Lab – White Before Your Eyes 
PS.2 - Physical & Chemical Change

Physical Science


Holt Physical Science Textbook page 634

Name: ________________________________________  Date: _________________  Block: ___

White Before Your Eyes
	During this activity you will discover the answers to these essential question(s):                     
· How can we distinguish between physical and chemical properties? 

· What chemical properties can be used to determine if a chemical change has occurred? 


Introduction: You have learned how to describe matter based on its physical and chemical properties. You have also learned some clues that can help you determine whether a change in matter is a physical change or a chemical change. In this lab, you’ll use what you have learned to describe four substances based on their properties and the changes they undergo. 

Materials: blue spatulas, baking powder, baking soda, cornstarch, sugar, test tray, dropper bottles/eye droppers, water, vinegar, iodine solution, tooth pick stirring rods.  
Note:  Vinegar = acid
Independent Variable: White Powdery Substance
Levels of the Independent Variable: baking powder, baking soda, cornstarch, sugar 
  (Notice that they are all white powdery substances)
Dependent Variable: The type of change that occurs when the powders are mixed with the liquids. 

Procedure:
1. Use a blue spatula to place a small amount (one small scoop) of baking powder into three wells on the test tray. 

2. Look closely at the baking powder. Record observations of its physical properties (color, texture, etc) in the column of Table 1 on your Data Sheet titled “Unmixed” (Date Sheet is on next page). 

3. Use an eyedropper to add 10 drops of water to the baking powder in the first well. Stir with the stirring rod. Record you observations in Table 1 in the column titled “Mixed with water.” 
4. Clean the stirring rod with water. 

5. Use an eyedropper to add 5 drops of vinegar to the baking powder in the second well. Stir with the stirring rod. Record you observations in Table 1 in the column titled “Mixed with vinegar.” 
6. Clean the stirring rod. 

7. Use an eyedropper to add 2 drops of iodine (I) solution to the baking powder in the third well. Stir with the stirring rod. Record you observations in Table 1 in the column titled “Mixed with iodine solution.” Be careful: Iodine will stain your skin and clothes. 
8.  Clean the stirring rod. 

9.  Repeat steps 2 – 8 for the baking soda, cornstarch, and sugar. 

10. Follow the teacher’s directions for cleaning up your lab station and discarding used chemicals.
(Continued on next page)
	Table 1:     Observations

	Substance
	Unmixed
	Mixed with water
	Mixed with vinegar
	Mixed with 
iodine solution

	Baking powder
	
	
	
	

	Baking soda
	
	
	
	

	Cornstarch
	
	
	
	

	Sugar
	
	
	
	


11. In “Table 2: Changes and Properties” write whether the change observed when each substance was mixed with each liquid was a physical change or a chemical change (C = chemical change, P = physical change).  Then, in the “Property” column next to the type of change you identified, write the property the change demonstrates.  In other words, list the property that caused you to decide the change was either C or P (such as solubility in water or reactivity with water or reactivity with acid). 

	Table 2:    Changes and Properties

	Substance
	Mixed with water
	Mixed with vinegar
	Mixed with iodine solution

	
	Change (C, P)
	Property
	Change (C, P)
	Property
	Change (C, P)
	Property

	Baking powder
	
	
	
	
	
	

	Baking soda
	
	
	
	
	
	

	Cornstarch
	
	
	
	
	
	

	Sugar
	
	
	
	
	
	


12.  Analysis: What clues did you use to identify when a chemical change occurred?

	Add water to all powders in this column; observe the results.
	Add vinegar to all powders in this column; observe the results.
	Add iodine to all powders in this column; observe the results.
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1. Put BP in 3 wells along top row

2. Put BS in 3 wells along 2nd row…and on and on

3. Describe the 4 powders in the first column BP, BS, CS, S…write your descriptions in the table on p2.
4. Then add water to the first column of wells (1 BP, 1 BS, 1 CS, 1S), and write your descriptions in table

5. Then Vinegar
6. Then Iodine
Teacher’s Directions

This lab is from Holt pp634-635
	Table 2    Changes and Properties

	
	Mixed with water
	Mixed with vinegar
	Mixed with iodine solution

	
	Change (C, P)
	Property
	Change (C, P)
	Property
	Change (C, P)
	Property

	Baking powder
	C
	Reactivity with water
	C
	Reactivity with acid
	C
	Reactivity with iodine

	Baking soda
	P
	Solubility
	C
	Reactivity with acid
	C
	Reactivity with iodine

	Cornstarch
	P
	Solubility
	P
	Solubility
	C
	Reactivity with iodine

	Sugar
	P
	Solubility
	P
	Solubility
	P
	Solubility


12.  Analysis Answers:  Color change, Fizzing/Bubbling
	BAKING POWDER
NaHCO3 + NaAl(SO4)2 + CaHPO3 + C6H10O5  
(Sodium Bicarbonate) + (Sodium Aluminum Sulphate) + (Acid Phosphate of Calcium) + 
(Starch or Cornstarch)
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(Starch or Cornstarch)
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Baking Powder:
A phosphorous salt used in baking powder, which when heated will react, give off CO2 and cause the batter to rise and be light

Baking powder contains sodium bicarbonate, but it includes the acidifying agent already (cream of tartar), and also a drying agent (usually starch). 

