ; Acetic Auol £H3 ool hat Q p}(a value F 41 at 25%C.What
is The pPKe of its comjugate base  C(H3C00°

Sol: —
pKa + pKp = —
PRy = 14-4-T -

PKp_ = 13

MR Calculate  concentyation of' Ht ions oF a. Solution That contains
4.0M HE  (Kka=7-2x15Y)

gOL'-
HE = Ht +F~
__Initlat conc.  10M o O -
Eq. cone, 4.0 o e )
(mo\-o\m‘3)

Ka=  [yt] [F7]
CHE]

e —

7’1-)()0“1 = wn . K
p &

~0 -

Since A is  Veay mall &S compared o 4.0 4he +ovm o
denominaloy  (an be  appYoximate & af i

10— A = 1-0 | :
T2 x100! = 2* F
> = 0.3¢&M _,:

(w*] = 0-268 M

Koracademy.com B
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v Ammonia i

stonget, base “than pyridine  and “aniline

but  wealey than meféy/amine and e#u//am/'r)e.

MAQ - The PKe' of pyridine at 25°c is 2.25. Caculate he pKa

of Cen;luga’fe acid DE Pwl‘d.'ne.

Sol:
- PKa _+ pKe = 14
3 'pKa = 194 - .25
- pha_ = +5.%&

~
=3

___FANDING PERCENTAGE _JONIZATION

"/ Tomization =

Concentyation of jomized acid. ,, 400

Original concenivadion

. oY

: /._Tonization=__[H*] y )00 T
3 [HAT . | *

_;; hle {md °/- ioni: zation fO‘s weak acids.

Koracademy.com
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J.EN!& Acid AND BasE -

A A base s a cupstance that  donakes a pcwb “
g ”f\ electomd . amd  an aud s a  Substance  which accept
o pois, of elochons.

__FORMATON OF AI(H,0)¢ ]

AIT> ions  form bonds to six water yolecules

0 give a complex  jon W ;
ALT> + 6H.0 = [pi (Hy0),]" -
The Lewis 5hug+ufe OF “water Sugqg ests that +Als B
__wwlecule  has  mon \bonding  pairs of wvalence electvons and. can
thetefore at ac a lowis base. -
The eleciyonic configurati'on

of lhe AIT3 o sagyesfs

_that M jon  has erpty 35, 3p and 3 otbitals thar can he.
_used. to  hold palr‘S of  mon bondey electoms . donated. by

__neighbouring uua’{?r moecules .

Alrt3 = [Ne] 3s° 3p° 3d° : -

Thus, the  AIH0), " jon ic formed when an pJ+3

actng af a Lewls acid picks Up Jix__parg of

netghbout!ng  uvsgtey v lecutes qdmg al

an  acid —bage %W\flex? oY camlplex ion .

ien

electrory From
Llewis basesS o give

LewiS Acid amd base -—eact withy  each othoy

Such Jhat a covalert bovd fovms, itk both electrom s
mwdeo\ bq e LewlS bace.
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_LEWIS Acps

- Afomc-) NS oY . yorecules  with incomplete octet of
electrony.

2. Cations (Pogitive iong)
3. All Goup T Halides

4. Pen’cahaudes of /)hafphoruf Arsenic _and__Antinmony
EXAMPLES

» BF , AICly , Agt , cos , K™, M4t , 505,

RMqX BT

_Lms_&asﬁs

1 Molecu(es containing an atom with Llpne pair of

electrons.
2. Negative ions ( anions) are bales,
EXAMPLES

L OH ", Nia o Ho0O , Cyanide ion [CN"), H.0,
> .

2

RoH , B F~, S0y, Cete

— — |
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"BUFFER__SOLUTIONS T

——

A solution which veSicts  changes in pH when a
Small _amount o a  strong acid _or _a  stong base s addod
to ®, 1S called buffer solution.

PREPARATION

A buffey Solution ean be wade by wmixing a
weak acid with one of its  galfs OR mixing a weak hase
with  one of its Salts.

Irn  o7her words , a  puffer SolutionS ConsiSts qf
_a_mwte of a weak acid and #s conjugate bage oR a

e — e — T —

weak base and its conjugate acid.

