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Name _____________________
Class ______________
Date _________


Activity GS26: Freezing and Melting of Water 
(Temperature Sensor)

Concept
DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

Phase change
GS26 Freeze Melt Water.DS
G26 Freeze & Melt Water
G26_MELT.SWS

Equipment Needed
Qty
Chemicals and Consumables
Qty

Temperature Sensor (CI-6505A)
1
Ice, cube
12 - 15

Base and Support Rod (ME-9355)
1
Salt
40 mL

Beaker, 500 mL
1
Water
500 mL

Clamp, Buret (SE-9446)
1



Clock
1



Graduated cylinder, 100 mL
1



Slit stopper
1



Stirring rod 
1



Test tube
1



Protective gear
PS



What Do You Think?

[image: image1.wmf]How does the freezing temperature of water compare to the melting temperature of ice? Are they the same or not?

Take time to answer the ‘What Do You Think?’ question(s) in the Lab Report section.
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Background

When a substance changes from solid to liquid or vice versa, or from liquid to gaseous or vice versa, the substance goes through a phase change. Freezing temperature is the temperature at which a substance turns from liquid to solid. For example, the temperature at which liquid water turns into solid ice is the freezing temperature of water.

Melting temperature is the temperature at which a substance turns from a solid to a liquid. For example, the temperature at which solid ice turns into liquid water is the melting temperature of ice. 

These temperatures are characteristic physical properties of a substance

SAFETY REMINDERS
· Wear protective gear while handling chemicals.

· Follow directions for using the equipment.

· Dispose of all chemicals and solutions properly.
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For You To Do

Use the Temperature Sensor to measure the change in temperature of a sample of water as it freezes in an ice water bath. Then measure the change in temperature as the frozen water melts after being removed from the water bath. Use DataStudio or ScienceWorkshop to record and analyze the data.

PART I: Computer Setup
[image: image5..pict]1.
Connect the ScienceWorkshop interface to the computer, turn on the interface, and turn on the computer. 

2.
Connect the DIN plug of the Temperature Sensor into Analog Channel A of the interface.

3.
Open the file titled as shown:


DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

GS26 Freeze Melt Water.DS
G26 Freeze & Melt Water
G26_MELT.SWS

•
The DataStudio file has a Workbook display. Read the instructions in the Workbook.

•
The ScienceWorkshop file has a Digits display, a Graph display, and a Table display of Temperature versus Time.

•
Data recording is set for one measurement per 30 seconds. Data recording stops automatically at 1800 seconds (30 minutes).

PART II: Sensor Calibration and Equipment Setup
You do not need to calibrate the sensor. 

2. 1.
Set up the equipment as shown. Put about 100 mL of water and 5 or 6 ice cubes into a 500-mL beaker.
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Put 5 mL of water into a test tube. Set up the test tube so it is above the ice water bath at the beginning. 

4. Place the Temperature Sensor into a slit stopper and place the stopper in the test tube so the end of the sensor is in the water inside the test tube.

PART IIIA: Data Recording for Freezing
1.
When everything is ready, start recording data. Then lower the test tube into the ice-water bath. (The computer will record data for a total of 30 minutes.) 

2.
Soon after lowering the test tube, begin to add salt to the beaker while stirring with a stirring rod. Add salt until the temperature goes down to about –5 ˚C. 

Note: Continue to stir the ice-water bath during this part of the procedure.

3.
Gently but continuously move the sensor during the first 10 minutes of this part. 

Be careful to keep the sensor in, and not above, the ice as it forms. 
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4.
When 10 minutes have gone by, stop moving the sensor and allow it to freeze into the ice.

Observe how the ice forms in the test tube as the water freezes.


Add more ice cubes to the beaker as the original ice cubes get smaller.

5.
Continue recording data until the data recording stops automatically at 30 minutes. 

6.
Keep the test tube submerged in the ice-water bath for now. 

PART IIIB: Data Recording for Melting
1.
Get ready for a second run of data recording.

2.
Start recording data. Then raise the test tube and fasten it into position above the edge of the beaker.

3.
Do not move the sensor during this part of the procedure. (Let it stay in the ice.)

4.
Dispose of the ice water in the beaker as directed. 

5.
Put about 250 mL of warm water in the beaker and get ready to place the beaker under the test tube. When 10 minutes have passed, lower the test tube and its contents into this warm‑water bath. 

6.
When 15 minutes have passed, stop the data recording.

Analyzing the Data
1. Set up your Table display so it shows both runs of data (that is, Run #1 for freezing and Run #2 for melting). 

Hint: Drag data runs to the Table display in DataStudio to add data runs to the Table. Use the ‘Add Column’ menu in ScienceWorkshop to add data runs to the Table.

2.
Set up your Graph display so it shows both runs of data. 


(If desired, rescale the Graph to fit the data.)

Record your results in the Lab Report section.

---------------------------

Ending the Activity

Equipment Clean Up

•
Check with your instructor about cleaning and putting away the equipment for this activity. 

•
Check with your instructor about disposing of the chemicals that you used in the activity. DO NOT pour the chemicals down the sink unless you are told it is all right to do so.

Computer Shutdown

When you have finished, you have several options. 

1.
You can select ‘Quit’ from the ‘Fil’e menu to end the activity. 

2.
You can select ‘Save’ or ‘Save As…’ from the File menu to save your data for this activity. the changes you’ve made to the document. 

•
The original document is “locked”, so you should give your document a new filename.

3.
If you wish to go on to the next activity, select ‘Open…’ from the ‘File’ menu, and find the document for the next activity. 

Lab Report - Activity GS26: Freezing and Melting of Water

What Do You Think?

How does the freezing temperature of water compare to the melting temperature of ice? Are they the same or not?

Questions

1.
What happened to the water temperature during freezing? What happened to the water temperature during melting?

2.
According to your data and graph, what is the freezing temperature of water? 

Hint: Use the Smart Tool in DataStudio or the Smart Cursor in ScienceWorkshop in order to determine the coordinates at any particular point.) What seems to be the melting temperature? Express your answers to the nearest 0.1 C.

3.
How does the freezing temperature of water compare to its melting temperature?

4.
What happens to the kinetic energy of the water in the test tube during each of the following parts of the activity? (Does it increase, decrease, or remain the same?)


a. when temperature changes at the beginning and end of Part IIIA 

b. when temperature remains constant in Part IIIA 


c. when temperature changes at the beginning and end of Part IIIB 


d. when temperature remains constant in Part IIIB 
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