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Applied Science — Chemistry (22211)
Programme Outcomes (POs) to be achieved through Practicals

PO 1. Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Discipline specific engineering problems.

PO 2. Discipline knowledge: Apply Discipline specific engineering knowledge to solve
broad-based engineering related problems.

PO 3. Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based engineering problems.

PO 4. Engineering tools: Apply relevant technologies and tools with an understanding of the
limitations

PO 5. The engineer and society:Assess social, health, safety, legal and cultural issues
andthe consequent responsibilities relevant to practice in field of engineering.

PO 6. Environment and sustainability: Applyengineering solutions also forsustainable
development practices in social and environmental contexts.

PO7.Ethics: Apply ethical principles for commitment to professional ethics,responsibilitiesand
norms of the practice also in the field of engineering.

PO 8. Individual and team work:Function effectively as a leader and team member
indiverse/ multidisciplinary teams.

PO 9. Communication: Communicate effectively in oral and written form.

PO 10. Life-long learning: Engage in independent and life-long learning activities in the
context of technological changes also in the engineering and allied industry.
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Applied Science — Chemistry (22211)

VI

Cell Constant = =€t _ L Unit of cell constant is cm

Minimum Theoretical Background
Electrovalent compounds are also known as the electrolytes because when fused

or dissolved in water, they ionize into cations and anions and carry electric current. The
types of electrolytes are strong and weak electrolytes depending on their degree of
ionization. Strong electrolyte has higher degree of ionization and weak electrolyte has
lower degree of ionization.

Conductivity of solution of electrolyte depends upon the number of ions present in
the solution. Strong electrolytes produce more ions and have higher conductivity while
weak electrolytes produce fewer ions and have lower conductivity. Electrical
conductivity is a measure of the ability of a solution to carry a current. Current is
carried by ions in solution. All ions present in the solutions contribute to the current
flowing through the sensor and therefore, contribute to the conductivity measurement.
Electrical conductivity can therefore be used as a measure of the concentration of
ionisable solutes present in the salt solution.

Weak acids and bases are not completely dissociated into ions hence they are poor
conductors of electricity because they contain a low concentration of ions in solution.
Hence conductometric titrations are done for weak acids and weak bases where no
indicator gives sharp change in color.

When CH3COOH is titrated against NH4OH, in the beginning, CH3COOH in the
beaker has lower conductance as it is a weak acid. The addition of NH4OH solution
from burette increases conductance due to formation of salt CH3;COONH,4 having
higher degree of ionization.

After neutralization the further addition of NH4OH to CH3COOH does not change
conductance of solution because dissociation of NH4OH is suppressed by
CH;COONHjy in the solution due to common ion effect.

The conductivity cell contains two platinum electrodes fixed by sealing into a glass
tube. The electrodes are 1 cm apart and have cross sectional area 1cm?.Cell constant is
the ratio of length (cm) to cross sectional area (cm?) of the electrodes in a conductivity
cell.
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VIII Practical set-up / Circuit diagram / Work Situation

—
Conductivity =
Meter —9
— NH,OH
1
| f
l— Burette
Digital Range Callblalar '
- Dlgplay p
Swlt{: | CH,COOH
| I Magnetic
Stirrer

/

Maharashtra State Board of Technical Education 23


































































Applied Science — Chemistry (22211)

Maharashtra State Board of Technical Education

45



Applied Science — Chemistry (22211)

XIX References / Suggestions for Further Reading
1. Experiments in general chemistry Principles and modern applications,Thomas G.
Greco; Lyman H. Richard; Gerald S. Weiss, Pearson, 2011,ISBN-13:978-0131493919

2. Applied Chemistry :Theory and practice,O.P.Vermani,A.K.Narula,New

International Publication New Delhi 2005 ISBN: 8122408141
3. Web reference :www.odinity.com/fractional-distillation-experiment/

www.chemistry.sc.chula.ac.th/bsac/Org%20Chem%?20Lab_2012/Exp.6[1].pdf

http://www.wiredchemist.com/chemistry/instructional/laboratory-tutorials/distillation

XX  Suggested Assessment Scheme

age

Performance Indicators Weightage %
Process related: 15 Marks 60 %
1 Experimental setup 30%
2 Proper collection of separated acetone 30%
Product related: 10 Marks 40 %
3 Exact recording of temperature 20%
4 Practical related questions 10%
5 Submitting the journal in time 10%
Total (25 Marks) 100
Names of Student Team Members
)
2
G T
Ao
Marks Obtained Dated
Process Product Total Signature of
Related (15) | Related (10) 25) Teacher
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Applied Science — Chemistry (22211)

material is called acid value of resin material. It is also used in evaluating plasticizers,
in which acid value should be as low as possible. For determination of acid value the
resin material is dissolved in proper solvent usually neutral ethyl alcohol. It is then
titrated against standard alkali solution using phenolphthalein indicator.

