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PREFACE 

 

The idea of writing this manual came when we realized that our 

laboratories do not have a single, properly structured book which 

guides them how to prepare chemistry reagents with a special 

emphasis to safety caution to be taken while preparing them. 

This book is therefore an attempt to provide a single manual for 

the purpose. 

The most important feature of this Manual is that it lists in 
alphabetical order the commonly used chemical reagents with 
their structure and methods of preparation with calculations.  

Written in a very simple and lucid language, the students, 
teachers and lab-staff should find this book extremely useful and 
handy. A complete e-version of this Manual is available on the 

SGTB Khalsa College website under the DBT Science Centre 

section (www.sgtbkhalsa.ac.in).  

Though all the efforts have been made to make this book error 
free, yet some errors might have crept in inadvertently. 
Suggestions from the readers for the improvement of the book 

are most welcome. 

I hope that this book will be helpful not only to the chemistry 
department but also for other science departments especially 

botany and zoology where many of these reagents are used. 

 

   Vimal Rarh 
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I. INTRODUCTION 

Chemistry is mainly an experimental science. Though sometimes 

theoretical studies in Chemistry provide a rare insight into various 

experimental details and useful guidelines to experimentalists, 

the overriding importance of experimental work in Chemistry 

cannot be denied.  

The chemistry reagents play an important role in the correctness 

of an experiment. If the composition of reagent is not correct, it 

often leads to errors in the observations and results. While 

preparing the chemistry reagents in a laboratory, correct 

proportion of chemicals and /or solvents as well as procedure is 

very crucial.  

Safety is also very important, as Chemistry Labs are highly prone 

to accidents. While preparing reagents, one should be aware of 

correct handling, procedure, storage and safety hazards. One of 

the most common accidents which happen is while opening the 

bromine capsule to prepare bromine solution. However, with 

adequate knowledge and care, accidents can be avoided in the 

chemistry lab. 
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II. GENERAL INSTRUCTIONS 

It is highly recommended that the following precautions must be 

duly followed while preparing the reagents.  

 Always wear a lab-coat and safety goggles. 

 Wear disposable gloves while dealing with highly 

poisonous/irritant chemicals.  

 Follow the specific procedure and amounts/volumes of 

chemicals and solvents to be used for the reagent to be 

prepared. 

 Use clean and dry glass apparatus while preparing the 

reagents. 

 Store the reagents after proper labeling (name of reagent, 

date of preparation, hazard warning) as per the instructions 

in clean apparatus. 

 Dispose off any waste paper or any kind of solid waste 

properly.   

 Maintain a safe distance while using the chemicals. 

 Never touch, taste, or smell any chemical, whatever it may 

be. 

 Make sure no flammable solvents are in the surrounding 

area when lighting a matchstick or a burner. 

 Hold containers away from the body when transferring a 

chemical or solution from one container to another. 

 Add concentrated acid to water slowly. Never add water to a 

concentrated acid. 
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III. SAFETY SYMBOLS 

 

Symbol Meaning Symbol Meaning 

 

Caution, 

Warning 

 

Harmful, 

Irritant 

 

Dangerous,  

Toxic, 

 

Corrosive 

 

Flammable 

 

Explosive 

 

Oxidising agent 

 

Unsafe for 

Environment  

 

Hygroscopic *   

* Not hazardous, but these compounds need to be stored in anhydrous 

conditions. While preparing regents, due to their hygroscopic nature, their 

weight may vary and have effect on calculations. 
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IV. PREPARATION OF SOME COMMON   

    REAGENTS 

This section deals with the preparation of some common 

chemical reagents. These reagents are given in 

alphabetical sequence which contains the structure of the 

reagent/chemical and the requirements as chemicals and 

apparatus. For the chemicals being used general 

information about them i.e., their molecular formula, and 

symbols associated with possible safety hazards are also 

given. The procedure for the preparation has been provided 

in detail. Precautions to be followed concerning safety and 

otherwise along with storage and handling tips are given 

for each reagent. In addition some common applications 

are also listed for some reagent. It is important to note 

that although most reagents can be prepared and stored,  

a few need to be freshly prepared. 

The commonly used formulas for calculation are: 

1. Preparation of solutions using chemicals and dissolving 

them in appropriate solvents: 

           

                      
          

                 
   

    

           
 

 

2. Preparation of solutions/reagents of different strengths 

using concentrated solutions/reagents 

               N1V1 = N2V2                        
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1. Ammonium carbonate solution 

Formula/Structure:  (NH4)2CO3 

   

                               

 

Requirements 

Chemicals Molecular Formula Safety Symbol 

Ammonium carbonate (NH4)2CO3 

 

Distilled water H2O - 

 

Apparatus: Volumetric flask, stirrer, container. 

Strength: 4N / 2M 

Calculations:   

Molecular mass of ammonium carbonate= 96 g mol-1 

Equivalent weight of ammonium carbonate = 48 
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4N= (X/48) (1000/1000) 

X=192 g 

Procedure:  

1. Weigh 192 g of the commercial salt which is mixture of (NH4) HCO3 

and NH4CO2NH2. 

2. Dissolve this salt in 140 mL conc. NH3 in 500 mL of 3N NH4OH and 

dilute to 1 L. 

3. Label the container with the contents and date of preparation. 

Storage and Handling:   

 Sodium carbonate should be stored in a tightly closed container. 

  Store in a cool, dry, well -ventilated area away from incompatible 

substances. 

  Do not store in metal containers. Store in an opaque and air-tight 

containers. 

  Do not expose to air. 

 Wash thoroughly after handling. Remove contaminated clothing and 

wash before reuse. 

  Avoid contact with eyes, skin, and clothing.  

Precautions:  

1. Sodium carbonate, as an alkaline, can corrode and burn you if it 

touches your skin. 

2. If ingested, it can be toxic, and it can severely damage your eyes.  

3. Wear safety gloves at all times when working around this substance 

to prevent it getting on your hands. 
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2. Ammonium hydroxide solution   

Formula/Structure:     NH4OH 

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Ammonia NH3 

      

Distilled water H2O - 

 

Apparatus:  Volumetric flask (1 L), container, beaker. 

Strength:   5N 

Calculations:  Approximate normality of concentrated Ammonia solution 

used in the lab=15 N 

                           N1V1 = N2V2                        

Where 

N1 = Normality of conc. Ammonia solution = 15.0 

 V1 = Volume of conc. Ammonia solution = X (have to calculate)                     

 N2 = Normality of dil. Ammonia solution required= 5N   

V2 = Volume of dil. Ammonia solution = 1 L        

                       (15.0) x(X) = (5) X (1)  

               X= 5/15.0 
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               X = 0.333 L 

Procedure:  

1. Measure 0.333 L of conc. ammonia solution. 

2. Transfer this to1 L volumetric flak. 

3. Add distilled water to this and make up the solution up to the mark 

in volumetric flask. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Wash thoroughly after handling. 

 Remove contaminated clothing and wash before reuse. 

 Do not get in eyes, on skin, or on clothing. Do not allow it to come in 

contact with eyes, skin or clothing. 

 Keep container tightly closed. 

 Do not store in direct sunlight. 

 Isolate from oxidizing materials and acids. 

 Store in a cool, dry, well-ventilated area away from incompatible 

substances. 

Precautions:  

1. Wear chemical splash goggles and face shield. 

2. Wear appropriate gloves to prevent skin exposure. 

3. Wear appropriate clothing to prevent skin exposure. 
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3. Ammonium molybdate reagent 

Formula/Structure: (NH4)2MoO4 

                           

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Ammonium molybdate ( NH4)2MoO4 - 

Ammonia NH3   

  

 

Ammonium nitrate NH4NO3 

 

Apparatus: Volumetric flask, stirrer. 

Strength: 1N 

Procedure: Ammonium molybdate is prepared by treating molybdenum 

oxide with excess ammonia. 

There are two ways to prepare ammonium molybdate 
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Method 1: (0.5 M, 1 N)  Mix well 72 g of pure MoO5 (or 81 g of H2MoO4) 

with 200  mL of water, and add 60  mL of concentrated ammonium 

hydroxide. When solution is complete, filter and pour filtrate, very slowly 

and with rapid stirring, into a mixture of 270  mL of conc. HNO3  and 400  

mL of water. Allow to stand overnight, filter and dilute to 1 L. 

