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Your practical work may be composed of four different types of activities: 

1. Activities where you learn practical basic skills in order to master 

them or where you conduct simple procedures to make observations 

that help illustrate concepts. 

2. Investigations, often called experiments, where you will follow a 

complete set of directions in order to determine a set of observations 

or results that you will analyze in order to help you answer a question 

or gain a deep understanding of the development or application of a 

concept. 

3. Exercises where you may be given a problem to solve a hypothesis in 

the laboratory and need to be able to decide on the proper equipment, 

material and procedures to perform in order to achieve the result. 

4. Practical examination where you will have to demonstrate your ability 

in any of the above three types of activities by yourself.  Remember 

that even if you are working in individual, paired or group, every 

member of the group is responsible for being able to perform every 

task in the activity or investigation.  It is critical that the work is 

shared, and jobs are rotated so that every student has a chance to 

practice his or her skills. 
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Chemistry laboratories can be hazardous if the rules are not followed. During 

a chemistry course a student may handle materials which are carcinogenic, 

poisonous, flammable, and explosive. Some of these materials and equipment 

may also cause severe burns, cuts, or bruises if handled improperly or 

carelessly. Most accidents that occur in the chemistry laboratory are a result 

of carelessness, impatience, improper or unauthorized experimentation, and 

disregard for safety rules or proper operating procedures. In order to minimize 

the chances of an accident in the laboratory certain rules and regulations must 

be obeyed at all times when one is working or observing in a chemical 

laboratory. Therefore, it is not advisable for anyone to work in a laboratory 

without proper knowledge of the dangers involved. Due to the inherent 

dangers present in a chemical laboratory exercise, it should be understood that 

the following rules must be obeyed to minimize the chance of an accident. 

The student is expected to exercise proper judgment and extreme caution at 

all times when working in the laboratory.  

Learn and observe the safety and laboratory rules  ! 

1. DO NOT perform unauthorized experiments or work in a laboratory 

alone. 

2. Approved eye protection must be worn at all times in the laboratory. 

Tennessee State law requires the use of such devices. Eye protection 

must be splash proof chemical goggles and be approved by your 

instructor. If you do get a chemical in your eye rinse immediately with 

large quantities of water using the eye-wash stations. 

3. Long hair and loose clothing must be confined while in a laboratory. 
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4. Appropriate clothing must be worn at all times while in the laboratory. 

Your legs must be completely covered below the knee by your choice 

of clothing. If your clothing does not meet the requirement you may 

choose to wear an approved laboratory coat or apron which does cover 

your legs to your knees. 

5. Closed shoes with socks must be worn at ALL times open toed shoes, 

backless shoes, sling backs, clogs, and sandals are not permitted. 

6. Know the location and proper use of fire extinguishers, fire blankets, 

safety showers, eye wash devices, and first aid kits. 

7. Before obtaining any chemicals carefully read the label on the reagent 

bottles. 

8. Eating, smoking, and drinking are not allowed in a chemistry 

laboratory. 

9. Thoroughly wash your hands after leaving the laboratory. 

10. Use the fume hoods when toxic or irritating vapors are involved. 

11. Mouth suction is never used to fill a pipette. 

12. Never force glass tubing through cork or rubber stoppers without 

proper lubrication. 

13. Never direct the open end of test tube toward yourself or anyone else. 

14. Never pour water into concentrated acid. 

15. Learn the proper procedure for igniting and operating a laboratory 

burner. Always extinguish the flame when the burner is not being 

used.  Make sure that all flammable reagents are well removed before 

lighting the burner. 

16. Liquid and solid waste containers must be properly used at all times. 
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17. Never place chemicals directly on the balance pan. Always use a 

proper weighing container when using a balance to weigh a chemical. 

Never pour chemicals directly over the balance. 

18. Never return unused chemicals to their original container (unless 

directed to do so by the instructor). 

19. Securely replace lids, caps, and stoppers after removing reagents from 

containers. 

20. Always wipe spatulas clean before and after inserting into reagent 

bottles. 

21. Report any accident and/or injury, however minor, to your instructor 

immediately. 

22. Never place anything that is not directly required for the experiment 

on laboratory desks; other items may interfere with the experiment. 

23. All personal   belongings should be placed in the bookcases as you 

enter the laboratory. 

24. Clean up any spill immediately. 

25. Before leaving the laboratory, make sure your work area is clean and 

dry. Ensure that all gas, water, vacuum, and air valves are completely 

turn ed off. 