Baking powder is available as single-acting baking powder and as double-acting baking powder. Single-acting powders are activated by moisture, so you must bake recipes which include this product immediately after mixing. Double-acting powders react in two phases and can stand for a while before baking. With double-acting powder, some gas is released at room temperature when the powder is added to dough, but the majority of the gas is released after the temperature of the dough increases in the oven.
Baking Soda:

Sodium bicarbonate.  When baking soda is combined with moisture and an acidic ingredient (e.g., yogurt, chocolate, buttermilk, honey), the resulting chemical reaction produces bubbles of carbon dioxide that expand under oven temperatures, causing baked goods to rise. The reaction begins immediately upon mixing the ingredients, so you need to bake recipes which call for baking soda immediately, or else they will fall flat!
Article about baking soda, powder and cream of tartar

These May Look Alike . . .  

by Renee Schettler

Baking powder, baking soda and cream of tartar all cause baked goods to rise, but there is a definite distinction between the three powdery white substances.

The leaveners are activated when they are mixed with a liquid, which causes them to effervesce slightly and release carbon dioxide gas, which in turn leavens the baked well.

But for this reaction to take place, both acid and alkaline agents must be present.   Baking powder contains both acid and alkaline and can be used alone.  But baking soda contains only alkaline, which means it must be used in conjunction with an acid of some sort.  This can be either in the form of cream of tartar or a liquid ingredient, such as lemon juice, yogurt or buttermilk.

Some recipes contain all three ingredients to achieve a precise balance of leavening, texture and flavor.  In a pinch, you may substitute five-eighths teaspoon cream of tartar plus one-quarter teaspoon baking soda for 1 teaspoon of baking powder.

When baking soda is combined with moisture and an acidic ingredient (e.g., yogurt, chocolate, buttermilk, honey), the resulting chemical reaction produces bubbles of carbon dioxide that expand under oven temperatures, causing baked goods to rise. The reaction begins immediately upon mixing the ingredients, so you need to bake recipes which call for baking soda immediately, or else they will fall flat!
How Are Recipes Determined? 

Some recipes call for baking soda, while others call for baking powder. Which ingredient is used depends on the other ingredients in the recipe. The ultimate goal is to produce a tasty product with a pleasing texture. Baking soda is basic and will yield a bitter taste unless countered by the acidity of another ingredient, such as buttermilk. You'll find baking soda in cookie recipes. Baking powder contains both an acid and a base and has an overall neutral effect in terms of taste. Recipes that call for baking powder often call for other neutral-tasting ingredients, such as milk. Baking powder is a common ingredient in cakes and biscuits. 

Substituting in Recipes 

You can substitute baking powder in place of baking soda (you'll need more baking powder and it may affect the taste), but you can't use baking soda when a recipe calls for baking powder. Baking soda by itself lacks the acidity to make a cake rise. However, you can make your own baking powder if you have baking soda and cream of tartar. Simply mix two parts cream of tartar with one part baking soda. 

Corn Starch:

Cornstarch, or cornflour, is the starch of the maize grain, commonly known as corn. It is also ground from the endosperm, or white heart, of the corn kernel. It has a distinctive appearance and feel when mixed raw with water or milk, giving easily to gentle pressure but resisting sudden pressure (see Non-Newtonian fluid). It is usually included as an anti-caking agent in powdered sugar (10X or confectioner's sugar). For this reason, recipes calling for powdered sugar often call for at least light cooking to remove the raw cornstarch taste.

The composition of cornstarch varies depending upon the feedstock, but it may considered to be approximately 25% amylose and 75% amylopectin.[2]
Cornstarch is often used as a binder in puddings and similar foods. Most of the packaged pudding mixes available in grocery stores include cornstarch. Cornstarch puddings may be easily made at home, benefiting from the use of a double boiler. The most basic such pudding may be made only from milk, sugar, cornstarch and a flavoring agent.  It may be used as a thickener in many recipes. Cornstarch is best dissolved in cold water, as it forms obstinate lumps when mixed with warm or hot water. It is also found in many gluten-free recipes.

Cornstarch also has many uses in the manufacturing of environmentally-friendly products. For example, in 2004, the Japanese company Pioneer announced a biodegradable Blu-Ray disc made out of cornstarch. [3] The use for the plastic is vast, as it is a renewable plastic that has the benefits of being biodegradable, used in injection molding, in extruders, and other common milling processes. [4]  Cornstarch has been used as a replacement for talc in baby powder. 

Amylophagia is a condition involving the compulsive consumption of excessive amounts of purified starch, often cornstarch.[1]
A mixture of 1 parts water to 1.5–2 parts cornstarch is a popular classroom demonstration of a dilatant (shear-thickening) fluid, often called Oobleck. When struck, cut with a knife, or worked vigorously in the hands, it behaves like a pliable solid, but if allowed to sit for a few seconds, it flows as a viscous liquid.
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