.'-i {| [t
3| Y -

| |E’-C'Uf.ﬂf.h:rnlsbt.? 3 the b xanch n} Phggf‘r_a.f chemls’ma
Whith deals with te study of Gmvetsion i
X Chemical enevgy ino  elednical €neTdy ( Gralvanc cell)

% Electycal enevgy ivuo tnemical energy (Elecrwlytic cell)

PART— ONE- GENERAL POINTS

1. CONDUCTANCE

so Subctanes which can comdud EJELUtftf'l'a aute called
Condwetosts . Conductosts axe v Two Tapes

% Metallic Cmductog (electstonic Conductors) ] e O
% Electioytic tonduttong ( Tonic Gonductorh)

METALLIC CON DUCTOR

Flow of Cwotert due 1o Flow of cwutent due fo
movement of fstee eledtond| movement of Tong

poesnot (velves transfey | mvalves txanster ofy matevg
oy matters

Does ot Mvblve any
Chewm) cal mngees

canducﬁnﬁ Powey is vsually
ves High

!

Involves chemical rihﬂnﬂe_;.

Conduchng Powey |3

Loy vely less
Doesnst follow foxaday's | follows feradas Laws of
Lo of elechsoluLig elecfseolysig

on m cm.sin_g Tempeajure | On IﬂtTtﬁShla Tewm peyalue

Resictance Tncreases Resistamnce decreases
Conﬁudiwfa detyeasel ConducH UHB Incyeaseg
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2. (COCNDULTANCE TERMS

2.A- CcONDUCTANCE [¢/G]

NCERT 3 conductance & (BT (6] Lse @ gz €|
Recipsoca) of Resistance ig called as Conductance

A
R

unit = N =ohi '= mho = Siemens (<) S
2.8= SPECIFIC CONDUCTANCE /COoNDUCTIVITY [o/K] B
— e ————— e e e e e e o B

PHYSICS USES SIGN = O
CHEMISTRY USES SigN = K

IN PHYSICS COBNCEPT OF [SJ

—  _———— g

R:f?(%f:’? f':EEL i—"“'-“':_"ol
! 0_ I
SPECIFIC RESISTANCE
OR,
RESISTIVITY
Recipsiotar of Resistivity (2 Called Condy ctivity

OR OR
SPECIFIC RESISTANCE SPECIFIC CONDUCTANLE

v =

[=l_,<_t_
g~ a

untt = P (Resistivity) = JLm OR Jrcm
g (wﬂdnm'viia) = ' R Nlem oR S or som!
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IN CHEMISTRY CoNCEPT OF [KJ

% 1="distance between elecdiwde
(genevally iy ¢m)
Battery 2% metre T & WX
ahy genercally e &TaT ¥
% Q= Dipped Swrjtite dutea
3 swrlace area Gy AFd RS 3T aTieg & <=
ST o ATAT ATHT  Wiory answey 3] €|
% L)and @) donst depends upm nafwee of electro by -

% for a a?u'{-*:ﬂ cell 1) and @) always Seman iﬂrmi_
therehore L T3 alco Called Cell constand pety6”]
(2

Reasom 2 o Battevy &l size Wﬂ{ﬂ\”ﬂﬂm@”
ax AT FF  RBadery oYY AT AT length 1T azeq
miytase T decvea se &L Hadg why éﬁ. is constant
and Called ced Congrand [c*/ G*]

S35 e
K"JE a
k= ax &
K = Conduthance x cell tonskant
14 Ad=lom
a= lem

then [k=G| So we can Say that Conductante G

lem¥ 1y Solution 18 called as *speciff; conductqn e
Y

Condueti 'J'r‘la,
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2.¢. EQUIVALENT COoNDULTANCE { Zeq OR Aeq]

Conduetance of oy The ioms pruduced by 1 §m equivalentss
of an electsobite in given Volume of colution 12 SRS
Calted ap equivalenr (pndudance

