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ential of Copper Metal

Experiment No.4 : Electrode pot

- — the
Practical Significance ble the student to undursla.nd e
Determination of electrode potential of metal, "-'"a -||chclp the student to design '.°
position of metal in electrochemical serics. This Wi | corrosion that can be uscd in
structure using two dissimilar metals, to protect the meta
solving broad based engincering problems.

Relevant Program Outcomes (POs)
PO3 Experiments and practice.
PO+ Engineering tools

Relevant Course Outcomes
¢) Use corrosion preventive measures in industry.

Practical Learning Outcome
Determine the electrode potential of copper metal.

Practical Skllls:
1. Measurement

2. Calculation

Relevant Affective domain related Outcomes:
1. Foilow safety praclices.

2. Maintain tools and equipment,

3. Follow cthical practices.

Minimum Theoretical Background
Due to reaction between metal and solution, an electrical double layer forms around

the metal. It gives rise to potential difference between the metal and solution, known

as clectrode potential. ’

Electrode potential is a measure of tendency of metal electrode to lose or gain

clectrons when it is in contact with a solution of its own salt solutions of unit molar
concentration at 25°C.,

Oxidation Potential : The tendency of electrode to lose electrons is direct measure ot

its tendencey to get oxidized.
Reduction Potential : The tendency of electrode to gain clectrons is a direct measure

of its tendency to get reduced.

Electrode potential of metal can be determined by building electrochemical cell in
which onc half ccll contain reference clectrode whose clectrode potential is known.

In the field of metal corrosion, reference electrode such as hydrogen electrode, the
zinc-zinc sulphate clectrode, calomel, silver-silver chloride electrode etc. are used.
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Electri-¢ bemical Serie s
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Circuit diagram / Experimental set-up / Work Situation

Saltbndge

CuSOy solution

Valtmeter/ multimeter

Zn electiode

ZnSO), solniion
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IX Resources required T Quantity ﬁ
Sr. No. | Resources Spcclﬂcnﬂmls 3 per group_|
| Beakers Capacity -250 m! per group
N Salt Bridge / porous pot ‘U’ shaped gli.lf‘s tube J———
with KCI solution WT———————‘———_
3 Voltmeter / multimeter I o
4 Electrodes Zn(Rod/Plate). -
Cu(Rod/Plate) T
; s
5 Sample material/chemicals | Copper salt soluzfon- Lirement
zinc salt  solution, i/,J_,—’—’—’—J
connecting wires |

X Procedure . olish papers then clean
ow—— :
1. Make surface of zine rod and copper rod smooth by using p
with dilute HC1 and then with water. akers
: : X Mlere cakcrs.
2. Take 1 M ZnSO; and 1 M CuSQjy solutions 1n thwo dlfﬁ-ﬂ-::uhti(m
X . X . 2 s . .. . s
3. Place zinc rod in ZnSO, solution and copper rod CuSOs .r rod to positive terminal
4. Connect zine rod to negative terminal (anode) and coppe

(cathode) of digital multimeter/ voltmeter.

Place salt bridge in both the solutions.

6. Note down the cell EMF (E ¢op) in volts displayed _b}'
7. Calculate electrode potential of copper as per the given €4

th

the digital multimeter.
lculations.

XI Precautions re properly
. . . P ires are b
I. While making connections take proper precautions whether wires i
connected.

2. Checek the voltmeter or multimeter before using.

XI1 Actual procedure followed S N Y ent
Prodedire ‘kollowed of. given 10 eXREN T
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XII1I esources used (with major spe iﬁcnliﬁns)
B aker St Tolings eleckrode

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

NIV Procagtipns lowtd volHmeter O rowlHreter

XY Observations and Calculations

Observations

1Y Temperature = ......... 2-]_ ............ °C.

2) Thecaretical value of reduction potential of Zn = - 0.76 volts.
3) Electrode potential of cell = ... < |V




Caleulation for determination reduction petsatial of evppmy cetrae (5 co3
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XVI REsuLT

- e 0.9
i» Reduction electrodepotenizl of Ca = «r' _,"‘
<- Reduction elegirode potennazl of Zo ==

XVl Interpretation of result

In clectrochemical series zinc is placed 4 0DOUE 2t e beloa) the coppes mezal
- ) )
XVIII Conclusions and Recommendations

- 5 z . D { -("‘-
Zinc is INDYE _ (more/less) electropositive then copper. Hemez A I

under goes corTusion.

XIX  Practical Related Questinns:

. Write the chemical reactions takimz place zt cahode z=d 2003 = B¢

electrochemical cells formad in ¢ y
State the rzlaticn berwezn reducuon €
tendency towards Corrosion.

Name cathode and anode in the given electrochemaial i

2.

3.

References / Suggestions for further Reading

No Title of Book Author ' PubliczDeon

1. Applied Chemistry OP VermaniA K Narula | New 2g= Inzar=stonal
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2. Eaperinznts and Dh.Daa. S.S. SClan Pulblrczine, New
calculations in De.m? ,Ql L
enginesnng chemistry ISBN .S 10
3. Practical chemistry Dr. N X Varma L_um_ Prbhication New
D~.."u ISBN RITo0xIel2
4. Engineering chemustry | Shashi Chavla

Chand publicanon New
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TISBN - 123213571
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Publication

Sr.
No. Title of Book Author

Link [ httpszZwww.youtube.com/watch?v=dHVFvO38nRs

XXI  Assessment Scheme
Process related assessment scheme

Sr. | Process related

Cleaning of cathode and anode
Assembly set up
Reading of electrode potential

wWIN=2Z
P

Product related assessment scheme

S. Product related Weightage(40%)
No.
1. Calculation for electrode potential of copper 20%
2. Answer to sample questions 10%
3. Submission of report in time 10% ]
List of Student Team Members
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Marks Obtained
Dated
Process Product Total Signature of
Related (15) | Related (10) Teacher
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Title of Book Author

Publication
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-Youtube.com/watch?v=dHVFvO38nRs

XXi1

Asscessment Scheme
Process related assessment scheme

Process related Weightage(60%)
Cleaning of cathode and anode 20%
Assembly set up 30%
Reading of clectrode potential 10%
Product related assessment 3chemci‘
S. Product related Weightage(40%%)
No.
1. Calculation for electrode potential of copper 20%
2. Answer to sample questions 10%
3. Submission of report in time 10%
List of Student Team Members
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Marks Obtained
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