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Uncommon Scents Episode One: Synopsis
This synopsis is provided as an overview for TEACHERS. 
We advise teachers NOT to hand this out to the 
students prior to playing the adventure since much of 
the suspense will be eliminated. 

It is the year 2256, fourteen years after a plague 
killed millions and caused the collapse of civilization. 
Protecting the environment is an important part of 
the Reconstructors’ attempt to restore and maintain 
public health. The player is a member of the Neuropolis 
Environmental Protection Agency (NEPA), which is under 
jurisdiction of Alpha, the Reconstructors’ leader.

RECONSTRUCTORS HEADQUARTERS
As a Reconstructors agent working for NEPA, the player is requested to investigate an industrial accident 
at N-CHEM, a local chemical plant. Eight employees had been admitted to the hospital after exposure to a 
spill of one of the chemicals in the plant’s research & development facility. Nothing is known so far about the 
nature of the chemical or the symptoms of the workers.

THE CHEMICAL PLANT
At N-CHEM, the industrial hygienist admits that, in spite of the strict safety regulations in the plant, somebody 
had knocked over a container. He warns the player that all the chemicals in the plant have the potential to 
release hazardous vapors and that protective gear is required when dealing with the chemicals. In order to 
learn more about the chemicals before investigating the actual accident site, he asks the player to visit the 
plant’s showroom. Examining a map, the player learns that not all employees that have been admitted to the 
hospital have been working in the lab when the spill occurred. Some people were not directly exposed the 
chemical spill.

Showroom
Inside the showroom, a holographic projection of the plant manager gives information on how indispensable 
the chemicals produced at N-CHEM (the organic solvents acetone, benzene, and toluene) are. The player can 
play a game in which he/she is challenged to transport chemicals different to locations within a chemical 
factory, illustrating the versatile utilization of organic solvents.

Accident site
The player can now move on to the accident site, but to gain access to the research & development lab, he/
she must complete a safety training covering the ways of exposure to organic solvents, their health effects 
and ways to protect exposure. The player is rewarded with a tool that detects and analyses vapors. Using 
this tool, the player finds out that the spill was toluene and that the air concentration of more than 900 ppm 
is far above threshold levels for workplace safety. The player reports this finding to the hospital before he/
she gets there in person.
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THE HOSPITAL
Admission tests
When the player arrives at the hospital, the patients have returned from the emergency room. While waiting 
for the follow-up examination, the player is allowed to look into the admission tests that had been taken upon 
arrival of the patients. The tests show that the blood of four employees contains toluene, and that these 
employees have symptoms of solvent intoxication. Using the map from the plant, the player reveals that the 
presence of toluene in the blood is correlated to the exposure to the spill. Surprisingly, there is one exception, 
a 19-years old girl named Daryz Tyson, who has not been close to the spill but has toluene in her blood and 
shows symptoms.

Follow-up tests
The patients’ follow-up tests reveal that all of the employees have recovered from their symptoms, except for 
Daryz Tyson, whose symptoms persist. The player is asked to check back with Daryz in her hospital room. 

Daryz’s room
Inside the hospital room the player is faced with a sleeping Daryz. Instead of speaking with her, the player 
can examine her gas chromatography results, revealing that besides toluene, there’s another chemical – 
difluoroethane – in Daryz’s blood. 

Report to Alpha
At this point, Alpha e-mails the player and requests 
him/her to report back his findings. He wants to know 
what chemical has been spilled, and what indicates 
that the presence of symptoms correlates with the 
exposure to this spill. Moreover, he asks what can’t be 
explained by exposure to the spill, and what proves that 
Daryz has toxic chemicals in her blood. When the player 
correctly answers these questions, Alpha replies that 
two questions remain unanswered: What is wrong with 
Daryz - and how did it happen? Where did the chemicals 
in her blood come from? He assigns the player to find 
answers to these questions.

</END OF EPISODE ONE>
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Uncommon Scents Episode One: Mission Log | Teacher Page 
Teacher directions: Ask students to fill in the answers they find as they proceed 
through the episode.

1. Who implemented the safety procedures at N-CHEM?
Industrial Hygienist

2. List two organic solvents.
Any two of the following:  Acetone, Benzene, Chloroform, Gasoline, Kerosene, Toluene.

3. How can someone be exposed to organic solvents?
Absorption, Ingestion, Inhalation

4. Name three general long-term health effects of exposure to organic solvents. 
Any three of the following: 
Brain damage, liver damage, lung damage, kidney damage, hearing loss, blindness, cancer, asthma.

5. What chemical has been spilled, and what was the air concentration of the chemical at the accident 
site?

Toluene, 951.4 ppm

6. Why was the chemical in the air?
Organic solvents easily vaporize.

7. Name four safety measures for working with organic solvents. 
Any four of the following: Wear gloves, a face mask, safety goggles, or a tyvek suit; handle chemicals carefully, 
close lids, read labels, read Material Safety Data Sheets, use ventilation. 

8. Why is Daryz Tyson an outlier?
She had toluene in her blood and showed symptoms, but she had not been close to the spill.

9. What chemicals were found in Daryz Tyson’s blood?
Toluene, Difluoroethane
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Uncommon Scents Episode One: Mission Log
Name ___________________________________ Class ________ Date __________________

Directions: Fill in the answers you find as you proceed through the episode.

1. Who implemented the safety procedures at N-CHEM?

2. List two organic solvents.

3. How can someone be exposed to organic solvents?

4. Name three general long-term health effects of exposure to organic solvents. 

5. What chemical has been spilled, and what was the air concentration of the chemical at the accident 
site?

6. Why was the chemical in the air?

7. Name four safety measures for working with organic solvents. 

8. Why is Daryz Tyson an outlier?

9. What chemicals were found in Daryz Tyson’s blood?
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Uncommon Scents Episode One: Vocabulary

Absorption
A process by which substances can enter the body. Chemicals can be absorbed through 
the skin, or they can be breathed in, absorbed into the blood stream, and then passed on to 
other organs.

