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Relevant Program Quteomes
I'O3 Laxperiments and practics
I'O4 Engineerning tools

Relevant Course Qutcomes
¢) Use cormosion preycntise meassres in industry

Practical Learning Qutcome - Daniel Cell
Determine the vollage generated from chemical reaction using Datic .
Practical Skills

Assemnbly or practical set up

Relevant Affective domaln relpted OQutcomes:
l. Follow safety practices.
2 Mantain tools and equmpment.

Minimum Theoretical Background n srally consists
A palviane cell s an senpsortant clectnwhemical cell A palvanie ecll penerally © :

of twa dilferent metal rods called electiodes. Fach clectrode 18 immaersesd 1 i solution
contarmmyg its own s and these fonm a half cell, Fach half cellas conncvted by o salt
bridge. or separated by a porous membrane pariition The wolutions winch comducts
clectriemy cither in anolten SlIc oF 10 SKgucnsls wolurion e ealled clectitolytes. The
chemical reaction that takes place i a galvanic cell as the redos eiction Onwe
clectrade acts as anode where ovidation takes place and the other acts as the cathode
where reduction takes place Damiceld cell s an example of a galvanie cell
Daniel cell consists of o halfeells in s hch ovidanen-reducton {redon) reaction
oceurs. Owidation occurs m the halt cell contarming more active metal e, anude (=)
and reduction occurs 1 the other half ccll contaming less active metal e, cuthode (=)
In the Daniel cell, copper and 72ine electrodes are immersed moa CuSdl and ZnSO,

- solution respectively. The two hall cells are connected through a salt bridge or poarous

partition. Here zinc acts as anode and copper acts as cathode. At the anode, zinc
undergoes axidation 1o torm zing ons, The zinc sons pass into the solution. A« the two
clectrniudes are comnected using an extermal ware, the electrons produced by the
oxidation of zine wasel through the wire and enter into the copper cathade, where thes

reduce the copper dons present in the solution and forin copper atoms that are

deposited on the cothode,

£



Fhe two half=cells are connected by a salt-bridge that allows o “current” of ions l_mlll
one halt=cell to other to complete the cirenit of electron current in the external wires.
When the two electiodes are connected 1o an clectric lond (such as a light bulb or
voltmeter) the cirenit is completed, the oxidation=reduction reaction oceurs, and
clections move from the anode () to the cathode (1), producing an electric current,

I'he clectrode reactions in Daniel Cell nre :-

Atanode (-ve electrode) N e Zn' 4 2¢7 (Oxidation reaction)
AL Cathode (1 ve clectrode) : _Cu'' ) 2¢ - Cu__(Reduction rcaction)
Net Reaction: Zn + Cu'' » Zn''+ Cu

Voltage produced in Daniel Cell (E° Cel) = LE°Reduction + E°Oxidation=(1.]
wl.a9v)

VIIL  Circuit dingram / Lxperimental set-up / Work Situation:
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Representation of Daniel Cell : Zn (8) / ZnS0y4 (aq) #/ CuSO4 (aq) / Cu (8).

IX Resources required (In tabular form)
Sr. | Resources Specifications Quantity Remark
No.
1 Beakers Capacity =250 ml 2 per group
2 Salt Bridge / porous pot ‘U’ shaped glass tube with | 1 per group
KCI/KNO3/Na>SO,
solution
3 Voltmeter / multimeter Range 0 - 2 volt | per group
4 Electrodes Zn(Rod/Plate), 1 per group
Cu(Rod/Platce)
5 Sample matcrial/chemicals - [ ZnSO4 and CuSOy As per
solution, connecting wires | requirement




X Procedure . .ol paper, then clean
I. Make surface of zine rod and copper rod smooth by using polish pap

wi i . > 1 r. s i s Sflerent
e il nd thenwith wolt quirced concentration in two differc

