	[image: image22.jpg]J

PSET




	CHAPTER 5

Developing Ideas

ACTIVITY 6 HW: Using Physical Properties and Changes 


Chapter 5

Activity 6 Homework


Name: ________________________________   Date: _______________ Group: ______

	[image: image1.wmf]
	How can we use physical properties and changes for practical applications? 


Mixtures and solutions are abundant in our everyday lives. Mixtures consist of two or more materials that do not dissolve in each other. Often, the components in a mixture are distinguishable from one another through careful observation.  Solutions, like mixtures, also consist of two or more materials; however, one of the materials dissolves in the other. Often, the components in a solution are not distinguishable from one another. In fact, unless you could perform further tests on a solution, you may just think it was “pure” material. 

Many of us save our spare change in a jar or coffee can for a “rainy day”. Today, machines at markets and banks can quickly separate and count the coins in your jar according to certain physical characteristics of the coins, such as diameter and mass. In the same way, physical properties and physical changes are used to separate mixtures and solutions. 

In addition, characteristic physical properties are also important for identifying the materials, including the components of mixtures and solutions, once they have been separated from one another.

In this homework you will investigate (by watching movies) several methods for separating the components of mixtures and solutions. The movies are located on your Student Resources DVD.

Exploration #1: Separations using Solubility and Density

Watch the movie Shaking_Up_Italian_Dressing. 

In the movie, Italian salad dressing, consisting of equal volumes of water and oil), are mixed together. The mixture was allowed to sit undisturbed for awhile.  
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What happens to the mixture after sitting undisturbed for awhile?
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Which material sinks to the bottom and which floats to the top?

.
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 According your observations, which has greater density—oil or water? Give your reasoning.  

Exploration #2: Separations using Particle Size

Filtration is a simple method for separating mixtures into component materials according to their size (either mass or dimensions). In filtration by dimensions, materials that are smaller in diameter than the “pores” of the filter will pass through.  The material that passes through the filter is called the filtrate.  Materials that are larger than the “pores” will not pass through and will collect on the filter.  


Watch the movie Conductivity_of_Pure_Water.

Electrical conductivity (a measure of how well a material can conduct electrical current) is a characteristic property of materials. A conductivity sensor can be used to determine the conductivity of a liquid or solution in units of micro-siemens per centimeter (µS/cm).
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What is the conductivity measurement for water?

In the movie, one teaspoon of salt was added to 100 mL of water and stirred well.
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What happens to the salt when it is added to the water?
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What is the conductivity measurement of the salt water solution?

In the movie, one teaspoon of sand was added to the salt water solution and stirred well. 
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What happens to the sand when it is added to the water?
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What is the conductivity measurement of the sand/salt water solution?

In the movie, a coffee filter is used to filter the sand/salt water solution. The filtrate is collected for further testing.
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What, if anything, collected on the top surface of the filter?
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 Was the sand successfully separated from the water? How do you know?
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What does this evidence suggest about the size of the sand grains with respect to the size of the filter’s pores? 
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What is the conductivity measurement of the filtrate?
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  Was the salt successfully separated from the water? How do you know?
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What does your evidence suggest about the sizes of the water and salt particles with respect to the size of the filter’s pores? 

Ground water contains solid matter (sand, dirt etc.) and pathogens (protozoa, bacteria, viruses, etc.). Separation based on size (filtration) is often used to remove these impurities from water so that it is safer for consumption. Water filters can remove particulate matter, protozoa, and bacteria that are larger than 0.2 micrometers (that’s 0.000 000 2 of a meter) in diameter.  Water purifiers are special filters that can also remove viruses, which are as small as 0.004 micrometers (that’s 0.000 000 004 of a meter) in diameter.  Alternatively, iodine can be added to water to kill harmful viruses when purifiers are not available.

Exploration #3: Separations using Boiling Point

Even the best water filter/purifier does not allow for the separation of salt from water.  However, by using other physical properties, they can be separated from one another. 

Watch the movie Heating_Filtrate_Over_Candle.

In the movie, some of the filtrate from the previous experiment is heated in a spoon over a candle flame for a minute or two until all of the water has boiled away. 
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After the water has boiled away, what do you observe on the spoon? 
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  Was the salt successfully separated from the water? What is your evidence?  
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  What does this experiment suggest about the boiling temperature of salt compared to the boiling temperature of water? Explain your reasoning.

Ground water also contains minerals, trace amounts of metals, sodium chloride, organic chemicals and nitrates.  Separation based on boiling point (distillation) is often used as a method for removing these impurities so that it is safer for consumption and better tasting.  With distillation, as the water boils, the gas is collected and condensed into liquid water in a separate reservoir. This water is called “distilled” water. 

Identification of Unknowns by Characteristic Physical Properties

Look at the Table of Characteristic Physical Properties Data in the Appendix.  Notice that there are four (and in a few cases, three) characteristic properties listed for each material. No two materials have the same set of characteristic properties; each set of characteristic properties is unique to each material.  If you have a sample of material, you can perform experiments with it to measure some of these characteristic properties, and then use that data to identify the material from the Table.  In some cases, measuring just one characteristic property may not be sufficient to make a unique identification. 

For example, suppose you measure the density of a material and find it to be 3.1 g/cm3 with an uncertainty of 0.1 g/cm3.  (The uncertainty may arise from an uncertainty built into the scale.)  
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 From this measurement, what can you claim about the identify of the material?

You then measure the solubility of the material and determine it to be 126 g solute/100 g water, with an uncertainty of 3 g solute/100 g water.
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 From this additional measurement, what can you claim about the identify of the material?

[image: image21.jpg]
























© 2008 PSET
5-113
5-118
5-117

[image: image22.jpg]