Labs #3,4,&5  Properties of ice and salt
Name:__________________

Day 1:  Powerpoint on Phoenix data then design an experiment to be set up next week.
Day 2:  Set up experiment and create a data table for collecting data

Day 3:  Collect data then do density problem solving worksheet

Phoenix Rover on Mars

· Landed on Mars May 25th 2008

· Looking for water (essential for life)

· North polar region chosen as landing site

· Based on polygon patterns 

· Same patterns on earth associated with freeze thaw process of water

3 types of ice on Earth

· Massive Ice (buried glacier)

· Ice cemented ground (ice and soil mix)

· Segregated ice (formed by freezing and thawing)

Did Phoenix find “segregated ice?”

Essential Question

· Segregated ice forms by freezing and thawing

· How can this be segregated ice when temperatures are always below freezing on Mars


 (-30 to -80ºC in summer)



(-120ºC in winter)

Background Information

· Why do we add ice to the roads in winter?

· What is the relationship between salt and ice

· As salt concentration increases what happens to the freezing point of water?

Hypothesis

· Salty water (brine) in soil freezes and thaws at colder temperatures than fresh water.  

Procedures:

Using the attached design matrix - design and conduct an experiment to test this hypothesis. 

	Title:



	Hypothesis:



	Independent Variable:  



	Levels of independent variable being tested
	Control


	
	
	

	# repeated trials
	
	
	
	

	Dependent variable:  



	Procedures: 




Results:  Prepare a data table to record your results.  (Independent variable should be in the first column, don’t forget units!!)

Conclusions:  Describe the relationship between salt and ice formation.

Density Problem Solving

1) Grab a superball and determine its volume.  The formula for volume of a sphere = Volume = (( * d3)/6

· Measure the diameter of your superball in cm ____________

· Volume of superball (show all work and don’t forget to include units)

2) Determine the mass of your superball = ______________________g

3) Using the density formula on the back of you reference table, determine the density of your ball (show all work and don’t forget units)

4) If the density of water is 1g/cm3 make a hypothesis about whether or not it will float.  Hypothesis:

5) Test your hypothesis.  Were you right??? _____________

6) Now test your superball in the supersaturated salt solution.

7) Did it sink? __________________

8) Based on what you know about the density of salt water compared to freshwater what is the density of the supersaturated salt solution.

Between _______________________ and _______________________

Summary

The melting point of ice and freezing point of water is 0(C.  At that point molecules of ice are constantly escaping into the water and molecules of water are being captured on the surface of ice.  When the freezing and melting rates are = they exist in a dynamic equilibrium
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http://www.worsleyschool.net/science/files/saltandfreezing/ofwater.html
3 things can disrupt this equilibrium:

1) an increase in temp ( molecules move faster ( more melting

2) a decrease in temp ( molecules slow down ( more freezing

3) addition of something (like salt) to the water ( ________________________

Why???

· Adding salt (a solute) disrupts the equilibrium 

· The salt molecules dissolve in water but do not attach easily to ice ( fewer water molecules in liquid because some are bound to salt ( # water molecules able to be captured by ice goes down ( freezing rate decreases

· Melting of ice remains constant so melting occurs faster than freezing and eventually it all melts.

· In order to reach equilibrium (freezing = melting) you must decrease temps

· The more salt the lower the freezing / melting point
UNTIL the solution becomes saturated (can’t hold any more salt)

· Saturated NaCl solutions freeze at –21.1(C

· When frozen these salt solutions become mixtures of separate salt crystals and ice crystals (NaCl-2H2O) ( heterogeneous mixtures called a Eutectic Mixture
Analysis Questions

1) How much would 55ml of water weigh in grams?

2) What is the percent by mass concentration of a solution where 5g of salt are dissolved in 80g of water? (show work)

3) What is the percent by volume concentration of a solution made by adding 35ml of ethanol to 50ml of water?  (hint: figure out total volume first)

4) A small quantity of salt is stirred into a liter of water until it dissolves.  In the resulting mixture the water is 

a. The solvent

b. The solute

c. The dispersed material

d. A precipitate

5) The depression of the freezing point is dependent on

a. The nature of the solute

b. The formula mass of the solute

c. The concentration of dissolved particles

d. Hydrogen bonding

6) Using reference table G from the Chemistry 2002 ed reference sheets – determine the type of salt being used in the following experiment

A student tested the solubility of an unknown salt at different temperatures.  Her data appears below:

	Temp ((C)
	Solubility data (g of salt per 10g of water)

	30
	1.2

	50
	2.2

	62
	3.0

	76
	4.0


According to Table G the salt used in this experiment was most likely

_______________________________

