Elements, Compounds, & Mixtures Wet Lab
Note: This lab is advanced and requires extra supplies not included

Standards:

7.PS$1.2 Compare and contrast elemental molecules and compound molecules.
7.PS1.3 Classify matter as pure substances or mixtures based on composition
7.PS1.5 Use the periodic table as a model to analyze and interpret evidence relating
to physical and chemical properties to identify a sample of matter

This lab requires some lab equipment that is not included in the
kit. If there is not access to these supplies, the class cannot do this lab.
This lab assumes 6 groups to a class. There can be more groups if there
are more supplies. This lab is along the lines of a high school chemistry
class procedure. It is not recommended for classes younger than 7t
grade or with poor classroom management.

Supplies Needed but Not Included:
6 electric balances

6 400 ml beakers

6 250 ml beakers

6 funnels

6 hot plates

6 ring stands with rings

6 Stirrers

Weighing Paper

Supplies Needed and Included:

Carboy with DI water

Iron Filings Fe, 5g for each group

Sand Si02, 5g each group

Sodium Chloride NacCl, 5g for each group

Zinc, mossy Zn, 5g each group

1 Box of 100 filter paper squares (for filtering and weighing)
6 Magnetic Wands

15 Screen Pieces

Aluminum Foil Al, 3’ x 3’ piece for each group

Copper(II) Chloride Dehydrate CuCl2 2H20, 3g per group
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Introduction

Engage in two dry-lab, classroom activities to review element names and symbols and to learn to classify matter. Then per-
form two laboratory activities—one involves the separation of a mixture of four substances using physical separation techniques
and the other allows the analysis of a chemical reaction between an element and a compound.

Background

Matter is the material of the universe and can be defined as anything that has mass and takes up space. Most of the matter
around us consists of mixtures of many substances. Soil, air, lemonade, and wood are all mixtures—the main characteristic of a
mixture is that it has a variable composition. For example, soil is a mixture of many substances with varying proportions, depend-
ing on the type of soil and where it is found.

Mixtures can be classified as either heterogeneous or homogeneous. A heterogeneous mixture is a mixture that is not uni-
form in composition. If one portion of the mixture were to be sampled, its composition would be different from the composition
of another portion. Soil, containing bits of decayed material along with sand, silt, and/or clay, is a heterogeneous mixture. Other
examples of heterogeneous mixtures are sand in water and vinegar-and-oil dressing.

Is it heterogencous
(variable composition)?

or

Is it a single
chemical substance?

Single substance

Does it contain more
than onc chemical
clement?

Does it contain one
chemical element?

A homogeneous mixture, also called a solution, is a mixture that has a completely uniform composition. The components of
the mixture are evenly distributed throughout the sample. Air, salt water, and brass are examples of homogeneous mixtures, or
solutions. Air is a gaseous solution consisting of a mixture of gases, salt water is a liquid solution, and brass is a solid solution of
copper and zinc.

Mixtures, both homogeneous and het-

. Flow Chart
erogeneous, can be separated into pure sub- A .
. Use this flow chart to determine if
stances by physical methods. A pure sub- 4 sample of matter is an element, a
stance is one with a uniform and definite compound, a heterogeneous mixture, kel sl
R e or a homogeneous mixture (solution). {uniform composition)?

composition. Pure substances can be divided
into two groups—elements and compounds. G
Elements are the simplest forms of matter Homgsneos Mixture
which cannot be decomposed into simpler : ] Emph_;jmwm
substances by any chemical or physical = fekis b
means. Elements are the building blocks for oo subwancel
all other substances. Some examples of ele- I
ments include hydrogen, oxygen, carbon, e
and sulfur. Elements can combine with one Homegenesos Mixture
another to form compounds. Compounds are Example: Soda water.
substances composed of two or more ele-
ments chemically combined that can be sepa-
rated into simpler substances only by chemi- :
cal means. Water, for example, is a compound T Example: Water.
because pure water is composed of only H,0
molecules. Each molecule of water is a chemical combination of two hydrogen atoms and one oxygen atom. Water can be decom-
posed into its elements only by chemical means. A process called electrolysis, where an electric current is passed through the
water, is used to break it down into its component elements, hydrogen and oxygen.

