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65852                                  INDUSTRIAL MANAGEMENT          T   P   C   
        2   0   2 

AIMS 
• To be able to develop the working condition in the field of industrial or other 
 organization. 
• To be able to understand develop the labor management relation in the  
industrial sector. 
• To be able to develop the management techniques in the process of decision making. 
•  To be able to manage the problems created by trade union. 
• To be able to understand Planning 
• To be able to perform the marketing. 
• To be able to maintain inventory. 
 
Course Outline 
 Basic concepts of management; Principles of management; Planning, Organization, Scientific 
management; Span of supervision; Motivation; Personnel management and human relation; Staffing and 
manpower planning ; Training of staff; Concept of leadership; Concepts and techniques of decision 
making; Concept of trade union; Inventory control; Economic lot size ; Break even analysis; Trade Union 
and industrial dispute, Marketing;  
1 Basic concepts & principles of management. 
1.1 Define management and industrial management. 
1.2 State the objectives of modern management. 
1.3 Describe the scope and functions of management. 
1.4 State the principles of management. 
1.5 State the activity level of industrial management from top personnel to 
       workmen. 
1.6 Describe the relation among administration, organization & 
      management. 
2. Concept of Planning 
2.1 Define Planning 
2.2 Discuss the importance of Planning 
2.3 Discuss the Types of Planning. 
2.4 Discuss the steps in Planning 
3 . Concepts of organization and organization structure. 
3.1 Define management organization. 
3.2 State the elements of management organization. 
3.3 Describe different forms of organization structure. 
3.4 Distinguish between line organization and line & staff organization. 
3.5 Distinguish between line organization and functional organization. 
3.6 Describe the features,  advantages and disadvantages of different  
      organization structure. 
 
4. Concept of scientific management. 
4.1 Define scientific management. 
4.2 Discuss the basic principles of scientific management. 
4.3 Explain the different aspects of scientific management. 
4.4 Discuss the advantages and disadvantages of scientific management. 
4.5 Describe the difference between scientific management and traditional 
management.. 
5.  Concept of span of supervision. 
5.1 Define span of supervision and optimum span of supervision. 
5.2 Discuss the considering factors of optimum span of supervision. 
5.3 Discuss advantages and disadvantages of optimum span of supervision. 
5.4 Define delegation of authority. 
5.5 Explain the principles of delegation of authority. 
5.6 Explain the terms: authority, responsibility and duties. 
6 . Concept of motivation. 
6.1 Define motivation. 
6.2 Discuss the importance of motivation. 
6.3 Describe financial and non-financial factors of motivation. 
6.4 Special Motivational Techniques. 
6.5 Discuss the motivation theory of Maslow and Harzberg. 
6.6 Differentiate between theory-X and theory-Y. 



7.  Concept of leadership. 
7.1 Define leadership. 
7.2 Discuss the importance and necessity of leadership. 
7.3 Discuss the functions of leadership. 
7.4 Describe the qualities of a leader. 
8.  Basic concepts and techniques of decision making.  
8.1 Define decision making.  
8.2 Discuss the importance and necessity of decision making.  
8.3 Discuss different types of decision making .  
8.4 Describe the steps in decision making.  
9 .Concept of personnel management and human relation. 
.9.1 Define  personnel management. 
.9.2 Discuss the functions of personnel management.  
9.3 Define staffing. 
9.4 Define recruitment and selection of employees. 
9.5 Describe various sources of recruitment of employees. 
9.6 Describe the methods of selection of employees. 
9.7 Define training and orientation of employee. 
9.8 Discuss the importance and necessity of training. 
9.9 Discuss the various methods of training of workmen, technicians and 
        executive  personnel. 
10.  Concept of inventory control & Economic lot size 
10.1 Define inventory.&  inventory control.  
10.2 Describe the function of inventory control.  
 10.3 Define Economic lot size and the Method of determination of economic lot size. 
10.4Discuss the effects of over supply and under supply. 
10.5 Explain the following terms :  

- Bin card or Bin tag.  
- Purchase requisition.  
- Store requisition.  
- Material transfer note.  
- First in first out (FIFO).  
- Last in first out(LIFO).  
-Safety stock 
-Lead time 

11.  Concept of Break Even Point(BEP) 
11.1 Define Break Even Point and Break Even Chart. 
11.2 Describe the method of determination of BEP  
11.3 Explain the terms :  

- Break even analysis.  
- Fixed cost.  
- Variable cost  

 
12 . Concept of Marketing  
12.1 Define marketing.  
12.2 Discuss the function of marketing.  
12.3 State the objectives of marketing.  
12.4 Explain the terms :  
                         -Purchase 

- Brand  
- Producer  
- Consumer  

  - Customer 
  - Copyright  
  - Trade mark 
12.5 Discuss product life -cycle and marketing strategies in different stages of a product life-cycle  
 
13. Concept of trade union and industrial dispute 
13.1 Define trade union.  
13.2 Mention the objectives of trade union.  
13.3 Discuss the function of trade union.  
13.4 Describe different types of trade union.  
13.5 Define industrial dispute 



13.6 Discuss different type of industrial dispute 

REFERENCE BOOKS 

1.Dr. Md. Mainul Islam and Dr. Abdul Awal Khan-Principles of Management, Bangladesh 

Open University.2. Mohammad Mohiuddin-Personnel Management and Industrial Relation, 

NIDS Publication Co. Dhaka. 3.

 



66361 Chemical Engineering Operation-4     T-P-C 

                       2-3-3 
AIMS 

 To be able to understand the gas cleaning and gas cleaning equipment. 

 To be able to understand the filtration and filters. 

 To be able to understand the crystallization and crystallizers. 

 To be able to understand the drying and dryers. 

 To be able to operate and perform experiment in gas cleaning equipment, filters, crystallizers 

and dryers.  

 

SHORT DESCRIPTION  

Basic concepts of gas cleaning; Gas cleaning equipment; Basic concepts of filtration, Filter media and 

filter aids; Filtration equipment: Plate and frame filter press, Rotary drum filter, Rotary vacuum drum 

filter, cartridge filter; Basic concepts of crystallization; Crystallizing equipment; Drying and drying 

equipment: Shelf dryer, Rotary drum dryer, Spray dryer; Pneumatic dryer, Fluidized bed dryer, Freeze 

dryer, Cylinder dryer. 

 

DETAIL DESCRIPTION  

Theory: 

1. Understand the basic concepts of gas cleaning. 

1.1 Define gas cleaning. 

1.2 Mention the pollutants present in atmospheric air. 

1.3 Point out the application of gas cleaning in industries. 

1.4 Explain the reason for removing particles from an effluent gas. 

1.5 Describe the main principles of gas purification.  

1.6 List the equipment used in gas cleaning. 

2. Understand the gas cleaning equipment. 

2.1 Explain the method of gas cleaning by gravity separators. 

2.2 Interpret the method of gas cleaning by an inertia or momentum separator.  

2.3 Describe the methods of gas cleaning by centrifugal separators (Cyclone separators). 

2.4 Describe the construction and working principle of bag filter. 

2.5 Describe the method of gas cleaning by electrostatic precipitator.  

2.6 Describe the method of gas cleaning by liquid washing in a gas washing tower (spray 

washer). 

