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Definition of a Mixture

· Properties of a Mixture

· Identify Familiar Substances as Elements, Compounds, or Mixtures

Context (how it is taught):

· Classifying Matter Demonstration using “Nuts and Bolts” – Help students visualize abstract concepts related to the classification of matter into elements, compounds, and mixtures
· Students will review vocabulary using a Venn diagram 
· Electrolysis of Water Lab – Students will discover they can separate water into the elements Hydrogen and Oxygen if they make an ion water mixture first

Activity Description:

In this lesson, students will investigate properties of mixtures and classify common substances as an element, compound, or mixture.  Teacher uses “Nuts and Bolts” demonstration as an introductory activity to help students visualize abstract concepts related to identifying mixtures and classifying matter.   Students review vocabulary using a Venn diagram.  Students experiment with separating water using electrolysis and discover that this can be done with an ion water mixture.  Students investigate different forms of water, including mineral water, tap water, and water for injection (WFI) and discuss the quality of water used in business/industry with a focus on the pharmaceutical industry and BD Medical systems.    

Standards: 

Math: MB1, MC4



Science: SA1, SA2, SB1, SF1, SF5, SG1
Technology: TB2, TB4, TE2, TF4

Engineering: EA1, EC4, EE2, EE5
Materials List: 
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Asking Questions: (The Pure Water Mix-Up)

Summary: Students investigate mixtures and classify matter according to its properties.  
Outline:

· Students prepare a data sheet to use in classifying objects observed in demonstration

· Students are asked to imagine that each object represents either an atom or a molecule

· Students identify whether each collection of objects presented represents an element, compound, or mixture and record their answer on their data sheet

· After all of the objects have been shown, discuss findings with the class

Teacher Preparation:

Label a set of Petri dishes A-I and place the following objects in each:



A. six bolts



B. six nuts



C. six washers



D. three bolts and three nuts (not assembled)




E. two bolts, two nuts, and two washers (not assembled)



F. three “nut and bolt” assemblies



G. two “nut-bolt-washer” assemblies




H. two “nut and bolt” assemblies and two extra bolts or nuts



I. two “nut and bolt” assemblies and two “nut-bolt-washer” assemblies

Activity: Students prepare a data sheet and label it “Element, Compound, or Mixture” at the top and A-I down the side.  Teacher selects one of the Petri dishes at random and places it on an overhead projector or under a document camera.  Ask the students to imagine that each object in the dish represents either an atom or a molecule, then ask them to identify on their data sheet whether the collection of objects in the Petri dish represents an element, a compound, or a mixture.  Repeat these steps with each of the “Nuts and Bolts” Petri dishes.  After all of the Petri dishes have been shown, discuss the findings with the class.

As students become interested throughout the demonstration ask these questions:

	Questions
	Answers

	How are the nuts and bolts like elements and compounds?  
	Each one is like an element because it is one thing.  When the nuts and bolts are assembled they are like compounds bonded together.  

	Which Petri dishes contain mixtures and what makes them a mixture?
	When there are both nuts and bolts in a dish together but not assembled they are mixtures.  When there are two things in a dish, such as nut and bolt assemblies and extra bolts.

	Name a real example corresponding to the type of substance in each Petri dish.
	Answers will vary.  For A, B, and C students could name any element from the periodic table.  For F and G students could name compounds such as H2O or CO2.  For   

D, E, H, and I students could name mixtures such as salt water, air, soft drinks, brass, or steel.


Exploring Concepts: (The Pure Water Mix-Up)

Summary:  Students investigate mixtures and classify matter according to its properties.  
Outline:

· Students will read an excerpt about mixtures (see resources)

· Students will do a fill in the blank vocabulary review and practice identifying common substances that are mixtures
· Students will compare and contrast elements, compounds, and mixtures using a Venn diagram
· Teacher will demonstrate separating a mixture of salt and water by boiling away the water
Activity: In this lesson, students will read about mixtures.  This can either be from their science textbook or from an online source (see resources).  Students will do a fill in the blank vocabulary review and practice identifying common substances that are mixtures.  Students will compare and contrast elements, compounds, and mixtures using a Venn diagram.  Teacher will demonstrate separating a mixture of salt and water by boiling away the water.  Discuss as a class the properties of mixtures.  

To provide formative assessment of the exploration, ask your students these questions:

· Can you identify a mixture just by looking at it?

· How do you identify a mixture?  What do you need to know?

· Describe three properties of mixtures.

· Why do substances in a mixture keep their identities?
Resource:

http://www.chem4kids.com/files/matter_mixture.html
Attachment:  

Classifying Matter/Mixtures Worksheet: S116_SHINE_Pure_Water_Mixup_E_Worksheet.doc
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Instructing Concepts: (The Pure Water Mix-Up)

Mixtures

Definition: Mixtures are the combination of two or more substances each retaining their own separate identity.  So, each substance maintains its own physical and chemical properties, but their combination may result in varied physical properties of the mixture (ie melting point, viscosity, density etc.). 