26. Your instructor is available for any assistance you may need. Never 

hesitate to ask questions especially if there is any question concerning 

proper operating procedure. Be sure that you understand every 

instruction before proceeding. 
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1. Know where the nearest eye wash station is located and how to operate it. 

2. Eye goggles should be worn: 

a. When working with certain caustic reagents and/or solvents, or 

concentrated acids and bases. 

b. When performing procedures that are likely to generate 

droplets/aerosols of blood or other body fluid. 

c. When working with reagents under pressure. 

d. When working in close proximity to ultra-violet radiation (light). 

3. Wearing contact lenses in the laboratory is discouraged and requires extra 

precaution if worn. Gases and vapors can be concentrated under the lenses 

and cause permanent eye damage. Furthermore, in the event of a chemical 

splash into an eye, it is often nearly impossible to remove the contact lens to 

irrigate the eye because of involuntary spasm of the eyelid. Persons who must 

wear contact lenses should inform their supervisor to determine which 

procedures would require wearing no-vent goggles. 

 

 

1- To avoid dangerous splatter, ALWAYS ADD ACID TO WATER! 

2.Toxic materials should be labeled with special tape when used in 

compounded reagents and stored in separate containers. These materials 

should be handled carefully and kept in the hood during preparation. 
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3.Acids and alkali should be carried by means of special protective carriers 

when transported. 

4.Acid and alkali spills should be covered and neutralized by using the 

material from the ‘spill bucket’. All material, spill and compound, should be 

swept up and placed in a plastic bucket for proper disposal. 

5. In case of spillage, wash all exposed human tissue (including eyes) 

generously with water and notify your supervisor for proper reporting of the 

incident. 
 

  

1. All laboratory chemicals identified as carcinogens must be 

labeled CARCINOGEN. 

2.When working with these substances, protective clothing and 

gloves should be worn. 

 

  

1. All flammable reagents should be kept in the flammable storage 

facilities (closet or refrigerator) at all times when not in use. 

2. Any solutions compounded from these reagents should be labeled 

as flammable. 

3. Flammable substances should be handled in areas free of ignition sources. 

4. Flammable substances should never be heated using an open flame.  

5. Ventilation is one of the most effective ways to prevent accumulation of 

explosive levels of flammable vapors. An exhaust hood should be used 

whenever appreciable quantities of flammables are handled. 
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6. Flammable compounds should be placed in proper receptacle for disposal. 

7. When ether containers are opened, they are to be dated and all material 

remaining after six (6) months must be disposed of immediately. 

1. The storage of all compressed gases shall be in containers 

designed, constructed, tested and maintained in accordance with 

the department of Transportation Specifications and Regulations. 

2. In the laboratory, gas containers are to be limited to the number of 

containers in use at any time. Low pressure (LP) gases shall also be limited 

to the smallest size container. 

3. Containers shall be securely strapped, chained or secured in a cylinder 

stand so they cannot fall. 

4. Oxidizing gases should be separated from flammable gasses. 

1- No eating, drinking, smoking permitted! 

2- Radioactive material should be labeled as radioactive and stored 

in a proper container so as to prevent spillage or leakage. 

3- These materials must be handled carefully. Remember: the amount of 

radiation exposure decreases with distance. 

4- Radioactive spills should be absorbed with absorbent toweling. The area 

should be cleaned with soap and water and then decontaminated with a 

product. The area of the spill is then monitored for any residual radioactivity. 

If the area is not decontaminated, the above regimen is repeated and re-

monitored. 
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5- In the case of a radioactive spill in a high traffic area, the area will be ‘roped 

off’ until proper decontamination has been achieved. 

6- In the case of a major radioactive spill, all personnel in the area must be 

notified. The appropriate safety officer must be notified and all attempts to 

keep contamination at a minimum must be used. 
 

1. The use of extension cords is prohibited. 

2. All equipment must be properly grounded.  

3. Never operate electrical equipment with fluid spillage in 

the immediate are or with wet hands.  

4. Never use plugs with exposed or frayed wires. 

5. If there are sparks or smoke or any unusual evens occur, shut down the 

instrument and notify the manager or safety officer. Electrical equipment that 

is not working properly should not be used. 

6. If a person is shocked by electricity, shut off the current or break contact 

with the live wire immediately. Do not touch the victim while he is in contact 

with the source of current unless you are completely insulated against shock.  

The following are procedures that must be followed for all lab sessions. 

Many are safety issues as well. 

1- Dress properly for lab. Wear clothing that covers as much skin as possible. 

Sandals are not permitted. If possible, wear older clothes on lab day. All loose 

clothing and long hair must be confined. 

