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EXERCISE SHEET 
 

Introduction to chemistry laboratory exercises 

The laboratory health and safety rules and regulations 

Hazardous chemicals 
 

1  Relation to subjects: ESO/25, 27 DiRMiUO/25, 27 EOUNiE/25, 27 

Specialty/Subject 
Learning outcomes 

for the subject 

Detailed learning outcomes for the 
subject 

ESO/26 Chemistry of water, 

fuels and lubricants 

EKP3  

K_U014,  

K_U015,  

K_U016. 

SEKP3 – Water quality indicators; 

SEKP6 – Performing determinations 

of selected indicators of technical 

water quality; 

DiRMiUO/26 Chemistry of 

water, fuels and lubricants 

EKP3  

K_U014,  

K_U015,  

K_U016. 

SEKP3 – Water quality indicators; 

SEKP6 – Performing determinations 

of selected indicators of technical 

water quality; 

EOUNiE/26 Chemistry of 

water, fuels and lubricants 

EKP3  

K_U014,  

K_U015,  

K_U016. 

SEKP3 – Water quality indicators; 

SEKP6 – Performing determinations 

of selected indicators of technical 

water quality; 

2 Purpose of the exercise: 

1. Getting to know the regulations of the classes, getting to know the equipment of the 

chemical laboratory and the basics of the technique of laboratory work. 

2. Learning the basic concepts related to work safety with hazardous chemicals.  

3. Getting to know the typical hazards in the laboratory and the principles of safe work 

and first aid. 

4. Getting to know the basic methods of neutralizing strong acids, bases and petroleum 

products. 

5. Getting to know the rules of labeling of hazardous substances.  

6. Getting acquainted with the safety data sheets of selected hazardous substances. 

7. Mastering how to search for the characteristics of hazardous substances in databases 

based on their name or code. 

3 Prerequisites:  

the student is familiar with the general principles of occupational health and safety in a 

chemical laboratory and basic hazardous substances, 

before the relevant classes, the student undergoes a workplace health and safety training 

in the chemical laboratory, which he confirms with his own signature on the appropriate 

form. 

4 Description of the laboratory workplace:  

a typical basic set of laboratory glassware, a set of MSDS for basic chemicals, materials 

for neutralizing acids and bases, a set of sorbents for neutralizing hazardous substances, 

pH-meter, indicator papers, indicators, samples of substances to be neutralized (strong 

acid, strong base, lubricating oil). 

5 Risk assessment: 

Chemical burns resulting from contact with 0.2 M sulfuric acid and caustic soda are very 

unlikely, the possible effects are minor.  

In the event of contact with a corrosive substance, it is recommended to carefully remove 

it, rinse with running water and appropriate neutralization. 

Final assessment – VERY SMALL THREAT 
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Security measures required: 

1. protective clothing and equipment (lab coats, gloves and glasses), 

2. typical neutralizing agents, paper towels, running water. 

6 The course of the exercise: 

1. Getting acquainted with the regulations of the laboratory and the rules of health and 

safety in the laboratory.  

2. Getting to know the workplace manual (appendix 1). 

3. Performing neutralization of samples of hazardous materials. 

Getting to know the set of safety data sheets for hazardous substances. 

7 Exercise report: 

1. Develop an exercise in accordance with the instructions contained in the workplace 

manual. 

2. Using the safety data sheets, assess the degree of risk and the method of 

neutralization for hazardous chemical compounds given by the academic teacher. 

3. Solve the given task and/or answer the questions included in the set of tasks and 

questions to be completed by the student. 

8 Archiving of research results:  

report on exercises - prepared in accordance with the rules applicable in the laboratory - 

should be submitted in writing to the academic teacher during the next classes. 

9 Assessment method and criteria: 

a. EKP1, EKP2 – checking the knowledge of basic chemical concepts related to 

hazardous substances and health and safety rules in the laboratory, 

b. SEKP – the detailed learning outcome for an individual student will be assessed on 

the basis of the solutions to tasks and problems presented in the report, given for 

independent solution/development: 

− mark 2,0 – has no basic knowledge of the risks resulting from contact with 

hazardous chemicals, or is unable to use it in practice; 

− mark 3,0 – has basic chemical knowledge of identifying hazardous chemical 

substances, assessing and minimizing the risk; 

− mark 3,5 – 4,0 – has extensive knowledge of chemicals and the hazards of 

hazardous substances and the ability to neutralize typical hazardous materials in 

his environment; 

− mark 4,5 – 5,0 – has the ability to use complex chemical knowledge to solve 

complex tasks, carry out a partial risk assessment and select special neutralizing 

agents and sorbents to neutralize specific types of hazardous substances. 

