LAB - Reactions in a Bag





Name ___________________________
Introduction to the Scientific Method



Period _______
Introduction:


When three substances- solid calcium chloride, solid sodium bicarbonate, and a solution of phenol red   in water- are mixed in a closed container, a complex series of changes is observed.  Observations include temperature changes, color changes, and changes in state.  What individual interactions are responsible for each change observed?  You will (1) observe phenomena and ask questions, (2) design experiments with your group to answer your questions, (3) collect data, (4) analyze and summarize the results, and (5) write an “informal style” laboratory report.
Objective:  To design a series of controlled experiments that will indicate which combinations of chemicals are responsible for each specific change that occurred.

Safety:

Calcium chloride is slightly toxic by ingestion.  Phenol red is a dye solution and will stain skin and clothing.  Adding too much of the solids may result in excessive release of gases that are difficult to contain and may cause chemical splashing.  Wear goggles.  Wash hands with water after using the phenol red.
Procedure:

1. Observe and describe the appearance of calcium chloride, sodium bicarbonate, and phenol red solution.

2. Place the following three substances in separate locations in a sealable plastic bag. (You may find that putting the phenol red in the bottom of the bag and pinching it off from the upper section before adding the solids to the upper section makes it easier to keep the chemicals separated).

 10 ml of 0.1% phenol red solution


 1/2 spoon of calcium chloride


 1/2 spoon of sodium bicarbonate.

3. Squeeze out as much air as possible from the sealable plastic bag and seal it.  Allow the contents to mix thoroughly.

4. Carefully observe (by means of sight, touch and hearing) the changes that take place in the bag.  
Note:  If the bag gets too tight due to the build-up of gas pressure, open the bag and then reseal it.
What questions arise concerning the changes that were observed during the reaction in the bag?

5. Think of at least four questions that could be investigated to determine the individual interactions that are responsible for the observed changes.  (Because you are looking for the nature of the interactions and not the amounts of materials produced, do not worry about quantities in your questions or investigations.)
6. In your group, design and carry out a set of controlled experiments to determine the interactions that are responsible for each of the observed changes.  Note:  Because phenol red is a solution of the dye compound dissolved in water, it is actually composed of two pure substances.  Thus, water may be considered as a fourth variable in the overall reaction, and its effect should be examined.  

7. Construct a chart to indicate the substances used in each control experiment and the resulting observations.  

8. Write a conclusion stating what combination of chemicals is responsible for each of the observations you made.
Data

Appearance of:

calcium chloride  _________________________________________________________________

sodium bicarbonate  ______________________________________________________________

phenol red ______________________________________________________________________

Observations when all substances are mixed:

Substances mixed:


Result:

1.

2.

3.

4.

Conclusion