2.7 Describe the method of gas cleaning by agglomeration and coalescence.  

3. Understand the basic concept of filtration, filter media and filter aids. 

3.1 Define filtration. 

3.2 State the rate of filtration. 

3.3 Explain the factors upon which the rate of filtration depends. 

3.4 List the filter medium. 

3.5 Describe the filter media mentioning their primary attributes.  

3.6 Interpret blocking filtration.  

3.7 Explain the filter aids and their uses. 

3.8 Mention the characteristics of filter aid. 



3.9 Explain the function of coagulants.  

4. Understand the filtration equipment. 

4.1 List the filtration equipment. 

4.2 Describe gravity filtration. 

4.3 Describe the advantages and disadvantages of gravity filtration. 

4.4 Describe the construction and working principle of sand filter (bed filters). 

4.5 Mention the uses of sand filters. 

5. Understand the plate & frame filter press, horizontal plate filters. 

5.1 Describe the construction and working principle of plate and frame filter press. 

5.2 Sketch the diagram of a plate and frame filter press and indicate its different parts. 

5.3 Compare the plate and frame of plate and frame filter press. 

5.4 Mention the advantages and disadvantages of plate and frame filter press. 

5.5 Mention the uses of plate and frame filter press. 

6. Understand the rotary drum filter, cartridge filter. 

6.1 Describe a rotary drum filter and its operation. 

6.2 Sketch the sectional diagram of a rotary drum filter and indicate its different parts. 

6.3 Mention the advantages and disadvantages of rotary drum filter. 

6.4 Describe a cartridge filter and its operation. 

6.5 Mention the advantages and disadvantages of cartridge filter. 

7. Understand the continuous horizontal rotary vacuum drum filter. 

7.1 Describe the horizontal rotary vacuum drum filter and its operation. 

7.2 Mention the advantage and disadvantage of rotary vacuum drum filter.  

7.3 Explain the criteria for choose a filter in a particular operation. 

7.4 Describe centrifugal equipment ( Centrifuge ) 

8. Understand the basic concepts of crystallization. 

8.1 Define crystallization. 

8.2 Categorize the different types of crystals. 

8.3 Explain the terms: nucleation and crystal growth, crystal habit, caking of crystal.  

8.4 Mention the different method of super saturation of slurry for crystallization. 

8.5 Explain the factors for controlling crystal growth. 

8.6 Explain the effect of impurities on crystal formation. 

8.7 Describe the effect of temperature on solubility.  

9. Understand the crystallizing equipment. 

9.1 Mention the different types of crystallizer. 

9.2 Explain batch crystallizers and continuous crystallizers.  

9.3 Describe the construction of batch crystallizers (tank crystallizer, evaporator). 

9.4 Describe growth type crystallizer and its operation. 

9.5 Describe the vacuum crystallizer and its operation. 

9.6 Draw the Krystal crystallizer (i.e. Oslo crystallizer) and indicate its different components.  

9.7 Describe the construction and working principle of Krystal crystallizer (i.e. Oslo 

crystallizer).  

10. Understand the drying, drying rate curve and drying equipment. 

10.1 Define drying. 

10.2 Explain the reasons for drying.  



10.3 Define bound, unbound and free moisture/water.  

10.4 Mention the general features for conventional drying equipment.      

10.5 Describe the rate of drying and drying rate curve. 

10.6 Make a list of drying equipment. 

11. Understand the tray dryer, tunnel dryer, rotary dryer, drum dryer and spray dryer  

11.1 Describe a tray (shelf) dryer with simple diagram. 

11.2 Describe the construction and working principle of tunnel dryer with simple diagram.  

11.3 Describe the construction and working principle of rotary dryer  

11.4 List the advantages and disadvantages of rotary dryer. 

11.5 Explain the different types feeding system of drum dryer. 

11.6 Describe the construction and working principle of spray dryer. 

11.7 Draw the simple sketch of spray dryer and indicate its different parts. 

11.8 Mention the uses of vacuum drum dryer and spray dryer.  

12. Understand pneumatic dryer, fluidized bed dryer, freeze dryer and cylinder dryer. 

12.1 Describe a pneumatic dryer. 

12.2 Mention the advantages and disadvantages of pneumatic dryer. 

12.3 Describe the fluidized bed dryer. 

12.4 Describe the principle of freeze drying. 

12.5 Mention the advantages and disadvantages of freeze drying. 

12.6 Describe the most important methods available for drying of gases.  

12.7 Describe cylinder dryers and its uses. 

 



PRACTICAL:  

1. Draw a neat sketch of a bag filter and indicate its different components. 

1.1 Collect necessary materials: A4 size paper, pen, pencil, alpines, drawing board etc. 

1.2 Observe the bag filters’ image from book or Google. 

1.3 Select a suitable image. 

1.4 Complete a neat sketch of bag filer. 

1.5 Indicate different parts of the bag filter. 

1.6 Submit it properly. 

2. Filtrate slurry by using a plate and frame filter press in your shop. 

2.1 Check necessary equipment and materials:  filter press, liquid slurry, filter cloth etc. 

2.2 Check the electric line and pump-motor set are in operating condition. 

2.3 Unlock the movable head of the filter press. 

2.4 Cover up the plate with filter cloth properly. 

2.5 Place the plate and frame one after another accordingly. 

2.6 Lock/ tighten the plate and frame through handle. 

2.7 Connect the slurry inlet and discharge line with filter press through hose pipe. 

2.8 Start the pump motor set. 

2.9 Check the pressure gage reading and stop the pump motor set. 

2.10 Unlock the movable head of the filter press. 

2.11 Observe and collect the cake. 

2.12 Wash the filter cloth, dry and preserve it for next use. 

3. Draw a neat sketch of a rotary drum continuous filtration unit and indicate its different 

components. 

3.1 Collect necessary materials: A4 size paper, pen, pencil, alpines, drawing board etc. 

3.2 Observe the rotary drum filters’ image from book or Google. 

3.3 Select a suitable image. 

3.4 Complete a neat sketch of rotary drum filter. 

3.5 Indicate different parts of the rotary drum filter. 

3.6 Submit it properly. 

4. Separate the solids particles from slurry by centrifuge. 

4.1 Check necessary equipment and materials:  centrifuge, liquid slurry, filter cloth etc. 

4.2 Choose the electric line. 

4.3 Mixes sand and water to make a slurry. 

4.4 Place filter cloth inside the centrifuge properly. 

4.5 Pour the proper amount of slurry inside the centrifuge. 

4.6 Switch on the centrifuge motor. 

4.7 After few minutes switch off the centrifuge motor. 

4.8 Collect the sand and clean the work place. 

5. Purify the copper sulfate by crystallization method in your laboratory. 

5.1 Collect necessary equipment and materials:  Beaker, stirrer, funnel, filter paper, copper 

sulfate crystals, tripod stand, wire gauge, china dish, burner, string,   etc. 

5.2 Mixes copper sulfate with water to prepare a solution. 

5.3 Separate the foreign particles by filtration. 

5.4 Evaporate the clear solution of copper sulfate. 

5.5 Immerse a string in the concentrated solution of copper sulfate. 



5.6 After few hours pure copper sulfate crystal will observe around the string. 

5.7 Collect the pure copper sulfate crystal and clean the work place. 

6. Prepare a sugar crystal by crystallization method in your laboratory. 

6.1 Collect necessary equipment and materials:  Beaker, stirrer, funnel, filter paper, sugar 

crystals, tripod stand, wire gauge, china dish, burner, string,   etc. 

6.2 Prepare a solution of sugar with water. 

6.3 Separate the foreign particles by filtration. 

6.4 Evaporate the clear solution of sugar. 

6.5 Immerse a string in the concentrated solution of sugar. 

6.6 After few hours pure sugar crystal will observe around the string. 

6.7 Collect the pure sugar crystal and clean the work place. 

7. Dry ginger slices by using cabinet dryer and calculate the percent moisture content of the 

material. 

7.1 Check necessary equipment and collect materials:  Cabinet dryer, knife, crucible, 

balance, chopping board, Bowl, ginger, etc. 

7.2 Clean the place and materials. 

7.3 Slice the ginger and weight the sample with crucible. 

7.4 Dry the ginger slice sample by Cabinet dryer. 

7.5 Weight the sample with crucible. 

7.6 Calculate the percent moisture content and clean the work place. 

8. Dry ginger slices by using solar dryer and calculate the percent moisture content of the 

material. 

8.1 Check necessary equipment and collect materials:  Solar dryer, knife, balance, chopping 

board, Bowl, ginger, etc. 

8.2 Clean the place and materials. 

8.3 Slice the ginger and weight the sample. 

8.4 Dry the ginger slice sample by solar dryer. 

8.5 Weight the sample after drying. 

8.6 Calculate the percent moisture content and clean the work place. 

9. Draw a neat sketch of a tunnel dryer and indicate its different components. 

9.1 Collect necessary materials: A4 size paper, pen, pencil, alpines, drawing board etc. 

9.2 Observe the tunnel dryers’ image from book or Google. 

9.3 Select a suitable image. 

9.4 Complete a neat sketch of tunnel dryer. 

9.5 Indicate different parts of the tunnel dryer. 

9.6 Submit it properly. 

10. Draw a neat sketch of a pneumatic dryer and indicate its different components. 

10.1 Collect necessary materials: A4 size paper, pen, pencil, alpines, drawing board etc. 

10.2 Observe the pneumatic dryers’ image from book or Google. 

10.3 Select a suitable image. 

10.4 Complete a neat sketch of pneumatic dryer. 

10.5 Indicate different parts of the pneumatic dryer. 

10.6 Submit it properly. 

 

 



 

 
 

REFERENCE BOOKS 
 

1. Introduction to Chemical Engineering:   by W.L.Badger and J.T. Banchero 

2. Coulson & Richardson’s Chemical Engineering (Vol-2): 

by  J.F. Richardson’s; J.H Harker; J.R. Backhurst 

3. Unit operation of Chemical Engineering :  by  W. L. McCabe and Julian C Smith; Peter 

Harriott 

4. Chemical Engineering (Vol- 3, Vol- 4, Vol- 5 & Vol- 6): 

             by J. M. Coulson; J. F. Richardson and D. G Peacock. 