10 References:  

1. A. Kozłowski, A. Kalbarczyk-Jedynak, M. Ślączka-Wilk, K. Ćwirko, C. 

Wiznerowicz, G. Gorzycka, Workplace instruction for laboratory exercises: 

Wprowadzenie do zajęć. BHP w laboratorium chemicznym. Substancje chemiczne 

niebezpieczne, AM Szczecin, 2022 (in Polish). 

2. https://www.afrox.co.za/en/images/Ammonia%20%28Rev%203%29_tcm266-

27591.pdf (accessed 20.09.21). 

3. GHS hazard pictograms for download – REACH Compliance GmbH (accessed 15.07.22) 

4. https://assets.openstax.org/oscms-prodcms/media/documents/Chemistry2e-WEB.pdf 

(15.07.22). 

5. M. Charmas, „English for Students of Chemistry”, Maria Curie-Skłodowska 

University Press, Lublin 2012. 

6. Stundis H., Trześniowski W., Żmijewska S.: Ćwiczenia laboratoryjne z chemii 

nieorganicznej. WSM, Szczecin 1995 (in Polish). 

10 Notes 
  

https://assets.openstax.org/oscms-prodcms/media/documents/Chemistry2e-WEB.pdf
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CHEMISTRY LABORATORY  

SAFETY RULES AND REGULATIONS 
 

 General rules of working in the chemistry laboratory: health and safety plus regulations 

specific to the chemistry laboratory: 

 

1. Students come to the laboratory on time. 

2. Before beginning any preparation in the chemistry laboratory, the student must study the 

theory and the details of experiments. 

3. During the scheduled laboratory experiments all students must wear their own lab coats. 

Lab coats must be buttoned all the way up. 

4. Students must wear safety glasses (goggles, spectacles) when required.  

5. Tasting chemicals, smoking, drinking, eating (including chewing a gum) in the laboratory 

is prohibited.  

6. Students with long hair should keep it tied back. 

7. Students must follow all the lab instructions, read all chemical labels and walk with care in 

the laboratory. Only authorized experiments are allowed. Unauthorized experiments are 

forbidden!!! Students must listen to the academic teacher. 

8. Students must be careful with laboratory water bath, other heat sources and also hot 

laboratory glassware (for example test tubes, beakers). Do not touch it by bare hands, use 

test tube/beaker holder.  

9. Looking directly into the test tube, beaker, etc. is prohibited. Never point the mouth of the 

test tube toward yourself or anyone else during heating. Smelling directly solutions 

containing chemicals is forbidden. Wafting near the nose is allowed but only when 

instructed.  

10. All used chemicals/liquids containing chemicals must be discard properly (ask the academic 

teacher). Unused chemicals must not be returned to stock bottles. 

11. Pipettes must be used carefully – never use one pipette for different solutions – use the one 

that is labeled for the solution/reagent. 

12. Students must report all injuries and spills immediately to the academic teacher. Students 

are responsible for cleaning up spilled chemicals or broken glassware. 

13. Jackets, coats are not allowed in the laboratory. Bags, etc. must be placed on the designated 

area. 

14. Mobile phones are forbidden in the laboratory. 

15. Students keep their work area (workplace) clean and tidy. 

16. Students wash hands during (if necessary) and after lab work. 

17. Students know the location of first aid kit, eye wash, emergency shower and fire 

extinguishers. 

18. Students are supposed to perform seven laboratory exercises during term.  

19. In the beginning of the laboratory exercise students write an „entry test” (based on given 

keywords in order to check basic knowledge and preparation for the lab exercise). 

20. Students work in groups of two, sometimes if necessary (an odd number of students) in 

group of three. Students follow the given lab instructions and submit the final lab report 

(one report per person) at the next laboratory meeting. 

21. Students must take part in every laboratory exercise. Laboratory attendance is mandatory!!! 

If student misses a lab with medical excuse, student must bring a medical report and make-

up the missed laboratory (during the week the missed laboratory exercise is run or by the 

last lab of the term). 
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22.  In order to pass the chemistry laboratory course students must perform every laboratory 

exercise, submit all the final reports from the laboratory exercises (accepted by the academic 

teacher) and pass all the „entry tests”.  