 

Method 2: The reagent is prepared as two solutions which are mixed as 

needed, thus always providing fresh reagent of proper strength and 

composition. Since ammonium molybdate is an expensive reagent, and 

since an acid solution of this reagent as usually prepared is stable for only 

a few days, the method proposed will avoid loss of reagent and provide 

more certain results for quantitative work. 

Solution 1:  

1. Dissolve 100 g of ammonium molybdate (C.P. grade) in 400 mL of 

water and 80  mL of 15M NH4OH. 

2. Filter if necessary, though this seldom has to be done. 

Solution 2:  

1. Mix 400 mL of 16 M nitric acid with 600 mL of water. 

2. For use, mix the calculated amount of solution 1 with twice its volume 

of solution 2, adding solution 1 to solution 2 slowly with vigorous 

stirring.  

Storage and Handling: 

 Keep in a tightly closed container. Protect from physical damage. 

 Store in a cool, dry, ventilated area away from sources of heat, 

moisture and incompatibilities.  

 Containers of this material may be hazardous once the reagent has 

been consumed since they retain product residues. 

Precautions:  

1. The alkaline solution of ammonium molybdate is more stable than the 

nitric acid solution; there is little tendency for the separation of solid. 
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4. Ammonium oxalate solution 

Formula/Structure:  C2H8N2O4.H2O 

                                                                                                                          

 

Requirements: 

Chemicals Molecular 

Formula 

Safety Symbol 

Ammonium 

oxalate 

monohydrate 

C2H8N2O4.H2O 

 

Distilled water H2O - 

 

Apparatus: Volumetric flask, stirrer, container. 

Strength: 0.5 N 

Calculations:  

          
          

                 
   

    

           
 

 

Molecular formula of C2H8N2O4.H2O= 142 g mol-1 

Equivalent weight of C2H8N2O4.H2O=142 
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Amount/ weight = X g 

0.5N= (X/142) (1000/1000) 

X=71 g 

Procedure: For 1 L Preparation 

1. Weigh 71 g of the crystalline salt and transfer to a 1 L volumetric 

flask. 

2. Dissolve this salt in minimum distilled water then make up the 

solution up to the mark. 

3. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Store in a cool, dry, well-ventilated area away from incompatible 

substances. 

 Oxalates slowly corrode steel. 

 Wash thoroughly after handling.  

 Remove contaminated clothing and wash before reuse. Use with 

adequate ventilation.  

 Minimize dust generation and accumulation.  

 Avoid contact with eyes, skin, and clothing. Avoid breathing dust.  

Precautions:  

1. Wear appropriate protective gloves to prevent skin exposure. 

2. Avoid contact with skin and eyes. 
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5. Ammonium hydrogen phosphate solution 

Formula/Structure: (NH4)2HPO4 

                               

 

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Ammonium hydrogen 

phosphate 

(NH4)2HPO4 

 

Distilled water H2O - 

 

Apparatus: Volumetric flask, stirrer, container. 

Strength: 0.5N 

Calculations: 

 

          
          

                 
   

    

           
 

Molecular mass of (NH4)2HPO4= 148 g mol-1 

Equivalent weight of (NH4)2HPO4= 49.3 
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0.5N=(X/49.3) (1000/1000) 

X=24.6 g 

Procedure:  

1. Weigh 24.6 g of ammonium hydrogen phosphate.  

2. Transfer it to 1 L volumetric flask. 

3. Dissolve this salt in 100  mL of water and make up the solution to the mark by 

adding more of distilled water. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling:  

 Use only in well-ventilated areas. 

 Avoid inhalation of vapour or mist. 

 Keep containers tightly closed in a dry, cool and well-ventilated  

 Containers should be protected against falling down. 

 Store it away from incompatible substances. 

Precautions:  

1. Avoid contact with skin, eyes and clothing. 

2. Do not swallow. 

3. Wear suitable gloves when handling this product over long periods. 
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6. Ammonium sulphate solution 

Formula/Structure: (NH4)2SO4 

 

                                                    

Requirements: 

Chemicals Molecular 
Formula 

Safety Symbol 

Ammonium  
Sulphate 

(NH4)2SO4 

 
Distilled water H2O - 

 

Apparatus: Beaker (100 mL), volumetric flask (1 L), weighing bottle. 

Strength: 2N/ 1M  

Calculations:  

 

          
          

                 
   

    

           
 

 Molecular mass of (NH4)2SO4 = 132.14 g mol-1       

Equivalent weight = 66 

Amount/ Weight= X g 
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2N= (X/66) (1000/1000) 

X=132 g 

Procedure: For 1 L solution 

1. Weigh 132 g of (NH4)2SO4. 

2. Transfer the weighed amount of salt in volumetric flask (1 L). 

3. Dissolve this salt in little water and then add more distilled water to 

make up the solution up to mark in 1 L volumetric flask. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling:  

 Keep containers securely sealed. 

 Store in a cool, dry, well-ventilated area. 

 Store away from incompatible materials and foodstuff containers. 

Precautions:  

1. Always wear safety glasses to avoid contact with skin and eyes. 

2. Do not allow solid or solution to come into contact with your skin 

3. Do not discharge onto the ground or into a water course 
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7. Bayer’s reagent             

Formula/Structure:  KMnO4 solution in alkali 

 
 

Requirements 

Chemicals Molecular Formula Safety Symbol 

Potassium 

permanganate 

KMnO4 

 

Distilled water H2O  

Sodium Carbonate Na2CO3  

 

Apparatus: Volumetric flask, beaker, brown bottle, dropper, distilled water, 

glass rod, funnel. 

Procedure: 

1. Dissolve 1 g of solid potassium permanganate in 100 mL of distilled 

water.  

2. Add 10 g of anhydrous sodium carbonate.  

3. Shake the mixture to dissolve it and stopper the bottle. 

Storage and Handling: 

 Keep container tightly closed.  

 Keep container in a cool, well-ventilated area. 

 

http://www.google.co.in/imgres?q=baeyer's+reagent+preparation&hl=en&sa=X&biw=886&bih=381&tbm=isch&prmd=imvns&tbnid=VbL9I7B8CAAR7M:&imgrefurl=http://homepages.ius.edu/dspurloc/c122/hyd.htm&docid=wBXD3U6oWsQWpM&imgurl=http://homepages.ius.edu/dspurloc/c122/images/kmno42.gif&w=720&h=482&ei=N4qbTvC-C4fSrQfSyPiUBA&zoom=1
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Precautions: 

1. Do not ingest. Do not breathe gas/fumes/ vapour/spray.  

2. Avoid contact with eyes. 

3. Wear suitable protective clothing. In case of insufficient ventilation, 

wear suitable respiratory equipment. 

Application(s): 

This is used in organic chemistry as a qualitative test for the presence of 

unsaturation, such as double bonds. 
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8. Bromine water 

Formula/Structure: Br2/ H2O                                                                                         

                                                                        

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Bromine  Br2  

 

 

Distilled water H2O - 

 

 

Apparatus: Volumetric flask, beaker, brown bottle, dropper, distilled water, 

glass rod, funnel 

Calculations 

Strength: 0.5N in water 

Molecular mass of Bromine= 79.904 g mol-1 

Equivalent weight of Bromine 79.904 g mol-1 

Density of Bromine = 3.1028 g·cm−3 

          
          

                 
   

    

           
 

http://en.wikipedia.org/wiki/File:Bromine_25ml.jpg
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0.5N= (X/80) (1000/1000) 

X=40 g, Density=Mass/Volume,    D=3.1, Mass=40, 

3.1 = 40/V     V=40/3.1  

V=12.9  mL 

Procedure:  

1. Measure 12.9 L of bromine 

2. Transfer this to1 L volumetric flak. 

3. Add distilled water to make up the solution up to the mark in 

volumetric flask. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Keep container tightly closed.  

 Keep in a dark coloured bottle. 

 Keep container in a cool, well-ventilated area. 

Precautions:  

1. Elemental bromine is toxic and causes burns. 

2. Do not ingest. Do not breathe gas/fumes/ vapor/spray.  

3. Avoid contact with eyes. 

4. Wear suitable protective clothing. In case of insufficient ventilation, 

wear suitable respiratory equipment.  