5. Unit operation of Chemical Engineering (Vol- 1 & II):  

             by P. Chattopadhay. 

6. Elementary Chemical Engineering:    by Peters. 

7. Perry’s Chemical Engineers Handbook:   by Perry and Chilton. 

8. Chemical Engineering Vol- 1 & 2:    by J. M. Backhurst and J. H Harker.  

9. Food Engineering Operation:     by J. G Brennan, Butters cowel and A. E. V. Lily. 

Chemical Engineering operation 3 & 4 (BTEB):by A.Z.M Hossain Khan. 



66362 Chemical Process Industries-3     T-P-C 

2-3-3 
AIMS 

 To be able to understand the basic concepts of chemical process industries. 

 To be able to understand the flow chart and production methods of  Producer gas; Water gas; synthesis gas; 

Industrial gases and food products. 

 To be able to understand basic concept of iron and steel Industries.  

 To be able to develop skill in drawing the flow charts of selected chemical process industries. 

 To be able to perform experiments of chemical and food process industries. 

 To provide the students with an opportunity to acquire knowledge, skill and attitude in the area of fuels with 

special emphasis on. 

SHORT DESCRIPTION 

Producer gas; Water gas and synthesis gas; Industrial gases; Explosives; Propellants and toxic chemical weapons; 

Concept of fuels; Solid fuels; Concept of coal; analysis of coal; gaseous fuels; liquid fuel; Lubricants; Grease; 

Lubricating oil; Food processing industries; Concept of food preservation. 

 

DETAILED DESCRIPTION 

Theory: 

1. Understand the producer gas. 

1.1 Define producer gas. 

1.2 Mention the composition of producer gas. 

1.3 Explain the method of production of producer gas. 

1.4 Draw a flow chart for the production of producer gas. 

1.5 Mention the industrial application of producer gas. 

2. Understand the Inert gas and its uses. 

2.1 Define inert gas. 

2.2 List of the inert gases. 

2.3 Mention the characteristics of inert gas.  

2.4 Discus the uses of various types of inert gas into chemical process industries. 

2.5 Describe the uses of nitrogen gas for industrial purpose as inert gas. 

2.6 Mention the uses of nitrogen gas for foiled food marketing system. 

2.7 Describe the method of production of nitrogen gas. 

2.8 Draw a flow chart for the production of nitrogen gas. 

3. Understand the method of production of water gas, synthesis gas and Carbon dioxide gas. 

3.1 Define water gas and synthesis gas. 

3.2 Explain the method of production of water gas. 

3.3 Draw a flow chart for the production of water gas. 

3.4 Describe the methods of production of synthesis gas from water gas and producer gas. 

3.5 Draw a flow chart for the production of synthesis gas from water gas and producer gas. 

3.6 Mention the use of synthesis gas and water gas. 

3.7 Make a list of important industrial gases. 

3.8 Describe the steam hydrocarbon reforming process for producing of hydrogen gas. 

3.9 Describe the process for produce of carbon dioxide from natural gas with flow chart. 

4. Understand the concept of fuels and solid fuel. 

4.1 Define fuels.   

4.2 Describe about classification of fuels.  

4.3 List the characteristics and importance of fuels.  

4.4 State ignition temperature and calorific value of fuels.   

4.5  Define solid fuel. 



4.6 Mention the composition and properties of solid fuels.  

4.7 List the industrial solid fuels.  

4.8 Mention the uses of industrial solid fuels.  

4.9 Mention the advantages and disadvantages of solid fuels over liquid and gaseous fuel. 

5. Understand the concept of liquid and gaseous fuels.  

5.1 Define liquid and gaseous fuel.  

5.2 Describe the classification of liquid and gaseous fuel. 

5.3 Mention the composition of different liquid and gaseous fuels.  

5.4 Describe storing and handling procedure of gaseous fuels. 

5.5 Define LPG, LNG and CNG. 

5.6 List the composition of LPG, LNG and CNG. 

5.7 Describe the properties of LPG, LNG and CNG. 

5.8 Describe the purification process of kerosene. 

5.9 Explain the properties of kerosene. 

5.10 Describe cetane number, octane number, flash point, Pour point and fire point of fuels. 

6. Understand the concept of coal and coal gas  

6.1 Describe the formation of coal and 

6.2 Mention the classification of coal.  

6.3 Explain the properties of coal.  

6.4 State the meaning of coking and non-coking coals.  

6.5 State what is meant by pulverized coal.  

6.6 Mention the advantages and disadvantages of pulverized coal.  

6.7 Describe sources of peat and coal in Bangladesh.  

7. Understand the concept of coal analysis.  

7.1 State the meaning of coal analysis.  

7.2 Mention the different methods of coal analysis.  

7.3 Explain the proximate and ultimate analysis of coal.  

7.4 Explain carbonization of coal.  

7.5 Explain higher calorific value (HCV) and lower calorific value. (LCV).  

7.6 Explain the Delong’s equation of C.V calculation.  

7.7 Describe the procedure of determination of heating value by bomb calorimeters.  

7.8 Solve problems of coal analysis.  

8. Understand the basic concept of Iron industries  

8.1 Define iron. 

8.2 List the Ores of Iron. 

8.3 Describe the classification of Iron.  

8.4 List the composition of Cast or Pig Iron. 

8.5 Describe the properties of Cast or pig Iron. 

8.6 Comparison between Pig Iron and Wrought Iron. 

8.7 Describe the general Production method of Cast Iron . 

8.8 Describe the Production of Cast Iron by Blast Furnace.  

8.9 Write the applications of Cast Iron and Wrought Iron. 

8.10 Describe the pollutants of Iron industries. 

9. Understand the basic concept of steel and alloy.  

9.1 Define steel.  

9.2 Composition of steel.  

9.3 Classification of steel. 



9.4 Describe the properties of steel.  

9.5 Define alloy of steel.  

9.6 Describe the following terms:                                                                                                                          

Hardening of steel, Tempering of steel, Annealing of steel, Nitrating of steel, Slag, Alloy steel,            

Case hardening, Rusting of Iron. 

9.7 Describe the production of steel by Bessemer process. 

9.8 Describe the manufacturing of steel by Siemens process. 

9.9 Comparison between Pig Iron, Wrought Iron and steel.  

9.10 Describe the   difference between Bessemer process and Open Hearth process.  

9.11 Describe various types of Alloy steel with its Composition, properties and applications.   

10. Understand the explosives, propellants, toxic chemical and chemical weapons. 

10.1 Define explosives, propellants, toxic chemical and chemical weapon. 

10.2 Describe the types of explosives. 

10.3 Discuss the characteristics of explosives. 

10.4 Make a list of industrial explosives. 

10.5 Describe military explosives. 

10.6 Describe toxic chemical and chemical weapons. 

10.7 List of industrial toxic chemicals. 

11. Understand the basic concept of food processing industries. 

11.1 Explain the following food processing terms: Canning, Freezing, Pasteurization, Sterilization, 

Irradiation, Freeze drying, blanching. 

11.2 Explain the production method of condensed milk. 

11.3 Describe the method of production of tomato sauce. 

11.4 Describe the method of manufacturing margarine. 

11.5 Describe the manufacturing method of yoghurt. 

11.6 Explain the production method of cheese. 

11.7 Discuss the method of production of fruit juice concentrates. 

12. Understand the basic concept of food preservation. 

12.1 Mention the basic principles of food preservation. 

12.2 Describe the method of preservation of food by asepsis i.e. by keeping out the microorganisms. 

12.3 Describe the method of preservation of food by pasteurization and sterilization. 

12.4 Describe the method of preservation of food by freezing and chilling. 

12.5 Describe the method of food preservation by drying. 

12.6 Describe the method of food preservation by concentration. 

12.7 Describe the method of food preservation by fermentation. 

12.8 Describe the method of food preservation by canning. 

 

PRACTICAL: 

1. Draw a flow chart for the production of producer gas and water gas. 

1.1 List the raw materials for producing producer gas and water gas. 

1.2 List the chemical reaction involve in producing producer gas and water gas. 

1.3 Draw the block diagram.  

 

2. Draw the flow chart for the production of synthesis gas from water gas and producer gas. 

2.1 list the raw materials for producing synthesis gas 

2.2 list the chemical reaction involve in producing synthesis gas 

2.3 Draw the block diagram. 



 

3. Draw the flow chart for the conversion of CO2 gas from natural gas. 

3.1 list the raw material for producing CO2 gas 

3.2  List the chemical reaction involve in producing CO2 gas. 

3.3 Draw the block diagram of producing  CO2 gas from natural gas 

 

 

4. Determine the percentage of moisture, ash, volatile matter and fixed carbon of a sample coal by 

proximate analysis. 

