CrreTer 12

— ELECTROCHEMISTRY

“T+ w the branch OF chemiciry which s C.onceAr"éai,._:

With  the iNnter - conveyrsion O)_C chemifa.l —q,-_,d electrical
enevrgy’’ e e e e e

> Electrical energy is convertec{ igto chemical energy
through electvorybic celle,

- Chewi cal energy is converted intp e[ecﬁ«‘caw(’ emevgy
thwough galvanle oy  voltaic  cell.

_CoNDpucToRrs

Supstances  which allow the flow of eclectric
cuxyent through it .
—> Cenduction occurs eithey by moveraent of

<

electyong
without  chemnical change  or —ihYOUg}\ solution of acidsg
bases oy  calks  with  chemical change. i

A,

ELECTROWNTES

The eaubgtances whicth M coltion oy m molken
State  conducts  oleckricity. B

STRONG EWECTROLYTES

Eled:rolyl_—es which  ave comp{e'helq )omz_ecL in

1

|
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INEAK ELECTROLYTES:
Electroytes  which  ave  partally wontzed N
roolten  or 1ia Lolution ctatle
29 NHo#t, HacO;, NH, | Ha PO,

_OR\DATION

Loss og electrons , loss o{" hydvogen , gain of

oxdgen or increale i~ oxidation gtate s called eoxidation,
- It takes place at anede.

_REDVCTION |

Goin of electrons , gain of hydvogen , lpss of
oxygen or decvease in  oxidation glate s  ecalled veducikion
— T+ Hakes place at cathode

_Facts_ABDUT _OXIDATION
#_Oxidation is  main _cause for the gpoiling of food.
¥ _To avoid Cpoilage of food , often Dyeservative uuh;d«,
B act as \’Qduc‘mg agents ave added .
¥ Oxidation i ~eloted o:

. Aging in human

2. Clancer and vtheamatoid aythrikis

. Haxdening of avteries

‘l— Acfua!fg oxygen and other oxidizing agent axtract ore
from wmembranes of  human coll, rat cause ¢~ qudat :
bveakdown of  body omune gyg{?m rod o

ot To avoid effect of o;udoéon) anﬁoxzdanf_r natuvrer {

-

vecducing  agents, Vit-C ard E aw  focommendad]

Ty
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_OxivizinGg AGENT.

> A Speae which oxidizes +he ofher Substance by
+akn‘n&c;' up 1ts electrons.
— Oxidizing agent is itself reduced.
> AlSo called oxidant
—> Formg  anode itn an clectrochemical  cell,
> Has lavge value of reducton potention €g Cls,
By, etc
5 Lie below H, in electrochemical Sertes e-9 F, <t etc,
— The oxidation number of oxidizing agent s decreased
in the yeaction.

~ REDUCING AGENT

> A Specie which veduces +he olher Substances by giving
its eleckkon +o other Substance,

;_,3 Reducing agent itself iS oxidized.

~ Also  called veductant

> Forms cathode in _electrochemical cell.

- fas lavge ef value of exidation Potertial,

T__a i above He ' iR llectrochemical Sevxie s e\q NCl,lea@f‘C.

;—_} The oxidation number & TédUC?Qq agent s incra?ased_
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__O.XIQATJ_N STATE Ok OxipATION NV NUMBER
The oxidation siafe s 7he appatent chIFE

atom would have 1 2%

posiive oY D¢ \/ﬂ{l_\& which an

moleoule oY ion.

s

Ixidadion Numpey OF Elerments and  Compouness

1+ fFree elevent = Zero
Oq Hz- ? Mﬂ

a. Hydvo gen -
| 7 \ -
‘91’7 e mr}()mds = —\e ("ﬂ,} e-3 /\Ja H 1

9n Covalent commonde( 4 aq - 0

3. Oxyagen .
In =mormal oxdes = -2 e-q #H0
In Per oxides = 4. e-g H,0,
In Super oxdes = -, eg Ko,
B Fluovine = +2 eg OE -

4. G}*{Olkp IA = +1

aop Th = +2 __Keoracademy.com

Groep W AH = +3

S

S Hobogens  j-e Grvovp A A bihany cowpourds = — 4

—

(,; Hiqab*rmc surm  of oxidotion Arumbeors crf al the a+umg
in_o molecule - lg .Zevp ,
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7. @lgebraf‘c Sum of oxidation numbers of all e atpms
m an  jon IS egbal o charge on he oM

8. When an  atom Is  oxidized k¢ oxidation numbey |
increase¢  and  ,ohen an  atom e veduced , its exidation .
Nnumber  jo  Jdecveased |

_REACTIONS OF OxipizinG AGENT
KQ_ CY;_O'] /H;SOU 9 Na,_CY,_O-] / Hz_SOl{ 2
KMnO, /H,50, are shong oxidizing agent

[ K:_CY;,O—]'[_ 6KI - 7)"/;.,50;1 - .CYJ_CSOQ)B'}‘\BIQ_ +7H),O

2. Kalm, 0, + 680y + TH,50, — O (D) 5 +3 Feo (D)), + Koy + o

3. 2KMnOy + 10 KT + 8 .50, — 2Mn S0y + 2K, S0, + ST +BH.m

r 3. 2KMnoy, + 40 (€00, H, 4 3H,80, > 2Mn(D, + 2K,80y + 10 CO,+BHp

"REACTIONS OF REDUCING AGENTS

HS arcdl $0, ave vedueng agents n  acidic mwedim

H.8 + ¢ly, — 2p¢ + €

H.S + Bt, — 2HBy +¢

H,S + 2Felly — 2FL), + 2HQ+S

2KIOz + 5 SO2+ 4 H,0 — 2KHSOy + 3H,50, + T,

. 2KMnby + 5SOL + 20,0 — Kzsoq -+ ZM\(\SOQ o 2“2504.,.
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_ EiecTrOLYSIS OR ELectroymic CoNDUCTIoN

Electvolysic, o -+he Phenomenon N which chemica)

‘—"4“9& ‘akes Place due +o passage cf electitc. corrent
at the electyodes.