 

 

Safety in handling acids (working with acids) 

 

Concentrated acids such as sulfuric acid, hydrochloric acid and nitric acid are dangerous 

and toxic. These concentrated acids are capable of causing severe burns. Anytime when 

working with mentioned concentrated acids lab coats buttoned all the way up must be worn, as 

well as safety goggles, acid-resistant gloves. Students must also locate the emergency shower 

and the eye wash. 

Any work with concentrated acids must be performed under the fume hood. In terms of 

preparation of the diluted acid, concentrated acid must be slowly added to distilled water and 

not the other way round!!! The hydration reaction of sulfuric acid is highly exothermic. Never 

add water to the concentrated acid because this can generate acidic steam (water can boil and it 

can lead to the dispersal of a sulfuric acid aerosol and can lead to even the explosion). It is 

related to the acid and water density (water is less dense than acid). 

„A.A.: Add Acid”; „Drop acid, not water” 

[source:https://www.cs.mcgill.ca/~rwest/wikispeedia/wpcd/wp/s/Sulfuric_acid.htm] 

 

 

First Aid 

Emergency phone numbers: 999 (Ambulance) or 112 (The general emergency 

number for mobile phones).  

 

Eyes 

Flush eyes immediately with plenty of cold water (direct water stream from the nose to 

the temple), get medical help while you are doing this.  

 

Injuries of the Skin (cuts, scratches, punctures) 

Minor cuts can be washed with a 3% hydrogen peroxide solution or running water, dried 

with an antiseptic wipe and covered with a plaster (band aid). In case of severe bleeding apply 

sterile gauze pad or if necessary raise the area above the level of the heart and call the 

Emergency. In case of the foreign object (for example glass) that seems to be more deeply 

placed in the skin apply gently sterile gauze and bandage and call the Emergency. 

 

Thermal Burns 

Thermal burns must be immediately uncovered and placed in the stream of cold running 

water – further treatment depends on the degree of burns, in each case of severe burns (second 

and third degree burns) call the Emergency. 

 

Chemical Burns 

Chemical burns must be rinsed with plenty of cold water and the all contaminated 

clothing must be removed. Call the Emergency for medical help. 

 

At the beginning of the term the student, before performing chemistry laboratory 

exercises, declares with his/her signature (on the appropriate form) the acceptance of health and 

safety rules and specific regulations to the chemistry laboratory. 
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1. THEORY 
 

KEYWORDS: 

 

− chemical neutralization, sorbents; 

− CAS Registry number and SDS – Safety Data Sheet, hazard pictograms. 

 

 

Chemical neutralization, sorbents 
 

In general, chemical neutralization is a chemical reaction between an acid and a base 

and this reaction results in formation of salt and water.  

The most commonly used chemical neutralization agents (neutralizing chemicals) in the 

laboratory are: 

 

− sodium carbonate (Na2CO3), 

− ammonium chloride (NH4Cl), 

− sodium hydrogen carbonate (NaHCO3 – baking soda; sodium bicarbonate), 

− calcium hydroxide (Ca(OH)2), 

− sodium hypochlorite (NaClO), 

− calcium carbonate (CaCO3). 

 

The chemical neutralization reaction leads to the formation of substance that is less 

aggressive, dangerous and toxic. 

Sorbents are materials that soak up for example oil or acid or base from the ground, 

water, certain surfaces. Sorbents can be either natural organic like sawdust, feathers, natural 

inorganic like clay, sand, volcanic ash, or synthetic.  

Synthetic sorbents are man-made and mostly include chemical substances like 

polyethylene and nylon. Sorbents used on the ground are mostly in the form of pillows, mats, 

rolls and these sorbents collect spilled liquids and prevent from further spreading. Sorbents used 

on the water soak up the oil spill or capture and collect a thin oil film retained on the surface 

after being liquidated. 

There are universal sorbents like gray, camo, yellow, green (these sorbents absorb 

water-based fluids, oils and most chemicals) and selective sorbents like white (oil spills only), 

blue (oil spills only) [http://www.unitedsorbents.com/pdf/trifold.pdf]. 

