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Instructional Component Used: Chemical and Physical Properties

Grade Level: 10-12 Chemistry/Physical Science

Content (what is taught): 

· Observation and discrimination of chemical and physical properties

· Understanding why (spray) coatings are used in industry to protect materials exposed to weather

Context (how it is taught):

· Students will observe some different types of metals that have and have not been exposed to weather
· Students will observe and test metals to determine their properties and how a spray coat changes the metals properties.
· Students create their own procedure to examine properties of non-metals or compounds

Activity Description:

Students will brainstorm and observe different properties of metals, and categorize them as chemical or physical properties.  Students will compare the properties of metals before and after a spray protectant is added to the metals.  The students will simulate what is done in manufacturing of vehicles and machines to protect and change the properties of some metals.  The students will also apply what they’ve learned to determine and categorize properties of non-metals as well.

Standards:

Math: ME1





Science: SA1, SA2, SB1
Technology: TD3




Engineering: EB2
Materials List: 

· Different metals some with protective coating (nails, screws, rubberized handles, etc.)

· Some metals without protective coatings

Asking Questions: (Protecting Our Metals)

Summary: Students will observe several pieces of metal (tools or structures that have been exposed to weather) and determine the need for protecting metals.
Outline: 

· Show students some iron nails, staples from wooden fences, or any rusted structure

· Ask questions that would lead the students to understand the importance of protecting metals exposed to weather

Activity: The teacher will show students different pieces of metals that would be structural components for tools or automobiles and then have a class discussion about how the elements affect metal.  The class discussion should address the questions below.

	Questions
	Answers

	1. What are chemical properties of metals?
	1. Some are flammable, acids react with metals

	2. How can we protect our metals?

(Protecting our metals from what?)
	2. We can coat them with plastic, rubber, or other chemicals

	3. What are the structural parts of vehicles made of?  Is it important to protect them?
	3. Structural components are metal, it’s important to keep them protected from corrosion.

	4. Can we protect our vehicles from weather?
	4. Yes, apply a coat bond the metal with something to change the properties

	5. What are some physical properties of metals?
	5. Luster, malleability, conductors of electricity


Resources:  

Show students several pictures or pieces of metal with and without a protectant coating as you ask students the questions from above.
Exploring Concepts: (Protecting Our Metals)
Summary: Students will examine the physical and chemical properties of metals.  In this lesson, students will test metals for conductivity, density, reactivity, melting point and rate of corrosion of different types of metals.
Outline: 

· Students observe properties of two different samples (one coated with a protectant that is used in industry to treat components) of different types of metals and conduct various tests on them to determine physical and chemical properties

· Students will categorize the properties as “physical or chemical”

· Students will observe how a protectant affects properties of metals

Activity:  Students will observe properties of two samples of iron, copper, magnesium, zinc and steel (one of each sample will be coated with a zinc phosphate spray (can be found commercially as a primer or metal protectant).  They will learn to determine physical properties as well as chemical properties of metals.  Next, students will compare the processes required to determine a metals physical and chemical properties.  They must learn that in order to observe the chemical properties flammability and reactivity they must do something that will cause a chemical reaction to take place.  The students will then determine if adding the zinc phosphate spray affected the properties of each metal and if so how.  A class discussion of the results should conclude in the fact that companies use the zinc phosphate spray and other powder coats during the manufacturing process to prolong the life of component parts by creating a corrosion resistant surface.  For a more detailed description of the activity (and student directions with data table) please see the attachment: T147_SHINE_Protect_Our_Metals.doc

Attachment: 
· T147_SHINE_Protect_Our_Metals_E_Activity.doc
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Instructing Concepts: (Protecting Our Metals)

Physical & Chemical Properties/Changes

Properties: Properties are qualities attributed to matter. There are two general kinds of properties: physical and chemical. Physical properties are characteristics that can be observed without changing the identity of the substance. While, chemical properties are characteristics observed when the identity of a substance changes or when chemical bonds between elements are changed.  However, chemical properties are always considered intensive properties, but not always are physical properties. Intensive properties are qualities that will be exhibited no matter the amount of substance present such as boiling point. Conversely, if the property does vary with the amount of substance present it is known as an extensive property such as volume. If there is 5 milliliters of water versus 5 tons of water, the boiling point will always remain the same, but the volume differs. 
Types of Physical Properties: There are several kinds of physical properties ranging from color, shape, size (volume, area, perimeter, etc.), brittle, flexible, malleable, ductile, or magnetic.  Listed below are a few more defined:
1. Density: -the ratio of mass of a substance to the volume of the substance