Acetone (AS-i-tohn)
An organic solvent that is commonly found in nail polish remover and other household prod-
ucts. It usually is liquid, but vaporizes easily and is toxic if inhaled, swallowed, or absorbed.

Air pollution
Introduction of chemicals, particulate matter, or biological materials into the air. Air pollution 
can be outdoors or indoors.

Asphyxiation (As-fik-see-EY-shuhn)
 A condition of extremely low oxygen supply in the body that is caused when vapors (chemical gases) replace the nor-
mal oxygen level in the lungs.

Benzene (BEN-zeen)
An organic solvent that is mainly used to make other chemicals. It usually is liquid, but vaporizes easily and is toxic if 
inhaled, swallowed, or absorbed.

Calibrate (KAL-uh-breyt)
To test and adjust the accuracy of an instrument.

Correlation (kawr-uh-LEY-shuhn)
The relationship, or connection, between two variables.

Difluoroethane (dahy-flawr-oh-ETH-eyn)
A colorless, odorless gas that is used as a refrigerant or aerosol propellant. It is toxic by inhalation and dermal (skin) 
contact.

Epidemiology (ep-i-dee-mee-OL-uh-jee)
A branch of medicine that studies how and why diseases spread within a population. It includes identifying risk factors 
for disease and determining best treatment practices.

Excretion
The process by which substances are eliminated from the body via the urine.

Gas chromatography (gas kroh-muh-TOG-ruh-fee)
A method to separate and analyze chemicals in a complex sample.
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Ingestion
The consumption of a substance by an organism.

Inhalation
The movement of air or other gases from the external environment into the lung.

Materials Safety Data Sheets (MSDS)
A form that provides information for working with a substance in a safe manner. It contains physical data (like melting 
point), toxicity, health effects, storage, protective equipment, and spill handling procedures.

NEPA
Neuropolis Environmental Protection Agency

Outlier (OUT-lahy-er)
An epidemiologic term referring to a person who does not fit into a hypothesis.

PPM
Parts per million. Denotes one part per 1,000,000 parts.

Seizures
An abnormal electrical discharge in the brain (“electrical brainstorm”). Seizures prevent the brain from processing 
incoming signals (like visual and auditory information), and controlling muscles (resulting in falling and/or twitching).

Solvents (SOL-vuhnts)
Liquids or gases that can dissolve other materials. The term usually refers to organic solvents, which contain carbon. 
Examples are acetone, benzene, and toluene. Many common household products contain solvents, but they can be 
highly toxic if inhaled, absorbed, or ingested.

Standard
A chemical of known composition and concentration. It is added to a sample to ensure the accuracy of a chemical test.

Sustainable
To have a lasting effect. For example, a sustainable action makes sure that an ecosystem can maintain itself in the 
future.

Toluene (TOL-yoo-een)
An organic solvent that is used in countless household and industrial products. It usually is liquid, but vaporizes easily 
and is toxic if inhaled, swallowed, or absorbed.

Two-by-two table
A tool used in epidemiology to compare two things; for example, 
numbers of people with or without exposure to a chemical spill com-
pared to numbers of people with or without symptoms.
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Uncommon Scents Episode One: Activity One | Teacher Pages
ONE IN A MILLION

In this activity, students will create a model that provides a 
visual representation of parts per million of toluene in the air.

BACKGROUND
The exposure to hazardous air contaminants is not only a 
problem of workers in the chemical industry; toxic vapors 
can emerge from everyday household products like sprays, 
paint, and glues. Breathing small amounts of these vapors 
can irritate the respiratory system. Prolonged exposure or 
exposure to high concentrations, however, has more serious 
health consequences and can even result in death from 
suffocation, asphyxiation, or heart failure.  

To prevent workers from breathing hazardous vapors, occupational health specialists have released threshold limit 
values for exposure to hazardous chemicals at the workplace. These values are given in parts per million (ppm). 

In Uncommon Scents, students detect that the air concentration of toluene at the accident site is 951.4 ppm. 
Comparing it to a chart that shows the threshold limit values for toluene at the workplace, they discover that exposure 
to a toluene concentration this high can cause serious health problems

     > See PowerPoint “Uncommon Scents01_Activity01”

Parts per million is a rather abstract concept for most students; visualizing it can help them understand this idea. This 
activity provides the opportunity for students to create a model of parts per million and the toluene air concentration 
they measured in the game. 

LEARNING OBJECTIVES
The students will:

•	 Recognize that there are workplace safety measures to limit people’s exposure to toxic vapors.
•	 Understand the concept of volume of a cube.
•	 Understand the concept of parts per million (ppm).

STANDARDS
National Science Content Standards: 5-8
Standard A:

•	 Students should develop abilities necessary to do scientific inquiry.
•	 Students should develop understandings about scientific inquiry.

Standard B:
•	 Students should develop understanding of personal health.
•	 Students should develop understanding of risks and benefits.

file:/Volumes/cttl/Public/www/webadventures.rice.edu/games/801/materials/Activity-1-801-P.ppt


Uncommon Scents | Teaching Materials 9

T
E
A
C
H
E
R
 
P
A
G
E
S

PART ONE
In the first part of the activity, students will create a generic model for parts per million in the air. 

Materials
•	 Copies of cubic patterns (appendix 1; one per student)
•	 Scissors
•	 Glue (non-toxic) or clear tape
•	 Metric rulers marked in cm

Preparation
Construct and display a one cubic meter (1 m3) cube. Hand out the student sheets. 