*0 conduckince of 1 cm® splwion = IS
os (OndUctdnce G} v em® Solukion = KXV

(req = Kxv|

Vo™ ot splution (md) whid contau
13meq o an electsolute

suppase  coneevifstation i3 Neg | Lit

> vol™ o Solution Cm’ﬂﬂinmﬂ N gmeq = (000 MU

. Vo™ of olution th:ljnirﬂ 194meq, = mr%ﬁg

req = KXV

vol™ of Solwtion (mu) whi ch Cordaln
f gm ey of an elechnliste

| Beas
= 100D
Hen, = KX:HT\IF:]}‘*

UNIT Treq/ Aeq] = N 'emi'x em®eq™

- 0 emteq!
= S leeq(—l
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2.D- MOLAR CONDUCTANCE LAM OR Am OR Mm]

T e

Conductance ofy au the (6nA psuidiced by 1 mol o}

an eleckstolyte in given volume of Soldion 13
Cillled O TOLAR CONDULCTANCE

oo (pndudance Of 1em3 2olution = K
(nndugante B’h Vem? Selutiom = KXV

b‘tm = K?‘H |
ug;ﬂ aﬁ Soluion () Which (mteun 4 mol v} elecwdi]™ & __,_

] & - : ﬂml
*2 volume of Solution Conted iy ™M mwlay = 00

17 1 molay = 1000 vy
;‘h | fr Fr M
\}‘H = KXVI | |
2 x (000—¥ vol™ of <ol Son (mU) Whith ovdaum
PM ] M1 4 mol b elechrulyte

S e By
uNiT Eam/AM/ M) = JL lem' xem?eq!

_n-em® mol”

—

- gemZmal”
RELATION BETWEEN Xxm AND Xeq
= 1000
req = K X -
Nl [OD0
4 Mxv- £
e A
xeq, = vef
[Jeqxv.f = am| Mm™valie of v-F 1 A g & el %0
) g MM 2 heq,
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conductance and (onduchinty are ddelitive pHO P@dﬁ
M 13 2o w3 elecholyptic solutipnHseveral elechlihic
{ons ¥ aF +otol conductante of solution willbe

CrotaL = Zcrrm + gwmeﬁ]

FORMULRAE

S I8
1. g=+%

=Ll .l = MG
2. kK= = -!;- GXG == =

3. )uect=-_l-txv=== K X lﬂh:m

4. xeq= KXV = K X '::“

S. AM = Xeq X V. §
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QSN The vesisttmee 6f 0.005M KaS04 Ok 25¢ 13 20041

Cell Consmand (l{} (546 [‘qu_duﬂn]'-lﬂg cell 15 ‘! [1—,:{' Hhem -{—Fﬂﬂj
Cawivalent tonduuance

Ry _)\e;t: K?(lﬂaﬂ

“ e
8s) Resistance 0F Dednovmal soluhody pyesent betwe
two plodinum electrnde Hat a2 lo% &7 apartt
dipped and S-4 em® e found o be

Colewiare Aeq Of solwd oy

M HOME WARK ; _
5.5 N Pla(ga), 20ludion 18 preserd betweey) TwWy Plakivym

] ' Fance v <o ljon
eleckupd? what Qe X & AT the orelisid t
s 260 - ten caludote molose eondutiance 0% Solution)

Himds Masug —> am ~+3504 ;
S b 6
S KX Efﬂ xv-F
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¥ . 1!4?
QM Resictane op a Celoum? of 0-5 msle Pet Jityree NaoH

Ecxip e coltulate we ResisHvity, (ons uchvity a

MiDlex Cond uﬂ.ﬁw‘r@

: T PO Rl L) ~L em=06.5tm
% P'% % £
k— =
f"-l?'—ﬂ_“‘ ﬂ[WWj“)
sl S
§ 5: 5% (0 X 314 x(0:5)"
= 5D
(9= 83.135 -
i et
s, o = e 01148JL M
2 "}J' = g3-3sA<m °
B e Nlen! x 1000,
T e e —
. -
OPTION ﬁ—i‘r,ﬂ;ﬁ CAM = 228.6 JL ' Cem?) s |
J}rﬂ‘dﬁ%’ﬁé = JL—i(lEq.rﬂl)ﬁlﬂ]_
| TR [ T
QZJH-..H_E'}' 5 llﬂ,é}(laq‘ﬂmlmlmﬁfhl
A TRl L =

W A= 229.6 Ao mat™

1

By A= 239.8 A €16 m2) mwot”

‘J—ﬁ} AU aje yyyect
Ang = U\J
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0 T

