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LABORATORY SAFETY EQUIPMENT
Final Grade:

/45

CH.lbSg - Identify, locate, and know how to use laboratory safety equipment including laboratory aprons, lab
safety goggles, lab gloves, fire extinguishers, fire blanket, safety shower, eye wash, broken glass container, and fume
hood.

Part I: Directions: Complete the table below
Information: 10 points
Presentation: 15 points
Name of

Equipment

Location in
Classroom
(Be Specific)

1. Fume Hood

2. Laboratory
Apron
3. Laboratory
Safety Goggles
4. Fire
Extinguishers
5. Safety Shower

6. Broken Glass
Container
7. Fire Blanket

8. Laboratory
Safety Gloves
9. Eye Wash
Station

When/what is it use(s)

How to use

Name

Date

Block

Classroom Laboratory Safety Equipment Map
Map Diagram: 20 points
Directions:
1. Draw a map of this classroom (desk, lab stations, classroom board, teacher desk, etc) and provide the location of the
following laboratory safety equipment information: Entrance/Exit into classroom, first aid kit, entrance to chemical prep
room, laboratory aprons, lab safety goggles, lab gloves, fire extinguishers, fire blanket, safety shower, eye wash, broken glass
container, and fume hood. (Helpful hint: ifyour map is given to a first time visitor would they be able to locate all of the

safety equipment in two minutes or less).

)

Name

Date

Block

Teacher's Notes
1. Students will work in groups of two or three (no more than 9 groups) and find the
information for one of the nine lab safety equipment — 10 minutes
a. Students can use iPad to research info.
b. If students finish getting information early they will work on part II of this
assignment until teacher calls time.
2. As each group present their information to class, classmates will fill in their chart
for that piece of equipment. —3-4 min/group.
a. Students need to act like "Vanna White" and go and point out the exact
location of lab safety equipment.
b. Students must speak clearly and all members must participate in
participation in order for group to get full credit.
c. Once all groups have presented the entire chart should be filled for all students.
3. The assignment is due at the end of the block.

Name
Partner(s)

Date

Block

Lab Techniques
CH.lbSb - Demonstrate safe laboratory practices, procedures and techniques.
CH.laSc - Demonstrate the following basic lab techniques: filtering, using chromatography, and lighting a gas burner.
CH.lbSb - Demonstrate safe laboratory practices, procedures and techniques.
CH.lbSe - Identify the following basic laboratory equipment: beaker, Erlenmeyer flask, graduated cylinder, test tube,
test tube rack, test tube holder, ring stand, wire gauze, clay triangle, crucible with lid, evaporation dish, watch glass,
wash bottle, and dropping pipette.
CH.laSf - Make the following measurements using the specified equipment:
•
Volume: graduated cylinder, volumetric flask, buret
Mass: triple beam and electronic balances
Temperature: thermometer and/or temperature probe
Pressure: barometer and/or pressure probe.

In this introductory lab, you should become familiar with the equipment and some procedures used in a
standard chemistry laboratory. The various types of chemical glassware, which you will be using will
undoubtedly be unfamiliar to you, therefore, refer to the next two pages to identify the glassware and
become familiar with their names.
1) MEASURING HQ Ulaslip]Without a doubt, we will use the graduated cylinder most often for accurately measuring the
volume of a liquid. After bringing the cylinder to eye level, the bottom edge of the liquid meniscus is used to correctly read
the fluid level in the cylinder.
Beakers and flasks are much less accurate, and therefore not routinely used for liquid measurement. Beakers and flasks are
more appropriate vessels for storing and mixing liquids. The volume markings on them are there only to allow convenient
estimates. A watch glass can serve as a cover for a beaker. A cork or rubber stopper will cap a flask nicely.