2- Read the entire experiment before coming to lab. The instructor will briefly 

discuss the experiment at the beginning of each lab. 
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3- Arrive on time for lab. If a student arrives late for lab and misses a 

substantial portion of the introductory discussion and safety precautions, the 

student may be a threat to themselves and others in the lab. The instructor 

may deny the student the privilege of completing the assigned experiment. 

4- Work independently unless otherwise instructed. 

5- Keep the benchtop uncluttered. Only those personal items pertinent to the 

lab work (lab manual, etc.) are to be on the benchtop at student's workstation. 

Book bags, coats, etc. are not to be placed on the benchtop or on the floor 

close to the lab benches. Place all such items in the designated areas near the 

entrance to the lab. 

6- Keep drawers closed. Drawers and cabinets are to be kept closed except 

when items are being taken from or returned to these drawers. 

7- Take only planned breaks. If the need arises to take a short break, you may 

do so at any time during the experiment with these points in mind; try to plan 

the break during a less critical time in the experiment (e.g. while something 

is cooling); make sure that your hot plate is turned off; inform a neighbor and 

the instructor. 

8- Do not come to lab under the influence of drugs. If, in the judgement of the 

instructor, a student presents a safety hazard to himself or his fellow students 

because the student is affected by medication, alcohol or other factors, the 

instructor may refuse to allow the student to continue working in the lab that 

day. If the situation is noted more than once, the student may be permanently 

removed from the course. 

9- Clean up at the end of lab. At the end of all lab sessions return clean 

glassware to your drawer, clean your benchtop and finally wash your hands 

thoroughly. Be sure all electrical devices and water are turned off. 
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In most labs, you'll encounter the same basic apparatus. Here, you will 

find a picture and an explanation for how to use each piece of equipment. You 

will learn about: 

Equipment 

Name 
Description of use Representative Image 

Erlenmeyer flask 

or Conical flask 

Used for titration or 

filtration of liquids and 

to prevent air 

contamination to sample 

during work.  

Round bottom 

flask (Florence 

flask) 

Used for distillation or 

heating of liquid, allows 

uniform heating. 
 

Volumetric flask 

Used for measuring 

liquid with high 

accuracy 
 

Filtering flask 

That is used for 

receiving a filtering 

liquid. 
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Beaker 

Used for measuring 

liquid roughly volume 

with low accuracy 
 

Test Tube 

used by chemists to 

hold, mix, or heat small 

quantities of solid or 

liquid chemicals, 

especially for qualitative 

experiments 

 

Graduated 

Cylinder 

Used for measuring 

liquid with better 

accuracy than beaker 

 

Watch glass 
Used for air drying or 

oven drying of liquid 
 

Funnel 
Used for liquid transfer. 

Also for simple filtration 

 

Burette 

Used in titrations to 

measure precisely how 

much liquid is used. 
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Powder funnel 
used for transferring 

aqueous solutions. 

 

Buchner funnel used in filtration 

 

Separating funnel 

Used for Liquid-Liquid 

extracts, designed for 

increase separation 

efficiency  

Mohr pipette 

used to measure the 

volume of the liquid 

dispensed, although not 

as accurately as a 

volumetric 
 

Dropper 
Used for transfer liquid 

drop by drop 

 

Desiccator 

Used for store material 

and protect it from air 

contamination or 

humidity  
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Pipette bulb 
Used along with pipette 

to suck liquid 

 

Wire gauze 

Used for spread the head 

of burner 

homogeneously  

Water Bath 
Sued to incubate 

samples in water 

 

Utility Clamp 

Attaches to ring stand; 

Supports flasks/test 

tubes 

 

Test Tube Brush Used to clean glassware 

 

Spatula 

It is used to take and 

handle small quantities 

of solid chemicals. It is 

used like a spoon or an 

instrument for scooping 

material out of a 

container 
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In this book we will study the following experiments: 

1- Acid-Base Titration 

2- Redox Titration 

3- pH measurement and application in acid base titration. 

4- Predicting heating and cooling curves and interrelating 

with phase diagram. 

5- Molecular weight determination from general 

properties of solutions. 

6- Determination of solubility and evaluating solubility 

product constant (Ksp). 

7- Determination of acid and base constants for weak acids 

(ka) and for weak bases (kb). 

8- Determination of dissolved oxygen in water. 

9- Determination of iron in cement powder. 