1S 100 mho cmeg! at 25 » A el Wi electyde. RN
tHof are 15 em is swijjdle @A and 0-S & apard '
Is ~!ri»UEid Wwith 0N WL(?L"Fl goludrem - How muh S
(et will How wnen the pytentlal ditferene .
betweey, electnode 18 5V. e
Bae  Np= iR Lty [V A Y ew R fmd FTTE | il

e i 00
b0 = g%a "1
| O < (DD D
[0D :-—E—\*?{-!.S—-Kﬂl
| ) Mo BRE IS o,rsHm]
i‘”‘lg L umdmn_l P

69 The condudivity of 6:1N Naon Seuhom 1.8
5652 Scm~. LONen equa) volume of OdN Hel
Solution 15 Qdded « The Conduthivity O3 yesuior .

decyenses o 0:0055 Scm - they Calculate. B8

Sobudioy _ )
equi valen comd uctivity o Resulband Sutton
o NopH —+ Hcl > Nact + Hao
O:1 N 01N '

letvel™ ILi4 | bt

ﬂT”‘E‘L — NXV Nx\V

e o ol m &Y
Nwag = O (88 Neg = K* I
e Aeg - 00055 x L080.
- 0:05N 0-050
| {7\% = 1y
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&1 whey a certtain Conductance was LPlled with

‘5’}3?%5’&- pS M kel Solutim o hagd Yesisiomee of 4oow
aF 95°Cc wwen It is filled with cach sylution
(11 gm in 500 ML Soludior) - 1t had seststance of
90p N Lk Coprdit A ivity b 0-05 N kel solufion i3

0.00l89 scm™ calewlate (Ans = 0-35¢'

@ Cell Consraviy (Ang =o.156)

B Conduckivity s Cachy Ssbudion (Bms=8-4xio s
G fa

© Mblax Cﬁﬂd&ﬂ’“ﬁ?i}qj f;"ﬁu catly SD'ELLIE_FE}}?(&HS:%J—S{PHLM‘* -

G equuvalevt Cﬂwwfuiﬁﬂ*’%@f OF Cachy Seludion (A = 9.1
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FACTOR EFFECTING ELECTROLYTIC coNDUCTANCE

(1] INTERIONIC INTERACTION

("] SOLVENT or HYDRATION OF 1oNS
(ml NiscoaTy

[v] TEMPERATURE
V] DiLuTioN

[17 INTERIONIC INTERACTION

£+ hreronic | ‘g mwre ten mobiltty of ik
Wil be decveases and tus Condudarice will decredses

1] SOLVATION or HYDRATION

« Solvent molecule @ TON I STEAT sol vahion AT 2]
Hg o>(d LON a’ﬁ" <plvert U3 @ {@T]T ;ﬁ— TON m-w;_—{'— ¥
_rér spT QIS AT 351 move &0 Al slouly move

HIT Zo Conductanile clecyeqses .
xﬁimﬁﬂ@ﬂﬁ%mﬂ'%mﬁﬂmw

o T € af AT A ewr Homm MSE
Li T2 Na+¢ K ¢RHE e’
Lty datd Kt Drpt >t

% Si2e ofloN =
< HYDRATED Si2e=

) VviscosITY
VISCOSITY a"&‘ﬂ ;[51_ IONS Eﬂiliig ’mﬂfﬂﬂé? FL UTY]]
Bb .. VIScoCLTY OF MEDIVM [ NCYeases, conductance deceqseg

(iv) TEM PERATURE

-__—-_-__ g s

on Mereacing Temp k-E 6} JONs 1M Cyeases L’flﬁd TOVCR O
aﬁwuim becpme weak Herefore "'Lﬂb'h'f& 0% 1074
ncyease « tnags Wiy -
Tempevatue (ncveases (T)} = Condudance (&) 4
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(iv) pituTioN
HA A5 s A= e ffect YT Mteyionic Wheradion s Sshvadi

and temperudure s+ ARy MmN concept U - bud efpect
o dlbution on conductarice (g go tmpovtant concept

[

DILUTION INCREASES = CONDUCLTANCE INCREASES (&)

DILUTION INCREASES = CONDUCTWITY DECRESES (K)

