Standard Chemistry

Chapter 8 Lab I – Endo- or Exo-?

 You Make the Call

In this investigation your team will try to determine if a reaction is Endothermic or Exothermic. We then will try to measure the energy release in the most active of each. As always you should follow the guidelines of a good lab write-up and safety should be paramount. You will need to use good experimental technique, keep records of the data collected and clean up and replace equipment as you go along.

Materials

	CBL2
 or EasyLink
	Safety Goggles

	Graduated cylinder


	Beaker
	Citric Acid (H3C6H5O7)
	I/O Cable

	Temperature Probe
	TI Calculator
	Water

	Stirring device
	Baking Soda (NaHCO3)
	Magnesium metal

	Vinegar
	Hydrochloric Acid (HCl)
	Steel Wool

	Jar with one hole stopper
	Ammonium Chloride (NH4Cl)
	Calcium Chloride (CaCl2)

	Salt (NaCl)
	Sodium Carbonate (Na2CO3)
	Potassium Chloride (KCl)


1. Team up with one other person and get a CBL2 with an I/O cable and a temperature probe to collect data with. If you have a TI-84 you may use the EasyLink rather than the CBL2. You may use the CBL/CBR, DATAMATE or EasyData App.

2. Select one of the 10 reactions and collect data on the ambient temperature and the end temperature. Determine the type of reaction you have and balance the skeleton equation if given. Repeat for all reactions.


	Citric Acid and Baking Soda: Use Goggles when handling these materials Measure 30.0 ml of Citric Acid solution and determine the mass. Determine the ambient temperature and then add 10.0 grams of Baking Soda. Stir to allow complete mixture. Collect the final temperature and mass and then dispose of the materials in the Dump Bucket.

H3C6H5O7 + NaHCO3  ( CO2 + H2O + Na3C6H5O7


	Hydrochloric Acid and Magnesium: Use Goggles when handling these materials and do this reaction under the vent hood – don’t breathe the vapors. Don’t let the acid touch your skin. Measure 30.0 ml of HCl Acid and determine the mass. Determine the ambient temperature and then add approximately 0.1 grams of Magnesium, report the exact mass used. Stir to allow complete mixture. Collect the final temperature and mass and then dispose of the materials in the Dump Bucket.
Mg + HCl ( H2 + MgCl2

	Steel Wool and Vinegar: Get about 30.0 ml of vinegar and place it in a jar with a one hole stopper. Place the temperature probe through the hole and get the ambient temperature of the liquid. Measure the mass of the liquid and then place a small amount of steel wool in the liquid (record the mass of the wool). Make sure you cover the steel wool with the vinegar. Remove the thermometer from the jar and let the steel wool soak in vinegar for about 1 minute. Squeeze the excess vinegar out of the steel wool and then wrap the wool around the thermometer and place the wool/thermometer in the jar, sealing the lid. Allow about 5 minutes for the thermometer to record the temperature. Collect the final temperature and mass and then dispose of the materials in the Dump Bucket.

	Ammonium Chloride and Water: Place 10.0 ml of water in a small beaker and get the ambient temperature and mass. Place 3.0 grams of the Ammonium Chloride in the water. Stir to allow complete mixture. Collect the final temperature and mass and then dispose of the materials in the Dump Bucket. and collect the final temperature and mass. 

	Sodium Carbonate and Water: Place 10.0 ml of water in a small beaker and get the ambient temperature and mass. Place 3.0 grams of the Sodium Carbonate in the water. Stir to allow complete mixture. Collect the final temperature and mass and then dispose of the materials in the Dump Bucket. 

	Baking Soda and Water: Place 10.0 ml of water in a small beaker and get the ambient temperature and mass. Place 3.0 grams of the Baking Soda in the water. Stir to allow complete mixture. Collect the final temperature and mass and then dispose of the materials in the Dump Bucket.

	Citric Acid and Water: Place 10.0 ml of water in a small beaker and get the ambient temperature and mass. Place 3.0 grams of the Citric Acid in the water. Stir to allow complete mixture. Collect the final temperature and mass and then dispose of the materials in the Dump Bucket.


	Calcium Chloride and Water: Place 10.0 ml of water in a small beaker and get the ambient temperature and mass. Place 3.0 grams of the Calcium Chloride in the water. Stir to allow complete mixture. Collect the final temperature and mass and then dispose of the materials in the Dump Bucket.

	Potassium Chloride and Water: Place 10.0 ml of water in a small beaker and get the ambient temperature and mass. Place 3.0 grams of the Potassium Chloride in the water. Stir to allow complete mixture. Collect the final temperature and mass and then dispose of the materials in the Dump Bucket.

	Salt and Water: Place 10.0 ml of water in a small beaker and get the ambient temperature and mass. Place 3.0 grams of the Salt in the water. Stir to allow complete mixture. Collect the final temperature and mass and then dispose of the materials in the Dump Bucket.


3. Now identify the most energetic reactions for both types. Quantify these.
4. We want to know how much energy per unit these two reactions use/require. Repeat both experiments and use the knowledge obtained from Chapter 4 to get a value of Kilojoules/mole for each. 

5. Write the complete balanced reaction formula for the two reactions you selected with the energy values included.
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