Application(s): 

 It is used as mild oxidizing reagent 

 It is used as reagent to test the presence of unsaturation in organic 

compound 

 It is used to differentiate aldoses from ketoses. 
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9. Calcium chloride solution 

Formula/Structure: CaCl2 

                  

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Calcium chloride CaCl2 

 

Distilled water H2O - 

 

Apparatus: Beaker (100 mL), volumetric flask (1 L), weighing bottle. 

Strength: 0.5N 

Calculations:  

Molecular mass of = 110.98 g mol-1 (anhydrous)  

Equivalent weight =110.98  

 Amount/ Weight= X g 

          
          

                 
   

    

           
 

0.5N= (X/110.98) (1000/1000) 
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X=55.5 g 

Procedure:  For 1 L solution 

1. Weigh 55.5 g of CaCl2. 

2. Transfer the weighed amount of salt in volumetric flask (1 L). 

3. Dissolve this salt in little water and then add more distilled water to 

make up the solution up to mark in 1 L volumetric flask. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling:  

 Store away from incompatible materials and foodstuff containers. 

 Wear safety glasses. 

Precautions:  

1. Calcium chloride may be harmful if it is swallowed. 

2. Immediately flush the eye with plenty of water 

3. If irritation persists call for medical help.  
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10. Ceric ammonium nitrate 

Formula/Structure: H8N8CeO18                          (NH4)2Ce(NO3)6 

                                          

                                               

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Ceric ammonium 

nitrate 

 (NH4)2Ce(NO3)6 

       

Nitric acid HNO3 

 

Distilled water H2O - 

  

Apparatus: Volumetric flask, weighing balance, test tube, filter paper, 

funnel, china dish, glass rod. 

Calculations 

Strength   40% Ceric ammonium nitrate in 2N HNO3 

http://en.wikipedia.org/wiki/Ammonium
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Procedure:  

1. Weigh 100 g of the ceric ammonium nitrate salt. 

2. Dissolve this salt to 250 mL of 2N HNO3. 

3. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Use with adequate ventilation and do not breathe dust or vapour.  

 Store in General Storage Area with other items with no specific 

storage hazards. 

 Store in a cool, dry, well-ventilated room away from incompatible 

materials. 

Precautions:  

1. Avoid contact with skin and eyes.  

2. Wash hands thoroughly after handling. 

3. Remove and wash contaminated clothing. 

Applications: 

 CAN- Cerium (IV) ammonium nitrate ((NH4)2Ce(NO3)6) is a one-

electron oxidizing agent. 

Note-This is an orange-red, water-soluble cerium salt, which is widely used 

as an oxidizing agent in organic synthesis and as a standard oxidant in 

quantitative analysis. 

  

http://en.wikipedia.org/wiki/Redox
http://en.wikipedia.org/wiki/Organic_synthesis
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11. Cobalt nitrate solution 

Formula/Structure: Co (NO3)2·6H2O  

                                       

Requirements: 

Chemicals Molecular 

Formula 

Safety Symbol 

Cobalt nitrate 

hexahydrate 

Co (NO3)2·6H2O 

 

Distilled water H2O - 

 

Apparatus: volumetric flask, stirrer, container. 

Strength: 0.3N 

Calculations:  

weight of Co (NO3)2·6H2O = 291.03 g mol-1 

Equivalent weight of Co (NO3)2·6H2O= 146 
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0.3 N= (X/146) (1000/1000) 

X=43.8 g ~ 44 g 

Procedure: For 1 L solution 

1. Weigh 44 g of cobalt nitrate. 

2. Transfer this salt into 1 L volumetric flask. 

3. Add little water to dissolve this. 

4. Now add more distilled water to make up the solution up to the mark 

in volumetric flask. 

5. Label the container with the contents, date and a batch number. 

 

Storage and Handling: 

 Keep away from combustible materials.  

 Wear suitable protective clothing In case of insufficient ventilation; 

wear suitable respiratory equipment if ingested.  

 Oxidizing materials should be stored in a separate safety storage 

cabinet or room. 

Precautions:  

1. Avoid contact with skin and eyes. 

2. Do not ingest. 
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12. Dilute Acetic Acid  

Formula/Structure:  CH3COOH 

 

IUPAC NAME = Ethanoic Acid 

Requirements 

Chemicals Molecular 
Formula 

Safety Symbol 

Glacial Acetic 
Acid 

CH3COOH 

 
Distilled Water H2O - 

 

Apparatus:  Volumetric flask (1 L), stirrer and container 

Strength:  5N 

Calculations:   

Approximate normality of concentrated acetic acid (Glacial Acetic Acid) 

used in the lab=14.3N 

                           N1V1 = N2V2                        

Where 

N1 = Normality of glacial acetic acid= 14.3 

 V1 = Volume of glacial acetic acid = X (have to calculate)                     

 N2 = Normality of acetic acid required= 5N   

http://upload.wikimedia.org/wikipedia/commons/0/08/Acetic-acid-2D-skeletal.svg
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V2 = Volume of volumetric flask= 1 L        

                       (14.3) x(X) = (5) X (1)  

               X= 5/14.3 

               X = 0.3496 L 

Procedure:  

1. Measure 0.349 L of glacial acetic acid. 

2. Transfer this in 1 L volumetric flak. 

3. Add distilled water to this and make up the solution up to the mark in 

volumetric flask. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Keep container tightly closed. 

 Keep container in a cool, well-ventilated area. 

 Unused acetic acid should be discarded at the end of the day. 

Precautions:  

1. Do not ingest. 

2. Do not breathe gas/fumes/vapor/spray. 

3. In case of insufficient ventilation, wear suitable respiratory equipment. 

4. If ingested, seek medical advice immediately and show the container 

or the label. 

5. Avoid contact with skin and eyes. 

NOTE: It is important to remember to dilute the glacial acetic acid, since the 

undiluted strength causes a severe chemical burn if applied to the 

epithelium. 
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13. Dilute Hydrochloric Acid  

Formula/Structure:  HCl 

IUPAC NAME: Hydrogen chloride 

Requirements 

Chemicals Molecular 
Formula 

Safety Symbol 

Conc. 
hydrochloric acid 

HCl 

 
Distilled water H2O - 

 

Apparatus: Beaker, volumetric flask (1 L), and stirrer. 

Strength:   5N 

Calculations:  

Approximate normality of concentrated hydrochloric acid used in the 
lab=12.0 N 

                           N1V1 = N2V2                        

Where 

N1 = Normality of conc. hydrochloric acid= 12.0 

 V1 = Volume of conc. hydrochloric acid = X (have to calculate)                     

 N2 = Normality of dil. hydrochloric acid required= 5N   

V2 = Volume of dil. hydrochloric acid = 1 L        

                       (12.0) x (X) = (5) X (1)  

               X= 5/12.0 
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               X = 0.4166 L 

Procedure:  

1. Measure 0.4166 L of conc. hydrochloric acid. 

2. Transfer this to 1 L volumetric flak. 

3. Add distilled water to this and make up the solution up to the mark in 

volumetric flask. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Avoid adding water. 

 Slowly add acid to water to prevent spattering or boiling. 

 Wash thoroughly with soap and water after handling. 

 Keep container tightly closed. 

 Store in a cool, dry, well-ventilated area. 

Precautions:  

1. Concentrated hydrochloric acid (fuming hydrochloric acid) forms 
acidic mist. Both the mist and the solution have corrosive effects on 
human tissue, with the potential to damage respiratory organs, eyes, 
skin, and intestines. 

2. Use protective clothing impervious to acid such as neoprene or 
polyvinyl chloride. Use precaution to ensure that all potentially 
affected body parts are covered by protective clothing. 

3. Contact lenses should not be worn. 
 

4. Wear close fitting chemical splash goggles at a minimum. 
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14. Dilute Nitric acid    

Formula/Structure:    HNO3 

                         

  IUPAC NAME : Nitric acid 

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Nitric acid    HNO3 

 

Distilled water   H2O - 

 

Apparatus:  Volumetric flask (1 L), beaker, stirrer, container. 

Strength:  5N 

Calculations:      

Approximate normality of concentrated Nitric acid used in the lab=16.0N 

                           N1V1 = N2V2                        

Where, 

N1 = Normality of conc. Nitric acid = 16.0 

 V1 = Volume of conc. Nitric acid = X (have to calculate)                     

 N2 = Normality of dil. Nitric acid required= 5N   

http://en.wikipedia.org/wiki/File:Nitric-acid-resonance-A.png
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V2 = Volume of dil. Nitric acid = 1 L        

                       (16.0) x(X) = (5) X (1)  

               X= 5/16.0 

               X = 0.3125 L 

Procedure:  

1. Measure 0.3125 L of conc. nitric acid. 

2. Transfer this to 1 L volumetric flak. 

3. Add distilled water to this and make up the solution up to the mark in 

volumetric flask. 