 

 

CAS Registry Number and SDS – Safety Data Sheet 
 

A CAS Registry Number (CASRN, CAS Number) is a numerical identifier that is 

assigned by the Chemical Abstract Service (CAS) to every single chemical substance. This 

number can contain up to 10 digits divided by hyphens into three parts, example: 7664-93-9 – 

the CAS number for sulfuric acid [https://support.cas.org/content/chemical-substances/faqs]. 

SDS – Safety Data Sheet provides information on chemicals. SDS is the key document 

in the safe supply, handling and use of chemicals. SDS should help to ensure that those who 

use chemicals in the workplace do so safely. 

SDS must contain identification of the substance, hazards identification, 

composition/information on ingredients, first aid measures, fire-fighting measures, accidental 

release measures, handling and storage, exposure controls/personal protection, physical and 

http://www.unitedsorbents.com/pdf/trifold.pdf
https://support.cas.org/content/chemical-substances/faqs
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chemical properties, stability and reactivity, toxicological information, ecological information, 

disposal consideration, transport information, regulatory information, other information.  

 

 

SDS must be provided for: 

 

− chemicals classified as hazardous in accordance with Regulation on the classification, 

labelling, packaging of substances and mixtures (CLP),  

− substances meeting the criteria as persistent, bio-accumulative, toxic to the 

environment, 

− substances that appear on ECHA’s Candidate List [https://echa.europa.eu] of substances 

of very high concern, 

− mixtures that themselves are not classified under CLP but that contain at least one 

substance that is. 

[http://www.hsa.ie/eng/Publications_and_Forms/Publications/Information_Sheets/SD

S_hazchem_info_sheet.pdf] 
 

https://www.sigmaaldrich.com/united-kingdom.html a useful link for finding SDS of a 

chemical substance.  

An example of the safety data sheet (SDS) for ammonia is presented in Fig.1. 

 

 
 

 

 

 

 

https://www.sigmaaldrich.com/united-kingdom.html
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Fig. 1. Ammonia safety data sheet  

(source: https://www.afrox.co.za/en/images/Ammonia%20%28Rev%203%29_tcm266-27591.pdf ) 

(accessed 20.09.21) 

 

Hazard pictograms (Fig. 2) – each pictogram consists of a symbol on a white 

background framed within a red border and represents a distinct hazard(s). One or more 

pictograms might appear on the labelling of a single chemical. The pictograms help us to know 

that the chemicals we are dealing with might cause harm to people or the environment 

[https://www.osha.gov]. Hazard pictograms form part of the GHS (Globally Harmonized 

System of Classification and Labelling of Chemicals). 
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Fig. 2. Pictograms  

(source: GHS hazard pictograms for download – REACH Compliance GmbH  

(accessed 15.07.22)  

 

Perform the following additional task: 
 

1. Find SDS – Safety Data Sheet; Given: CAS Number, printed out and attach it to the Final 

Laboratory Report: 

 

a) CAS Number:   1310-73-2, 

b) CAS Number:   1333-74-0, 

c) CAS Number:   7697-37-2. 
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2. INSTRUCTION 1 – LABORATORY EXERCISE 1 
 

Experiment 1 – chemical neutralization of dilute sulfuric acid (VI) (H2SO4) and sodium 

hydroxide (NaOH) using solid sodium carbonate (Na2CO3), solid 

ammonium chloride (NH4Cl), solid sodium bicarbonate (NaHCO3) and 

an universal granular sorbent 

 

Materials and reagents:  

Sulfuric acid solution (VI) (0,2M H2SO4), sodium hydroxide solution (0,2M NaOH), 

sodium carbonate (Na2CO3 solid), ammonium chloride (NH4Cl solid), sodium bicarbonate 

(NaHCO3 solid), universal granular sorbent (Damsorb). 

 

Experimental procedure:  
 

Experiments with corrosive solutions require special care, since even dilute solutions 

NaOH or H2SO4 may cause burns or damage clothing. 