4.1 Select and collect PPE 

4.2 Collect sample coal and process it for experiment. 

4.3 Calibrate weight scale for measuring coal 

4.4 Prepare crucible for coal burning. 

4.5 Prepare oven for heating up crucible.  

4.6 Collect various data and calculate the following value. 

 

5. Find the calorific value (C.V) of a coal sample by bomb calorimeter. 

5.1 Select and collect PPE 

5.2 Collect and process sample coal 

5.3  Prepare bomb calorimeter for the following experiment 

5.4 Collect data and calculate the calorific value of coal. 

5.5 Describe the experiment. 

 

6. Determine the flash point and fire point of kerosene by Abel’s apparatus or Pensky Marten’s flash 

point apparatus. 

6.1 Select and collect PPE 

6.2 Collect and arrange Abel’s apparatus and Pensky marten’s flash point apparatus 

6.3 Collect kerosene as sample and pour it into apparatus 

6.4 Start heating up sample kerosene and see what happened. 

6.5 Collect the temperature of fire point and flash point of kerosene.   

 

7. Prepare yogurt from raw milk. 

7.1 Select and collect PPE 

7.2 Collect equipment and clean properly. 

7.3 collect raw milk and heat up to  200 0F 

7.4 cool down the milk up to 112 to 115 0F and mix yogurt seed 

7.5 Keep it for next 4 hrs (min) into room temperature. 

7.6 Cool the yogurt into freezer.  

 

8. Prepare jam/jelly from guava/pineapple. 

8.1 Select and collect PPE. 

8.2 Collect and clean tools and equipment (knife, cutting board, blender machine, glass jar, 

weight machine, saucepan mixing bowl etc.) 

8.3 Collect raw materials ( pineapple , sugar, citric acid, pectin, sodium benzoate, color and pine 

apple flavor ) 

8.4  Prepare the pineapple for cooking, add little water and cook to soften the slice. 

8.5 Collect the pulp using a blender machine. 

8.6 Adjust the needed amount of sugar for the process. 



8.7 Test the pulp for Pectin and acid content. Adjust Degree of Brix. 

8.8 Pour the hot pulp into a sterilize glass jar and cool then label. 

 

9. Prepare juice from mango/ orange. 

9.1 Select and collect PPE 

9.2 Collect equipment and Raw materials. 

9.3 Sort and grad Orange. 

9.4 Wash and Peal 

9.5 Collect juice by using Juicer machine  

9.6 Add all ingredients. 

9.7 Pasteurize and Packing or Filling.   

 

10. Prepare tomato sauce from ripen tomato. 

10.1 Wear PPE 

10.2 Collect raw materials (tomato, sugar, citric acid ) and equipment 

10.3 Shorting and grading Tomato 

10.4 Wash and slice 

10.5 Blanch tomato and Collect pulp using blender machine. 

10.6 Collect sample for analysis ( acidity, degree brix) 

10.7 Cooked tomato sauce and check degree brix. 

10.8 Pour hot tomato sauce into a sterilize glass jar and cool then label. 

 

11. Determine the hardness of Cast iron 

11.1 Select and collect PPE, Raw material and equipment 

11.2 Wear PPE 

11.3 Read SOP of Hardness tester 

11.4 Use hardness tester according to work place standard  

11.5 Collect Result 

 

12. Determine the tensile test of steel 

12.1 Select and collect PPE, Raw material and equipment 

12.2 Wear PPE 

12.3 Read SOP of Universal tensile tester 

12.4 Use hardness tester according to work place standard  

12.5 Collect Result 
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66363 Industrial Stoichiometry &    T-P-C 

Thermodynamics    3-3-4  
AIMS 

 To familiarized the students with Industrial Stoichiometry. 

 To be able to analyze and solve problems on Material Balance, Energy Balance in Chemical Process. 

 To familiarized the students with thermochemistry. 

 To be able to understand the principle of thermodynamics. 

 To acquire knowledge on thermodynamic process and their application. 

 To familiarized the students with thermodynamic cycle and their application. 

 To provide the understanding steam table and its uses in problem solving. 

 To familiarized the students with heat engines. 

SHORT DESCRIPTION 

Industrial application of molecular units; Material balance without chemical reaction and Material 

balance involving chemical reaction; Energy balance of industrial process; Energy conservation in static 

process; Thermo chemistry; Scope of thermodynamics; Laws of thermodynamics; Thermodynamic 

process of perfect gases; Constant volume process; Constant pressure process; Isothermal process; 

Adiabatic process; Reversible process; Polytrophic process; Hyperbolic process; Free expansion process; 

Enthalpy and entropy; Formation and properties of steam table; Carnot cycle; Otto cycle; Diesel cycle; 

Formation of steam and its properties; Heat engines; Four stroke cycle engines; Two stroke cycle 

engines. 

 

DETAIL DESCRIPTION 

Theory: 

1. Understand the industrial application of molecular unit. 

1.1 Define gram atom, kilogram atom, gram mole and kilogram mole. 

1.2 Explains Avogadro’s hypothesis. 

1.3 Describe Boyle’s law & Charles law. 

1.4 Explain the combination of Boyle’s law and Charles’s law.    

1.5 Deduce the formula PV=mRT. 

1.6 Solve the problems related to Boyle’s law and Charles’s law.     

2. Understand the material balance without chemical reaction. 

2.1 Define material balance. 

2.2 Mention the law of conservation of material balance. 

2.3 Describe the overall material balance. 

2.4 Mention the importance of drawing flow chart of the process. 

2.5 Describe the individual material balance. 

2.6 Discuss material Balance without chemical reaction. 

2.7 Solve the problems of material balance in a process where materials entering and leaving 

without chemical reaction. 

3. Understand the material balance involving chemical reaction in the process. 

3.1 Define limiting reactants and excess reactants. 

3.2 Describe the material balance involving chemical reaction. 

3.3 Define tie-component, excess and % excess. 

3.4 Find the degree of completion of a reaction. 



3.5 Solve the stoichiometric problems of material balance involving chemical reactions, molecular 

units and PVT relations. 

4. Understand the energy balance of industrial process. 

4.1 Define energy balance. 

4.2 Describe the law of conservation of energy. 

4.3 Mention the units of energy. 

4.4 Explain internal and external energy. 

4.5 Discuss energy balance in flow process. 

4.6 Solve the problems of energy balance in flow process. 

5. Understand the energy conservation in static process and the specific heats. 

5.1 Mention the energy conservation in static process. 

5.2 Describe specific heat at constant pressure and specific heat at constant volume. 

5.3 Explain the relation between specific heat at constant pressure and specific heat at 

constant volume ) 

5.4 Mention the ratio of specific heats. 

5.5 Express the deduction of the following formula: 

5.6  Q - W 

5.7    

5.8    -P  

5.9   =   =   

5.10 Express the deduction of the formula :    

5.11 Solve stoichiometric problems related to enthalpy, internal energy, specific heat at constant 

pressure and specific heat at constant volume ) and work done. 

6. Understand thermo chemistry. 

6.1 Mention the heat of reaction and standard heat of reaction. 

6.2 Mention the effect of temperature on heat of reaction. 

6.3 Describe heat of formation and heat combustion. 

6.4  Explain heat of neutralization and heat of solution. 

6.5 Calculate the standard heat of reaction of a given chemical reaction whose heat of formation of 

the reactants at 25  and 1 atmospheric pressure are given. 

6.6 Calculate the standard heat of reaction of a given chemical reaction whose heat of combustion 

of the reactants at 25  and 1 atmospheric pressure are given. 