4. Label the container with the contents, date and a batch number. 

.Storage and Handling: 

 Store in a cool, dry place. 

 Do not let it come in contact with eyes, on skin or on clothing. 

 Store away from oxidizable materials. 

 Wash thoroughly after handling.  

 Keep container closed. 

 

Precautions:  

1. When inhaled, the vapours of the acid can cause difficulties in 

breathing. In fact, if there is prolonged exposure, one can even get 

pulmonary edema and pneumonia, both of which are fatal.  

2. Be aware of irritation of the throat, nose and respiratory tract, choking 

and coughing as these are clear indications that a person has already 

inhaled its vapours.  

3. Skin contact can also be damaging as it could cause severe burns, 

redness, pain and even deep ulcer if concentrated solutions get to the 

skin. Thus, make sure to wear prescribed clothing for handling the 

acid.  
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15. Dilute Sulphuric acid  

Formula/Structure:   H2SO4 

 

 IUPAC NAME : Sulphuric Acid 

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Conc. sulfuric acid  H2SO4 

 

Distilled water H2O - 

 

Apparatus:   Volumetric flask (1 L), container, stirrer, beaker. 

Strength:  5N 

Calculations:     

Approximate normality of concentrated sulphuric acid used in the 
lab=36.0N 

                           N1V1 = N2V2                        

Where, 

N1 = Normality of conc. sulfuric acid = 36.0 

http://en.wikipedia.org/wiki/File:Sulfuric-acid-2D-dimensions.svg
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 V1 = Volume of conc. sulfuric acid = X (have to calculate)                     

 N2 = Normality of dil. sulfuric acid required= 5N   

V2 = Volume of dil. sulfuric acid = 1 L        

                       (36.0) x(X) = (5) X (1)  

               X= 5/36.0 

               X = 0.1388 L 

Procedure: 

1. Measure 0.1388 L of conc. sulfuric acid. 

2. Transfer this in 1 L volumetric flak. 

3. Add distilled water to this and make up the solution up to the mark in 

volumetric flask. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Wear protective clothing, including safety glasses. 

 Keep container tightly closed. 

 Keep container in a cool, well-ventilated area. 

 Do not store above 23 oC (73.4 oF) 

Precautions: 

1. ALWAYS ADD ACID TO WATER.  Add a small amount at a time, 
constantly stirring. This will produce a dilute solution, releasing only a 
small amount of heat and any splatters that do occur are more likely 
to be water or dilute acid rather than concentrated acid. If acid is spilt, 
wash with lots of water and use sodium bicarbonate to neutralise the 
acid. 

2. If water is accidentally added to concentrated sulfuric acid, the heat 
released will make the water boil violently, often splattering droplets 
of concentrated acid out of the container. There may be enough heat 
generated to crack the container. 
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16. Dimethyl glyoxime reagent 

Formula/Structure: CH3C(NOH)C(NOH)CH3      

           

Requirements: 

Chemicals Molecular Formula Safety Symbol 

Dimethylglyoxime CH3C(NOH)C(NOH)CH3      

 

Alcohol (ethanol) C2H5OH 

 

 

Apparatus: Conical flask, stirrer. 

Strength: 1% 

Procedure:  

Dissolve 1 g of the solid dimethylglyoxime in 100  mL of 95% ethyl alcohol. 

Storage and handling:  

 Keep in cool, dry, ventilated storage and closed containers. 
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Precautions: Avoid spilling, skin and eye contact. 

Applications: 

 Dimethylglyoxime is used as a locating agent in identification of metal 

ions in chromatography. 

 Also used as a chelating agent in gravimetric analysis of nickel. 

 

                                                                                       

     

  



CHEMISTRY REAGENT MANUAL 
 

Prepared by Chemistry Department, SGTB Khalsa College 
under DBT’s Star College Scheme Page 42 
 

 

 17.  2,4 –Dinitrophenyl-hydrazine solution 

Formula/Structure:   C6H6N4O4 

                                                                                                           
Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

2,4-

Dinitrophenylhydrazine 

 C6H6N4O4 

 

 

Sulphuric acid H2SO4 

 

Ethanol C2H5OH 

 

 

Apparatus: Volumetric flask, stirrer, beaker, distilled water, weighing 

balance. 

Strength:  20% 2,4-Dinitrophenylhydrazine in concentrated H2SO4  then 

add in 200 mL of alcohol. 
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Procedure: 

1. Weigh 2 g of the 2,4-Dinitrophenylhydrazine . 

2. Dissolve this salt in 10  mL concentrated H2SO4. 

3. Cautiously add into it 200  mL of ethanol and warm to get a clear 

solution. 

4. Stir the mixture thoroughly and filter if necessary. 

5. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Use with adequate ventilation and do not breathe dust or vapor.  

 Avoid contact with skin, eyes, or clothing.  

 Wash hands thoroughly after handling.  

 Store in Oxidizer Storage Area [Yellow Storage] with other 

oxidizers and away from any combustible materials. 

 Store in a cool, dry, well-ventilated, locked store room away from 

incompatible materials. 

Precautions:  

1. Wear safety glasses. 

2. Do not breathe dust.  

3. Do not allow solution or solid to come into contact with the skin. 

Application(s): 

 Used to qualitatively test for carbonyl groups associated with 

aldehydes and ketones.  

 

Note-This is also called as DNPH, Brady's reagent. 

Dinitrophenylhydrazine is relatively sensitive to shock and friction. It is a red 

to orange solid, usually supplied wet to reduce its explosive hazard.  
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18. Eriochrome black-T reagent 

Formula/Structure: C20H12N3O7SNa 

                                      

 

Requirements 

Chemicals Molecular Formula Safety Symbol 

Eriochrome black T C20H12N3O7SNa 

 
 

Methanol CH3OH 

 

 

 

  
 

Apparatus: Weighing bottle and measuring flask(100  mL). 
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Strength: 0.4% in methanol 

Procedure: Weigh 0.4 g of Eriochrome black-T solid and dissolve it into 
100 mL measuring flask containing methanol.   

Storage and Handling: 

 Store in a cool, dry and light resistant container. 
 

 Emits toxic fumes of carbon monoxide, carbon dioxide, nitrogen 
oxides and sulphur oxides under fire conditions. 

Precautions: 

1. In case of contact with the eyes, may cause irritation, rinse 
immediately with plenty of water and seek medical advice. 
 

2. Wear respirator, chemical safety goggles, rubber boots and heavy 
rubber gloves. 
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19. Fehling’s solution 

 

Fehling's solution is always prepared fresh in the laboratory. It is made 

initially as two separate solutions, known as Fehling's A and Fehling's B. 

Fehling's A is a blue aqueous solution of copper(II) sulphate, while 

Fehling's B is a clear solution of aqueous potassium sodium tartrate (also 

known as Rochelle salt) and a strong alkali (commonly sodium hydroxide). 

Mix equal amounts of both before performing the test. 

Formula/Structure:   

     

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Copper sulphate CuSO4 

 

Sodium hydroxide NaOH 

              

Sodium Potassium 

tartarate(Rochelle 

salt) 

C4H4O6 - 

 

http://www.google.co.in/imgres?q=fehling's+solution&hl=en&sa=X&biw=886&bih=381&tbm=isch&prmd=imvns&tbnid=yAAOlRSmMZzirM:&imgrefurl=http://en.wikipedia.org/wiki/Fehling's_solution&docid=N_U9um_IAVll3M&imgurl=http://upload.wikimedia.org/wikipedia/en/8/89/Fehling_reaction.jpg&w=824&h=155&ei=EcWaTq7EE8OGrAe_l52_Ag&zoom=1
http://www.google.co.in/imgres?q=fehling's+solution&hl=en&sa=X&biw=886&bih=381&tbm=isch&prmd=imvns&tbnid=YPWoHAZT9WA62M:&imgrefurl=http://www.flickr.com/photos/37388341@N00/1508187968/&docid=2WyhR125oE6E3M&imgurl=http://farm3.static.flickr.com/2304/1508187968_2600e3e7b8.jpg&w=500&h=315&ei=EcWaTq7EE8OGrAe_l52_Ag&zoom=1
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Apparatus: Volumetric flask, weighing balance, test tube, filter paper, 

funnel, beaker, glass rod. 

