Mystery Powder Inquiry Lab

Testing Materials

hand lens

water

vinegar
Biuret’s solution

pH paper
heat source (candle)

aluminum foil
wax paper

toothpick

tweezer
Testing Powders

1. detergent
2. gelatin
3. salt
4. sugar
5. baking soda
6. baking powder
7. plaster of paris
Background information on the powders:

Detergent - Synthetic, water-soluble cleaning agent that acts like soap; contain molecules that enable them to be soluble in water and to attract oil and dirt
Salt – sodium chloride; a colorless or white crystalline solid; used extensively in ground or granulated form as a food seasoning and preservative
Baking soda – sodium bicarbonate; a naturally occurring earth mineral that is available in the form of a white powder at grocery stores; It is used as a deodorizer, in tooth cleansers, and also as a leavening agent in muffins, breads, cakes and cookies
Sugar - a simple carbohydrate molecule composed of hydrogen, carbon and oxygen. Sugars are usually crystalline and soluble in water
Plaster of Paris - Dehydrated gypsum that is mixed with water to form a rapidly setting material; used chiefly for casts and molds in the form of a quick-setting paste with water
Baking powder - Commercial baking product combining three ingredients: baking soda, the source of the carbon dioxide that causes quick batters and dough to rise; an acid such as cream of tartar, which when the powder is combined with a liquid, causes the baking soda to release its gas; and a starch such as corn starch or flour, to keep the powder from absorbing moisture
Gelatin - An odorless, tasteless thickening agent that forms a gel when combined with liquid and heated. It is thermo-reversible, which means that the gel liquefies when heated above its melting point but regains a jelly-like consistency when cooled again

Iodine - deep brown solution of iodine and potassium iodide in water or alcohol organisms; used in medical situations and cell biology as a stain. Reacts with starches turning from brown to a black/purple color
Vinegar - A weak solution of acetic acid and water used in pickling, preserving, tenderizing, and to add a sour flavor to foods. Reacts with certain substances releasing carbon dioxide gas

Biuret solution – A cornflower blue solution of copper sulfate (CuSO4) and potassium hydroxide (KOH), reacts with peptide bonds of proteins, producing a color change. A deep violet color indicates the presence of proteins and a light pink color indicates the presence of peptides.

Known Powder Procedures

1. Observe each of the powders describing their physical properties.  Use the magnifying glass to carefully observe the shape.  Touch and smell the substance and record specific details. 
2. Water Test – Temperature, Solubility, pH Test, Biuret (protein) test: Put a small size (pencil eraser) amount of powder onto a small piece of wax paper.  Hold the paper in your hand, add twenty drops of water, note any temperature change and record on data table.

a. Solubility- Use a toothpick to stir the substance. You can tell the substance has dissolved if it is no longer visible. If the water is cloudy, substance is insoluble. Record temperature and solubility data. 
b. pH Test - a small piece of pH paper (1 cm in length) and dip into liquid.  Observe color change and compare to chart.  Record numerical pH.

c. Biuret (protein) test -Add 10 drops of Biuret’s solution to liquid.  Observe and note if color change is present (pink or purple).

3. Vinegar Test - Put a small size (pencil eraser) amount of powder onto a small piece of wax paper.  Hold the paper in your hand to notice any temperature change.

a. Add 10 drops of vinegar.  Record temperature

b. Observe if fizzing is present or not.
SAFETY GLASSES ON FOR THE FOLLOWING TWO TESTS

4. Iodine Test - Put a small size (pencil eraser) amount of powder onto a small piece of wax paper.  Dispense two drops of iodine onto the powder sample. Observe whether the iodine remains brown or turns purple/black indicating starch is present.  Record color.

5. Heat test - Make a cup out of a small square of aluminum foil.  Put a small size (pencil eraser) amount of powder onto foil.  Use tweezers to hold foil cup over the flame of a small candle. Heat sample for up to two minutes observing any reaction occurring. Record data on any changes that occurred when heated.
Mystery Powder Procedures
6. Obtain one of the mystery substances.  Perform each of the tests on the mystery substance taking careful notes.  Determine each of the substances founding the mystery mix.


Name:_________________________________________________________

Data Table








	POWDER
	Physical 
	Temperature
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	Beginning 
	Capable
	Accomplished

	Working Together
	Does not engage in activity or works against group goals

 
	Actively works toward group goals, contributes knowledge, engaged in the activity
	Actively works toward group goals, contributes knowledge and opinions, listens to others, helps group implement necessary changes

	Identification of unknown (oral)
	Unknown is not identified, group needs help refining their experiment to find the unknown
	Unknown is identified, group needs prompting to explain how they know what it is
	Unknown is identified, group can explain how they know with minimal prompts

	Identification of unknown (written - reasoning)
	Unknown is not identified, claim is not supported by evidence
	Unknown is identified, claim backed with at least one observation or test
	Unknown is identified, claim backed with 3-4 observations and tests

	Procedural Lab 
	Students are unsafe and frequently off-task, and unlikely to achieve an identification
	Students somewhat safe and on-task could possibly lead to identification.
	Students are safe and on-task. Performance will lead to an identification of the substance if the steps are followed correctly


IN YOUR NOTEBOOK
Write a scientific explanation that answers the question:  What were the three components of the Mystery mix?
Claim:  (Write a sentence that states what three ingredients are in the mystery mix.)

Evidence:  (Provide data that support your claim about what three ingredients compose your mystery mix) this does not need to be in sentence/paragraph format.
Reasoning:  (Write a statement that connects your evidence to your claim about what 3 ingredients compose your mystery mix.)