7. Understand the scope of thermodynamics. 

7.1 Define thermodynamics. 

7.2 Explain application and importance of thermodynamics. 

7.3 Describe thermodynamic system. 

7.4 Describe mechanical equivalent of heat. 

7.5 Define thermal capacity  

7.6 Describe water equivalent. 

8. Understand the law of thermodynamics. 

8.1  Define Zeroth law of thermodynamics. 

8.2  State first law of thermodynamics. 

8.3  Explanation of 1st law of thermodynamics. 

8.4  State 2nd law of thermodynamics. 

8.5 Illustrate second law of thermodynamics. 

8.6 Explain third law of thermodynamics. 



9. Understand thermodynamic process.  

9.1 State thermodynamic process. 

9.2 List the various thermodynamic processes.  

9.3  Illustrate briefly each of the thermodynamic process. 

9.4  Define enthalpy & entropy. 

9.5 Explain entropy enthalpy diagram.  

9.6 Mention the relation between heat and entropy.    

10. Understand the concept of constant volume process and constant pressure process. 

10.1  Illustrate with P-V diagram for gas when gas heated at constant volume. 

10.2  Explain the work done by the constant volume process. 

10.3  Solve the problems at constant volume process. 

10.4  Illustrate with P-V diagram for gases when heated at constant pressure process. 

10.5  Explain work done by the gas when heated at constant pressure process. 

10.6 Solve problems on constant pressure process. 

11. Understand the concept of isothermal process and adiabatic process. 

11.1 Illustrate with P-V diagram for gases when heated at constant temperature. 

11.2 Explain work done by the gas when heated at constant temperature. 

11.3 Define adiabatic (isentropic) process. 

11.4 Illustrate with P-V diagram the adiabatic expansion process of gas. 

11.5 Explain work done by the gas during adiabatic expansion process. 

11.6 Define reversible and irreversible process. 

11.7 Solve the problems on constant temperature process and adiabatic process. 

12. Understand the concept of polytropic process and hyperbolic expansion process. 

12.1 State polytropic process. 

12.2 Draw P-V diagram during the expansion of a gas on P = constant 

12.3 Explain the work done by the gas during the expansion on P = constant. 

12.4 State hyperbolic process. 

12.5 Draw and explain P-V diagram of hyperbolic expansion process. 

12.6 Explain work done by the gas during hyperbolic expansion process. 

13. Understand the concept of Carnot cycle. 

13.1 Define thermodynamic cycle. 

13.2 Explain P-V diagram for Carnot cycle. 

13.3 Explain working principle of Carnot cycle. 

13.4 Compute the efficiency of Carnot cycle.  

13.5 Solve problems on efficiency of Carnot cycle. 

14. Understand the concept of Otto cycle and Diesel cycle. 

14.1  Describe Otto cycle. 

14.2  Draw P-V diagram for Otto cycle. 

14.3  Explain working principle of Otto cycle with the help of P-V diagram. 

14.4  Describe Diesel cycle. 

14.5  Draw P-V diagram of Diesel cycle. 

14.6  Explain the working principle of Diesel cycle with P-V diagram. 

15. Understand the formation and properties of steam. 

15.1  Define steam and vapor. 

15.2  Explain the term wet steam, dry saturated steam, superheated steam, dryness fraction or    

quality of wet steam. 



15.3  Explain the term sensible heat of water, latent heat of evaporation, enthalpy of steam, 

enthalpy of wet steam, enthalpy of dry saturated steam, enthalpy of superheated steam, 

specific volume of steam, specific volume of saturated steam, specific heat of superheated 

steam. 

15.4  Explain steam table and its uses. 

15.5  Describe T-S diagram of steam. 

15.6  Explain Mollier diagram. 

  

16. Understand the concept of heat engine. four stroke and two stroke cycle engines. 

16.1 Define heat engine. 

16.2 Describe internal and external combustion engine. 

16.3 Explain the terms of cylinder, cylinder head, piston, piston ring, crank shaft, connecting rod,  

16.4  Flywheel, T.D.C, B.D.C, stroke length, stroke volume, clearance volume, full cylinder volume, 

16.5  Compression ratio etc. 

16.6 Explain four stroke cycle petrol engines. 

16.7 Explain four stroke cycle diesel engines. 

16.8 Explain two stroke cycle petrol engines. 

16.9 Explain two stroke cycle diesel engines. 

16.10 Explain advantages and disadvantages of two-stroke over four stroke engines. 

 

PRACTICAL: 

1. Practice in solving stoichiometric problems on molecular units. 

2. Practice in solving stoichiometric problems on material balance. 

2.1 Draw a flow diagram showing input and output according to given information/data. 

2.2 Solve the problem of overall material balance and individual material balance.  

3. Practice in solving stoichiometric problems on energy balance of industrial process. 

3.1 Present the problem through a flow diagram. 

3.2 Write the overall energy balance equation. 

3.3 Find out individual energy and put the value in overall energy balance equation. 

3.4 Calculate the result/unknown quantity. 

4. Practice in solving stoichiometric problems on specific heat.  

4.1 Collect chart of specific heats. 

4.2 Find out necessary data from the chart. 

4.3 Note all the information. 

4.4 Put the value in proper equation from the information. 

4.5 Calculate the result. 

5. Practice in solving stoichiometric problems on latent heat of fusion and evaporation. 

5.1 Collect steam table. 

5.2 Find out the necessary information from the steam table. 

5.3 Solve the problem by putting the information in required equation.  

6. Determine the heat of solution of potassium nitrate in water. 

6.1 Note the equation for determination of Heat of solution. 

6.2 Collect necessary materials and equipment. 

6.3  Weight the conical flask and glass rod after cleaning and drying. 

6.4  Pour 200 ml water in the conical flask, put the glass rod in it and placed the whole thing in  

 Calorimeter. 



6.5  Record the initial temperature and final temperature (after adding potassium nitrate) of       

calorimeter.  

6.6 Calculate the Heat of solution using the equation, H =  

6.7 Clean the workplace properly. 

7. Determine heat of neutralization of hydrochloric acid with sodium hydroxide.   

7.1 Note the equation for determination of Heat of Neutralization. 

7.2 Collect the necessary materials and equipment. 

7.3 Prepare:  a) 500 ml 0.25 N NaOH Soln.  b) 100 ml 0.25  2  and 250 ml 2 N HCl soln. 

7.4 Standardized the NaOH soln. against oxalic acid solution and also find out the amount of 2N 

2ml HCl soln. required to neutralized 100 ml of NaOH using titration process. 

7.5 Collect the calculated amount of NaOH soln. in a conical flask, placed it in a calorimeter, record 

initial temperature and final temperature (after adding 2N 2ml HCl soln.) of calorimeter. 

7.6 Calculate the Heat of solution using the equation,  H = H =   

8. Determine the melting point of organic substance (i.e. wax, oxalic acid, urea etc.) 

8.1  Collect the necessary materials and equipment. 

8.2  Block one end of a 10 cm long capillary tube by heating and Pour the substance in it. 

8.3 Partially immersed the capillary tube including a glass thermometer in a beaker containing 

paraffin oil or water. 

8.4 Heat the capillary tube containing organic substance until melting start and record 

temperature; off the burner and record temperature until freezing started. 

8.5  Find out the melting point of the substance (average temperature of melting and freezing).  

9. Determine the specific heat of a number of materials (i.e. water, kerosene, petrol, glycerin etc.) 

9.1  Collect necessary materials and equipment and clean and dry glass apparatus. 

9.2  Heat water in a glass jar and set temperature at 100 .  

9.3  Pour 100 ml water in beaker-1, and 100 ml oil in beaker-2.  

9.4 Put both the beaker on hot water surface and note raising temperature for every 30 seconds  

     For 5 minutes. 

9.5 Draw time temperature diagram for both the beaker and find out the time required for raising       

certain temperature; say for raising 42 , Kerosene required 2.2 minutes and water required 

5.20 minutes. 

9.6 Calculate the specific heat of kerosene (2.2 = 0.48) 

10. Determine the Higher calorific value of fuel oil using Bomb calorimeter. 

11. Collect necessary materials and equipment. 

11.1     Weight 1 gm of fuel oil in a stainless steel crucible and placed the crucible in bomb. 

11.2  Pour 2500 ml water in calorimeter. Put the bomb in calorimeter and determine the initial          

temperature of calorimeter ( ) 

11.3  Burn the fuel by sparking; record temperature for each 30 second and note the height       

temperature ( ) 

11.4     Calculate Higher Calorific Value using the formula,  

12. Demonstrate the working principle of a 4 stroke Otto and 4 stroke diesel cycle using model.  

12.1     Collect the Model of a 4-stroke petrol engine. 

12.2     Show and explain suction stroke. 

12.3     Show and explain compression stroke. 

12.4     Show and explain sparking. 

12.5     Explain Power stroke. 



12.6    Explain exhaust stroke. 

13. Demonstrate the working principle of a 2 stroke Otto and 2 stroke diesel cycle using model. 

 

Reference books: 

1. An Introduction to Chemical Engineering 

                      -Little John. 

2.  Engineering Thermodynamics 

                            -R.S. Khurmi. 

2.    Principle of Chemical Engineering Thermodynamics. 

                             - Wilson and Rics. 