B EFORE munimg
Impl pEesent in Lopmd

ey R — |

== e e e e I T

e o YT

looyd <o have = 50,0000 (ons = 61 = /Am,
g U Sol” hgave = 56,00000 s = K1 [ K Alwajs 1md & v -é‘m‘"@} _

AFTER DILUTION il =
{ mol in 200 v e

| Gy > Gy
Ki> Ko

200 vl SH" Conbdung 60, 00000 MANS = G = AMy
| vy Son Coyfimd 0. 60000 fong = Ko

% ON DILUTION => G1 BUT K+

LON DILUTION = Aegd Anp Am? [4TAT INcReAsEs]
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DEBYE~ HUCKEL-ONSAGAR GRAPH

1. A
fﬁ'.’ﬁ‘:’};ﬂeri }‘Mﬂ hmmn:i)kmﬂﬂ

A T -
(kei] _

For wWEAX ELECTROLYTE
> (€ Mz coot)

@

CONC =D KE ;S
BILUTION= 2d 4

diftion
fOR STRONG ELECTROLYIE
1/\m _; B bl

DEBY- HUCKLE - ONSAGAR EQUATI

OR >b= DHO C(onstavd Wl
depenrds on - Nature of clechnlyle B

AE}L = Ae;tﬂ'ﬂ__ b\ra b Et ULP Ta G&EHHEY& :
- Tempeydiuite i

OBSERVATION OF DHD-GRAPH

4 Diltdion B muvease mz¥ WX shuny elecbuwlite & m;_n
(bydiLttdnee. Wealk ﬁiLf.‘l')mJ-'-J»{‘t Hr mwolar Condugance

Bl tyease 8 AT
- . _ Eé‘]‘ Conougarice ar MMEJE[TMIH#E.
BUT Stotony electnbyte o

£r Condluttance I AW 3m3re'f e
narease diludion condickisn O SHW e life
: ;llllf;'?;emmé“aﬂ! put Lnd Pt o} weak electvife §
yopidly incrense FA B

)m obfoun TBSIT ST EHAT E| eut

maxmmyy) Am Bbten :
baeeuie ﬂiﬁd‘m%ﬂ“ ol 1% d.bl-&)'ﬂa'j{ dese Hagn 1
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KOHLRAUSCH'S LAW

% At Inpinite clilution when dissociation 15 ompleted
Qudhlon makes a di4inite Conksdbudion towarda
equivalent Conducmee of electxobjte 1uespective O
Nddwee 64 4on of other elecBulijre
¥ ot Tnpinite dflutlon equivalent (ondudune o am elecbulyfe SRS
b equa s the sum of equivalend Comdudance of eadion -
and aniom at nfinite Lilution
P\%’[ = Mo D+ Neg ()

CATIOM AMinrl

® NOTES

» kohlayaush Jdaw 18 applicable fov both electstolyte \-e
STM?% eletstolyle and WAk eledksinly e

> kehlstawsh has given oﬂdﬁinm_‘ statewevd was in teyms of ‘.
0Quivalerd condugance buf accOvAIng 1o 1.0.P.R-c (onverHivm
now Kohlyaush law s expyessed inteymy of molay Gnduchids 5

A& = i A% (© + N X (cﬁ‘

m= no o motes o cation in 1 mot of elecbenlyte
n= Mo o moles of antm in Ima oty electsobyfe

> 2kKT + SO¥1

Y.~ KaSb4
: fmud amst  tma
=2 n-=|
| ?mail 1-a‘rnE% + Igme,
tar Ala(sts)y —> &Rl
el 3yt *Bfm*fl
| . maa Y) =3
f’ |gmeyq, iqmey, + 1fME

Lt 'L‘ i .:

xl:'; . :
a:r-:.._'_ i.
h’dI‘IﬁL:'_r'ﬁ s L -
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15 N i

Gsn  ionic conductance at nfinite diludion of ca* and el”
axe {19 and  em? st ﬁﬂipi’r_’rﬁ‘ifla . Caltulpte ﬂ&hﬁ-
Y muloor equivaleny tmductance of Cadz et i
minite dilution
2 o
Am Cacty > ¢a + 2l
1wl imud It

i <+ Aniom
e ) —  molayt Comductante ﬁ“’(, (ati
' @ulj I35 max)murm Yhisialke 167