Procedure
1.  Ask students if they know what parts per million (ppm) means. You can show the explanations used in 
Uncommon Scents to remind students of the concept.

     > Show PowerPoint “Uncommon Scents01_Activity01”

2.  Following the directions on the student activity sheet, have students construct the one cubic centimeter cube 
and complete the measurements and volume calculations.

NOTE: You may need to clarify for the students that a cube with the dimensions 1 cm x 1 cm x 1 cm has 
a volume of 1 cubic centimeter, which can be written as 1 cm3 (or 1 cc) and model the calculations for 
determining the volume of a cube.

3.  Next, let the students construct the five cubic centimeter cube, complete the measurements and volume 
calculations.

4.  Ask students how many one centimeter blocks of the cube they can see, and how many do they think are not 
visible but are inside the cube (Answer: 27). 

5.  Now, introduce the cubic meter cube and place the one and five cubic centimeter cubes on top of it. 
•	 Following the student work sheet, have students calculate the measurements and volume of this cube in cm3

NOTE: You may need to remind students that a volume of 1,000,000 cm3 means that it takes 1 million one 
cubic centimeter cubes to fill a cubic meter. 

•	 Explain to students that the one cubic centimeter cube is one part per million by volume of the cubic meter. 

PART TWO
In the second part of the activity, students will represent the amount of toluene found at the accident site in the game 
as a portion of the total volume of their classroom. 

Materials
•	 Poster board, 22 x 28 inches (amount depending on classroom size, for the following example you would need 15 sheets)

•	 Measuring tape
•	 Metric rulers marked in cm
•	 Scissors
•	 Clear tape

file:/Volumes/cttl/Public/www/webadventures.rice.edu/games/801/materials/Activity-1-801-P.ppt
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Preparation
Organize the class in five teams. Project or hand out the chart that shows the toluene threshold concentrations, 
including the toluene concentration measured at the accident site in the game. Assign each team one concentration 
from the chart (20 ppm, 50 ppm, 100 ppm, 951.4 ppm, and 1100 ppm). Include all concentrations except for 
the 4000 ppm, which you will use as a demonstration (we do not recommend to actually construct the cube that 
represents 4000 ppm, because the poster board sheets are too small for the required cube size). 

Procedure
Tell students that the goal of this activity is to make a model for the toluene threshold levels in their classroom. Ask 
students how they would do this and collect their ideas. The following shows the correct procedure.

1.  Measure the length, width, and height of the classroom in meters.  

2.  Multiply the length x width x height to determine the total cubic meters of air in the classroom (for example, a 
room of 6 m x 7 m x 3 m contains 126 m3 air; see calculation table) 

3.  As a demonstration for all students, calculate the highest toluene threshold value of 4000 ppm (4000 ppm is 
equivalent to the ratio of 4000 cm3 in 1m3). 
•	 Multiply the amount of toluene by the number of cubic meters in the room (here, 4000 cm3 x 126 = 504,000 cm3).
•	 Using trial and error, calculate the approximate measurements for a cube of 504,000 cm3 (79.6 cm x 79.6 cm  x      

          79.6 cm  = 504,358 cm3). 

4.  Now ask the teams to calculate the same for their toluene concentration. 
e
5.  When they have their measurements, let them construct a cardboard cube that represents their toluene 
concentration based on the comparison of the air in the whole room. 

6.  Have students label the cube with the toluene concentration it represents. They also can label it with the health 
consequences that occur at the specific toluene concentration. 
 
7.  Display the cubes in the classroom.  

8.  You may want to discuss some common air and water pollutants with your class from the two EPA websites 
below.

Resources

•	 EPA Air Quality Index: www.airnow.gov 
•	 EPA Drinking Water Contaminants: water.epa.gov/drink/contaminants/index.cfm
•	 American Lung Association: www.lungusa.org  
•	 Indoor air pollution: www.nlm.nih.gov/medlineplus/indoorairpollution.html
•	 Parts per million converter: www.lenntech.com/calculators/ppm/converter-parts-per-million.htm

http://www.airnow.gov
http://water.epa.gov/drink/contaminants/index.cfm
http://www.lungusa.org
http://www.nlm.nih.gov/medlineplus/indoorairpollution.html
http://www.lenntech.com/calculators/ppm/converter-parts-per-million.htm
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MEASUREMENTS AND VOLUMES OF THE CUBES

Cube Measurements (cm) Volume (cm3)
Height: 1 cm
Length: 1 cm
Width: 1 cm

1 cm3

Height: 5 cm
Length: 5 cm
Width: 5 cm

125 cm3

 (not to scale)

Height: 100 cm
Length: 100 cm
Width: 100 cm

1 m3 = 1,000,000 cm3
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CALCULATION TABLE (PART TWO)

Room volume: ________ m3

Toluene concentration
(ppm)

Volume of cube needed
(cm3)

Measurements of cube
(cm x cm x cm)

Amount of poster board sheets
(22 x 28 inches)

20
50

100
951.4
1100
4000

EXAMPLE
Room volume: 126 m3 

Toluene concentration
(ppm)

Volume of cube needed
(cm3)

Measurements of cube
(cm x cm x cm)

Amount of poster board sheets
(22 x 28 inches)

20 2,520 13.6 x 13.6 x 13.6 1
50 6,300 18.5 x 18.5 x 18.5 1

100 12,600 23.3 x 23.3 x 23.3 1
951.4 119,876.4 49.3 x 49.3 x 49.3 6
1100 138,600 51.7 x 51.7 x 51.7 6
4000 504,000 79.6 x 79.6 x 79.6 n.d.
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Uncommon Scents Episode One: Activity One | Student Activity Sheet

ONE IN A MILLION
In this activity, you will create a model that represents parts 
per million of toluene in the air.