Procedure: 

1. Fehling’s A: Dissolve 35 g of CuSO4 in 500  mL distilled water. Add 
3 mL of concentrated sulphuric acid to it. 

2. Fehling’s B: Dissolve 17.3 g of sodium potassium tartarate (Rochelle 
salt) and 60 g of sodium hydroxide in 500  mL distilled water. 

Storage and Handling: 

 Use with adequate ventilation and do not breathe dust or vapour.  

 Store in General Storage Area with other items with no specific 

storage hazards. 

 Store in a cool, dry, well-ventilated room away from incompatible 

materials. 

Precautions:  

1. Avoid contact with skin and eyes.  

2. Wash hands thoroughly after handling. 

3. Remove and wash contaminated clothing. 

4. Sodium hydroxide is corrosive at high concentrations and 

precautions should be taken as such not to come into direct 

contact with it.  

5. Copper(II) sulphate is also toxic if ingested. 

Application(s): 

 It is used as mild oxidizing reagent. 

 It is used as reagent to distinguish aldehyde and ketone. 

 It is used to detect reducing sugar in food. 
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20. Ferric chloride solution 

Formula/Structure:  FeCl3.6H2O    

                                             

Requirements: 

Chemicals Molecular 

Formula 

Safety Symbol 

Ferric chloride 

hexahydrate 

FeCl3.6H2O 

  

Distilled water H2O - 

Conc. 

Hydrochloric acid 

HCl 

 

 

Apparatus: Volumetric flask, stirrer, container. 

Strength: 0.5N 

Calculations: Molecular mass of  FeCl3.6H2O =270 g/mol 

Equivalent weight=270 
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0.5N= (x/270) (1000/1000) 

x=135 g 

 

Procedure: For 1 L solution 

1. Weigh 135 g hydrated ferric chloride salt. 

2. Dissolve this salt in distilled water containing 20  mL conc. HCl. 

3. Add more distilled water to this and make up the solution up to the 

mark in volumetric flask. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling:  

 Iron(III) chloride is toxic, highly corrosive and acidic.  

 The anhydrous material is a powerful dehydrating agent.  

 Keep container tightly closed.  

 Do not get on skin or in eyes. Do not ingest or inhale. Use with 

adequate ventilation. 

 Keep container closed when not in use. 

 Store protected from moisture.  

 

Precautions:   

1. Always wear safety glasses.  

2. Do not allow the acid or a solution of it to come into contact with your 

skin. 

3. Wear gloves if handling the concentrated acid. The concentrated acid 

must always be used in an area equipped with good ventilation, never 

in the open laboratory. 
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21. Ferrous sulphate solution 

Formula/Structure:  FeSO4.7 H2O 

                                     

 

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Ferrous sulphate 

heptahydrate 

FeSO4.7H2O 

 

Distilled water H2O - 

Conc. Sulphuric 

acid 

H2SO4 

 

 

Apparatus: Volumetric flask, stirrer, container. 

Strength: 0.5N 
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Calculations: Molecular mass of FeSO4.7H2O = 278 g/mol 

          
          

                 
   

    

           
 

0.5N= (X/278) (1000/1000) 

X=139 g 

Procedure:  For 1 L solution 

1. Weigh 139 g hydrated ferrous sulphate salt. 

2. Transfer this salt to a volumetric flask and add 7 mL conc. H2SO4. 

3. Now add little water to dissolve this salt. 

4. Add more distilled water to this and make up the solution up to the 

mark in volumetric flask. 

5. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Remove contaminated clothing and wash before reuse.  

 Use with adequate ventilation. Minimize dust generation and 

accumulation. 

  Avoid contact with eyes, skin, and clothing. Avoid breathing dust.  

 Do not store in direct sunlight. Store in a cool, dry area away from 

incompatible substances. 

Precautions:  

1. Ferrous sulphate may cause eye and skin irritation.  

2. It may cause respiratory tract irritation.  

3. It may be harmful if swallowed, air sensitive, moisture sensitive.  
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22.   Iodine solution 

Formula/Structure: I2 

                                                         

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Iodine I2 

 

Potassium iodide KI 

 

Distilled water  H20 - 

 

Apparatus: Volumetric flask, stirrer, container. 

Strength: 0.1 N 

Calculations: Molecular mass of I2 = 253.8 g/mol 

Equivalent weight = 127 

0.1N= (X/127) (1000/1000) 

X=12.7 g 

Procedure:  For 1 L solution 
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1. Weigh 12.7 g iodine (I2). 

2. Dissolve this salt in little water and then add 25 g of KI. 

3. Add more distilled water to this and make up the solution up to mark 

in 1 L volumetric flask. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Keep container dry. Do not ingest. Never add water to this product.  

 In case of insufficient ventilation, wear suitable respiratory equipment. 

If ingested, seek medical advice immediately and show the container 

or the label. 

  Avoid contact with skin and eyes. 

  Keep away from incompatibles such as oxidizing agents, reducing 

agents, metals. 

 Keep container tightly closed. Keep container in a cool, well-

ventilated area. Do not store above 25°C (77°F). 

Precautions:  

1. Wear safety glasses. 

2.  Iodine should not be handled in the open lab except for very short 

periods. It sublimes at room temperature and exposure to the vapour 

is very harmful.  

3.  Wear gloves if skin contact is likely.  

5. Store in a cool, dry, well ventilated place, and in securely closed 

original container.  

6. Avoid direct sunlight. 
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23. Lead acetate solution 

Formula/Structure:  Pb(C2H3O2)2 

                                                                                         

 Requirements: 

Chemicals Molecular 

Formula 

Safety Symbol 

Lead acetate Pb (C2H3O2)2 

 

Distilled water H2O - 

 

Apparatus:  Volumetric flask, stirrer, container. 

Strength:  0.5N 

Calculations: 

Molecular mass of Lead acetate = 325.29 g mol-1 (anhydrous)  

Equivalent weight of Lead acetate = 162.6 

          
          

                 
   

    

           
 

0.5N = (X/162.6) (1000/1000) 

X= 81.3 g. 

Procedure:  For 1 L Solution 
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1. Take 1 L volumetric flask and  in that dissolve 81.3 g of lead 

acetate in approximately 200 mL distilled  water 

2. Make the solution 1 L by adding distilled water up to the mark. 

3. Label the container with the contents, date and a batch number. 

Storage and Handling:  

 Store separately, away from oxidizing agents in a cool, dry, well-

ventilated. 

Precautions:   

1. Repeated exposures to lead and to compounds of lead can result in 

chronic lead poisoning.  

2. Always wear safety glasses. 

3. Do not allow solid or solution to come into contact with your skin 
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24. Methyl orange solution 

Formula/Structure:   (CH3)2NC6H4:NC6H4SO3Na 

 

Requirements 

Chemicals Molecular Formula Safety Symbol 

Methyl orange (CH3)2NC6H4:NC6H4

SO3Na 

 

water H2O - 

 

Apparatus: 

Weighing machine, Beakers, Filter paper, Funnel 

Calculations:  

1% solution in water i.e. 0.1 g methyl orange in 100  mL water 

Procedure:  

1. Weigh 0.1 g of methyl orange. 

2. Dissolve in 100  mL of distilled water. 

3. Filter it if necessary. 
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Storage and Handling: 

 Store in a cool dry place. 

 Handle using safe laboratory practices. 

 Protect from freezing and direct sunlight. 

Precautions: 

1. Avoid contact with eyes, skin, and clothes. 

2. Wash thoroughly after handling. 

Applications: 

 Methyl orange is a pH indicator frequently used in titrations. 

 It is often used in titrations because of its clear and distinct colour 
change.  

 Colour change range: pH 3.1 - 4.4  

 Colour change: Red to yellow  
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25. Molisch’s reagent 

Formula/Structure: α-naphthol C10H8OH in 95% C2H5OH 

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

α –Naphthol C10H8OH  

 
  

Ethanol C2H5OH 

             

 Apparatus: Beaker (100 mL), volumetric flask (1 L), weighing bottle. 

Procedure: 

Dissolve 25 g of α-naphthol in 95% ethanol and dilute it to 500 mL with 
ethanol. 