Characteristics that allow you to distinguish one kind of matter from another are called properties. A physical property is
a quality or condition of a substance that can be observed or measured without changing the identity of the substance. Physical
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properties can help to identify a substance. Some examples of physical properties of matter are color, solubility, mass, odor, mag-
netism, density, melting point, and hardness. A chemical property is the ability of a substance to undergo chemical reactions and

to form new substances. Chemical properties can also help to identify a substance. Some examples of chemical properties of mat-
ter are the ability to rust, corrode, decompose, or react.

Mixtures are simply a heterogeneous or homogeneous physical blend of two or more substances. They can be separated based
solely on physical properties, or by undergoing physical changes. A physical change alters a substance without changing its com-
position. For example, the melting of ice, the freezing of water, the evaporation of water, or the bending of a piece of metal are all
physical changes which do not change the identity of the substance. Physical separation techniques—such as filtration, evapora-
tion, or distillation—are ways to separate a mixture into its component parts. The properties of each component part before mixing
and after separation will not be altered by undergoing the physical separation. For example, imagine making a mixture of sugar
in water. The sugar can be recovered by evaporation of the water; the water can be recovered by condensation. The sugar has the
same properties before mixing and after separation. The same is true of the water.

Compounds, on the other hand, can be made or separated based on chemical properties, or by undergoing chemical changes.
A chemical change, sometimes called a chemical reaction, is one in which a given substance becomes a new substance or sub-
stances with different properties and different composition. For example, the burning of leaves, the baking of bread, and the rust-
ing of iron are all chemical changes in which the original substance has changed to a completely different substance with different
properties and a different chemical composition. The original substance cannot be recovered easily (except perhaps by another
chemical change). For example, imagine burning sugar, which is combining it with oxygen. The resulting product is very different
than the starting material and the original sugar cannot be recovered.

Overview of Activities

* Activity 1: Learning the Elements—Become familiar with common element names and their corresponding symbols with
this introductory activity.

* Aclivity 2: Classifying Matter—Classify various materials as either elements, compounds, heterogeneous or homoge-
neous mixtures following the flow chart provided to you.

¢ Activity 3: Laboratory Activity—Make and then separate a mixture of elements and compounds using physical separation
techniques. Observe and record properties of the materials before mixing and after separation.

* Activity 4: Laboratory Activity—Perform a chemical reaction between an element and a compound. Observe and record
properties of the starting and ending materials.
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Name:

Activity #1. Learning the Elements

Locate each element name or symbol on the periodic table and complete the following table. The first one has been done for you.
Use the periodic table on page 13.

Symbol Element Name Symbol Element Name
1 C Carbon 16. Sulfur
2 P 17. Al
3 Si 18. Ca
4. Nitrogen 19. Uranium
5 Zn 20 I
6. Iron 21. Helium
7. Cu 22. Cobalt
8 0] 23, Ag
9. Hydrogen 24. Be
10. K 25. Magnesium
11. Sodium 26. Mn
12. Chlorine 27. Platinum
13, Ne 28. w
14. Mercury 29. Ti
15. Au 30. Lead
-3 IN7586
B ity . e bt i et e e e e Sk

‘mation storage and retrieval system, without permission in writing from Flinn Scientific, Inc.



Name:

Activity #2. Classifying Matter

Classify each material below as an element, a compound, a heterogeneous mixture, or a homogeneous mixture (solution). Follow
the flow chart provided on page 12 and read the information provided in the background section as a guideline. The first one has
been done for you.