When working with hazardous chemicals, workers need to 
be protected from breathing chemical vapors. Therefore, 
each chemical has a critical air concentration value that 
should never be exceeded. These threshold limit values are 
usually given in parts per million (ppm).

PART ONE
In the first part of this activity, you will create a model for 
parts per million.

Materials
•	 Copies of cubic patterns (appendix 1; one per student)
•	 Scissors
•	 Glue (non-toxic) or clear tape
•	 Metric rulers marked in cm

Procedure
1. From the pattern of materials provided, construct the smaller cube first.

2. Measure height, length, and width of the cube and record measurements in the table below. 

3. Calculate the volume of the cube and record it in the table. (Discuss with your neighbor the meaning of volume   

 and the formula for calculating it if you can’t remember.) 

Construct the larger cube from the cubic patterns; calculate and record measurements and volume in the table.

4. Think about it: How many one centimeter blocks of the larger cube can you see, and how many do you think are   

 not visible but are inside the cube?

5. Now, look at a one cubic meter cube. What are the measurements and the volume in cm3? Write it down in the   

 table below.

6. Think about it: How does one cubic centimeter compare to one cubic meter?  Explain your answer below. 

Answer:

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________
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PART TWO
In the second part of the activity, you will make models of the toluene threshold levels and the amount of toluene found 
at the accident site in Uncommon Scents.

Materials
•	 Poster board, 22 x 28 inches
•	 Measuring tape
•	 Metric rulers marked in cm
•	 Scissors
•	 Clear tape

Procedure
You will be working in teams. Your teacher will assign your team one specific toluene concentration. Your team’s goal 
is to create a cube that represents the toluene concentration in your classroom. Use the table on the worksheet 
labeled “Calculation tables (Part Two)” to record your data. 
Think about it: What are the steps and calculations you need to do? Discuss this with your team members and write 
down your ideas below. Share your ideas with the class.

Your ideas for a procedure:

1. ______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

2. ______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

3. ______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________
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MEASUREMENTS AND VOLUMES OF THE CUBES
Name ___________________________________ Class ________ Date __________________

Cube Measurements (cm) Volume (cm3)

Height: ___ cm

Length: ___ cm

Width: ___ cm

___ cm3

Height: ___ cm

Length: ___ cm

Width: ___ cm

_____cm3

 (not to scale)

Height: _____ cm

Length: _____ cm

Width: _____ cm

1 m3 = ____________ cm3
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CALCULATION TABLE (PART TWO)

Name ___________________________________ Class ________ Date __________________

Room volume: ________ m3

Example toluene concentration (4000 pm)

Toluene concentration
(ppm)

Volume of cube needed
(cm3)

Measurements of cube
(cm x cm x cm)

4000

Your team’s toluene concentration

Toluene concentration
(ppm)

Volume of cube needed
(cm3)

Measurements of cube
(cm x cm x cm)

Other teams’ toluene concentrations

Toluene concentration
(ppm)

Volume of cube needed
(cm3)

Measurements of cube
(cm x cm x cm)
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Uncommon Scents Episode One: Activity Two | Teacher Pages

VANISHING VAPORS
Working with organic solvent liquids like acetone, benzene, or toluene 
can be dangerous, because they easily vaporize into toxic fumes. But why 
do these chemicals evaporate so quickly? In this activity, students will 
conduct an experiment that helps them visualize the different evaporation 
rates of ethanol (as an example of an oxygenated solvent) and water. 
They will compare the chemical structures of water, ethanol, acetone, 
benzene, and toluene, and learn how structure relates to evaporation 
characteristics. Finally, students will explain the high evaporation rates of 
acetone, toluene, and benzene by looking at their chemical structure. 

BACKGROUND
In Uncommon Scents, students learn that organic solvents can be liquids or gases, and that the liquids can easily 
evaporate. Students may not be familiar with the molecular reasons for these high evaporation rates. 

     > See PowerPoint “Uncommon Scents01_Activity02”

In this activity, students will compare the evaporation rate of water and ethanol. They will observe that the end of the 
ruler that holds the alcohol strip goes up and the end that holds the water strip goes down (see procedure below), 
because alcohol evaporates faster than water. As the alcohol changes its state from a liquid to a gas, the alcohol side 
of the ruler gets lighter. 
Water evaporates slower because its hydrogen bonds build an extensive network (intermolecular hydrogen-bonding). 
Because of these intermolecular forces, the water molecules do not easily escape from the liquid (evaporate). Like 
water, ethanol can build intermolecular hydrogen bonds using its hydroxyl group (the -OH group), but the network is 
much weaker, making it easier for the ethanol molecules to escape from the fluid (evaporate). In other words, the 
evaporation of water requires more energy than the evaporation of ethanol. In fact, the “heat of vaporization” (the 

PowerPoint “Uncommon Scents01_Activity02”, slide 7

file:/Volumes/cttl/Public/www/webadventures.rice.edu/games/801/materials/Activity-2-801-P.ppt
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energy required to transform a given quantity of a substance into a gas) of water is 2,257 J/g, versus 839.31 J/g 
for ethanol.

Acetone, benzene, and toluene evaporate even faster than ethanol, because these molecules do not contain a hydroxyl 
(-OH) group. Acetone contains a ketone group (one oxygen atom tightly bound to a carbon atom with a double bond), 
whereas benzene and toluene form aromatic rings and do not contain oxygen atoms at all. Because acetone, benzene, 
or toluene molecules can’t build intermolecular hydrogen bonds, the intermolecular forces between the molecules in 
the liquid are very weak. Therefore, the molecules can easily escape from the liquid into the gaseous state, resulting in 

a higher evaporation rate. In other words, the energy needed for the evaporation of these solvents is lower. The “heat 
of vaporization” values are 510.79 J/g (acetone), 433.11 J/g (benzene), and 412.52 J/g (toluene).

