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Nancy Jackson – Chemical Safety 

Chemical Safety 
Student Activity 

 

What is this activity about?   
2011 ACS President Nancy Jackson comes from a family that values education and public 
service.  She was always interested in politics, and began college as a polical science major.  Her 
chemistry professor convinced Dr. Jackson that she could make a greater impact on policy as a 
scientist than she could as a political science major.  She is presently the Manager of the 
International Chemical Threat Reduction Department at Sandia National Laboratories, a job 
that combines her love of science and policy.  Because she has raised awareness in chemical 
safety and security, she was presented with the 2009 Howard Fawcett Chemical Safety and 
Security Award. 
 

Chemical safety involves an understanding of the compatibility of chemicals.  Many lab 
procedures have the statement “Do not mix any chemicals without your teacher’s permission.”  
Incompatible chemicals, when accidently mixed can produce large amounts of heat, explosive 
gases, fire, or toxic gases.  In this activity, you will explore chemical compatibility and the 
proper storage of chemicals in order to prevent accidents in the laboratory. 
 

What Materials do I need? 
Chemical splash goggles Matches 
Chemical-resistant Apron Calcium turnings 
Forceps  Magnesium ribbon 
Test tubes (13 x 100-mm) Distilled water 
Test tube holder Phenolphthalein solution 
Test tube rack 3 M HCl 
Wood splints  

 

What safety precautions and disposal actions must I take? 
1) Wear chemical splash goggles and a chemical-resistant apron when working in the 

laboratory. 
2) Return any solid calcium and magnesium metal to your teacher. 
4) All liquids may be flushed down the drain. 
 

What procedure must I follow? 
 Part 1: Observing the incompatibility of chemicals 
1) Wear chemical splash goggles and a chemical-resistant apron while working in the lab. 
2) Half-fill a clean, dry test tube with distilled water and stand the tube in the test tube rack. 

Use forceps to add a calcium turning to the water in the tube. To collect the gas being 
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released, invert a clean, dry test tube over the reactant tube, holding the inverted tube with 
a test tube holder. 

3)  Test for hydrogen gas by inserting a burning wood splint into the upper part of the inverted 
tube. 

4)  Add a few drops of phenolphthalein solution to the reactant tube. Based on the color 
change of phenolphthalein, identify the other end product of this reaction.  After recording 
your observations, discard the contents of the tube and clean and dry the tube. 

5) Half-fill a clean, dry test tube with 3 M HCl and stand the tube in the test tube rack. Use 
forceps to add a 1.0 cm piece of magnesium ribbon to the test tube. To collect the gas being 
released, invert a clean, dry test tube over the reactant tube, holding the inverted tube with 
a test tube holder. 

6)  Test for hydrogen gas by inserting a burning wood splint into the upper part of the inverted 
tube. 

7)  After recording your observations, discard the contents of the tube and clean and dry the 
tube. 

 

Part 2: Developing a storage pattern for chemicals. 
1)  Chemicals with different storage color labels should be stored in different areas.  A 

commonly accepted code is: 
 

Storage Code Red 
Flammable.  Store in a dedicated fireproof cabinet. 
 
 

Storage Code Yellow 
Reactive and oxidizing.  May react violently with air, water, or 
other substances.  Store away from flammable and combustible 
materials. 

Storage Code White 
Corrosive.  These chemicals may harm skin, eyes, and mucous 
membranes.  They should be stored away from red, yellow, and 
blue-coded chemicals. 

Storage Code Gray 
Moderate or minimal hazard.  According to current data, these 
chemicals do not pose more than a moderate hazard in any 
category. 

Metals 
Metals should be stored separate from all oxidizers, halogens, 
organic compounds and moisture. 
 

 
2) Your teacher will give you an envelope that contains information about 16 chemicals.  Use 

the information on the chemicals cards and the storage codes above to place the chemical 
cards at the correct location in the “Chemical Storeroom.”  Explain your reasoning for your 
storage pattern. 
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Data Table: 
Reaction Observations 

Ca and H2O 
 
 

Mg and HCl 
 
 

 

How is this activity related to my knowledge of science/chemistry? (Questions) 
1) Which reactions that you observed in part 1 were extremely exothermic? 
4) Why should acids be kept separate from metals? 
5) List three possible results of mixing chemicals that are “incompatible.” 
6) How did you arrange the 14 chemical cards given to you on part 2?  What is your logic? 
7) Based on “incompatibilities” of chemicals, what separate areas in a chemical storeroom are 

necessary? 
 