Storage and Handling: 

 Store with alcohols, glycols, amines and amides. 

 Store in a dedicated flammables cabinet. If a flammables cabinet is 

not available, store in flame resistant can. 

 Use and dispense in a hood. 

Precautions: 

1. Avoid contact with eyes, skin and clothing. Wear chemical splash 

goggles, chemical-resistant gloves and chemical-resistant apron. 

2. Flammable liquid. Contains ethyl alcohol, severe fire risk. 

3. Toxic by ingestion and inhalation. Body tissue irritant 
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26. Nessler’s reagent 

Formula/Structure:   K2HgI4 

                     

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Potassium Iodide KI  

Mercury(II) 

chloride 

HgCl2 

 

Sodium hydroxide NaOH 

  

 

Apparatus: volumetric flask, beakers, weighing balance, filter paper, china 

dish, funnel. 

Calculation: 

Nessler’s reagent is prepare by the mixture of  

Mercuric chloride (50 g in 50  mL in cold water) 

Potassium iodide (22 g in 350 mL of water) 

Caustic soda i.e. NaOH (200 mL of 5N) 



CHEMISTRY REAGENT MANUAL 
 

Prepared by Chemistry Department, SGTB Khalsa College 
under DBT’s Star College Scheme Page 60 
 

 

Molecular mass of NaOH = 40 g mol-1 

Equivalent weight = 40 

Normality= 5N 

Amount/ Weight= X g 

          
          

                 
   

    

           
 

  5N= (wt/equivalent wt.) x (1000/1000)  

                       5 N = (X / 40)(1000/1000) 

                        X= 200 g 

For 5N = Dissolve 200 g of NaOH in 1 L Volumetric flask 

Procedure:  

1. Dissolve 50 g of KI in the smallest possible quantity of cold water (50  

mL). 

2. Add a saturated solution of mercuric chloride (about 22 g in 350 mL 

of water will be needed) in KI solution with continuous stirring until an 

excess is indicated by the formation of a precipitate. 

3. Then add 200 mL of 5N NaOH and dilute to 1 L. Allow to stand until 

clear; then decant into a well-stoppered bottle.  

Storage and Handling: 

 Store in closed original container at temperatures between 15°C and 

25°C 

 Keep containers tightly closed 

 Protect from light, including direct sunrays 
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Precautions: 

1. Avoid contact with skin and eyes 

2. Wear suitable protective clothing, gloves and eye/face protection 

3. Do not discharge onto the ground or into water course 

4. In case of accident or if you feel unwell, seek medical advice 

immediately 

Applications: 

 Used to detect ammonia 

 When this solution gives a yellow coloration, it indicates the presence 
of ammonia: at higher concentrations, a brown precipitate may form.  

 NH4
+ + 2[HgI4]

2− + 4OH− → HgO·Hg(NH2)I + 7I− + 3H2O 
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27. Neutral FeCl3 solution 

Formula/Structure: FeCl3 

 

                               

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Ferric chloride FeCl3  

 

 

Ammonium 

Hydroxide 

NH4OH  

Distilled water H2O - 

 

Apparatus:  Volumetric flask, beaker, weighing balance, filter paper, 

distilled water, glass rod, funnel. 

Strength: 10% Neutral FeCl3 Solution 

Procedure: 

1. Dissolve 10 g FeCl3 in 100 mL water. Add NH4OH dropwise till a 

slight precipitate persists on shaking. Use filtrate as neutral FeCl3 

solution.  

http://www.google.co.in/imgres?q=neutral+ferric+chloride+solution&hl=en&biw=886&bih=381&tbm=isch&tbnid=Z15LugdBJGAOxM:&imgrefurl=http://www.circuitsdiy.com/professional-pcb-making-at-home/&docid=GdtpYbGa2icaBM&imgurl=http://www.circuitsdiy.com/wp-content/uploads/2011/05/100_04201.jpg&w=1182&h=920&ei=-YObTo-UIo6srAe1m4GJBA&zoom=1
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2. Precipitation indicates that HCl produced by hydrolysis of FeCl3 has 

been neutralized and added ammonium hydroxide which reacts with 

FeCl3 to precipitate Fe(OH)3.             

Storage and Handling: 

 Keep container tightly closed.  

 Keep container in a cool, well-ventilated area. 

Precautions:  

1. Keep container dry.  

2. Do not ingest. Do not breathe gas/fumes/ vapour/spray.  

3. Avoid contact with eyes. 

4. Wear suitable protective clothing. In case of insufficient ventilation, 

wear suitable respiratory equipment. 

Application(s): 

 Iron(III) chloride is used in sewage treatment and drinking water 
production. In this application, FeCl3 in slightly basic water reacts with 
the hydroxide ion to form a flock of iron(III) hydroxide, or more 
precisely formulated as FeO(OH)-, that can remove suspended 
materials. 

 Fe3+ + 4 OH− → Fe(OH)4
− → FeO(OH)2

−·H2O 

 Used to make printed circuit boards(PCBs). 

Note-The colour of iron(III) chloride crystals depends on the 
viewing angle: by reflected light the crystals appear dark green, 
but by transmitted light they appear purple-red. Anhydrous 
iron(III) chloride is deliquescent, forming hydrated hydrogen 
chloride mists in moist air. 
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28. Phenolphthalein solution 

Formula/Structure:    C20H14O4                     

 

                       

            

 

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Phenolphthalein C20H14O4   

 

Ethanol C2H5OH 

 

Water H2O - 

 

Apparatus: 

Beaker, Funnel, Filter Paper, Conical Flask 
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Strength:   50% Alcoholic solution 

Calculations: 

Phenolphthalein is insoluble in water and is usually dissolved in alcohols for 

use in experiments. It is itself a weak acid, which can lose H+ ions in 

solution. The phenolphthalein molecule is colourless. However, the 

phenolphthalein ion is pink 

Procedure:  

1. Weigh out 0.5 g of phenolphthalein. 
2. Prepare a 50% ethanol (ethyl alcohol) solution consisting of 50 mL 

ethanol and 50  mL water.  
3. Dissolve the phenolphthalein thoroughly in the 50% ethanol solution.  
4. Store the rest in a stoppered bottle.  

 

Storage and Handling: 

 Store in a cool, dry, well-ventilated place away from incompatible 

materials.  

 Wash thoroughly after handling. 

 Protest containers from physical damage. 

Precautions:  

1. Harmful if swallowed. May cause irritation. 

2.  Avoid breathing vapors, or dusts.  

3. Use with adequate ventilation.  

4. Avoid contact with eyes, skin, and clothes. Wash thoroughly after 

handling. Keep container closed. 
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29. Picric acid solution 

Formula/Structure:   2,4,6-Trinitrophenol 

                              
 

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Picric acid C6H3N3O7 

 

Ethanol C2H5OH 

 

Distilled Water H2O - 

 

Apparatus:  

Glass Beaker, Pipette, Stirring Rod, Funnel, Filter Paper and measuring 

cylinder 

Strength:   2% Solution in alcohol 
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Procedure:  

1. Dissolve the equivalent of 1 g of anhydrous trinitrophenol in 100  mL 

of hot water. Or 2% Solution in alcohol 

2. Cool, and filter if necessary. 

3. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 It is advisable to store picric acid wet with at least 30% water and in 

rubber stoppered flasks 

Precautions:  

1. Picric acid if stored in bulk should, for safety, first be damped.  

2. Smaller quantities may be safely kept whilst dry, but should be stored 

in bottles having cork or rubber stoppers; glass stoppers should never 

be used for potentially explosive substances, because on replacing 

the stopper some of the material may be ground between the neck of 

the flask and the stopper, and so caused to explode. 
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30. Potassium dichromate solution 

Formula/Structure:   K2Cr2O7   

 

                                                         

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Potassium 

Dichromate 

K2Cr2O7 

  

water H2O - 

 

Apparatus: 

 1 L volumetric flask, Measuring Cylinder 

Strength:    0.5N 

Calculations: 

 Molecular mass of = 294.185 g mol-1  

Equivalent weight = 49.03 
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Amount/ Weight= X g 

          
          

                 
   

    

           
 

0.5N= (X/49.03) (1000/1000) 

X=24.51 g 

Procedure:  

1. Weigh 24.5 g potassium dichromate  

2. Dissolve this salt in dilute sulphuric acid.  

3. Add distilled water to this and make up the solution up to mark in 1 L 

volumetric flask. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Remove contaminated clothing and wash before reuse.  