_PROPERTIES

1A buffer _<olution ~esists change in  pf  oyen i
o. Small amount of Sffbﬂf] atid  or o pase is added.
to it '

2. A buffex  s0lutivh  -maintains e Sabicty o its  pH by
hifting _ theiv _equilibxidm Jo  concume  added H* ione
o 4o veplace H07 ions  which  have veacted uith the.

~ odded OH™ iong.

3. An agqueoys golution of a oy acid  and  its con',uqafz
ba%e, connot act as a_ buffer golution, Swonavly a QO[(;‘HO(V);
of &irong base and S conugate cid donok fovm a  bufed

{olutiom .

e e

e
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__ExAMPLES -

1._Blood i oo buffer ama maintain 4 .PH of 7-y
2. Acetic Acid /fodt'um acetate | o

B PhOSPhov7c acd /pbotassium dihyodvoger,  phosp hate.

_*JMP\C— \C. BUFEERS
A__weak acid and s Salt with o Strong
conjugate bagse i consideved acidic  with pH les) than F-

eq CHszCooH / CHycoona

MFFERS

weak base and ite sfait with a Strong
conjugate bage is considered.  basic with pH 9reater han 7.
eq NHyOH /NuyL

::E*AFFER AcTioN

Concider an actdic buffer (olutten COnSI'f{:fi’)\f} F

aceric acid and  sodivm acetate.

= +
CHacooH + H.0 == CH3COO + H30

CH')’ CO ONA (————\‘5 CH3 oo + N0.+

WNhen o g acid ic added , HT ibn o} the ]
o acetate Jon (CHcos) of ho buffer.

CH3 cook o
added, the added OH wn§ a¥e

ocid  ~each wi
H‘f + CH3 coo —>

Vs

o Shong baf? -

: Lzhg‘nb':i +he veackim @ with acetic a td  wmoplecules .
~4e MoV N
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“(ALLUTING pH OF BUFFER .SOLUT/ON

_Hendevson = Hesselbalch Eguation:

/DH = pka+ log [Salt]
[Acid]

IDH = pKa — (09 [ peid]

[Salk]

- IPOH = pKp 4+ log [sahf]

e [Base)

If [salt] = [ac_\dj then PH = pKa

T{ [QQH:-I > [acid] then pH > pKa

Tf [ealt] < Taad] then pH < pKa

* n — Koracademy.com-
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EVELING EFFECT - - - ..

Ove  way to cowmpare the Strength of acde is

&= {0 celect a ~efence basé Cuma\lg the SOlven'l:) and

_ Jdeterming _dhe  oxtent of proton Adonation from the acfds

T 4o the vYeference base .

The Strongest acid that can exisk n a.gwen

2oloent e acid chavacteristi of that Sovent e-g

H.0" in  water.

Strong acds like perchlovic acid , HCL, HNO, and
W, S0y N watey appear, to be of equal ¢trength ez
2 a\\ o-F Hhem digsociate compl_ctkeit(_ TT\uS, watexr aS a baje,
¢  unable +o Aiffexontiate  among the ~elative acxd. thengfh
of acids  Steonger than hydroxonium ion guck makar\h./ _
= of ony Solwent Lo Aifferentiate "amma the velative St(em\‘k
3 Of all Cacids e tetmed ay e levelling  effeck.

—

The (eveling effect of (atey. can be cornp enscrted
fox, £ a yove Vuu'e‘oklg basic  Solvent Like acetic acid.
)

: is emp(,ogo_o\ mn place of water, Since. acebic acid s

wuch weakey base than weatex ) kb & wok  easily

- pyvtonated. Tn  acedic actd +hey ave paxtially

A

ionized So wse egn find e 9:\*(803“”‘\ c’)f acids.

Tre move  basic +he colvent the ynore will acid

donare hudvogen jobs  ond  Hhe  edve & ‘u~>'\\\ dissociate:

: Relotive Stvenoth of Cevkain Hcids:

__HUO, > HT > HBY > wey > HsSoy > Hnoy 2 RBCLOs

s
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“ The ~eaction of cations and anions of calt with |
watey i called bhydvolysis ™ =

l Huydvolysis  is  different from  hydration. In thYO'.‘/S"i
_H-OH bond 16 broken usheveas w»  hydvation water molecule
adads up o & Substance  without bond  breakage.