 



Engineering Chemistry                        Practical Part  Dr. Alaa E. Hassanien 

 

15 
 



Engineering Chemistry                        Practical Part  Dr. Alaa E. Hassanien 

 

16 
 



Engineering Chemistry                        Practical Part  Dr. Alaa E. Hassanien 

 

17 
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2-  

A weak acid only partially dissociates from its salt. The pH will rise normally 

at first, but as it reaches a zone where the solution seems to be buffered, the 

slope levels out. After this zone, the pH rises sharply through its equivalence 

point and levels out again like the strong acid/strong base reaction. 
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There are two main points to notice 

about this curve. The first is the half-

equivalence point. This point occurs 

halfway through a buffered region 

where the pH barely changes for a lot 

of base added. The half-equivalence 

point is when just enough base is 

added for half of the acid to be 

converted to the conjugate base. When 

this happens, the concentration of H+ 

ions equals the Ka value of the acid. 

Take this one step further, pH = pKa. 

The second point is the higher equivalence point. Once the acid has been 

neutralized, notice the point is above pH=7. When a weak acid is neutralized, 

the solution that remains is basic because of the acid's conjugate base remains 

in solution. 
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NHCl =                                          =                                         =                N 

 

Strength of HCl solution = NHCl × Eq.Wt HCl  

                                        = 

                                         =                  g/L 

 

 

----------------------------------------------------------------- The End -------------- 

 

 

NNaOH × VNaOH 

VHCl 

            ×   

10 
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In redox systems, the titration method can be adopted to determine the 

strength of a reductant/oxidant using a redox sensitive indicator. Redox 

titrations involving potassium permanganate are called permanganometric 

titrations. In these reactions, MnO4
- ions acts as the self indicator. 

Determination of Strength of KMnO₄ solution" 

The strength of KMnO4 solution can measured by 

• Oxalic acid 

• Ferrous ammonium sulphate (Mohr’s salt) 

Some Important Terms in Titration 

1. Standard solution 

A solution whose concentration is known, is called a standard solution. The 

substance used to prepare a standard solution is called the primary standard. 

Oxalic acid and sodium carbonate are some examples. 

2. Concentration of a solution 

Concentration of a solution is defined as the amount of a solute present in a 

definite volume of the solvent. Concentration of a solution can be expressed 

in different ways. 
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• Normality: Normality of a solution is defined as the number of gram 

equivalent of solute per litre of the solution. It is denoted by ‘N’. 

• Molarity: Molarity of a solution is defined as the number of gram 

moles of the solute per litre of the solution. It is denoted by ‘M’. 

 

✓ In this titration, potassium permanganate is the oxidizing agent 

and Mohr’s salt is the reducing agent. 

✓ Mohr’s salt is a double salt of ferrous sulphate and ammonium 

sulphate and its composition is FeSO4.(NH4)2SO4.6H2O. It is a 

primary standard. 

✓ Ferrous ions of Mohr’s salt undergo hydrolysis in aqueous 

solution. To prevent the hydrolysis, Conc. H2SO4 needs to be 

added to the Mohr’s salt crystals during the preparation of its 

standard solution. 

✓ In this titration, the MnO4
- ion is reduced to Mn2+ in the presence 

of acid and Fe2+ ions of Mohr’s salt is oxidized to Fe3+ 

✓ The chemical reaction that occurs in this titration can be 

represented by the following chemical equations. 
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Molecular equation 

Ionic equation 

 

Practical View 

1. Tools, chemicals and equipment 

Chemicals Tools and Glasses 

Solution4 KMnO 

Mohr’s solution 

4SO2Diluted H 

Distilled water 

Burette 25ml or 50ml 

Burette Stand 

Conical Flask 250 ml  

Beaker 250 ml 

Funnel 

Pipette 10 ml 
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2. Titration KMnO4 against Mohr’s salt as the following figure 

KMnO4

10 ml 0.05M of Mohr's salt

Color will change from colorless to Pink color

10 ml diluted H2SO4

 

3. Record your observation at which the color change from 

colorless to pink color (KMnO4 color). 

Results and Calculations 

Trial iV fV V 

1    

2    

3    

volume  

 

Calculate the concentration of KMnO4 as following: 

volume of KMnO4
* Molarity of KMnO4

volume of Mohr * Molarity of Mohr
=

moles of KMnO4

moles of Mohr
=

10

2

 
 

Molarity of KMnO4 = ........ M 
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Molarity of KMnO4
* Molar mass of KMnO4

Strength of KMnO4 =
 

Molarity of KMnO4
* 158Strength of KMnO4 = = g/l
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Strength of HCl solution = NHCl × Eq.Wt HCl  

NNaOH × VNaOH 

VHCl 

            ×   

10 
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N  =                                          =                                         =             N 

NHCl × VHCl 

V 

Ca(OH)2 

            ×   

10 
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