LEARNING OBJECTIVES
The students will:

•	 Observe the change of substances from liquid into gaseous state (evaporation).
•	 Realize that different substances have different evaporation rates.
•	 Learn that the differences in evaporation rates are caused by differences in chemical structure (specifically the    
 presence or absence of hydroxyl groups). 

 

STANDARDS
National Science Content Standards: 5-8
Standard A:

•	 Students should develop abilities necessary to do scientific inquiry.
•	 Students should develop understandings about scientific inquiry.

Standard B:
•	 Students should develop an understanding of properties and changes of properties in matter.

PowerPoint “Uncommon Scents01_Activity02”, slide 8
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MATERIALS
•	 Water
•	 Alcohol (Ethanol; alternatively isopropyl alcohol. If isopropyl alcohol is used, provide students with the chemical   
 formula.)
•	 Paper towel
•	 Scissors
•	 Pencil (round diameter)
•	 Ruler
•	 2 paper or plastic cups (16 oz)
•	 2 smaller paper or plastic cups
•	 Tape
•	 Tablespoon measure
•	 Student Activity Sheet: Directions (one reusable copy per group)
•	 Student Activity Sheet: Results (one copy per student)

PREPARATION
Make sure the classroom is well ventilated during and after the experiment (open windows or turn on a ventilation 
system). 

     > Show PowerPoint “Uncommon Scents01_Activity02”

PROCEDURE
1. Organize the class into groups of two students each. Each team needs a set of the materials.
2. Have student read the procedure and formulate a hypothesis. Remind students that a hypothesis is a    
 statement that predicts the outcome of an experiment, and that a hypothesis is testable. 
3. Have each group complete steps 2-9 on their student activity sheet.
4. Discuss the following and have students record the answers in their experiment sheet:

EXPLANATION:
Why did the ____________ strip dry first?
Answer: See explanations given in the “Background” section; answers should include these key 
points:

◊	 The intermolecular hydrogen bonds between ethanol molecules are weaker than 
between water molecules (alternatively: the intermolecular hydrogen bonds between 
water molecules are stronger than between ethanol molecules)
◊	 The ethanol molecules can escape from the fluid more easily (alternatively: the 
water molecules can’t escape from the fluid as easily as ethanol)

What happened as the strips dried?
◊	 The ethanol/water molecules evaporate/change from liquid into gaseous state/
escape from the liquid into the air

Did the experiment confirm or reject your hypothesis?

file:/Volumes/cttl/Public/www/webadventures.rice.edu/games/801/materials/Activity-2-801-P.ppt
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5. Have students fill out the sheet “Where’s the hydrogen bond?”
•	 Discuss why acetone, benzene, and toluene evaporate quicker than ethanol. Answer: See explanations   
 given in the “Background” section; answers should include these key points:

◊	 Acetone, benzene, and toluene do not contain a hydroxyl (-OH) group
◊	 The molecules can’t build intermolecular hydrogen bonds
◊	 The molecules can easily escape from the fluid

•	 Discuss why you didn’t use these chemicals in your experiment. Answer: Because they are toxic.

•	 Have students complete the sentence: When a substance consists of molecules that form    
 intermolecular hydrogen bonds, the intermolecular forces are ________, (Answer: stronger) and the   
 substance evaporates ____________. (Answer: quicker/more easily/faster, etc.)

EXTENSION ACTIVITY
Have students brainstorm other things that could affect the evaporation rates. 
Examples can be:

•	 Temperature of the substance: If the substance is hotter, then evaporation will be faster, because the    
 molecules are in movement and intermolecular forces are reduced.
•	 Air movement: If fresh air is moving over the substance all the time, then the concentration of the substance in  
 the air is less likely to go up with time, thus encouraging faster evaporation. 
•	 Surface area: A substance with a larger surface area will evaporate faster as there are more surface    
 molecules that can escape from the fluid.
•	 Concentration of the substance in the air: If the air already has a high concentration of the substance    
 evaporating, then the given substance will evaporate more slowly.
•	 Concentration of other substances in the air: If the air is already saturated with other substances, it can have a  
 lower capacity for the substance evaporating.
•	 Concentration of other substances in the liquid: If the liquid contains other substances, it will have a lower   
 capacity for evaporation.
•	 Pressure: In an area of less pressure, evaporation happens faster because there is less exertion on the   
 surface keeping the molecules from launching themselves.
•	 Density: The higher the density, the slower a liquid evaporates.

RESOURCES
•	 National Library of Medicine’s Hazardous Substances Data Bank – properties of acetone, benzene, ethanol,   
 and toluene: http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB

http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB 
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Uncommon Scents Episode One: Activity Two | Student Activity Sheet

VANISHING VAPORS
Working with organic solvent liquids like toluene or benzene can be 
dangerous, because they easily vaporize into toxic fumes. But why do 
these chemicals evaporate so quickly? 

In this activity, you will conduct an experiment that shows the different 
evaporation rates of alcohol and water, and you will determine the 
reason for this difference. Finally, you will be able to explain why organic 
solvents like acetone, benzene, and toluene evaporate so quickly.

MATERIALS
•	 Water
•	 Alcohol (Ethanol)
•	 Paper towel
•	 Scissors
•	 Pencil (round diameter)
•	 Ruler
•	 2 paper or plastic cups (16 oz)

•	 2 smaller paper or plastic cups
•	 Tape
•	 Tablespoon measure
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PROCEDURE

1. Read the procedure and formulate a hypothesis of what you think will happen in this experiment. Record your   
 hypothesis in experiment sheet 1. 
2. Place the two large cups upside down on a flat surface.
3. Place the pencil across the cups and tape the pencil down, so that the pencil is fixed on top of the cups.