Material Classification

1. Table salt Compound

2. Block of iron

3. Glass of cola

4. Mercury in a thermometer

5. Ice

6. Vinegar and oil

7. Copper wire

8. Earth’s atmosphere, when dusty

9. Earth’s atmosphere, when dust-free

10. Rust

11. Brass

12. Aluminum foil

13. Homogenized milk

14, Sugar

15. Sugar water

16. Sandy water

17. Neon gas in a neon sign

18. Blood
_4- , IN7586
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Activity #3. Lab Activity — Separating a Mixture of Elements and Compounds

Introduction
In this Iab, a mixture of elements and compounds will be separated using physical separation techniques.
Concepts
¢ Elements * Physical properties * Heterogeneous mixtures
* Compounds * Physical separations

Materials (for each student group)

Iron filings, Fe, 5 g Funnel

Sand, 8i0,, 5 g Hot plate

Sodium chloride, NaCl, 5 g Iron ring

Zinc, mossy, Zn, 5 g Magnetic wand or magnet

Water, distilled or dejonized, H,0, 50 mL Ring stand

Balance, 0.1-g sensitivity Screen

Beaker, Pyrex®, 400-mL Sheet of notebook paper

Beaker, Pyrex®, 250-mL Stirring rod

Conductivity apparatus (optional) Weighing paper or squares of paper

Filter paper, 1 piece
Safety Precautions

Handle boiling water and the hot beaker with care. Wear chemical splash goggles, chemical-resistant gloves, and a chemical-

resistant apron.
Procedure

L.

Weigh approximately 5 g of iron filings, 5 g of mossy zinc, 5 g of sand, and 5 g of sodium chiloride. Use a separate piece
of weighing paper or a small square piece of paper for each. Record the exact mass of each material to the nearest tenth of
a gram in Table 1.

. Carefully observe each of the four pure substances. Record observations of physical properties in Table 2. Note: Be very

descriptive!

. Test each substance with a magnet by running a magnet underneath each piece of paper. Record these observations in

Table 2.

. Combine the four substances together in the 400-mL beaker. Record observations of the newly-formed mixture in Table 3

(step 4).

. Pour the prepared mixture onto one half of a sheet of notebook paper. Pass a magnet underneath the paper moving the

magnetic materials to the clean half of the paper. Completely separate the magnetic material, collect it on a piece of weigh-
ing paper, re-mass it on the balance, and identify it. Record the mass in Table 1 and record observations of the separated
material in Table 3 (step 5).

. Place a screen on top of a 400-mL beaker. Pour the remaining mixture (non-magnetic materials) onto the screen, Sift the

mixture over the beaker so that the smaller particles fall through the screen and the larger particles remain on the screen.
Separate and collect the material retained by the screen on a piece of weighing paper. Re-mass it on the balance and iden-
tify the material. Record the mass in Table 1 and record observations of the separated material in Table 3 (step 6).
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7. Add about 50 mL of distilled or deionized water to the beaker ‘

containing the remaining mixture and swirl the beaker gently. i Glass rod
If a conductivity apparatus is available, test the conductivity of
pure distilled water and then test the conductivity of the mixture Beaker
that you prepared. Record observations in Table 3 (step 7).

8. Weigh a piece of filter paper and record this mass in Table 4. Set Mixture
up a filtering apparatus as shown in Figure 1. 01“_' : Filter paper

9. Weigh an empty 250-mL beaker and record the mass in Table 4. B Funnel
Place the empty beaker underneath the funnel. Pour the contents .
of the 400-mL beaker into the funnel. Take care that no material Iron ring
is poured over the edges of the filter paper. Rinse this beaker and
any solid it contains with about 10 mL of distilled or deionized >
water. Pour this rinse into the funnel. L Beaker

10. Observe the contents of the beaker and of the filter paper. Record

observations in Table 3 (step 10). Remove the filter paper from
the funnel, unfold it and allow it to dry overnight or under a heat
lamp. Identify the material. When dry, weigh the separated mate- L_j_ Ring stand
rial (material #3) on the filter paper. Record this mass in Table 4.
Calculate the mass of the dry separated material and transfer this Figure 1. Filtering Apparatus

mass to Table 1.

11. Place the 250-mL beaker on a hot plate set at medium heat. Allow most of the liquid to evaporate. Turn the heat down if
spattering occurs. When only a small bit of liquid remains, turn off the heat and allow the remaining liquid to evaporate.

12. When the beaker is cool and dry, examine the contents, identify the material, and record observations in Table 3 (step 12).
Weigh the beaker plus the separated material (material #4) and record the mass in Table 4. Calculate the mass of the dry
separated material and transfer this mass to Table 1.

