Model Lesson Plan

Class - 121 Average age of Pupil — 16-17 years

Subject — Chemistry Topic — Full cell, construction

. Instructional Objectives: -

Remembering: -

Recall the various part of fuel cell.

Recognize the positive and negative terminal of cell.

Recognize different electronic tools used in unit.

Recognize appropriate method how to work fuel cell.

Understanding: -

Explain the method of fuel cell.

Give example of fuel cell and they see in their life.

Define Fuel cell on the basis of other properties.

Applying: -

Apply concept about the structure and properties of matter of fuel cell.
Apply process knowledge and organize scientific and technological phenomena
in varied ways.

Apply the element of scientific inquiry to solve multi-step problems.
Identify fuel cell and working.

Analyzing: -

Analyze energy sources and conversion and their relationship to heat and
temperature.

Analyze and use the technological design process to solve problems.
Evaluating: -

Evaluate change in nature, physical system and man-made system.
Evaluate the possibilities, consequences and impact of scientific and
technological solutions.

Evaluate the interactions and constraints of science and technology on society.
Creating: -

Construct fuel cell structure and make model on fuel cell.

Select and use apparatus and material safety.




Generalize the idea of construct of fuel cell.

Chalk, coloured chalk, chalk board, pointer

Or smart board.

A chart on fuel cell.

Previous Knowledge Assumed: - It is assumed that students have knowledge about
the fact that of cell and types of cells.

Previous Knowledge Testing: -

S. No.

Pupil Teacher’s Question

Pupils Answer

1.

What do you mean by cell?

A power generating device that
turns chemical energy into
electrical energy.

How many types of cells? Name
them.

There are three types of cell.
Primary cell, secondary cell and
fuel cell.

Do you know how a fuel cell
construct and work? OR
How a fuel cell work?

No response

T laleleTple=T g lETa I o) Mg R EeJel [0 Finding the students unable to answer the last

questions pupil teacher will announce the topic “well students today we shall study
about Fuel cell”.

Teaching Points

Pupil Teacher’s
Activities

Pupil’s
Activities

Chalk Board Work




Teaching Points

Primary Source of
energy

Construction
Of
fuel cell

Pupil Teacher’s
Activities

What is fuel
cell?

Name a very
successful fuel
cell

P.T — hydrogen-
oxygen fuel cell.

Do you know
where hydrogen-
oxygen fuel cell
was used as the
primary source
of energy?

What is the
construction of
fuel cell?

Or

How a fuel cell
constructed?

Pupil’s
Activities

Pupil listen
carefully and
note down in
their
notebook

Pupil listen
carefully and
note done in
their
notebook

Chalk Board Work

Fuel cells are the devices
which convert the energy
produced during the
combustion of fuels like
hydrogen methane,
methanol etc.
Hydrogen-oxygen fuel cell.

Hydrogen-oxygen fuel cell
was used as the primary
source of energy on the
Apollo moon flights.

Construction of fuel cell: -
It consists of porous carbon
electrodes containing
suitable catalysts (generally
finely divided platinum and
palladium) incorporated in
them.

Concentrated KOH and
NaOH solution is placed
between the electrodes to
acts as the electrolyte.
Hydrogen and oxygen gases
are bubbled through the
porous electrodes into the
KOH / NaOH solution.




Teaching Points

Reactions

Pupil Teacher’s
Activities

Draw the
diagram of fuel
cell?

Write the
reaction at
cathode and
anode occurs in
fuel cell.

Pupil’s
Activities

Pupil draw
the diagram
in their
notebook

Pupil listen
carefully and
Note down
the reaction
in their
notebook

Chalk Board Work
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The following reactions
takes place: -

2H,+40H" >4H,0+4c

02+2H,0+4e” 240H"

Over all reaction: -
2H,+0, 22H,0

In these cells the reactants
are fed continuously to the
electrodes and the products
are removed continuously
from the electrolyte
compartment.




Teaching Points

Advantage
Of
Fuel cell

Efficiency
Of
Fuel cell

Pupil Teacher’s
Activities

What are the
advantages of
fuel cells

How to calculate

the efficiency of

the fuel cell?

PT > n=-2 x
AH

100

DG=nFE° cell

Pupil’s
Activities

Pupils listen
carefully and
note down in
their
notebook

Pupil Note
down the
formula and
calculation
in their note
book

Chalk Board Work

Advantages of fuel cell: -

(1) Because of the
continuous supply such cells
never

Becomes dead. Such a cell
is usually operated at a
temperature of 70-140°C
and gives a potential of
about 0.9V.

(i1) The Fuel cells are
expected to have an
efficiency of 100%.
However practically they
give an efficiency of 60 —
70%.

(iii) They do not cause any
pollution problems unlike
thermal plants which burns
fossil fuels like cool, gas, oil
etc.

As AH is the heat of
combustion and AG is the
useful work done i.e.
electrical energy produced
therefore the

thermodynamic efficiency of
fuel cell.

n=;- x 100

or

ADG= -nFE° cell
=-2x96500x1.23

=-237390 J mol*
=-237.390 KJ mol?

Dn=—"""x100=83%




Teaching Points

Difficulties
In |

Fuel cell

Construction of

Pupil Teacher’s
Activities

What are the
difficulties in
constructin of
fuel cell

Pupil’s
Activities

Pupil listen
carefully and
note down in
their note
book

Chalk Board Work

Difficulties in the

construction of fuel cell are

(i)

(i)

(iii)

(iv)

The corrosiveness
of the electrolytes
used.

High cost of the
catalysts needed
for the electronic
reactions (e.g. Pt,
Pd, Ag etc.)
Problems of
handling gaseous
fuels at low
temperature and
high pressure.
Providing of
contact between
the three phases
needed in a fuel
cell i.e the gaseous
fuel, the liquid
electrolyte and the
solid catalyst.




Teaching Points

Pupil Teacher’s
Activities

Some
understanding
and amazing fact
for knowledge

Pupil’s
Activities

Pupil note
down in
their note
book for
future
knowledge
and
competitive
exams like
1T, NEET
exams

Chalk Board Work

The weight of the fuel was
approximately 200kg which
Is sufficient for 11 days in
space.

The product of combustion
handy, water was used for
drinking by the astronauts.

They are much superior to
the thermal powers plants in
which fuels are burnt to
produce heat which then
change water into steam to
run turbine. Such a power
plant does not have
efficiency of more than
40%.

Recapitulation: = In order to revise the topic pupil teacher will ask the following
recapitulation questions:

(1)  What is fuel cell?

Or

Define Fuel cell.

(i)
(iii)
(iv)
Home Work: -

Name a very successful fuel cell.
Write the formula of heat of combustion and work done.
What is the advantage of fuel cell?

) Draw the diagram of fuel cell.

i)  How to calculate the efficiency of the fuel cell?
What are the difficulties in construction of fuel cell?

i)




Iv)  Write the construction of fuel cell.
v)  Write the reaction occurring at cathode and anode in fuel cell.
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