4. Place a ruler on the pencil so that the ruler is as balanced as possible. It might be perpendicular to the pencil,   
 or slightly diagonal as shown in the picture.
5. Cut two strips of paper towel, each 20 centimeters (cm) long and 4 cm wide, and write “W” on one strip and   
 “A” on the other with a pencil.
6. Pour one tablespoon of water into one small cup, and one tablespoon of alcohol into another.
7. One member of your team tips the “W” paper towel strip into the water until it is completely saturated; the   
 other team member dips the “A” strip into the alcohol until it is completely saturated. 
8. Work together with your teammate to place the wet strips at the very ends of the ruler. The ruler should   
 remain balanced on the pencil. 
9. Record your observation on experiment sheet
10. With your partner, discuss the following:

•	 Which of the strips dried first and why?
•	 What happened as the strips dried?
•	 Did the experiment confirm or reject your hypothesis?

11. Record your explanations on experiment sheet 2. 
12. Finally, think about acetone, benzene, and toluene:

•	 Fill out the sheet “Where’s the hydrogen bond?”
•	 Be prepared to share your answers on the following questions:

◊	 Why do acetone, benzene, and toluene evaporate quicker than ethanol?
◊	 Why didn’t you use these chemicals in your experiment?
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Name ___________________________________ Class ________ Date __________________

EXPERIMENT SHEET 1
Write down your hypothesis and observation here. Use bullet points to summarize what you saw.

Hypothesis:

Observation:
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Name ___________________________________ Class ________ Date __________________

EXPERIMENT SHEET 2
Write down your explanations here. Use complete sentences.

Explanation:

•	 Why did the ____________ strip dry first?

•	 What happened as the strips dried?

•	 Did the experiment confirm or reject your hypothesis?
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Where’s the hydrogen bond?

Could these molecules form intermolecular hydrogen bonds? Circle the areas where hydrogen bonds could occur. 

Answer the following question:

When a substance consists of molecules 
that form intermolecular hydrogen 
bonds, the intermolecular forces are 
________________, and the substance 
evaporates _________________.

WATER

ETHANOL

ACETONE

BENZENE

TOLUENE
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EXTENSION ACTIVITY
Brainstorm other things that could affect a substance’s evaporation rate. You may list your ideas below. 

Factors that can affect evaporation rates:
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  APPENDIX: CHEMICALS STRUCTURES AND FORMULAS

WATER (H
2
0)

ETHANOL (C
2
H

5
OH)

ACETONE (C
3
H

6
0)

BENZENE (C
6
H

6
)

TOLUENE (C
6
H

6
CH

3
)
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Uncommon Scents Episode One: Activity Three | Teacher Pages

TOX IN A BOX
In this activity, students will use safety measures to protect 
themselves from a potentially hazardous material. The safety 
measures include ventilation, careful handling, and wearing of 
protective gear.

BACKGROUND
When using hazardous materials like organic solvents, certain 
safety measures have to be observed. One of them is wearing 
protective gear. Wearing gloves and a lab coat prevent the 
absorption of toxic liquids through the skin, and safety goggles 
protect the eyes. Since organic solvents easily evaporate, it is 
extremely important to protect the nose and mouth from inhaling 
toxic fumes by wearing a facemask. 

Other safety measures include the careful handling and storage of toxic chemicals, as well as making sure the 
products are used in well-ventilated areas only.

In Uncommon Scents, students learn about these safety measures before entering the accident site at the chemical 
factory. 

     > See PowerPoint “Uncommon Scents01_Activity03”

In this activity, students are challenged to apply the knowledge they acquired in the game to a lab situation. They 
discuss and observe safety measures when opening a box with unknown and potentially hazardous content. 

LEARNING OBJECTIVES
The students will:

•	 Know that there are different routes of exposure to hazardous substances  
 (absorption, inhalation, and ingestion).
•	 Realize that risks of exposure can be minimized when using safety measures. 
•	 Apply their knowledge about safety measures to a potentially dangerous situation in the classroom.
•	 Relate the classroom experience to the use of hazardous, commonly purchased items at home.

STANDARDS
National Science Content Standards: 5-8
Standard F:

•	 Students should develop understanding of personal health.
•	 Students should develop understandings of risks and benefits.

Gloves Safety GogglesMask

file:/Volumes/cttl/Public/www/webadventures.rice.edu/games/801/materials/Activity-3-801-P.ppt
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MATERIALS
•	 Gloves
•	 Facemask (available at office supply or home improvement stores)
•	 Lab coat (or other body protection gear)
•	 Safety goggles
•	 A box, tightly sealed, with “secret content” (only you know what it is; it should be something rewarding like   
 cookies, some nice pens, etc.)

PROCEDURE
1. Introduce the box and ask all students what might happen if the content of the box was a hazardous    
  substance. Could it explode? Vaporize? Be poisonous when touched?
2. Ask students how they could be exposed to the substance. Could they inhale it? Absorb it through the skin?   
  Swallow it?
3. Ask students to weigh the risks and benefits of opening the box. 
4. Explain to students that the risks can be minimized by observing safety measures.
5. Ask for one volunteer to open the box.
6. Ask students to find ways to protect their classmate from harm when she/he opens the box. Write their   
  suggestions on the board and discuss them with the class. For example, when a student suggests putting on a  
  facemask, the teacher may ask how this would help, or what this would protect.
7. Ask students to write this down in the table provided in the student activity sheet. 
8. When one of the available safety gear items is announced, the teacher reveals it, and the volunteer puts it on.
9. The students may also suggest measures like “opening the window”, “we should stay away from the box”, etc.  
  (this should then actually be done).
10. Let the volunteer open the box after all safety measures have been discussed. Share the cookies/pens, etc.
11. Discuss if students or their family members ever used a potentially hazardous substance at home, and what   
  they can do to protect themselves and others at home.

