



	Name:
	
	Period:
	
	Date:
	



[bookmark: _heading=h.gjdgxs]Reaction in a Bag
[bookmark: _heading=h.30j0zll]Background
BOOM! POW! There’s been an explosion! An explosion is a rapid increase in volume and release of energy in an extreme manner, usually with the generation of high temperature and the release of gases. Explosions can be very dangerous (like a bomb or a volcano), but they can also be really cool (like fireworks and rockets.

Explosions can occur due to chemical changes. Chemical changes result in a change of the substance’s chemical composition. In an explosion, the reactants change composition to create new products, primarily gas, due to the introduction of heat or from the interaction between the reactants. We can spot chemical changes if we feel a temperature change, see a change in color, notice a new smell, or see the formation of bubbles.  
 
Explosions also occur due to physical changes. These reactions are strictly a physical process, as opposed to chemical. The contents of the explosion do not change their chemical properties, just their physical makeup. During a physical explosion the bursting of a sealed or partially sealed container under internal pressure often occurs. Examples include an overheated boiler, or a simple tin can of beans tossed into a fire. 
 
Today, we will explore a chemical reaction to create a small burst. Our reaction comes from combining baking soda, also known as sodium bicarbonate, and vinegar, which contains acetic acid.  

Sodium bicarbonate (NaHCO3) + Acetic acid (CH3COOH) →CO2+ H2O + Sodium acetate (NaHCO3)

Our reaction starts out with a powder and a liquid but results in something much more exciting!
[bookmark: _heading=h.6wbidsej1hod]Key Words
Using your resources and the information above, develop a definition for the terms below.

Chemical Change-

Physical Change- 

[bookmark: _heading=h.66tvuyu5ng2c]Quick Check
Based on what you know about chemical and physical changes, circle the correct option for each of the following examples.

	Examples
	Type of Change

	Melting ice
	a. Chemical change
b. Physical change

	Burning wood
	a. Chemical change
b. Physical change

	Shredding paper
	a. Chemical change
b. Physical change

	Fireworks
	a. Chemical change
b. Physical change

	Chopping wood
	a. Chemical change
b. Physical change


[bookmark: _heading=h.6cs0lbmq1c31]Running the Experiment
[bookmark: _heading=h.s3drwif72w15]Materials
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· 3 tsps. Baking soda (sodium bicarbonate)
· ½ cup vinegar (acetic acid)
· ¼ cup warm water (H2O)

· Sandwich Ziploc bag
· Tissue or paper towel
· Food coloring (optional)
[bookmark: _heading=h.wkc836ow8cqr]Observation 1
Using the table below, describe the properties of sodium bicarbonate (baking soda) and acetic acid (vinegar).

	
	Sight
What does it look like?
	Smell
What does it smell like?
	Touch
What does it feel like?
	State of Matter
Which state is it in? (solid, liquid, gas)

	Sodium Bicarbonate (NaHCO3)
	


	
	
	

	Acetic Acid (CH3COOH)
	


	
	
	


[bookmark: _heading=h.kmh0q8gcntdd]Protocol
1. Open your Ziploc bag and pour ½ cup of vinegar into it.  
2. Add ¼ cup of warm water into the bag and two drops of food coloring (optional), then seal the bag. 
3. Take your tissue and place 3 tsps. of baking soda onto it.  
4. Fold your baking soda into a small packet and make sure to not have any leaks. 
5. Open up your Ziploc bag about halfway, then place your baking soda pouch into the bag and seal it quickly.  
6. Observe and record what happens in your bag on the data table below.  
[bookmark: _heading=h.fqeshxafdb5c]Observation 2
Using this table, describe what occurred after you mixed the baking soda to the vinegar and warm water.

	
	Sight
What does it look like?
	Smell
What does it smell like?
	Touch
What does it feel like?
	State of Matter
Which state is it in? (solid, liquid, gas)

	Reaction in a Bag
	







	
	
	




[bookmark: _heading=h.w2xoxdt6fiml]Data Analysis
1. Look at the data in the table below to see some of the properties of the reactants and products of the reaction you just saw.

Sodium bicarbonate (NaHCO3) + Acetic acid (CH3COOH) →CO2+ H2O + Sodium acetate (NaHCO3)

	 
	Density 
	Melting Point 
	Boiling Point 
	Flammability 

	Sodium Bicarbonate (NaHCO3)
	2.2 g/cm3 
	50 °C 
	851 °C 
	No 

	Acetic Acid (CH3COOH)
	1.05 g/cm3 
	16.7 °C 
	118 °C 
	Above 39 °C 

	Carbon Dioxide (CO2) 
	0.001836 g/cm3 (1.836 kg/m3) 
	-56.6 °C 
	-78.5 °C 
	No 

	Sodium Acetate (NaHCO3)
	1.53 g/cm3 
	324 °C 
	881.4 °C 
	Above 600 °C 



2. Using the table above, answer the following question
a. Did a chemical change occur? Provide two pieces of evidence to support your answer
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