- Conduction trwough fused o aqueous eleC’Wc’ltﬁe
= Ik s due Y0 vweobile ons

- Conduction ‘wcreases with ‘ncrease in  tewmperature
due X0 increase ionizavon.

_ElecTrRONIC ConpucTion
—~> Conduction Yhwough  <olid  ywetal

> = e due Yo {ree olectrons :
—> Corduction decreases  with  Aemnperatuve  due Yo increase
in  oscilations  of cations. ' ‘

~ ELECTRODES ‘

— Anode : Poctive electrode -4
— Cothode : Negative electyode , ‘
> Codions  (positive lons)  wove dowards Cathode N
- _Anions <h9‘3“"“’e- ions) wove 4Dwoaxdc anode . ¢

{

=2 e loms o elecioms _at anode s called oxidation. ¢
—> FReduckdion occurs at  cothode : -

—{
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_ FARADAY’S Laws OF ELECTROWYSIS

__FARPDAY S FIRST LAW

“ The aemount of any Substance (W) deposited
of  \beroted atr an electrode e directly  proportonal o
 +he quantity Of electvicity (Q) pasmol 2

)

' N < Q A
. 1. Koracademy.com

W = ZTt
Z: P‘IDPDYHOY)CLUT‘L:I constant caled chermicol equivalent.

Chewmical Equivalent :
Z = Phomic Mass
Nalency

Valency of an  element s a  weawre of
combining power with other atoms when it forms
chemical compounds o1  molecules.

- The Qalencg can vavy between 4 and F

\Va\encg vefeve +o the ab'a)ilrg O)C an atom or a

:ﬁroup of cherically borded. atorns +o fo’rm chemical bonds
_wih olther atomns or groups of ojome,

The valency of an elemenrt is determinecd by He
__nwmber _of  outer chell (valence\ otecivont. The valency of
_ polyatomic._ions ([ such ‘as $02) s e charqe on the icn

i
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vEacy way o finding Valency: 4 3
> Tf number of valence electons axe 4,25, 3,4,

the valency is (ame as number o elecons

s
—————————

> Tf nomber of valence eleckons ave bove 4 then

i it s cubktrated from & and the yesvltant
AIgit i the valency,

\anlency — ef

GYDUP I~ : 4 )
Group TR - 2

Group A : 3

Growp LA : Y

Grop TA : -3 KEI’E 5 I MV, CC

Group YWhH @ -2, 5

Caroup YA : -4

Group VITAH : 0

_SECOND |AW:
“TL the SLame arount of
possed  through different elecivolute B

| yres N
of thew chemical equivalent the  vakig P

electvicity g

W ad I'be. W o I-L— - 'PI"S'E Levoo - .1
= W = I'bg-_ Z= e =
L | i E_ 96%o
~ J \ ' ; = ;
Bl ¢ caled Fandqg s _Sonstant  which Yha - h
Yale of %S00 (C: coutumb) T Sl i
;_'_‘ ey R W e S R S e e o 2 T~ NA i ‘ . A M
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1 Fbmday OF charge (q&SOOC) (iberates 4 gram
equ:va(enl: of the substance at e electroder.

___ ELECTRONYTIC CELL

- A cell i» which a vedox veacton o©ccurse akt
e expense of  elecdrical enmerq Yy is caled electwlyhc
ce\ll. o

2 Anode s +vely charged. |

53 Cathode e —vely charged.

Y. Both reduction veaction and oxidaken vYeacton
occuy  \n Same  compavtment

5. Non- gpontaneous vedox veackion occurs

6. Salt bridge s not used |

F. Used fov exkraction of metals, Pw“tﬁmﬁoﬂ :
electroploting  and  anodizing,

8. 1t consumes heat Lendo-\hexmic\

q. ExamP\eJ: Netsorn’s cell Down’s cell

\NOLTAIC / GALVANIL CELL

1- A cell i~ which redox yveaction Genevates electric
corrert  thvough chemical veaction is called. voltaic
or galvanic cell.

P2. Bnode is -\rely charged

3. Cathode is +vely charged.
‘L{. Chemical energy — Elecirt cal enevgy.
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Y. Reduction reaction and oxidation veactien occur N
Zeparate  compartment .
Spontaneous redox yveachon occurs
datt bridge is uvsed. | "
DUsed fox  meoasurerment Of—’ electrode Poten-l:iw
It _Senera{es heat (exd:hevmic)

Examples :  Daniel’s cell , Ni-Cd cell, Fuel cell

=D 100 £H | 5% 1th

' __UsEs OF ELECTROLYTIC C'E‘j
. Koracademy.com

- Extracton of Na wetal:
—> Fused NaCl s used
-> Down’s cell is an example

2 Caustic Soda from lovine :
Neleon cell (aqueous NaCl s vsed)

3. Mg ond Ca extraction:
Extracton  occurs from +heir Lucod chlovides

4. Extraction of AL .
Electrolyss of fused bauxite g condlucte o

s. Pnodized Al

Prepased by making anode of Al -

6. Furtification of Cu:
. Anode is pmade up DF _Impure cop er T

#\;

Scanned by CamScanner




Scanned by CamScanner