How can I extend my learning with this activity? (Extensions) 
1) Find information on MSDS safety sheets and make Chemical Cards like the ones in this 

activity for 5 household chemicals. 
2) Make a list of chemicals that are too dangerous and should never be stored in a high school 

chemical storage room. 
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Chemical Safety 
Teacher's Guide 

 

Concepts:  
 Safety 

 Compatibility of chemicals 

 Oxidizers/reducers 

 Chemical storage 
 

Background: 
In this activity, students explore chemical compatibility.  They use their understanding of 
chemical compatibility and a commonly used storage system to arrange chemicals in a Chemical 
Storeroom.   
 

Chemistry: 
 

 The redox reaction between calcium metal and water generates hydrogen gas: 
Ca(s) + 2H2O(l)  →  Ca(OH)2(aq)  +  H2(g) 

 
The redox reaction between hydrochloric acid and magnesium metal also generates 
hydrogen gas: 

Mg(s)  +  2HCl(aq)  →  MgCl2(aq)  +  H2(g) 
 
 

Materials: 
For Student Activity: 
Chemical splash goggles Matches 

Chemical-resistant Apron Calcium turnings   
Forceps  Magnesium ribbon   
Test tubes (13 x 100-mm) Distilled water   
Test tube holder Phenolphthalein solution   
Test tube rack 3 M HCl   
Wood splints    

 
Procedure: 
 

The Chemical Cards can be printed up on heavy stock paper and cut along solid lines.  Place 
each set of cards in an envelop.  They can be saved and re-used.  

 

Safety and Disposal: 
1) Wear chemical splash goggles when handling all materials. 
2) All liquids can be flushed down the drain. 
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3) Check with state and local regulations for disposal of calcium and magnesium metals. 
 

Data Table: 
Reaction Observations 

Ca and H2O A base (phenolphthalein turns pink) and bubbling occurs 
(hydrogen gas).  The base is not very soluble in water. 

Mg and HCl Magnesium violently reacts with the acid to produce bubbles 
(hydrogen gas). 

 

How is this activity related to my knowledge of science/chemistry? 
(Questions/Targeted Answers) 
1) Why should acids be kept separate from metals? 

Acids are often corrosive to metals. 
2) List three possible results of mixing chemicals that are “incompatible.” 

Extreme heat given off, an explosion may occur, fire may occur…. 
3) How did you arrange the 14 chemical cards given to you on Day 2?  What is your logic? 
     a) Corrosive Acids: HCl and H2SO4 (White)                    b) Strong Bases:  NaOH (White) 
     c) Oxidants: KMnO4, AgNO3, Sr(NO3)2 (Yellow) d) Flammables: C2H3OH, C3H7OH (Red) 
    e) Moderate/minimal hazard: Ca(OH)2, Mg(OH)2, Na2CO3, Na2SO4, SiO2, NaCl (Gray) 
4) Based on “incompatibilities” of chemicals, what separate areas in a chemical storeroom are 

necessary? 
     Corrosive acids; Corrosive Bases: Flammables; Oxidizers; Moderate hazard; Organics 

(possible). 
 
 

Extensions: 
1) Find information on MSDS safety sheets and make Chemical Cards like the ones in this 

activity for 5 household chemicals. 
 
 

References: 
http://media.rsc.org/Classic%20Chem%20Demos/CCD-29.pdf 
http://www.ncsu.edu/project/chemistrydemos/Thermochem/DehydrationSugar.pdf  
http://www.cdc.gov/niosh/docs/2007-107/pdfs/2007-107.pdf  
http://www.flinnsci.com/search_MSDS.asp 
 

YouTube Videos of the demonstrations: 
http://www.youtube.com/watch?v=z_4j36cUcEw 
http://www.youtube.com/watch?v=pqi50sjJVc0 
 

http://media.rsc.org/Classic%20Chem%20Demos/CCD-29.pdf
http://www.ncsu.edu/project/chemistrydemos/Thermochem/DehydrationSugar.pdf
http://www.cdc.gov/niosh/docs/2007-107/pdfs/2007-107.pdf
http://www.flinnsci.com/search_MSDS.asp
http://www.youtube.com/watch?v=z_4j36cUcEw
http://www.youtube.com/watch?v=pqi50sjJVc0
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Chemical Storeroom 
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Chemical Cards 
 

 
 
 
 

 
 

   

 

 
 

   

 
    

 

   

 

 
 