2) MEASURING MASSiipiW e usually use the digital electronic balance to find the mass, in grams, of a solid. If a solid
chemical is not in a container, we always place a piece of weighing paper on the pan first to avoid contamination. Only
samples that are at room temperature can be weighted accurately. The balance should be cleaned following each
measurement, with no spilled chemicals remaining in the chamber or on the lab bench.
The solid will be more easily transferred if the paper is creased before placing it on the balance. By pressing the "on" button
on the balance, the mass of the paper is automatically subtracted. When recording the weight of a chemical, write down
all of the digits shown in the reading. They are all considered significant figures and should not be rounded when
taking initial measurements.
In this experiment, you will obtain the masses of five pennies — first by weighing each penny individually, and then by
weighing all five pennies at once, removing one penny at a time, and obtaining the individual masses of the pennies by
difference. The pair of masses determined for a particular penny should wee to within a few tenths of a milligram. From the
data, you will determine the average value in the masses of the pennies.

3) HEATINIGWCHEMICAL Some reactions require heat in order to proceed. An electric hotplate is used for highly
flammable samples. The heat source used most often in our lab is the Bunsen burner. Strikers or piezoelectric igniters are
used to ignite the gas. Note that on the bottom of the burner is a pinwheel that controls the amount of gas that goes into the
burner. At the base of the shaft is another control that regulates the amount of air that goes into the burner. This controls the
temperature of the flame, which can be visually seen by a color change from yellow (cool) to blue (hotter). When ideally
adjusted, the tip of the inner blue cone will be the hottest part of the flame.

Name
Partner(s)

Date

Setup to heat a solution

Beaker

Figure 1

Who gauze
Ring

Block

When heating beakers or flasks, use the burner in conjunction with the
stand, the iron ring, and the wire gauze. The beaker will sit on the gauze
and be supported so that the burner can heat it from underneath. Beaker
tongs can be used to handle a beaker full of hot liquid (Figure 1).
We can also use test tubes to heat liquids. When they are used, we hold
them in a test tube holder. We tilt the tube slightly, heat very gently,
and keep moving the test tube in the flame to avoid causing the contents
to suddenly boil and shoot out of the test tube. Make certain that the test
tube is not pointed at anyone whole it is being heated (Figure 2).

Bunsen burner
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Types of Laboratory Gas Burners

Types of Bunsen burner flames
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Test tube
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holder
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of flame
Inner cone

(Figure 2)

Non-luminous flame
(light blue)

4) MEASURING TEMPERATURaplAn alcohol (red interior) thermometer is used to measure temperature. Only Kelvin
and Celsius scales are use in the lab, never Fahrenheit. A thermometer should not be placed into a container and left sticking
out, since it can easily be bumped. Place the thermometer into the material being measured, swirl gently for a few seconds
and take a reading. A thermometer resting on the bottom of a container while it is being heated may give incorrect readings.
5) FILTRATIOINfslip1When separating solids from liquids use a filter funnel. Place a piece of folded filter paper in the funnel
and pour the mixture through. The paper catches the solid, while the liquid passes through into the supporting flask due to
gravity.

6) PAPER CHROMATOGRAPHY]] -a method chemists use to separate one chemical from another using their
differences in physical properties.

Name
Partner(s)

Date

Block

Procedures:
Part 1: Measurement of Liquid Procedures —
a. Fill a 250 mL beaker with water to the 100 mL line (measured volume). To measure this liquid more
accurately, pour the water into the graduated cylinder and measure its exact volume (actual volume).
This may require filling the cylinder, emptying it, and filling it a second or third time. Remember that a
liquid is measured from the bottom of its meniscus from eye level. Record the true volume. Record
the information on lab report form.