13. Answer questions 1-8 in the Questions and Calculations section.
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Name:

Separating a Mixture of Elements and Compounds Data Tables

Data Table 1. Yield

Substance

Initial Mass in Grams
(Before Mixing)

Final Mass in Grams

(After Separating) Percent Yield

Iron

Zinc

Sand

Sodium chloride

Data Table 2. Observations Before Mixing

Substance

Observations of Physical Properties

Iron

Zinc

Sand

Sodium chloride

Data Table 3. Observations After Mixing

Step Number

Observations

Step 4

Step 5

Step 6

Step 7

Step 10

Step 12

© 2012 Flinn Scientific, Inc, All Rights Reserved,
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Name:

Separating a Mixture of Elements and Compounds, continued
Data Table 4. Mass

Material Mass in Grams

Filter paper

Filter paper plus material #3

Material #3

Empty 250-mL beaker

Beaker plus material #4

Material #4

Questions and Calculations

1. Calculate the percent yield for the iron, zinc, sand, and sodium chloride. Show all work in the space provided below. Fill in
your answers in Table 1.

Iron:

Zinc:

Sand:

Sodium chloride:

2. What errors may have occurred that would cause the yield of the materials to be less than 100%?

3. How is it possible that some of the percent yields are actually greater than 100%?
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Name:

Separating a Mixture of Elements and Compounds, continued

4. Using a periodic table, label each of the four starting substances as either an element or as a compound.

Substance Element or Compound?

Iron

Zinc

Sand

Sodium chloride

5. How did you determine which substances were elements and which were compounds?

6. When the four pure starting substances were combined to form a mixture, how did their properties before mixing compare
to after separation?

7. After mixing the four substances together, is it possible to recover the original materials? Why or why not?

8. What properties of the four starting substances did you use to separate out each material?
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Activity #4. Lab Activity — Observing a Chemical Reaction

Introduction

In this lab, an element will be combined with a compound and a single replacement chemical reaction will be observed.

Concepts

* Chemical reactions * Chemical properties

Materials (for each student group)

Aluminum foil, Al, 3" x 3" piece Beaker, Pyrex®, 250-mL
Copper(Il) chloride dihydrate, CuClL,2H,0, 3 g Graduated cylinder, 50-mL or 100-mL
Water, distilled or deionized, H,0, 20 mL Stirring rod

Balance, 0.1-g sensitivity

Safety Precautions

Copper(1i) chloride is highly toxic by ingestion and is a body tissue irritant; avoid contact with body tissues; LD, is 140 mg/
kg. Wear chemical splash goggles, chemical-resistant gloves, and a chemical-resistant apron.

Procedure

1.

Obtain a square of aluminum foil approximately 3" x 3”. Record observations about the aluminum foil in Table 5.

2. Weigh approximately 3 grams of copper(Il) chloride. Record the mass to the nearest tenth of a gram in Table 5.

3. Transfer the copper(Il) chloride to a 250-mL beaker. Record observations about the copper(IT) chloride in Table 5.

4. Use a graduated cylinder to measure approximately 20 mL of distilled or deionized water. Record observations of the water
in Table 5.

5. Add the water to the beaker containing the copper(II) chloride. Stir and record observations in Table 5.

6. Loosely crumple the square of aluminum foil. Add the foil to the beaker containing the copper(II) chloride and water. Take
care not to wad up the foil too tightly or else there will be less exposed surface to react. Observe the reaction and record
immediate observations in Table 5.

7. Stir and continue observing until the reaction is complete. Record observations of the final product(s) in Table 5.

8. Answer questions 1-4 in the Questions/Results section.
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Name:

Observing a Chemical Reaction
Data Table 5. Observations

Observations Element, Compound,
Step Number Material Heterogeneous Mixture,
(Include mass where appropriate) or Solution

Step 1 Aluminum foil
Step2 and 3 Copper(II) chloride
Step 4 Water
Step 5 Copper(I) chloride and water
Step 6 Copper(II) chloride, water, and

aluminum foil (immediately)
Step 7 Copper(II) chloride, water, and

aluminum foil (after reacting)

Questions/Results

1. Write the balanced chemical equation for the reaction between aluminum foil and copper(II) chloride.

2. What evidence do you have that a chemical reaction did indeed occur? Be specific.

3. After mixing, is it possible to recover the original reactants (aluminum foil and copper(Il) chloride) by physical means?
Why or why not?