2. Take ZnSOy, and CuSO, solutions of re
beakers .
% . g 0O, solution. .
3. Place zinc rod in ZnSOy solution and copper rod in CuSCr 'md o POSItIVE R———
4. Connect zinc rod to negative terminal (anode) and copp
5. (cathode) of digital multimeter.
6. Place salt bridge in both the solutions. sl Itimeter.
. . igital mu
7. Note down the voltage developed in volts displayed by the dig
X1 Precautions : rl
e o= ires arce properly
I. While making connections take proper precautions w hether wi p
connected. )
2. Checek the voltmeter or multimeter before using.
3. Surfaces of electrodes should be cleaned before use.

hel Actual procedurce followed

XI1nI

XIv

XV Observations and Calculations
Observations
Temperature = .....7=.0% e

Observation Table

Sr. No. Concentration of CuSOy Concentration of ZnSQ, | Voltage produced
L in volts
[ 1 | 1M IM
[ 2 ] C.I M IM
| 3 [ M 0.1 M
| 4 I 0.1 M 0.1 M

Calculations
Not applicable
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RESULT :

1) Vulli;gc dcvclurlc due to chemical reactior

(Znl1 M zn™

(Znl1 M zn®

I M Cu®
2) Volage dcvc]n[,wrl due to chemi
0.1 M Cu*'

\in Danicl cell
Cw) = ... 0% Y
*al reaction in Daniel cell
rCu) W i essseesed o

| E— Y

3) Volpage dcvclupcrllduc to chemjeal reaction in Daniel cell

(Znlo.l M zZn*’
(Znlo.1 M zn* 0.1

Interpretation of result:

Voltage developed due to Daniel cell d

I M Cu®
4) Volage dcvclnpc[llduc to chemic

MCu® | Cuy =

Cu) =..... 1.0F).

il reaction in Dg:‘éc&ccll
A L Vv

e ed Se/t increases/decreases) with

decrease in concentration of electrolyte around anode and increase in concentration of

clectrolyte around cathode.

Conclusions and Recommendations (if any) )
Maximum voltage produced at 9.:Y4. concentration of ZnSO4 and concentration  of

C‘USO.;

Practical Related Questions

1) —

formed in the experiment?

Explain half cell?

n Low

State the function of salt bridge or porous pot.
Name the electrolytes that can be used in salt bridge.

References / Suppestions for further Reading

Mention the names of anode and cathode in Daniel cell.
State the chemical reactions taking place at cathode and anode in the Daniel cells

Sr.
No.

Title of Book

Author

Publication

Applied Chemistry
:Theory and practice

O.P.Vermani,A.K.Narula

New age International
Publication New Delli 2005
ISBN: 8122408141

N

Experiments and
calculations in
engincering chemistry

Dr.Dara, S. S.

S.Chand. Publication. New
Delhi, 2011,
ISBN:8121908647

Practical chemistry

Dr. N.K.Varma

Laxmi Publication New
Declhi ISBN:R170085042

Engineering chemistry

Shashi Chavla

S. Chand publication New
Delhi 2013
ISBN :1234567153036

https://www.youtube.com/watch?v=dHVFvQO38nRs °
https://www.youtube.com/watch?v=0MFc5n2C030




XXI  Assessment Scheme

g1 C D144 [’.‘
Process related assessment schen welghtage (60%)

Sr. | Process related il
No.

1. | Cleaning of cathode and anode

5

2. Asscmbly set u

Product related assessment schem¢ Wclﬂhtnﬂc(dﬂ‘:/o) o
—’—-'/_—-—-——\‘
Z‘;) Product related ///rl//‘ 0%

2 ~ P . C' 0 '_"_—-——‘—'_—_———\,
1. Reading of voltage prudUCCd mn Danicl €€ __l,(i-”/:-—"-__—\

Answer to sample questions 10%

-______———"——-—_——_-_—-_\\\
Submission of report ini'm’c’_’//

List of Student Team Members

-----------------------------

W

.............................
............................

-----------------------------

Dated

Marks Obtained

Total Signature of
Process Product ek
Related (15) Related (10) (25)
) A
77 I.) /’f:/_

14U o3

[Space to Write Answers]

............................................................................

| ZThe 1S the ancde and copper 1S A (cathcc

........................................................................................................................................ -

.............................................................................................................
..........................................
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