134

_— W3 = ; s -FO‘E'ﬂaj* '!"I"IL.!\
A"mM [catla) 23 N~ emt mol
N = A% X Vet

/\mﬁﬂ,@-u") — TN 2

491 Calewlode e wuslax Condudance and g uivalent

Conductance Of Miinite duilution O bu 5&,{51 3
KpOC »COONA . Given) Ye fonic tondudance 13

.lYl.b‘lYLLiE Aiudon i {_ﬂ}(ﬂ_}_mfﬁﬂ) ; K-+. and Nat ol
f- {4€.n y Sh.) and F3.5 J17) em? vl

L +
s KooC - cobNa — G oa 4+ Nat K
Bod (wm patfassivm orlade) 10 mal ot

4

A% — X (0X?) + XM Nat + QKT

o CooNa
'(TﬂnH e APM = | 48-2 F SO1 €735
s S A = 231.8 A cmr st

Rem—

ﬂﬁfﬂ b Am_._..m - 1718 :lSSaﬂ
| — _n,f,.f. | 2 i

Get More Learning Materials Here : & m @) www.studentbro.in



APPLICATION OF KOHLRAUSH LAW
1-'----_-_-'-'---——-_—-_——--

[1] To Deteymine degvee of ionisation («)

., U] To deteyymne dissociation tomstant LK)
) To detetmine AT OR A& foy weax electvolyte £
V) To deteymme  selubility of spavingly soluble saut |

B
[11To DETERMINE DEG REE OF IONISATION
-——.____—___-____

u{__ Dissoclated moles  fons obiined by dissociation of elechrolyfe |

Total moles Tota) iong  present in electywlpe
-
At Consdam " oneenpuwtion ¢

___'_—_——_-—_._________—_
(1] To DETERMINE DISSOCIATION CONSTANT (K]
Q%.. toy HalooH

Ka = &lf:) I <] then Kag =cxZ
[H] = Cx

.l":: [— X+ A

¥ - 5
."'.'...:: = W L Py 4

e - e B il e e
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E?

Wl To DETERMINE AWM 6R Neg foR A WEAK ELECTROWTE

('R Ve ) @-H%E‘.DDH:' = ¢
X =1 ?I CH_gLE‘JﬂH 4 wealk ELEMMWE %I 3}“? ?’Iﬁé{?h_‘%‘
weak eledswlite &I ATM fing AL FLEwA T

Groph Tr AT RAG shuwng eledrubjte 72T A% fd HLamd

S <TRONG ELECTROLITE
\_ WEAK ELECTROLYTE

% But we canuse Kohlaush Jaw becnuse Kﬁmhw
15 applicable oy boh Sporgard Weak eledt

A% (escoon) = (5 ()R () == 0
Ko (CHacoona) =% (o0 + X (e~ -~ -~ (D)
i () A% (R M el) - -~ W)

ARy INALD) . = i (Nat) X () -~ 4v)

% MM (Haco0”) £ molay tondudanee <TE equation 1) R Er
T equadion ()5 B QAT STTE Same ¥ 2ysit

v A (1) A malat Conductance T a:%iﬂgﬁ‘mﬁ-'%
o equoadior) @) & ZTAT 53T SAMR

* &ﬂt;ﬂ:t?“om (h = equadion ) +equadion 1) — equation (V)

Al Maoo) = ABi(cngos) + M (Y — A (nacl)

c| + Nad|
A% ( Cacoor) = ATt (HacQONd + Hl +Nad)

’ ~
R T - ey = = T ¢ e J.___'_F.-'?.- 43
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[\WV) To DETERMINE solLuBILITY OF SPRRINGLY SoLUBLE SALT

Eg- Rlel, Basoa, Pbsoq

%owiﬂg
— Concembrudfom o Sadweated <o lufion at Cousyard

ouadure el solukbi U
tE‘m_p UK, o4 E mhjﬂmhmm

~ The marimum amsind” Gf A Substant ﬁ
dlssolve in  1609m & Sobpenk 40 preyarte L i furated

2.6 buHon
FUNDSB.

Y
S 000

Y
By Kohlyaush lowy

L 5;"387"7 A_fad I A lite ﬂ"g HaD héen tml)a«
g dussblve |
B in yrdissolve » B0 actudd 5&111.&!)(1%:53[1.