b. Repeat part a using a 125 mL Erlenmeyer flask instead of a beaker for your initial water measurement.
Record the information on lab report form.
Part 2: Measurement of Mass Procedures —
1. Obtain a set of pennies, from the instructor. Never handle the pennies with your fingers, always use the
forceps.
2. Go to your assigned lab balance and push "on" button to make sure the lab balance is zeroed.
3. Randomly select five pennies, from the container.
4. Keeping track of which penny is which, weigh each penny, # 1-5, one at a time on your balance. Enter the
masses on the data sheet provided.
5. Re-zero the balance. Place all five of the same five pennies on the balance pan, obtain the total mass and
enter it on the same data sheet.
6. Remove penny #1 from the balance, obtain the mass of the remaining four and record the mass.
7. Repeat this process, removing one penny at a time until only one penny is on the balance (Penny #5)
8. Obtain the individual weights by subtraction. This process is known as weighing by difference.
Individual Weight = total mass — individual mass
9. Perform the calculations requested and have the TA check your results.
10. Return all the pennies to the container. Turn off lab balance.
Part 3: Heating of Liquids Procedures (Test tubes only) —
1. Adjust your gas burner to give a gentle blue flame.
2. Fill a test tube one-third with the saturated sodium chloride solution (NaCl).
3. Heat it with a burner using proper technique until the water evaporates and until you can see the salt
crystals.
4. Describe the crystals.
Part 4: Measuring Temperature Procedures —
a. Obtain about 100 mL of hot water from teacher. Use a thermometer to find its temperature.

b. Obtain about 100 mL of ice and add 25 mL of tap water. Use a thermometer to find its temperature.
Continue the experiment by checking the temperature every five minutes for 10 - 15 minutes.
Part 5: Filtering a Mixture Procedures — Do each part of the experiment as directed, recording the information
requested on the data sheet at the end of the experiment. All water used in the experiment should be deionized
(DI) water.
1. Fold a filter paper circle in halCsEpand then quarters. Open the folded paper to form a cone with one
thickness of paper on one side and three thicknesses on the other (Figure 5).
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Partner(s)

Figure 5

Date

Mixture of
solid and
liquid

Block

— Stirring
rod

Figure 6

Filter paper
traps solid

Filtrate (liquid
component
of the mixture)
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Zumdahl, Zumdahl, DeCaste, World of Chemistry, 2002, page 40

2. Put the paper cone in a filter funnel. Place the funnel in an iron ring clamped to a ring stand. Moisten the
filter paper with a small volume of distilled water, and gently press the paper against the sides of the
funnel to give a good fit. (If the correct size of filter paper has been used, the top edge of the cone will be
just below the rim of the filter funnel.
3. Place a beaker beneath the funnel to collect the filtrate. The tip of the funnel should touch the inside
surface of the beaker and extend about one inch below the rim (Figure 6).
4. Decant the liquid from the solid (precipitate) by pouring it down a glass- stirring rod in the funnel. Be
careful to keep the liquid below the top edge of the cone of filter paper at all times; the liquid must not
overflow. Finally, use a jet of distilled water from a wash bottle to wash the solid precipitate into the
filter. (Figure 7)
5. When the filtration is complete, wash the solid residue on the filter paper with distilled water to remove
traces of solvent. Dry the solid.
(Figure 7)
6. If the filtrate contains a dissolved salt it me be recovered by evaporation if desired
by teacher. (Check with teacher on this matter)
7. Obtain a 50 mL sample of water mixture. Mix the stock solution vigorously to
ensure that your 50 ml is representative of the entire solution.
8. Let your teacher inspect and initial filtration setup before you proceed.
Science.taskermilward.org.uk

9. Filter the mixture you will have to continuously swirl the mixtures as you pour it into the filter to transfer
all of it into the funnel. Have your teacher inspect your filtration products and initial your lab sheet.

Part 6: Chromatography Procedures
1. Use the marking pen to draw a line across a strip of filter paper as shown in the drawing. The line
should be 2 cm from one end of the strip.

Date
Block
Name
Partner(s)
2. Tape the unmarked end of the filter paper to the center of a
pencil so that the strip hangs down when the pencil is held
horizontally.