NOTE: This activity can be done with or without the student activity sheet.

EXTENSION ACTIVITY 1: Safety First!
Divide students into teams of 4-5 and ask each team to make a “Safety first!” poster, Powerpoint 
presentation, or movie that includes all the safety measures they have discussed and used. If computers 
are available, have students research safety signs and symbols online. Present the materials to the class or 
hang up the posters in your own and/or other classrooms, respectively.

EXTENSION ACTIVITY 2: Material Safety Data Sheets
Familiarize yourself with the toluene MSDS (appendix 1). In the classroom, hand the MSDS out to your 
students and work through it. You may also use the MSDS sheets in your school’s lab room.

Resources
•	 How to safely use hazardous household products:  
 http://extension.missouri.edu/publications/DisplayPub.aspx?P=WM6000
•	 How to read a Material Safety Data Sheet: 

 http://www.h2ou.com/h2msds.htm 
 http://planetgreen.discovery.com/food-health/material-safety-data-sheet.html
•	 Material Safety Data Sheets online: 
 http://sciencelab.com/page/S/CTGY/10405

http://extension.missouri.edu/publications/DisplayPub.aspx?P=WM6000 
http://www.h2ou.com/h2msds.htm
http://planetgreen.discovery.com/food-health/material-safety-data-sheet.html 
http://sciencelab.com/page/S/CTGY/10405 
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Uncommon Scents Episode One: Activity Three | Student Activity Sheet

TOX IN A BOX 
In this activity, you will discuss and use safety measures to protect 
yourself from a potentially hazardous material.

PROCEDURE
1. Your teacher will provide your class with a box of unknown content.
2. Think about what could happen if the box would contain a hazardous substance. How could you be exposed to   
 the substance?
3. You or one of your classmates can volunteer to open the box. 
4. Together with your classmates, you have to find ways to protect yourself and others from potential harm when  
 the box is opened. 
5. Write down the safety measures and explain how they protect from a potential danger. 
6. When all safety measures are observed, you (if you are the volunteer) or one of your classmates can carefully   
 open the box. 
7. Think about it:
8. Have you or your family members used a potentially hazardous substance at home? 
9. What can you do to protect yourself and others at home?

Gloves Safety GogglesMask
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Name ___________________________________ Class ________ Date __________________

List of safety measures used to open the box.

Safety Measure Why Used
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Name ___________________________________ Class ________ Date __________________

List of safety measures used to open the box (continued).

Safety Measure Why Used
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Material Safety Data Sheet
Toluene MSDS

Section 1: Chemical Product and Company Identification
Product Name: Toluene

Catalog Codes: SLT2857, SLT3277

CAS#: 108-88-3

RTECS: XS5250000

TSCA: TSCA 8(b) inventory: Toluene

CI#: Not available.

Synonym: Toluol, Tolu-Sol; Methylbenzene; Methacide;
Phenylmethane; Methylbenzol

Chemical Name: Toluene

Chemical Formula: C6-H5-CH3 or C7-H8

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:

Name CAS # % by Weight
Toluene 108-88-3 100

Toxicological Data on Ingredients: Toluene: ORAL (LD50): Acute: 636 mg/kg [Rat]. DERMAL (LD50): Acute: 14100 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 49000 mg/m 4 hours [Rat]. 440 ppm 24 hours [Mouse].

Section 3: Hazards Identification
Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous
in case of skin contact (permeator).

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by
IARC.
MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
The substance may be toxic to blood, kidneys, the nervous system, liver, brain, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.

p. 1
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove
contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get
medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight
clothing such as a collar, tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data
Flammability of the Product: Flammable.

Auto-Ignition Temperature: 480°C (896°F)

Flash Points: CLOSED CUP: 4.4444°C (40°F). (Setaflash) OPEN CUP: 16°C (60.8°F).

Flammable Limits: LOWER: 1.1% UPPER: 7.1%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Flammable in presence of open flames and sparks, of heat.
Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid, insoluble in water.
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use water spray or fog.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards:
Toluene forms explosive reaction with 1,3-dichloro-5,5-dimethyl-2,4-imidazolididione; dinitrogen tetraoxide;

p. 2
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concentrated nitric acid, sulfuric acid + nitric acid; N2O4; AgClO4; BrF3; Uranium hexafluoride; sulfur dichloride.
Also forms an explosive mixture with tetranitromethane.

Section 6: Accidental Release Measures
Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Toxic flammable liquid, insoluble or very slightly soluble in water.
Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not get water inside container. Do not touch spilled material. Prevent
entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal. Be careful that
the product is not present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. 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.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly
closed and sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection
Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be
used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits:
TWA: 200 STEL: 500 CEIL: 300 (ppm) from OSHA (PEL) [United States]
TWA: 50 (ppm) from ACGIH (TLV) [United States] SKIN
TWA: 100 STEL: 150 from NIOSH [United States]
TWA: 375 STEL: 560 (mg/m3) from NIOSH [United States]
Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
Physical state and appearance: Liquid.

Odor: Sweet, pungent, Benzene-like.

Taste: Not available.

p. 3
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Molecular Weight: 92.14 g/mole

Color: Colorless.

pH (1% soln/water): Not applicable.