In calt hydvolysis . galt completely dissociates in

_watex and its  anion and  cation  weacts with water to

produce hydwxide ione o hydwnium jore  that affect the
ot of dhe Solution,

FOUR TYPES OF SAULS

1- Galts  that ave from e¥rong  bages and ctong
acids  donot hydyolyze . The pH  will' vewam wnreutral
ot eg - ' '

' - Nall -, Na, S0y , KNDy otc

2. Salts - O‘F weak acids and Shvonq bagoc hgdfolqze p‘roc!uuni
basic  solutons (pH » 7) ks
e-q C(Ha¢coONo , NacN | Na,S ebc

CHy(OONO. = Cl, coo~ + NoT

CH3C00~ + H,0 —5  CHCOOH + OH-
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E 3. Calts Of Sérorg? acds and weak bases htld'fﬂdfl/zé -
b ]’Yoducmq acidic _Solations  (pH <F) St .

1 g _CuDy , NHyCl . NHyNO» etc

NHy ¢t = NHT + ¢
NH® + 1,0 — Ny + H307

4. Salts of weak acids and weak bages hydrolyze
but the ~esulting JSolution 'S either meutrql | agcidic
oX baSic. TThig dependS on +4he ~elative values of
Ka and K, of Ca.{:fan! of The salt. |Whichevey is e
ctronger  acidd o base  will be “the dominant factor In
de’cl?.rm'lr\ihq' whether it ¢ actdic oy baSic. The cation
will  be ﬁ;e acxd and e anion Wil be The base, and
will either formn o hydronium on  ov a hydvexide 1en
depending on  which _lon vearls wore veadily ewith water.
e'-q NHy (N , NHyNO, e (05 | CHs cooNHq
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—__OWALID

-

An Ox‘qacid_, oY oxoacid ;16 e acid that
contains ~ oxygen. ‘ ; _4

. i,
_ Reamive  STRENGTH  OF  ACIDS:
The ~elative <trength of oxyacids can bR
' Pyedicted "o Yhe baclc of  the EN difference an d.
_oxidation  number of 1the central non metal atern. ,,
The acdic  etrength  increases as the  E.N of
the central aotom  increases. e-9 As E-N of chiovine 1S Grealer
_+han Sutlphu‘r, which I Yuyn e §sectex than —Hhat of phospb;xu_g
it can ke predicted ~that __Hclby, > HzPO,. : ki
For a given  non -mekal . -p,;-e acid 5—\-fer3q-)-\.\
nceases  asS  the oxidation  gnumbey of e cerstval atomn
ncreases e g Nikric Rcid —» BNO3; ' which N hag

exidation
numbey of +5 js a chonger  acid  4han  nitvous acid HNO

Y
wheve ¥he nikyogen  oxidation state g 4

- CIZO7 S S’f‘fonﬂ’g acad. 1~ natoye. bez CQ POSSESS
+71 oxdatsn atate. |

& Koeracademy.com ]
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_IMPORTANT PoiNTS

.__Monochlovo acetic acid s Strongex _acid +han  acetic

acid  due 4o The  presence oF electron attracting

group , (Horine

¥ Acidrc shr@.nﬂf}'\ Of Halo gen Acds .

HYL > BBy > Ha > HF

HE bond is 5+myyje5(: hence it iS (eakest acid

amodng  all  halogen acids.

s POLYPROTIC AcCIDS:

POZHPTOZ:/‘C actds axe Spec;‘ﬁ'c acide  “hat are

capable of loSing wmove tvan a  Single  proton Pey
molecule in ac,‘d- bace ~vyeaction.

¥ MoONOPROTIC AapS:

A wmonoprotic acid is an  aed  Hhat  denates

only one proton ov hydrogen atomm per wmolecule t an

aqueous  Solution.

:>f HyproLyasls CoNSTANT

Ky ka

Smallox value of k, or K, , wore will the

Salt hydvolyze
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