4. How might it be possible to separate a chemical compound into its component parts? Explain.
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Teacher’s Notes

Elements, Compounds, and Mixtures Kit

Answers for Activity #1. Learning the Elements

Symbol Element Name Symbol Element Name

i € Carbon 16. S Sulfur

% P Phosphorus 17. Al Aluminum
3. Si Silicon 18. Ca Calcium

4. N Nitrogen v. U Uranium

5. Zn Zinc 20. I Iodine

6. Fe Iron 21. He Helium

7. Cu Copper 2. Co Cobalt

g. O Oxygen 23. Ag Silver

9. H Hydrogen 24. Be Beryllium
1. K Potassium 25. Mg Magnesium
11. Na Sodium 26. Mn Manganese
12. Cl Chlorine % Lk Platinum
13. Ne Neon 28. W Tungsten
14. Hg Mercury 29. Ti Titanium
15. Au Gold 30. Pb Lead
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Teacher’s Notes continued

Answers for Activity #2. Classifying Matter

Classify each material below as an element, a compound, a heterogeneous mixture, or a homogeneous mixture (solution). Follow
the flow chart provided and read the information provided in the background section as a guideline.

Material

Classification

1. Table salt

Compound

2. Block of iron

Element

3. Glass of cola

Homogeneous mixture (soluton)

4, Mercury in a thermometer Element

5.1Ice Compound

6. Vinegar and oil Heterogeneous mixture
7. Copper wire Element

8. Earth’s atmosphere, when dusty Heterogeneous mixture

9. Earth’s atmosphere, when dust-free

Homogeneous mixture (soluton)

10. Rust

Compound

11. Brass

Homogeneous mixture (soluton)

12. Aluminum foil

Element

13. Homogenized milk

Homogeneous mixture (soluton)

14. Sugar Compound

15. Sugar water Homogeneous mixture (soluton)
16. Sandy water Heterogeneous mixture

17. Neon gas in a neon sign Element

18. Blood

Homogeneous mixture (soluton)
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Teacher’s Notes continued

Activity #3. Lab Activity — Separating a Mixture of Elements and Compounds

Materials Included in Kit (for 5 classes of 30 students each, working in pairs)

Iron filings, Fe, 500 g Filter paper, 4 boxes of 100
Sand, SiO,, 500 g Magnetic wand
Sodium chloride, NaCl, 500 g Screen squares, 9" x 9", 15

Zinc mossy, Zn, 500 g

Additional Materials Needed (for each group)

Water, distilled or deionized, H,0, 50 mL Hot plate

Balance, 0.1-g sensitivity Iron ring

Beaker, Pyrex®, 400-mL Ring stand

Beaker, Pyrex®, 250-mL Sheet of notebook paper

Conductivity apparatus (optional) Stirring rod

Funnel Weighing paper or squares of paper
Safety Precautions

Handle boiling water and the hot beaker with care. Wear chemical splash goggles, chemical-resistant gloves, and a chemical-
resistant apron. Please review current Material Safety Data Sheets for additional safety, handling, and disposal information.

Tips

L]

Enough materials are provided in this Super Value Kit for 5 classes of 30 students each, working in pairs (75 total student
groups). One 50-minute lab period should be ample time to complete this lab activity.

The “dry-lab” paper and pencil activities are an excellent introduction to elements, compounds, and mixtures. The activi-
ties may be done individually or as group pre-lab activities.

As an introduction to this lab activity, consider showing students samples of elements that you have in your chemical
stockroom or that they may find in the surrounding world. The Flinn Chemical Element Set (Catalog Number AP1128)
contains samples of 25 elements and is a great option for displaying elements.

One magnetic wand is included with the laboratory kit. Students can share or you might consider purchasing additional
magnetic wands or simple bar magnets.

This lab activity has been designed as an introductory activity. This activity can be modified for a higher-level lab experi-
ence. Simply give students the materials to be separated without the step-by-step procedure. Have them design their own
flow chart and from it, a lab procedure in which they isolate each of the four materials.