Distinguishing a Mixture from a Chemical Reaction: A mixture can involve two elements like zinc (Zn) and copper (Cu) in a penny or two compounds like table salt (NaCl) and water (H2O).  However once a chemical reaction or chemical bond occurs the substance is not a mixture!  An example would be placing sodium (Na) in water (H2O).  Sodium creates a new chemical bond producing a new substance with new physical and chemical properties known as sodium hydroxide (NaOH). So, if a new chemical formula must be written after two or more substances combine it is not a mixture.
Separating Mixtures: Mixtures can always be separated by physical means as each component in the mixture retained its physical properties. Common methods: filtration (particle size), distillation (boiling points), chromatography (rates of migration in a mobile stage), solubility (ability to dissolve in a solvent), or magnetism.
General Types of Mixtures: Mixtures can be most broadly classified as homogenous or heterogeneous.  In a homogeneous mixture, the components are evenly distributed or appear uniform even under a microscope, while in a heterogeneous mixture the components are irregularly distributed and appear varied.  
Identifying the Type of Mixture: 

1. Heterogeneous Mixtures are typically easier to identify than homogenous mixtures as the combination of substances does not appear uniform. There are two kinds of heterogeneous mixtures suspensions and colloids. 

A. Suspensions often involve particles large enough to settle out of the liquid or gas with which they are intermixed. So, these mixtures can be identified by their ability to settle into layers or filter apart.  They often need to be shaken or stirred to remain mixed. Examples of suspensions are a snow globe, some salad dressings, and most paint.

B. Colloids have intermediately sized particles that do not settle a part. These are identified by their size, varied distribution of substances, and the Tyndall effect. To test the Tyndall effect a focused beam of light is directed onto the substance, if the light becomes scattered or appears cloudy while attempting to pass through the substance it is likely a colloid (if the particles are intermediately sized). Examples of colloids are milk, deodorant, and fog.  

2. Homogenous Mixtures are typically called solutions and often are mistaken for pure substances. They can be distinguished from heterogeneous mixtures in that they do no separate into distinct layers over time, do not filter apart, and will let light pass through them (Tyndall effect). Examples of solutions are salt water, carbonated beverages, and vinegar.

Organizing Learning: (The Pure Water Mix-Up)

Summary:  Students investigate mixtures and classify matter according to its properties.  

Outline:

· Electrolysis of Water Lab – Students will discover they can separate water into the elements Hydrogen and Oxygen if they make an ion water mixture first
· Water Investigation – Students investigate different forms of water, including mineral water, tap water, and water for injection (WFI) and discuss the quality of water used in business/industry with a focus on the pharmaceutical industry and BD Medical systems
Activity:  In this lesson, students will discover they can separate water into the elements Hydrogen and Oxygen if they make an ion water mixture first.  Students follow the procedure steps to set up lab apparatus (see attachment).  Students record observations in science notebook.  Students should note any visual signs they see of changes taking place in their beaker.  

Teacher leads post lab discussion as an introduction to a web investigation of water.  Discuss the role of the baking soda in the electrolysis of water lab.  Discuss what students know about different forms of water.  Discuss what students think of as “pure” water.  This discussion could be facilitated with a KWL chart (see attachment).  Students use on-line resources to investigate different forms of water, including mineral water, tap water, and water for injection (WFI) and discuss quality of water used in business/industry with a focus on the pharmaceutical industry and BD Medical systems (see resources).  

Resources:

· http://www.qwiki.com/q/#!/Water
· http://ga.water.usgs.gov/edu/waterproperties.html
· http://www.lenntech.com/pure-water.htm
· http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500003394.pdf
· http://www.basel-geneva-zurich.org/_downloads/4b-d_Novartis_en.pdf
Attachments:  

· Electrolysis of Water Lab Procedures:  S116_SHINE_Pure_Water_Mixup_O_Lab.doc
· KWL Chart Template: S116_SHINE_Pure_Water_Mixup_O_KWL_Chart.doc



Understanding Learning: (The Pure Water Mix-Up)

Summary:  Student will have the chance to complete a lab exercise about the chemical makeup of different types of water (mineral water, drinking water, tap water, water for injection (WFI)) and how that relates to mixtures.

Outline: 

· Formative Assessment of Mixtures
· Summative Assessment of Mixtures
Activity: Students will complete written, lab and project oriented assessments related to mixtures.

Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Can students state what a mixture is?

2) Do students understand what makes something a pure substance?  

3) Do students understand how to identify a pure substance?  A mixture?

4) Can students explain the properties of a mixture?

Summative Assessment: Students can answer the following writing prompts:
1) When you add sugar to coffee, tea, iced tea, or lemonade, the sugar disappears.  What do you think happens to the sugar?  
2) Is mineral water pure water?  How can you tell?  How can you find out?  
3) Does this make mineral water a compound or a mixture?  Why?

Students can complete the following lab activity:

Students use on-line resources to investigate different forms of water, including mineral water, tap water, and water for injection (WFI) and discuss quality of water used in business/industry with a focus on the pharmaceutical industry and BD Medical systems.  To conclude the following questions related to the lab will be completed.

1) Water has been broken down into its constituent atoms, hydrogen and oxygen.  Do the atoms have the same properties as the water molecule had?

2) Did the baking soda and water solution you created have the ability to conduct electricity?  Explain.  What if you had not added the baking soda?

Students can complete the following project based assessment:
Students can create a brochure relating the content of mineral water.  The project called “Pure Water Mix-up” will detail what is really in the mineral water they drink (not pure H2O).
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“Nuts and Bolts” Demonstration


Bolts or machine screws


Hex nuts and washers to fit


Overhead projector or document camera


9 plastic Petri dishes








“Electrolysis of Water” Lab (per group)


400 ml beaker (glass)


Tap Water


Distilled Water


Scissors


Two 9-inch pieces of copper wire


Baking Soda


9-Volt Battery


Electrical Tape
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