Apply a few drops of dilute sulfuric acid (0.2M H2SO4) on the first petri dish and add, 

using spatula (or plastic spoon), solid sodium carbonate (Na2CO3) in order to neutralize the 

dilute sulfuric acid. Then apply a few drops of dilute sulfuric acid (0.2M H2SO4) on the second 

petri dish and add, using spatula (or plastic spoon), solid sodium bicarbonate (NaHCO3) in order 

to neutralize it. Finally apply a few drops of dilute sulfuric acid (0.2M H2SO4) on the third petri 

dish and cover the chemical spill with the universal granular neutralizing sorbent (Damsorb) 

starting with the edges first than spread the sorbent over the spill in order to cover the liquid 

completely. The process of neutralization is finished when the liquid is fully absorbed by the 

sorbent (sorbent covering the spill is not damp). The neutralized substance after using granular 

sorbent should be then scooped up with a micro spatula into a labelled container. Rinse the 

neutralized surface (petri dish) with water and dry it using paper towel. 

 

Apply a few drops of dilute sodium hydroxide (0.2M NaOH) on the first petri dish and 

add, using spatula (or plastic spoon), solid ammonium chloride (NH4Cl) in order to neutralize 

the dilute sodium hydroxide. Then apply a few drops of dilute sodium hydroxide (0.2M NaOH) 

on the second petri dish and add, using spatula (or plastic spoon), solid sodium bicarbonate 

(NaHCO3) in order to neutralize it. Finally apply a few drops of dilute sodium hydroxide (0.2M 

NaOH) on the third petri dish and cover the chemical spill with the universal granular 

neutralizing sorbent (Damsorb) starting with the edges first than spread the sorbent over the 

spill in order to cover the liquid completely. The process of neutralization is finished when the 

liquid is fully absorbed by the sorbent (sorbent covering the spill is not damp). The neutralized 

substance after using granular sorbent should be then scooped up with a micro spatula into a 

labelled container. Rinse the neutralized surface (petri dish) with water and dry it using paper 

towel. 

 

Data analysis: 
 

1. Write down the neutralization reactions for both (the acid solution and the hydroxide 

solution) and justify what products were formed during the neutralization reactions. 

2. How do we assess whether neutralization is complete? 

3. Search and characterize any three sorbents for different groups of materials (especially 

for neutralization of corrosive and oxidizing substances). 

4. Describe the characteristic features of sorbents and what are the most important criteria 

for selecting sorbents? 
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Experiment 2 – neutralization of spilled oil with a selected sorbent  

 

Materials and reagents:  

Engine oil sample, set of loose sorbents (universal sorbent, activated carbon, sawdust). 

 

Experimental procedure  

 

Spilled oils and solvents pose a great risk in rooms and at workplaces, therefore, when 

they are spilled, they must be removed (collected). Appropriate sorbents are used for this 

purpose (in the form of mats or in loose form). In the absence of a special sorbent, e.g. sawdust 

can be used for this purpose. 

Put about 1 cm3 of engine oil on three Petri dishes, then pour over the first one – with 

universal sorbent, the second - with activated carbon and the third - with sawdust. The oil must 

be completely absorbed. Observe how the colour of the sorbent used changes. The neutralized 

oil spill should be then scooped up with a micro spatula into a labelled container.  

then dry the petri dish using paper towel do not rinse it using tap water or distilled water. 

 

Data analysis:  

 

1. Find and describe two sample sorbents designed to neutralize spilled oil and other 

petroleum products. 

2. Give examples of common materials (inorganic and organic) that can be used 

interchangeably to deal with larger oil spills or in the absence of sorbents specially 

designed for this purpose. 

 

 

3. GUIDELINES FOR WRITING THE FINAL LABORATORY REPORT 
 

1. First page of the report – The Laboratory Report Cover Sheet found on our website:  

https://www.am.szczecin.pl/en/facilities/institute-of-mathematics-physics-and-

chemistry/department-of-chemistry/chemistry-lab-manuals/ 

2. Second page of the report – „The Theoretical Part” – on a maximum of one page including 

brief description of keywords. 

3. Third page of the report – „The Experimental Part” – including all performed experiments 

with titles, raw data, reactions, calculations, tables, graphs, etc. It should be written in 

accordance with „Data analysis (after the experiment)”. 

4. Additional task/tasks given by the academic teacher. 

5. References. 

 

 

4. IN ORDER TO PASS THE LABORATORY EXERCISE STUDENTS MUST PASS „THE 

ENTRY TEST” AND SUBMIT THE FINAL LABORATORY REPORT AT THE NEXT 

LABORATORY MEETING. THE LAB REPORT MUST BE ACCEPTED BY THE 

ACADEMIC TEACHER.  
 