Boiling Point: 110.6°C (231.1°F)

Melting Point: -95°C (-139°F)

Critical Temperature: 318.6°C (605.5°F)

Specific Gravity: 0.8636 (Water = 1)

Vapor Pressure: 3.8 kPa (@ 25°C)

Vapor Density: 3.1 (Air = 1)

Volatility: Not available.

Odor Threshold: 1.6 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.7

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether, acetone.

Solubility:
Soluble in diethyl ether, acetone.
Practically insoluble in cold water.
Soluble in ethanol, benzene, chloroform, glacial acetic acid, carbon disulfide.
Solubility in water: 0.561 g/l @ 25 deg. C.

Section 10: Stability and Reactivity Data
Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources (flames, sparks, static), incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Incompatible with strong oxidizers, silver perchlorate, sodium difluoride, Tetranitromethane, Uranium Hexafluoride.
Frozen Bromine Trifluoride reacts violently with Toluene at -80 deg. C.
Reacts chemically with nitrogen oxides, or halogens to form nitrotoluene, nitrobenzene, and nitrophenol and
halogenated products, respectively.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information
Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

p. 4
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Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE.
Acute oral toxicity (LD50): 636 mg/kg [Rat].
Acute dermal toxicity (LD50): 14100 mg/kg [Rabbit].
Acute toxicity of the vapor (LC50): 440 24 hours [Mouse].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by
IARC.
May cause damage to the following organs: blood, kidneys, the nervous system, liver, brain, central nervous system
(CNS).

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Slightly hazardous in case of skin contact (permeator).

Special Remarks on Toxicity to Animals:
Lowest Published Lethal Dose:
LDL [Human] - Route: Oral; Dose: 50 mg/kg
LCL [Rabbit] - Route: Inhalation; Dose: 55000 ppm/40min

Special Remarks on Chronic Effects on Humans:
Detected in maternal milk in human. Passes through the placental barrier in human. Embryotoxic and/or
foetotoxic in animal. May cause adverse reproductive effects and birth defects (teratogenic). May affect genetic
material (mutagenic)

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects:
Skin: Causes mild to moderate skin irritation. It can be absorbed to some extent through the skin.
Eyes: Cauess mild to moderate eye irritation with a burning sensation. Splash contact with eyes also causes
conjunctivitis, blepharospasm, corneal edema, corneal abraisons. This usually resolves in 2 days.
Inhalation: Inhalation of vapor may cause respiratory tract irritation causing coughing and wheezing, and nasal
discharge. Inhalation of high concentrations may affect behavior and cause central nervous system effects
characterized by nausea, headache, dizziness, tremors, restlessness, lightheadedness, exhilaration, memory loss,
insomnia, impaired reaction time, drowsiness, ataxia, hallucinations, somnolence, muscle contraction or spasticity,
unconsciousness and coma. Inhalation of high concentration of vapor may also affect the cardiovascular system (rapid
heart beat, heart palpitations, increased or decreased blood pressure, dysrhythmia, ), respiration (acute pulmonary
edema, respiratory depression, apnea, asphyxia), cause vision disturbances and dilated pupils, and cause loss of
appetite.
Ingestion: Aspiration hazard. Aspiration of Toluene into the lungs may cause chemical pneumonitis. May cause irritation
of the digestive tract with nausea, vomiting, pain. May have effects similar to that of acute inhalation.
Chronic Potential Health Effects:
Inhalation and Ingestion: Prolonged or repeated exposure via inhalation may cause central nervous system and
cardiovascular symptoms similar to that of acute inhalation and ingestion as well liver damage/failure, kidney
damage/failure (with hematuria, proteinuria, oliguria, renal tubular acidosis), brain damage, weight loss, blood (pigmented
or nucleated red blood cells, changes in white blood cell count), bone marrow changes, electrolyte imbalances
(Hypokalemia, Hypophostatemia), severe, muscle weakness and Rhabdomyolysis.
Skin: Repeated or prolonged skin contact may cause defatting dermatitis.

Section 12: Ecological Information
Ecotoxicity:
Ecotoxicity in water (LC50): 313 mg/l 48 hours [Daphnia (daphnia)]. 17 mg/l 24 hours [Fish (Blue Gill)]. 13
mg/l 96 hours [Fish (Blue Gill)]. 56 mg/l 24 hours [Fish (Fathead minnow)]. 34 mg/l 96 hours [Fish (Fathead
minnow)]. 56.8 ppm any hours [Fish (Goldfish)].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
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DSCL (EEC):
R11- Highly flammable.
R20- Harmful by inhalation.
S16- Keep away from sources of ignition - No
smoking.
S25- Avoid contact with eyes.
S29- Do not empty into drains.
S33- Take precautionary measures against
static discharges.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves.
Lab coat.
Vapor respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Splash goggles.

Section 16: Other Information
References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:30 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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DSCL (EEC):
R11- Highly flammable.
R20- Harmful by inhalation.
S16- Keep away from sources of ignition - No
smoking.
S25- Avoid contact with eyes.
S29- Do not empty into drains.
S33- Take precautionary measures against
static discharges.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves.
Lab coat.
Vapor respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Splash goggles.

Section 16: Other Information
References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:30 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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Uncommon Scents Episode One: Word Splits
Your goal is to form 20 words of two fragments. Draw lines between the fragments to combine them and write down 
the words into the right column.

SYMP

VA

PROD 

STAN

GOG

N-  

LIQ

SAFE

SEI

IN

CLEAN

AL

WORK

OUT

DIS

BLIND

BEN

SOL

HAZ

EX

PLACE

TOM

TY 

HALE

ZURE

POSE

SOLVE

GLES

POR

DARD

NESS

ZENE

UCT

ER

UID

PHA

ARD

COME

VENT

CHEM