3.    Chemical Engineering Thermodynamics 

                              - Doge 

4. BÛvwóªqvj ÷qwKD‡gwUª A¨vÛ _v‡g©vWvBbvwg· 

                               - evsjv‡`k KvwiMwi wkÿv †evW©  (my‡ik P› ª̀ gÛj) 



66364 Instrumental Methods of Analysis      T-P-C 

  2-3-3 
 

AIMS: 

 To be able to understand the basic theory involved in Radiant energy, Photometry, Flame 

Photometry, Spectrophotometry, Fluorometry, Refractometry, Polarimetry, pH measurement 

and Gas Chromatography.  

 To be able to operate and maintain the pH meter. Spectrophotometer, Polarimeter 

Refractometer, Flame photometer, Fluorometer and Gas chromatograph.  

 

SHORT DESCRIPTION: 

Spectral distribution to radiant energy and its application in instrumental methods of analysis 

photometry and spectrophotometry; Flame photometry and its application in the instrumental 

Methods of analysis; Fluorometry and its application in chemical analysis; Refractometry and its 

application in chemical analysis, polarimetry and its application in chemical analysis, principles of 

electrochemical methods and their application in chemical analysis; Methods of electrometric 

measurement of pH ; Gas Chromatography:  

 

DETAILED DESCRIPTION 

Theory: 

 RADIANT ENERGY 

1. Understand the spectral distribution of radiant energy and its application in the instrumental 

methods of analysis.  

1.1 Define radiant energy.  

1.2 List the source of radiant energy.  

1.3 Define photon. 

1.4 Define Frequency. 

1.5 Define Wave length and peak transmittance. 

1.6 Draw the spectral distribution curve of radiant energy sources of visible light.  

1.7 Discuss the photo sensitive detectors and dispersing devices. 

1.8 Find the relationship between velocity, wave length and wave number to the Frequency.  

 

PHOTOMETRY AND SPECTRO PHOTOMETRY 

2. Understand the Photometry and Spectrophotometry.  

2.1 Define photometry.  

2.2 Describe Bougar’s, Lambert’s law and Beer’s Law.  

2.3 Describe the deviation from Beer’s law. 

2.4 Describe the working principle of spectrophotometry diagrammatically.  

2.5 Describe the things which happen when a beam of radiant passes through a homogenous 

medium.  

2.6 List the special components of filter photometer.  

2.7 Describe the working principle of spectrophotometry. 

2.8 Find the relation among percent transmittance, absorbance and concentration of substance.           

 FLAME PHOTOMETRY 



3. Understand the principle of flame photometry and its application in the instrumental methods of 

analysis.  

3.1 Define flame photometry.  

3.2 List the different types of flame photometer. 

3.3 List the different parts of a flame photometer. 

3.4 Discuss the uses of flame photometer for chemical analysis. 

3.5 Describe the working principle of a flame photometer diagrammatically. 

3.6 Describe the atomizer, burner and optical system of flame photometer. 

3.7 Discuss the interferences suffered in operating a flame photometer and mention their remedy. 

 

 FLUOROMETRY  

4. Understand the principle of Fluorometry and its application in chemical analysis.  

4.1 Define Fluorometry. 

4.2 Define fluorescence and phosphorescence.  

4.3 Explain Quenching, self-Quenching and chemical quenching.  

4.4 Describe the working principle of filter Fluorometer.  

4.5 Discuss the uses of Ramon spectroscopy.  

4.6 Mention the uses of filter Fluorometer in the analysis of chemicals industries. 

4.7 Discuss fluorescence intensity as related to concentration.  

 

 REFRACTOMETRY  

5. Understand the principle of refractometry and its application in chemical analysis.  

5.1 Define refractive index or Index of refraction.  

5.2 Describe the two laws of refraction. 

5.3 Define critical ray, critical angle, and total reflection. 

5.4 Explain degree Brix and TSS (Total soluble solid). 

5.5 Describe the working principle of the Abbe and the Immersion refractometer diagrammatically.  

5.6 Describe the working principle of Hand refractometer diagrammatically.   

5.7 Discuss the uses of the Refractometer in chemical and food industry.  

5.8 Solve the problems related to Specific refraction and molar refraction of Carbon Tetra Chloride 

& Acetic Acid. 

 

 POLARIMETRY 

6. Understand the principle of polarimetry and its application in chemical and food industry.  

6.1 Define Polarization of Light and Polarized Light. 

6.2 Define specific rotation.  

6.3 Define Mutarotation and Recimization. 

6.4 Describe the principle of polarimetry.  

6.5 List the component of a polarimeter.  

6.6 Describe the working principle of Polarimeter diagrammatically.  

6.7 Discuss the uses of Polarimeter in chemical analysis.  

6.8 Calculate the specific rotation and concentration of sucrose solution using Polarimeter 

6.9 Define Polaroid, Prism and Describe the working principle of different types of Polaroid and 

prism diagrammatically. 

 



 ELECTRO CHEMICAL METHODS 

7. Understand the principle of electro-chemical and their application in chemical analysis.  

7.1 Define electrolytes and electrolysis. 

7.2 Define electrode.  

7.3 Define anions and cations. 

7.4 Describe the working principle of the following electrodes. 

 a) Glass electrode.  

 b) Calomel electrode.  

 c) Hydrogen gas electrode.  

 d) Silver-silver chloride electrode. 

 e) Reference and inert electrode. 

7.5 Define potentiometer.  

7.6 Describe the working principle of potentiometric titration diagrammatically.  

7.7 List the instruments used for the measurement of electrode potential.  

7.8 List the methods of potentiometric titration.  

 

 pH MEASUREMENT  

8. Understand the methods of electrometric measurement of pH value.  

8.1 Define pH and pOH  

8.2 Define buffer solution and standard buffer solution.  

8.3 List ten buffer solution with their pH range 

8.4 Define indicators. 

8.5 List 5 indicators with their pH range. 

8.6 Draw the circuit diagram of a direct reading pH meter.  

8.7 Discuss the theory of indicators behavior.  

8.8 Describe the working principle of a direct reading pH meter diagrammatically.  

8.9 Describe the method of determination of pH by color comparison.  

 

 GAS CHROMOTOGRAPHY  

9. Understand the principle of gas chromatography.  

9.1 Define gas chromatography.  

9.2 Define carrier gas. 

9.3 Define retention time and retention volume. 

9.4 Describe the principle of chromatography.  

9.5 Define TCD and ECD. 

9.6 Draw a simple schematic diagram of a gas chromatography.  

9.7 Describe the working principle of paper chromatograph.  

9.8 Draw a simple schematic diagram of a liquid chromatography.  

9.9 List the uses of gas chromatograph in the analysis of chemicals. 

  



PRACTICAL 
 

1. Find out the refractive index of the given samples of liquid using Abbe Refractometer.  

a) Collect refractometer and clean the prism using distilled water. 

b) Collect the sample for measurement of degree brix (sample like as jam, jelly and juice). 

c) Adjusting the zero of refracto meter.    

2. Find out the specific rotation of cane sugar and also find out the concentration of the unknown 

solution of sucrose using by polarimeter. 

 a) Collect the polarimeter and clean all parts of polarimeter. 

 b) Collect sucrose, beaker, digital balance, filter paper and distilled water. 

 c) Measure the sucrose and prepare sucrose solution. 

 d) Filter the solution and taken the sample in polarimeter tube. 

 e) Hang the light and adjusting the field. 

 f) After adjusting the field and taken the value of rotation.   

3. Find out the percentage d-sugar in a given solution polarimetrically. 

 a) Collect the dextrose and prepare dextrose solution. 

 b) Filter the solution and taken that solution in polarimeter tube. 

 c) Collect polarimeter and adjusting the field. 

 d) Taken the reading of polarimeter after polarization.   

4. Find out the pH value of unknown solution using a pH meter. 

 i) Collect pH meter with electrode. 

 ii) Clean and wash the electrode using distilled water. 

 iii) Balance point adjusting the pH meter using by different buffer solution. 

 iv) Immersed the electrode in the sample and taken the pH value from pH meter  

 B) Find out pH value of unknown given solution sample using by pH paper. 

 i) Collect pH paper and given sample. 

 ii) Collect the pH paper and immersed in given sample (test sample). 

 iii) pH paper put out from solution . 

 iv) Chekiang the color, compare with color bond and taken the value of pH change.   

5. Find out the strength of given hydrochloric acid solution on (approximate strength N/10) by 

titrating it against sodium hydroxide solution by a burette. 

 a) Collect burette, burette stand, given sample and indicators. 

 b) Collect conical flask, measuring cylinder. 

 c) Titrant the solution by using burette.  