Simple chromatography

3. Working in a well-ventilated room, pour rubbing alcohol into a
plastic cup to a depth of 1 cm.
4. Rest the pencil on the rim of the cup so that the ink end of the
strip touches the alcohol, but does not extend below its surface.
Use plastic wrap to cover the top of the cup.

•
1k
Mort

k.nd

Meritnation.com

5. Observe the setup for 15 minutes.
6. Describe the appearance of the filter paper after 15 minutes.

Laboratory Report Form
Part 1: Measurement of Liquid Data —

Equipment

Measured Volume

Actual Volume

250 mL beaker
125 mL Erlenmeyer Flask

a. Use the following equation and calculate the percent error (% enor) in volume measurement of
the beaker. Show work in space provided.
% Error = 100 x (Measured Value —Actual Value) / Actual Value

b. Use the following equation and calculate the percent error (% error) in volume measurement of
the Erlenmeyer flask. Show work in space provided.
% Error = 100 x (Measured Value —Actual Value) / Actual Value

Part 2: Measurement of Mass Data —
Penny — Identifying
Factor
#1
#2
#3

Individual Mass (g)

Total Mass of Pennies (g)
All 5 pennies =
4 pennies =
3 pennies =

Individual Weight by
Subtraction (g)

Name
Partner(s)

Date

#4
#5

Block

2 pennies =
1 penny —
Avg. mass =

Avg. mass =

g

Calculations:

Part 3: Heating of Liquids Data (Test tubes only) —
Describe the crystals formed in the test tube:

Part 4: Measuring Temperature Data —
a. Temperature of hot water
b.
Elapsed Time
5 minutes
10 minutes
15 minutes
20 minutes
25 minutes

Part 5: Filtering Mixture Data —
8. Teacher's Initials

9. Teacher's Initials

Part 6: Chromatography Data
Description:

°C
Temperature of Ice Mixture (°C)

g

Name:
Date:
Lab Safety Scenarios
For each dangerous scenario listed below, describe:
• How each scenario could have been prevented
• How we should respond to minimize the harm
Scenario Description
1. A student is working hard on a chemistry lab
experiment that uses a strong acid. Halfway
through the lab, the student gets hungry and
starts eating a bag of chips. When the student
licks their fingers, they start to have a severe
reaction.
2. During a chemistry experiment, a student
carefully pours and unknown solution from a test
tube into a beaker. Another student sneaks up
behind them and surprises their friend. The
student accidentally drops the beaker on the
floor, and pieces of glass land on their sandaled
feet.
3. A student with long hair (or loose clothing) is
heating a solution over a Bunsen burner. As the
student leans over the burner to reach for
something, their hair (or clothing) catches fire.
4. A student is excitedly telling their friend their
plans for the weekend, and is not listening to the
teacher's lab instructions. During the lab, the
student mixes two of the wrong chemicals
together and an uncontrolled chemical reaction
occurs.

Precautions

Response

5. A student is in the middle of a science
experiment where they have to boil a solution
for a long time. When the student gets bored
and wanders over to talk with their friends, a
sweatshirt they left on the desk near the hot
plate catches fire.
6. A student is working on a lab where they are
trying to identify an unknown substance. The
student decides to smell the solution by taking a
big breath over the test tube. They immediately
start to cough and their lungs are burning.
7. A student is rushing to finish their chemistry
lab. They accidentally spill some acid on the
desk, and decide to clean it up with a paper towel
before leaving. In the next class. A student sits
down at the desk and starts to have a reaction
to the acid.
8. A student is adding small drops of acid to a
solution. They are leaning in closely to count how
many drops of acid they are adding. The acid
splashes and gets in their eyes.
9. A student is dissecting an earthworm. During
the dissection, the sharp scalpel slips and
seriously cuts the student's finger.
10. A student is heating a test tube that isn't made
of pyrex over a Bunsen burner. The test tube
explodes, sending shards of glass and chemicals
towards a nearby student, who is finished their
lab and is not wearing their safety goggles.