The equation to calculate percent yield may be provided to the student. See the answer to question 1,
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Teacher’s Notes continued

Sample Data Table 1. Yield

Substance M‘gxfﬁl?ﬁigm m:fgfpﬁu‘:;’s Percent Yield

Iron 50¢g 43¢ 86%

Zinc 5lg 49g 96%

Sand 53g 55g 104%

Sodium chloride 50¢g 45¢ 90%
Sample Data Table 2. Observations Before Mixing

Substance Observations of Physical Properties
Iron Magnetic, shiny, silvery, metallic

Zinc Metallic, grayish, chunks, rough surface

Sand Tan color, crystalline, granular

Sodium chloride White, solid, crystalline, granular

Sample Data Table 3. Observations After Mixing

Step Number Observations
Step 4 No reaction when mixed; each substance still looks the same; physically combined
Step 5 Iron filings—separated with magnet; metallic; shiny
Step 6 Zinc pieces—separated with screen; large metal chunks; gray
Step 7 Pure distilled water—does not conduct electricity. Mixture in water—conducts electricity.
Step 10 Sand—separated by filtration; sand is in filter paper—crystalline, tan.
Clear solution passed through into beaker; Solution conducts electricity
Step 12 Sodium chloride—Ileft in beaker after boiling off water; white, chunky solid—not crystalline.
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Teacher’s Notes continued

Sample Data Table 4. Mass

Material Mass in Grams
Filter paper 12g
Filter paper plus material #3 6.7g
Material #3 55g
Empty 250-mL beaker 1133g
Beaker plus material #4 1178g
Material #4 45g
Questions and Calculations

1. Calculate the percent yield for the iron, zinc, sand, and sodium chloride. Show all work in the space provided below. Fill in
your answers in Table 1.

Percent yield = M x 100% = 438

Initial mass 5.0g x 100% = 86%

Note: The percent yield calculation is shown as a sample calculation. Student answers will vary. Students should show a
calculation for each of the four materials.

2. What errors may have occurred that would cause the yield of the materials to be less than 100%?

Possible errors may include: loss of some material when transferring from one place to another; some iron may have been
left on the magnet; some sand may have been left in the beaker when filtering; some sodium chloride may have spattered
out of the beaker when heating to evaporate the water.

3. How is it possible that some of the percent yields are actually greater than 100%?

If the percent yield of any of the materials is calculated to be greater than 100%, this may indicate an error such as: the
sand or sodium chloride may not be dry—the water would add weight; or the samples may be contaminated either with
impurities or with one of the other substances which would increase the final mass.

4. Using a periodic table, label each of the four starting substances as either an element or as a compound.

Substance Element or Compound?
Iron Element

Zinc Element

Sand Compound
Sodium chloride Compound

5. How did you determine which substances were elements and which were compounds?

Iron (Fe) and zinc (Zn) can be found on the periodic table and are therefore elements. Sand (SiO2) and sodium chloride
(NaCl) contain more than one element chemically combined; thus, they are compounds.

6. When the four pure starting substances were combined to form a mixture, how did their properties before mixing compare
to after separation?

The properties of the four substances before mixing were the same as the properties of those substances after separation.
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Teacher’s Notes continued

7. After mixing the four substances together, is it possible to recover the original materials? Why or why not?

Yes the original materials can be recovered because they were physically combined to make a heterogeneous mixture but

not chemically combined. A mixture can be separated using physical separation techniques such as sifting, filtering, and
evaporation.

8. What properties of the four starting substances did you use to separate out each material?

The iron was separated based on its magnetic properties. The zinc was separated by sifting based on its particle size. The
sand was separated based on its lack of solubility in water and was therefore separated via filtration. The sodium chloride
was separated based on its water solubility and then was recovered by the simple evaporation of water.

Disposal

Please consult your current Flinn Scientific Catalog/Reference Manual for general guidelines and specific procedures, and
review all federal, state and local regulations that may apply, before proceeding. The iron, zinc, sand, and salt may be reused or
disposed of in the solid waste disposal according to Flinn Suggested Disposal Method #26a.