- ——— e
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&N At a cocion temperatwte the Satwwated Soludion
V) Aﬂﬂ haA Iﬁ,ﬂ’ﬂﬁw:ﬂvi*!‘ﬁ LK) 1.8Xx(6°Smhpenil The 1Mic

) = v te daludion
Conductanee 8 ofy A3™ andc” ot miinite dilution
Aste B4.5 gnd 65.5 miwun vl . Fird e
. - A et NiE- + .ﬂ,u‘ i -—1—«&,}1*'1,;}-%‘1_&13{( LT L,
! bmiﬂ? B”j ﬁﬁ“} A .-
Ang A% Agel = 54,5 + 655

= 120

ﬁuﬁr[ = [-8 Kb = lcdo

S
—6
| 20 [« 8 X z
|-% x5 X000
b oo

=10
l.l s ‘ S t'_'].
KSP: 5 = Qibxt

asn The muwlax Conductante 107 acetic acd ay 0-2™
Molax conductance atr mpinite didute @te 4.% and
| o™ must ) seespectvelyy calemdage deyvee

ron eonstard g (Hacook .

ok dissoation And drssociadion
fid C= 0-2M CHgCooH

/'\‘:rfl - 4.5
ARy = 400 U ot

L s SR R T R S T T
o= e 406 st
Ka = CxX ™

= D2 CI'IK{EDL
4 2.8€X(D°2
e R e e AN
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85N The molare conductance o an Infinitely oilued Solution
ol Ammonium chlosude (NHgel) 14 150t em? sl and
lonie Condudanee 18 (6= 198) , (™= 36 A7 emist™)
What wil be te mplax tondudance vy the 30t Ton
B M H4 O Lmmanium Wdoxide) at inpinite dAune.
Ib the tordutivits of 0-01M Seludion Bf NH40H ¥
9.52 X165 n1em? whod Wil be 112 dlegree o disgoctodh:

NHgc) = 50 Ohw™ cm? mst™

ouw = 198 |
cl” = 2B AT ¥ mat !
A ( Mg 0= HgCl +OH— <1
R (150 +198 -1

P (NHAOH) = 232
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4 ¥ A o : l_r!f-"l* -5-.!-'1.

-,I"'-III'II- - ey v --—.{‘ '_.J- ._!‘
Ond  Cynductivity ok waterr 18 0.8 X165 ﬂmﬁ |
t '-.l..,.l . j . £ | IS 1 -f-h' | ;1}_&. H:"__J
Molan Condutiare ay [ﬂwﬂlﬂm aution ”..7‘5 g No3
| T --':' t '-F F_! L = | i.r._j_; i

and HNO @i 135, La-6 and 42, A7 emE el Jiespecy

el e ey - Aac)
(U codode 30 bt vy pydalll b5 g

M Nls = |55 ;
Aa’Hf,t = 426 ¢
MNDy = 42)
ARy (AgA) =/ (RGN + HA - H N03)
_AZ (135 +426— 4)
A% (Agd) = 140 A~ em Bt
K Agd gplution = 2-1 x b ey
iy Soluttm= 0-8 x15 67 e il
5 ﬂ&?{cq’

Keolution Of elecbuwlifte = Ketectyolgft = Kiao
= K solute eledlyte @

- Beands S B (e
-6
e adn

| b | ey o
QN speulic Conductance oF .DE;:'I Q:?::JA% mhiz 8
MWM bate BOH (5 [LEXlo  Stm . CL}:,S& a.uu;,__, -
mplopt  Condugiance  at mpinite Arlution 13 250 Smml

‘ an i sadt tomt 64 weak bose
£ing  lenisadion o4 o1 e
fny C—-O-ﬂSM A= Am 250
et kj%l'SX'i'E#S(mfl f_nl'.'l % C.'bc"l

- Kp = o =
A8 = 25D cem*mot” | —al :
| Kp = 0-03 (G.D’-l)

A¢ _ Kx (000 ;
AMI. 5 ™M A e = 1'2-?‘1\"—"&_7_
Ay =I5 x-mf ”Lﬁfﬂa
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o B

?@5 [Eleereonyd Kol | knba | Ha | NaOAC :__:_Ntu'r{:_ r
€ \ﬂm a9allas.8 |%262] 2l | 1265
(

sem” mbﬁ\ \ J‘
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