Acid value is calculated by formula ,

5.6 x Volume of 0.1 N KOH used in ml
Acid Value = =--mmmmmmmmmm oo
Weight of resin taken

VIII Practical set-up / Circuit diagram / Work Situation

<+—Burette

<4+— 0.IN KOH

<4—Conical flask

Resin Solution

IX Resources Required

S. No. | Name of Resource Suggested Broad Specification Quantity
1. Burette Borosil glass , 25ml One per group
2. Beaker Borosil glass, 250ml One per group
3. Conical flask Borosil glass, 25ml One per group
4, Burette stand Iron or plastic material One per group
5. Electronic balance With the scale range of 0.001g to One per batch

500g. pan size 100 mm; All
response time 3-5 sec.; power
requirement 90-250 V, 10 watt.

6. Chemicals Resin material, 0.1N KOH, As per requirement
ethanol, phenolphthalein

X Precautions
1. All the glass apparatus should wash thoroughly with distilled water before use.

2. Before use, the burette and pipette should rinse properly.
3. Remove an air bubbles if present in the nozzle of the burette before taking an
initial reading
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4. Place the conical flask on a white tile to observe the color change at the end point
5. Shaking of the titration flask should be continuous during addition of the solution
from burette.

XI Procedure
1. Weigh 1 to 5 g of resin material and dissolved in 100 ml of neutral ethanol at room
temperature. Take 1:1 ethanol-water mixture by volume at pH =7.0 can be used in
place of ethanol.
2. The solution is titrated against 0.1 N KOH solution by using phenolphthalein
indicator till faint pink color is formed.
3. Note down the burette reading (x ml).

XII Resources Used

S. Broad Specifications . Remarks
No. Name of Resource Make Details Quantity (If any)
1.
2.
3.

XIII Procedure Followed

a. Solution in conical flask:
b. Solution in burette:

c. Indicator used:

d. End Point:

XIV Observations and Calculations(use blank sheet provided if space not sufficient)

Description Value
1. Weight of plastic material | .l g
2. Burette reading(xml) | L ml

Calculations
1000 ml of 1 N KOH =56 g of KOH
1 ml of 0.1 NKOH= 5.6 mg of KOH

5.6 x Burette reading (x ml) x 0.1
Acid Value = mg of KOH
Weight of resin taken

5.6 Xl x 0.1
Acid Value = mg of KOH
Acid Value =................ mg of KOH
XV  Results
Acid value of given resin material = ............... mg of KOH
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Applied Science — Chemistry (22211)

XVI Interpretation of Results (Give meaning of the above obtained results)

XVII

Conclusions (Actions/decisions to be taken based on the interpretation of results).

Practical Related Questions

Name the type of reaction in the titration of resin with KOH.
2. State the molecular weight of KOH.

Write the meaning of acid value of resin.

Space for Answer
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XIX References / Suggestions for Further Reading
1. Applied Chemistry :Theory and practice, O.P. Vermani, A.K. Narula, New age
International Publication New Delhi 2005 ISBN: 8122408141
2. Experiments and calculations in engineering chemistry,Dr. Dara, S. S.,S.Chand.
Publication, New Delhi, 2011, ISBN:8121908647
3. Web reference:https://books.google.co.in/books?isbn=8178331616

XX Assessment Scheme

Performance indicators Weightage
Process related: 15 Marks 60%
1 Weighing and dissolution of resin material 20%
2 Burette reading 40%
Product related: 10 Marks 40 %
3 Determination of acid value 20%
4 Practical related questions 10 %
5 Submitting the journal in time 10%
Total (25 Marks) 100 %
Names of Student Team Members
R
2,
G T
Ao,
Marks Obtained Dated
Process Related Product Total Signature
(15) Related (10) 25) of Teacher
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