6. Find out the strength of acetic acid by titrating it against sodium hydroxide potentiometriclly 

(the appropriate strength of the acid is N/10 solution). 

a) Collect burette, burette stand, given sample and indicators. 

b) Collect conical flask, measuring cylinder. 

c) Titrant the solution by using burette.  

7. Find out the strength of AgNO3 solution by titrating it with KCl solution by the different 

titrating technique using potentiometer.  

 a) Collect the potentiometer and connect the power supply. 

 b) Collect all ingredient and sample. 

 c)  Taken the sample in a conical flask and added indicator with the sample. 

 d) Ending the titration, taking the titrant value from burette and calculation.     

8. Draw the schematic diagram of a gas chromatograph and level its important parts. 



 a) Collect the gas chromatograph and clean all parts. 

 b) Identify the different parts. 

 c) Draw different parts of gas chromatograph.    

9. Determine the melting point of dalda (vegetable Fats) by thermo metric method. 

 a) Collect hot water bath, capillary tube, thermometer and dalda. 

 b) Filled the dalda in capillary tube and freeze. 

 c) Tiding the thermometer with capillary tube. 

 d) Heating the capillary tube with filled dalda. 

 e) After melting dalda collect the reading (temperature) from thermometer.  

10. Find out gluten percentage of flour manually. 

 a) Collect digital balance, beaker (500 ml) flour and fresh water. 

 b) Taken the flour, like as 10 gm, 20 gm. 

 c) Make a dough of flour with water. 

 d) Completed dough dissolved in clean water in the beaker. 

 e) After 30min collect the dough and wash in clean water and remove all starch from 

dough. 

 f) Collect the wet gluten and dry it. 

 g) After drying and measure the weight of gluten and calculate the percent of gluten.  

11. To Measure the F.F.A value of oleic acid by titrating methods. 

 a) Collect burette, burette stand, and conical flask, measuring cylinder, indicators and 

ethyl alcohol and oleic acid. 

 b) Taken 10ml oleic acid in a conical flask and added ethyl alcohol and heated 30-35 

degree centigrade and added indicators. 

 c) Titrant by burette and taken burette reading.       

 

 

 

REFERENCE BOOKS  

1.  Instrumental Methods of Analysis- Willard, Meritt, D. Vas Norstand Company, New 

York, Toronto, London.  

2.  Introduction to instrumental Analysis - Ewing.  

3.  Chemical analysis an instrumental approach - A.K. Srivastava.  

4.  Advance experimental chemistry - J.N Gupta and R. Kapoor.  

5.  Advance practical chemistry vol - I and vol-II- B.S Bahl and A.N Sharma.  
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66365  Petroleum & Petrochemicals                     T    P   C 

                2    3   3 
AIMS 

 

 To be able to understand the basic concepts of Petroleum and Petrochemicals industries. 

 To be able to understand the chemical conversion involved in the Petrochemical industries. 

 To be able to develop knowledge, skill and attitude in drawing the flowcharts of Petroleum and 

Petrochemicals. 

 To be able to develop knowledge, skill and attitude in demonstrating the production of petroleum products. 

 To be able to perform experiments of Petroleum and Petrochemicals. 

 To provide the students with an opportunity to acquire knowledge, skill and attitude in the area of Petroleum 

and Petrochemicals industries with special emphasis on. 

 

Short Description 

Petroleum and petrochemicals; Refining of crude petroleum; Cracking of petroleum and petrochemicals; Terms 

used in petroleum industries; Polymerization; Isomerization; Alkylation; Dealkylation; Hydrodealkylation; 

Esterification; Halogenation; Hydration : hydrolysis; Aromatization; Hydrogenation; Dehydrogenation; Nitration; 

Amination; Oxidation and Oxo-reaction; Lubricant and Lubrication oils. 

DETAILED DESCRIPTION 

Theory: 

1. Understand the petroleum and petrochemicals. 

1.1 Define crude petroleum 

1.2 Describe the origin of crude petroleum. 

1.3 Physical properties of crude oil. 

1.4 Mention the classification of crude petroleum. 

1.5 List the constitution of crude petroleum. 

1.6 Define petrochemicals. 

2. Understand the refining crude petroleum. 

2.1 Define petroleum refining. 

2.2 Draw the flow chart of generalized over all refinery from crude petroleum refining to saleable products. 

2.3 Describe the refining of crude petroleum. 

2.4 State reflux and reflux ratio. 

2.5 List the various fractions of petroleum obtain from fractional distillation of crude petroleum. 

2.6 Uses of different petroleum products like petrol, diesel and kerosene. 

3. Understand the cracking of petroleum. 

3.1 Define pyrolysis or cracking. 

3.2 Define thermal cracking, catalytic cracking and hydro cracking. 

3.3 Describe the method of thermal cracking 

3.4 Describe the method of down fixed bed and moving bed catalytic cracking. 

3.5 Describe the method of fluidized catalytic cracking. 

3.6 Describe the method of hydro cracking. 

4. Understand the terms used in petroleum industries. 

4.1 Describe octane number. 

4.2 Describe cetane number. 

4.3 Describe anti knock compounds. 

4.4 Describe flash point of petroleum products. 

4.5 Describe pour point of petroleum products. 

4.6 Describe cloud point. 



5. Understand polymerization and isomerization 

5.1 Define polymerization and isomerization.   

5.2 Describe the general method of polymerization. 

5.3 State low density polyethylene and high density polyethylene. 

5.4 Describe the method of manufacturing of polyethylene from ethylene. 

5.5 Explain the isomerization reaction with example.  

6. Understand the alkylation, de-alkylation, hydro de-alkylation and esterification. 

6.1 Define alkylation, de-alkylation, hydro de-alkylation and esterification. 

6.2 Describe the method of esterification of organic acids. 

6.3 State the esterification of organic alcohols. 

7. Understand the halogenation, hydration, hydrolysis and aromatization. 

7.1 Define halogenation, hydration, hydrolysis and aromatization. 

7.2 State the mechanism of halogenations. 

7.3 Describe the flow chart for chlorination of methane.  

7.4 Explain the mechanism of ethane chlorination 

7.5 Describe the manufacturing of ethylene dichloride.  

7.6 Explain the mechanism of hydrolysis.  

8. Understand the hydrogenation, dehydrogenation, nitration and amination.  

8.1 Define hydrogenation dehydrogenation nitration and amination. 

8.2 State the mechanism of hydrogenation.  

8.3 Describe the method of manufacturing of methanol from synthesis gas.  

8.4 Exlpain aldol condensation. 

8.5 Describe the method of producing nitro-paraffin. 

8.6 Explain the reaction of preparing ethanolamines by amination process. 

8.7 Describe the method of preparation of methylamine by amination.   

9. Understand the oxidation, hydroformation and oxo-reaction. 

9.1 Define oxidation, hydroformation and oxo-reaction.  

9.2 Explain the mechanism of oxidation process in organic synthesis. 

9.3 Describe the method of manufacturing of acetaldehyde by air oxidation of ethylene. 

9.4 Draw the flow chart for the manufacturing of butaldehyde and butanol by the oxo-synthesis 

method 

10. Understand the concept of lubricant oil.  

10.1 Define lubricating oil.  

10.2 Describe the classification of lubricating oil.  

10.3 Explain the properties of lubricating oil. 

10.4 Mention the various additives used in lubricating oil.  

10.5 Explain the method of measurement of viscosity of lubricating oil by viscometer.  

10.6 Explain the flashpoint, fire point, cloud point and pour point of lubricating oil. 

10.7 Describe the methods of determination pour point of lubricating oil. 

11. Understand the concept of Lubricants. 

11.1 Define lubricants. 

11.2 Mention the different types of lubricants. 

11.3 List the most common lubricants. 

11.4 Mention the field of application of lubricants. 

11.5 State the meaning of grease. 

11.6 Mention the classification of grease. 

11.7 Explain the properties of grease. 

11.8 Explain the grease additives and fillers. 



11.9 Describe the manufacturing process of grease. 

 

 

Practical: 
1) Draw the flow chart for the production of different petroleum products from crude 

petroleum refining. 

2) Draw the flow chart for the manufacturing of petro-chemicals from methane. 

3) Draw the flow chart for petroleum cracking by down fixed bed and moving bed 

catalytic cracking. 

4) Draw the flow chart for the manufacturing of petro-chemicals from ethylene. 