 Use with adequate ventilation. Minimize dust generation and 

accumulation. 

  Avoid contact with eyes, skin, and clothing. Avoid breathing dust.  

 Do not store in direct sunlight. Store in a cool, dry area away from 

incompatible substances. 

Precautions:  

1. Potassium dichromate may cause eye and skin irritation.  

2. It may cause respiratory tract irritation.  

3. It May be harmful if swallowed, air sensitive, moisture sensitive.  
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31. Potassium Iodide solution 

Formula/Structure: KI 

                   

Requirements 

Chemicals Molecular Formula Safety Symbol 

Potassium iodide KI 

 
 

Distilled water H2O - 

  
 

Apparatus: Beaker (100 mL), volumetric flask (1 L), weighing bottle. 

Strength: 1N/ 1M 

Calculations: 

Molecular mass of KI = 166 g mol-1      

Equivalent weight = 166 g mol-1      

Amount/ Weight= X g 
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1N= (X/166) (1000/1000) 

X=166 g 

Procedure:  For 1 L solution 

1. Weigh 166 g of KI. 
2. Transfer the weighed amount of salt in volumetric flask (1 L). 
3. Dissolve this salt in little water and then add more distilled water to 

make up the solution up to mark in 1 L volumetric flask. 
4. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Store in a cool, dry, well-ventilated area away from incompatible 
substances. Store protected from moisture. Store protected from 
light. 

 Wash thoroughly after handling. Use with adequate ventilation. 
Minimize dust generation and accumulation. Avoid contact with eyes, 
skin, and clothing. Avoid ingestion and inhalation. Store protected 
from light. Do not allow contact with water. Keep from contact with 
moist air and steam. 

 
Precautions: 

1. Wear appropriate protective eyeglasses or chemical safety goggles  
2. Wear appropriate protective gloves and lab coat to prevent skin 

exposure. 
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32. Potassium permanganate solution 

Formula/Structure: KMnO4 

                   

Requirements 

Chemicals Molecular 
Formula 

Safety Symbol 

Potassium 
permanganate 

KMnO4 

 
Distilled water H2O - 

 

Apparatus: Beaker (100 mL), volumetric flask (1 L), weighing bottle. 

Strength: 0.1N 

Calculations: 

Molecular mass of KI = 158 g mol-1      

Equivalent weight = 31.6 g mol-1     ,           Amount/ Weight= X g 

          
          

                 
   

    

           
 

0.1N= (X/31.6) (1000/1000) 

X=3.16 g 
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Procedure:  For 1 L solution 

1. For 0.1N KMnO4 solution, 3.16 g KMnO4 is required to be dissolved in 
1 L water. (Usually a little bit excess is taken, say 3.25 g, since some 
crystals of KMnO4 will be remained undissolved that have to be 
removed by filtration. Since KMnO4 is not a primary standard it has to 
be standardised against a primary standard such as oxalic acid or 
sodium oxalate.  

2. Dissolve this salt in little distilled water and then add more distilled 
water to make up the solution up to mark in 1 L volumetric flask. 

3. Collect and store in a clean, dark glass bottle. 
4. Label the bottle with the contents, date and a batch number. 

Storage and Handling: 

 Potassium permanganate is stable and will keep indefinitely if stored 
in a cool dry area in closed containers.  

 It is a very strong oxidizing agent and is used to oxidise almost all the 
functional groups. 

 Solid KMnO4 is a strong oxidizer and thus should be kept separated 
from oxidizable substances. 

 Reaction with concentrated sulfuric acid produces the highly 
explosive manganese(VII) oxide (Mn2O7). 

 Glassware containing solutions of KMnO4 can become brown. 
MnO2 can be removed by scrubbing with dilute acids or sodium 
thiosulfate or with a weak solution of hydrogen peroxide. 

Precautions: 

1. As an oxidizer that generates the dark brown product MnO2, 
potassium permanganate rapidly stains virtually any organic material 
such as skin, paper, and clothing. Lemon juice is enough to quickly 
remove colour. 

2. Potassium permanganate is toxic and irritating to skin and mucous 
membrane. 

3. Crystalline solid KMnO4 can cause serious eye injury also it is a skin 
and inhalation irritant, and can be fatal if swallowed. 
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33. Schiff’s reagent 

Formula/Structure: C20H20N3·HCl 

                              

 

Requirements 

Chemicals Molecular Formula Safety Symbol 

Fuschine 

(Rosaniline 

hydrochloride) 

 C20H20N3·HCl 

 

 
 

Distilled water H2O - 

Sulphur dioxide SO2 

 
 

Apparatus: Volumetric flask, beaker, brown bottle, dropper, distilled water, 

glass rod, funnel. 

Strength:  1% solution of Rosaniline hydrochloride in 100  mL of water and 

pass SO2 gas. 

Procedure: The four procedures that have been recommended are:– 

1. Sulphur dioxide gas from a cylinder is bubbled slowly through a 
solution of pararosaniline until it starts to change colour. The 

http://www.google.co.in/imgres?q=schiff+reagent+preparation&hl=en&biw=886&bih=381&tbm=isch&tbnid=pM57jgxrLSD_CM:&imgrefurl=http://www.kmle.co.kr/search.php?Search=Schiff+reagent&SpecialSearch=HTMLWebHtdig&Page=2&docid=t8RryvdvoaiLyM&imgurl=http://grale.com.au/generated/images/eradosol-2-jpg_w800_h600_fit.jpg&w=800&h=600&ei=_YSbTsflA8TUrQfC3u2DBA&zoom=1
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container is then tightly stoppered and left in a dark place, usually 
overnight or longer. 

2. Sulphurous acid solution is purchased already made. Pararosanilin is 
dissolved in it without heat. The container is then tightly stoppered 
and left in a dark place, usually overnight or longer. 

3. Sodium or potassium metabisulphite or sulphite (commercial samples 
of which are apparently composed mainly of metabisulphite) are 
added to a pararosanilin solution. Hydrochloric acid is added, 
producing sulphur dioxide in the solution. The container is then tightly 
stoppered and left in a dark place, usually overnight or longer. 

4. Chemicals that decompose in solution to produce sulphur dioxide, 
such as sodium hydrosulphite (dithionite) or thionyl chloride are 
added to a solution of pararosanilin. The container is then tightly 
stoppered and left in a dark place, usually overnight or longer. 

5. Dissolve 0.5 g of Fuschine (Rosaniline hydrochloride) in 250  mL of 
warm distilled water. Cool, saturate with SO2 (solution becomes 
colourless or pale yellow) and dilute to 500  mL with water. 

Storage and Handling: 

 Keep container tightly closed.  

 Keep container in a cool, well-ventilated area. 

Precautions:  

1. Do not ingest. Do not breathe gas/fumes/ vapor/spray.  

2. Avoid contact with eyes. 

3. Wear suitable protective clothing. In case of insufficient ventilation, 

wear suitable respiratory equipment. 

Application(s): 

 The Schiff test is a chemical test for the detection of aldehydes. An 

unknown sample is added to the decolorized Schiff reagent and when 

aldehyde is present a characteristic magenta or purple color 

develops. The Schiff reagent is the reaction product of Fuchsine or 

the closely related Pararosaniline. 
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34. Silver nitrate solution 

Formula/Structure: AgNO3 

                                    

Requirements: 

Chemicals Molecular Formula Safety Symbol 

Silver nitrate AgNO3 

  

 
Distilled water H2O - 

  
 

Apparatus: volumetric flask, stirrer, container. 

Strength: 0.1N 

Calculations: 

Molecular mass of AgNO3= 169.87 g mol-1 

Equivalent weight of AgNO3= 169.87 
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0.1 N= (X/169.87) (1000/1000) 

X=16.987 g 

Procedure: For 1 L solution 

1. Weigh 16.987 g of silver nitrate. 
2. Transfer this salt into 1 L volumetric flask. 
3. Add little water to dissolve this. 
4. Now add more distilled water to make up the solution up to the mark 

in volumetric flask. 
5. Label the container with the contents, date and a batch number. 

Storage and Handling: 

 Silver Nitrate is to be stored in dark brown glass bottle. 

 Keep bottle in cabinet and away from sunlight.  

 Silver Nitrate should not be stored in Polyethylene bags or bottles as 
it reacts with plastic and it turns "gummy". 