2. Conductivity: -ability to transfer heat or electricity from one area to another

3. State of Matter: -physical form in which a substance exists (solid, liquid, gas, or plasma)

4. Boiling Point: temperature at which a substance changes state from a liquid to a gas

5. Melting Point: temperature at which a substance changes state from a solid to a liquid

6. Solubility: -ability to dissolve into another substance 
7. Viscosity:-a liquid’s resistance to flow 

Types of Chemical Properties: There are only two kinds of chemical properties as these can be viewed when a substance breaks chemical bonds. 
1) Flammability: -ability to burn 

2) Reactivity: -the capacity of a substance to chemically combine with another substance 
Changes: When a substance is altered a change occurs. There are two general kinds of changes: physical or chemical change (also know as a chemical reaction).  Physical change is when one or more physical properties of a substance are adjusted without creating a new substance or transforming its identity. Cutting a piece of paper in half will change the size of the paper, but it is still paper.  On the other hand if the paper was lit on fire, many changes in physical properties would occur, but also it would cease to be considered paper. This is known as a chemical change when one or more substances are altered entirely into new substances that have different properties due to the breaking or rearranging of chemical bonds between elements.
There are three key factors that help identify if a chemical change or reaction occurred:

   1) Form a new substance (indicated by writing a new chemical formula)

       Ex. H2O goes through electrolysis to produce H2 & O2 
   2) The change cannot be reversed by physical means

       Ex. burnt toast (burnt carbon remains cannot be reversed without more chemical reactions 

       back into the wheat flour) vs. bent penny (can easily be reversed by physical means) 

   3) New physical properties such as: different color, different odor, release of gas (fizzing or 

       foaming), production of sound heat, light, and solid (precipitate).
Organizing Learning: (Protecting Our Metals)

Summary: Students will use a graphic organizer (Venn Diagram) to organize the concepts that they learned during the observing metals lab.  Students will then compare and contrast methods of determining properties.
Outline: 

· Students create a Venn Diagram

· Students compare and contrast the method of determining the chemical vs. physical properties

· Students “retell” some examples of the variations of properties of metals and list the common properties of the metals

· Students plan a procedure for determining properties of other types of substances
Activity: Students create a Venn diagram with the headings “Physical Properties” and “Chemical Properties” and place each of the following properties (color, density, magnetism, flexibility, melting, shape, flammability, reactivity and conductivity) into the proper place of each circle.  Under the diagram, students should write a statement that compares and contrasts the method of determining the physical properties with determining the chemical properties.

Finally, students plan a procedure to determine the properties of some nonmetals and compounds such as some charcoal (carbon), sugar (C6H12O6) or salt (NaCl). 

Understanding Learning: (Protecting Our Metals)

Summary: Students will create and perform a procedure for determining properties of a substance they choose.
Outline: 

· Formative Assessment of Physical and Chemical Properties of Metals
· Summative Assessment of Physical and Chemical Properties of Metals
Activity: Students will complete short answer and performance assessments based on physical and chemical properties.
Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Are students able to determine the difference between chemical and physical properties?

2) Were students able to conduct the experiments correctly?

3) Did students understand the different processes for detecting chemical and physical properties?

Summative Assessment: Students can answer the following short answer questions:

1) What type of property is ductile?

2) What type of property is flammable or non-flammable?

3) What are some types of properties that can be observed with looking only?

4) What are some types of properties that can be observed by causing a more permanent change to the material

5) What type of property would smell and taste be and why?

6) What are some properties that we have not tested for?

7) What property do we look for in deodorant and pool and spas? (PH)

8) How can we change the properties of substances?

Students can complete the following performance assessment:  Student will choose a sample of a household or common material and have them plan a procedure for determining as many of the properties as possible.  They will carry out the tests/observations and create a poster, which gives a description of the properties, how they determined them and whether they are chemical or physical properties.

Material ideas:  Cooking oil, salt, salt water, pool water, carbon pieces, Copper Sulfate, Copper Sulfate solution, plastic, sugar, sugar solution etc.
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