Activity #4. Lab Activity — Observing a Chemical Reaction

Materials Included in Kit (for 5 classes of 30 students each, working in pairs)
Aluminum foil, Al, 18" x 12, 5 sheets Copper(II) chloride dihydrate, CuCL,2H,0, 300 g

Additional Materials Needed (for each group)

Water, distilled or deionized, H,O, 20 mL Graduated cylinder, 50-mL or 100-mL
Balance, 0.1 g sensitivity Stirring rod
Beaker, Pyrex®, 250-mL

Safety Precautions

Copper(Il) chloride is highly toxic by ingestion and is a body tissue irritant; avoid contact with body tissues; LD50 is 140
mg/kg. Wear chemical splash goggles, chemical-resistant gloves, and a chemical-resistant apron. Please review current Material
Safety Data Sheets for additional safety, handling, and disposal information.

Teaching Tip

* Enough materials are provided in this Super Value Kit for 5 classes of 30 students each, working in pairs (75 total student
groups). One 50-minute lab period should be ample time to complete this lab activity.

Sample Data Table 5. Observations

Observations Element, Compound,
Step Number Material . Heterogeneous Mixture,
(Include mass where appropriate) or Solution
Step 1 Aluminum foil Silver, 3" x 3" piece, shiny Element
Step2and 3 Copper(Il) chloride Blue—green crystals, 3.0 g Compound
Step 4 Water Colorless liquid, 20 mL Compound
Step 5 Copper(Il) chloride and water | Blue—green solution Homogeneous mixture
(solution)
Step 6 Copper(Il) chloride, water, and | Sizzles, silvery foil becomes dark, blue Heterogeneous mixture
aluminum foil (immediately) solution turns colorless
Step 7 Copper(I) chloride, water, and | Colorless or gray solution Homogeneous mixture
aluminum foil (after reacting) Copper colored solid formed in solution (solution)
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Teacher’s Notes continued

Answers to Questions

1. Write the balanced chemical equation for the reaction between aluminum foil and copper(II) chloride.
2Al(s) + 3CuCly(ag) — 2AICl(aq) + 3Cu(s)
2. What evidence do you have that a chemical reaction did indeed occur? Be specific.

A chemical reaction was indicated by the following evidence: the solution changed color from blue—green to colorless; a
new material was produced (Cu); the original aluminum and copper(H) chloride are gone and cannot be recovered.

3. After mixing, is it possible to recover the original reactants (aluminum foil and copper(Il) chloride) by physical means?
Why or why not?

No, the original reactants cannot be recovered by simple physical means because they have undergone a chemical change
to new substances. Whenever a chemical reaction occurs, the original substances have reacted. The reaction cannot be
reversed except by, in some cases, chemical means.

4. How might it be possible to separate a chemical compound into its component parts? Explain.

A chemical compound may, in some cases, be separated into its component elements through chemical means such as elec-
trolysis or by chemical reaction. For example, water can be separated into hydrogen and oxygen by electrolysis.

Disposal

Please consult your current Flinn Scientific Catalog/Reference Manual for general guidelines and specific procedures, and
review all federal, state and local regulations that may apply, before proceeding. The final solution may be washed down the drain

with plenty of water according to Flinn Suggested Disposal Method #26b. The copper may be disposed of in the solid waste disposal
according to Flinn Suggested Disposal Method #26a.

Connecting to the National Standards

This laboratory activity relates to the following National Science Education Standards (1996):

Unifying Concepts and Processes: Grades K-12

Systems, order, and organization

Evidence, models, and explanation
Content Standards: Grades 5-8

Content Standard B: Physical Science, properties and changes of properties in matter
Content Standards: Grades 9-12

Content Standard B: Physical Science, structure and properties of matter, chemical reactions

Materials for Elements, Compounds, and Mixtures—Super Value Laboratory Kit are available from
Flinn Scientific, Inc.

Catalog No. Description

AP7586 Elements, Compounds, and Mixtures—
Super Value Laboratory Kit

AP4584 Magnetic Wand

AP1123 Weighing Paper, 500 sheets

AP1128 Element Set

Consult your Flinn Scientific Catalog/Reference Manual for current prices.
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