Precautions: 

1. Wear gloves and lab coat while handling the salt as it produces the 
purple, brown or black skin stains, long exposure may result burns. 

2. In case of contact with eyes, rinse immediately with plenty of water 
and seek medical advice. 

3. This material and its container must be disposed of as hazardous 
waste. 

4.  Avoid release to the environment. 
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35. Sodium carbonate solution 

Formula/Structure:               Na2CO3 

                                              

  IUPAC NAME = Sodium carbonate 

Requirements 

Chemicals Molecular Formula Safety Symbol 

Sodium carbonate Na2CO3 

 

Distilled water H2O - 

  
 

Apparatus:  Volumetric flask (1 L), beaker, stirrer, container.  

Strength: 2N/ 1M 

Calculations:     

Molecular mass of Na2CO3 = 106 g mol-1      

Equivalent weight = 53 g mol-1      

Amount/ Weight= X g 

http://en.wikipedia.org/wiki/File:Nitric-acid-resonance-A.png
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2N= (X/53) (1000/1000) 

X=106 g 

 

Procedure:  For 1 L solution 

1. Weigh 106 g of Na2CO3. 
2. Transfer the weighed amount of salt in volumetric flask (1 L). 
3. Dissolve this salt in little water and then add more distilled water to 

make up the solution up to mark in 1 L volumetric flask. 
4. Label the container with the contents, date and a batch number. 

.Storage and Handling: 

 Sodium carbonate should be store in a tightly closed container. 

  Store in a cool, dry, well -ventilated area away from incompatible 

substances. 

  Do not store in metal containers. Store in an opaque and air-tight 

containers. 

  Do not expose to air. 

 Wash thoroughly after handling. Remove contaminated clothing and 

wash before reuse. 

  Avoid contact with eyes, skin, and clothing.  

 Precautions: 

1. If ingested, it can be toxic, and it can severely cause damage to the 

eyes, wear safety goggles. 

2. Hazardous in case of skin contact (irritant). Wear safety gloves at all 

times when working around this substance to prevent it getting on 

your hands. 
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36. Sodium hydroxide (Caustic soda) 

solution 

Formula/Structure: NaOH  

                                           

 Requirements: 

Chemicals Molecular 

Formula 

Safety Symbol 

Sodium hydroxide NaOH 

 

Distilled water H2O - 

 

Apparatus: Volumetric flask, stirrer, container. 

Strength: 2 N 

Calculations: 

Molecular mass of NaOH =40 g mol-1 

Equivalent weight of NaOH= 40 
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2N = (X/40) (1000/1000) 

X= 80 g. 

Procedure:  For 1 L Solution 

1. Take 1 L volumetric flask and  in that dissolve 80 g of NaOH in 

approximately 200 mL distilled  water 

2. Make the solution 1 L by adding distilled water up to the mark. 

3. Put the flask in a thermostat at 20 0C and maintain for 1 hour. 

4. Label the container with the contents, date and a batch number. 

Storage and Handling:  

 Caustic soda solution is highly corrosive and can be hazardous to 
personnel. 

 Product should be stored between 85° to 100°F (29° to 38°C). 
 Sodium hydroxide) is a deliquescent salt and has a strong affinity for 

moisture.  
 Sodium hydroxide should be stored in air-tight plastic containers made 

of HDPE (high-density polyethylene). 
 Sodium hydroxide should be stored in an airtight resalable container. 

Precautions:   

1.  Always wear safety glasses. 

2. Do not allow solid or solution to come into contact with your skin 

3. When preparing solutions swirl the liquid constantly to prevent "hot 

spots" developing. 

Applications 

 In titrations 
 Neutralization of acids  
 Biochemistry laboratories and many more. 
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37. Sodium thiosulphate solution 

Formula/Structure: Na2S2O3.5H2O 

                                       

Requirements 

Chemicals Molecular 
Formula 

Safety Symbol 

Sodium 
thiosulphate 
pentahydrate 

Na2S2O3.5H2O 

  
 

Sodium carbonate Na2CO3 

 
Distilled water H2O - 

  
 

Apparatus: Beaker (100 mL), volumetric flask (1 L), weighing bottle. 

Strength: 0.1N/ 0.1M 

Calculations: 

Molecular mass of sodium thiosulphate  = 248 g mol-1      

Equivalent weight = 248 g mol-1      

Amount/ Weight= X g 
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0.1N= (X/248) (1000/1000) 

X=24.8 g 

Procedure:  For 1 L solution 

1. Weigh 24.8 g of sodium thiosulphate pentahydrate.  
2. Transfer the weighed amount of salt in volumetric flask (1 L). 
3. Dissolve this salt in little distilled water and then add more distilled 

water to make up the solution up to mark in 1 L volumetric flask. 
4. Add 0.1 g of Na2CO3 to improve its stability, store overnight, and filter 

through fine grade paper. 
5. Collect and store in a clean, dark glass bottle. 
6. Label the bottle with the contents, date and a batch number. 

Storage and Handling: 

 Sodium thiosulphate reacts with bromine to render harmless 
products. Solutions of sodium thiosulphate are commonly used as a 
precaution in chemistry laboratories when working with bromine. 

 Avoid spilling, skin and eye contact.  Avoid inhalation of vapours and 
spray mist. 

 Store in closed original container at temperatures between 15°C and 
25°C. Store away from direct sunlight and moisture. 

 The product is non-combustible. 

 

Precautions: 

1. Due to the very dilute nature of this product it is not expected to be 

harmful.  

2. Avoid contact with skin and eyes. 

3. Wear suitable gloves and eye face protection. 

4. Sodium thiosulphate may be harmful if you swallow it. 
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38. Starch solution  

 

Formula/Structure: (C6H10O5)n 

 

            
Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Starch (C6H10O5)n 

 

Distilled water H2O - 

 

Apparatus: beaker, stirrer  

Strength: 1% in water 

 Procedure: 

1. For preparation of 1% starch indicator solution. 
2. Mix 0.5 g soluble starch with 2-3  mL deionized water. 
3. Pour the starch into 50  mL boiling deionized water with stirring 

Continue heating the solution until the solution is nearly transparent 
Cool solution to room temperature before use 
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Storage and handling:  

 Storage precautions Keep in cool, dry, ventilated storage and closed 
containers. 

Precautions: 

1. Avoid spilling, Wear protective gloves when using. 
 
Application(s): 

1. Starch is used as indicator to test the presence of iodine in food. 
2. It is used as indicator in iodimetric and iodometric titrations. 
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39. Tollen’s reagent 

This reagent is not commercially available due to its short shelf life; it must 

be prepared freshly in the laboratory. 

Formula/Structure: Ag(NH3)2OH 

 

Requirements 

Chemicals Molecular 

Formula 

Safety Symbol 

Silver nitrate AgNO3 

 

Distilled water H2O - 

Liquor ammonia 

 

 

NH4OH 

 

 

  

 

Sodium hydroxide 

 

NaOH  

 

Apparatus:  Volumetric flask, stirrer, beaker, distilled water, weighing 

balance. 
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Strength: 0.1 N 

Procedure:  

1. Place 2 mL of Silver nitrate solution in a clean test tube. 

2. Add two drops of 10% sodium hydroxide solution. A brown precipitate 

will form. 

3. Add dilute ammonium hydroxide solution drop wise until the brown 

precipitate of silver oxide just redissolves. 

Storage and Handling : 

 Use with adequate ventilation and do not breathe dust or vapour.  

 Avoid contact with skin, eyes, or clothing.  

 Wash hands thoroughly after handling.  

 Store in a cool, dry, well-ventilated, locked store room away from 

incompatible materials. 

Precautions:  

 Wear safety glasses. 

  Do not breathe dust.  

 Do not allow solution or solid to come into contact with the skin. 

 The reagent should be freshly prepared and stored refrigerated in a 

dark glass container. It has an approximate shelf-life of 24 hours 

when stored in this way. After the test has been performed, the 

resulting mixture should be acidified with dilute acid before disposal. 

These precautions are to prevent the formation of the highly 

explosive silver nitride. 

Application(s): 

• It is used as mild oxidizing reagent 

• It is used as reagent to distinguish aldehyde and ketone. 

 



CHEMISTRY REAGENT MANUAL 
 

Prepared by Chemistry Department, SGTB Khalsa College 
under DBT’s Star College Scheme Page 88 
 

 

 