5) Determine relative density ( specific gravity ) or API gravity of crude petroleum 

and liquid petroleum products by hydrometer. 

a. Collect a glass hydro meter. 

b. Immersed the hydro meter in sample petroleum. 

c. Take reading from hydrometer scale and 

d. Values are determined as density or API gravity. 

e. Cleaned the work place. 

6) Determine octane number of gasoline by knock meter. 

a. Collect knock meter. 

b. Set the knock meter with C.F.R engine 

c. Put test fuel (gasoline) in CFR engine 

d. Take reading (take reference sound same as test fuel sound). 

e. Cleaned the work place. 

7) Distillation test of gasoline by ASTM distillation test apparatus. 

a. Set the ASTM distillation test apparatus. 

b. Put 100 ml gasoline in flask and heat. 

c. Record the temperature of gasoline vaporization by thermometer per 10% condensed 

vapor. 

d. Record high temperature from end of vaporization. 

 

8) Determine the viscosity of lubricating oil by a viscometer (Shay bolt viscometer).  

a. Collect the Shay Bolt Viscometer. 

b. Put sample oil (60 ml) in small container. 

c. Put sample oil container in oil bath. 

d. Filled the oil bath by lube oil and heat by immersed electric heater. 

e. Pull out the stopcock when both thermo meter reading are same.  

f. Count the total time in second by stop watch. 

g. This time is viscosity of lube oil. 

9) Determine the flash point and fire point of diesel by Abel’s apparatus or Pensky 

Marten’s flash point apparatus.  

a. Collect Flash point Abel’s apparatus. 

b. Put test fuel oil in fuel pan and covered it. 

c. Set the thermo meter in pan and open the two pour in pan by sliding plate. 

d. Heated the pan by burner. 

e. Take reading of flash point(for diesel 38-66 degree Celsius).  



10) Draw the flow chart for the manufacturing of  grease by cold set 

method(continuous process) 

11) Visit a Petroleum refinery/Petro-chemicals industry and prepare a report. 

 

REFERENCE BOOKS 
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10. Industrial chemistry (Vol. I & II) – R. K. Das. 

11. Dryden’s Outlines of Chemical Technology – M. Gopala Rao & Marshall Sitting 

12. Fuels and Petroleum Processing – B.K. Sharma  

13. Industrial Chemistry ( Bangla ) - Sayed Ahsan Habib, Muhammad Shahabuddin Mridha, Dr. Fakhruddin                      

Ahmed and Rokshana Akter Jahan. (Shams Rawshayon Publication) 

14. Fuels and Lubricants ( Bangla )–Md. Redwanur Rahman 

15. Adhunic Industrial Chemistry( Bangla ) – Prof. Md. Mohir Uddin. 
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 AIMS: 

To develop the basic knowledge on Jute fiber. 

 To familiarize the student with different types of jute yarn and jute spinning machine. 

 To provide skill on Knitting machine and dying machine. 

 To be able to understand the dying and reactive dyes. 

 To provide knowledge on finished fabric. 

 To develop knowledge on Textile Testing. 

 

SHORT DESCRIPTION 

Basic concept of Jute and its classification; Grading of Jute; Twist of jute spinning frame; Basic idea of Knitting; 

Batch and Batching; Dye/Dye stuff and Dyeing; Dying machine; Reactive dyes; Fabric finishing; Textile testing. 

DETAILED DESCRIPTION 

1. Understand the basic concept of Jute and its classification. 

1.1 Define jute. 

1.2 Classify jute. 

1.3 Discuss faults of jute fiber. 

1.4 Describe spinning and different systems of spinning used for jute processing. 

1.5 Show the process flow diagram of jute for yarn manufacturing. 

2. Understand the Grading of Jute. 

2.1 Define grading. 

2.2 Discuss the importance of Jute grading. 

2.3 Define different grading system; Pucca grading and Kutcha grading. 

2.4 Describe the different grades of Jute for both local and export market.  

2.5 State the factors to be considered for grading of jute.  

3. Understand the twist of jute spinning frame. 

3.1 Define twist of the yarn, theory of twist, degree of twist, optimum twist. 

3.2 Discuss about twist, its importance, types and effects. 

3.3 Mention types of twist and their uses. 

3.4 Discuss different systems of twist insertion. 

3.5 Describe the mechanical process of inserting twist on yarn in spinning frame. 

4. Understand the basic idea of Knitting. 

4.1 Define Knitting. 

4.2 Discuss the history of knitting. 

4.3 Classify the knitting systems. 

4.4 Mention the types of knitting machine. 

4.5 List the different types of knitting yarn. 

 

5. Understand Batch and Batching. 

5.1 Define batch and batching. 

5.2    Mention the objects of batch and batching. 

5.3    Distinguish between batch and batching. 

5.4    State different types of batch for different types of fabric.  

6.  Understand the Dye/Dye stuff and Dyeing. 

6.1 State Dye/Dye stuff, dyeing recipe, ML ratio, Stripping, Topping after treatment. 

6.2 Mention the flow chart of dyeing. 

 



6.3 Distinguish between dyes and dyeing. 

6.4 Define wetting agents, scouring agents, leveling agents, fixing agents etc. 

6.5 Define low temperature and high temperature dyeing. 

6.6 List the scouring chemical of dyeing. 

7. Understand the Dying machine.  

7.1 Define dying. 

7.2 Mention the classification of dying machine.  

7.3 Describe the basic requirements of dying machine.  

7.4 Describe the basic operation of dying machine. 

7.5 Describe the advantage and disadvantage of different types of dying machine. 

8. Understand the Reactive dyes.  

8.1 Define reactive dyes.  

8.2 Describe classification of reactive dyes.  

8.3 List the trade name of reactive dyes. 

8.4 Describe the application of reactive dyes.  

9. Understand the basic ideas of Fabric finishing.  

9.1 Define finishing fabric. 

9.2 Define squeezing fabric.  

9.3 Describe basic operation of compacting machine.  

9.4 Describe working principal of standard machine.  

9.5 Define dryer.  

9.6 List the different types of finishing machine for finish fabric. 

10. Understand the basic aspect of Textile testing. 

10.1 Mention the importance of textile testing.  

10.2 Mention the objects of textile testing. 

10.3 State the factors affecting test results. 

10.4 List the name of tests for fiber, yarn and fabric. 

10.5 List the different types of machine for textile testing.   

       

 

PRACTICAL 

 

1, Draw and Identify different packages, cone, cheese, prin, cop, spool, bobbin and warp beam. 

2, Show skill in identify the different working parts of circular knitting machine. 

Identified the following parts of Knitting machine: 

Main motor, Air pressure valve, Niddle, Dust removes fane, Wheel, Stopper, Stand, Fitter, Slender 

and Panel board.      

3.Draw a size mixing machine and indicate different parts.   

4. Measure the humidity of Textile material using drying oven.   

5.  Identify the different parts of yarn manufacturing machine. 

6.  Practice in making the beach and beaching card. 

  6.1   Show skill in writing beach number in beach card, lot number in beach card, color 

                 in beach card, fabric and yarn style in beach card. 

 6.2    Show skill in maintaining the GSM of yarn and fabric in beach card.   

7.  Apply of reactive dyes on fabric. 

8.  Practice dying in lab. 

 8.1    Preparing and pipetting of the sample as per required color shade in the beaker. 

 8.2    Enter the sample into the machine. 

 8.3    Connect the power and switch on the machine. 

 8.4    Press the program number as per requirement. 

 8.5    Press inter to start machine. 

 8.6    Power off the machine and disconnect the power. 



 8.7    Clean the machine and workplace properly.   

9.  Identify the different working parts of dying machine. 

 9.1    Main pump, dosing pump, heat exchanger. 

 9.2     Dosing line, PT tank, drain, steam valve, bath and nozzle etc. 

10.  Practice textile testing in lab. 

 10.1    Lab Dip Purpose. 

 10.2    Pilling Resistance Test. 

 10.3    Yarn grade assessment test. 

 10.4    Color Fastness to Rubbing test. 

 

 

REFERENCE BOOKS  

1. Chemical Technology of Textile Dying  

                         – E.R Tretmon  

2. Practice of Textile coloration 

                         – M. Forhad Hossain. 

3. Fabric manufacturing -1 

                         – Md. Abdul khalique. 

4. General Textile Processing (BTEB) 

                         – Engr. Alauddi Khalifa. 

5. Speed and Production Calculation of Jute Spinning Machinery. 
                                        - Hafij Uddin Ahmed 

 

6. A Hand Book Of Quality Control And Its Techniques (Jute)-Volume-1 & 2 

                         - S.C Mital & A.P. Asopa 

7. Jute Fibre To Yarn 
                                      - R.R. Atkinson 

  


