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Introduction 
Substances have both physical and chemical properties. The physical properties include color, boiling point, melting point, mass, density, and volume. The chemical properties include pH values, the heat of combustion, reactivity with other substances and EMF. In this lab exercise, substances were subjected to heat where the changes that occurred were recorded on a table. An explanation was included in the table describing whether the changes that were observed were physical or chemical changes. One major differentiating factor between the two changes is that one of them is reversible while the other one is not. 
The main goal of this lab exercise was to identify the differences that exist between chemical and physical properties of substances. In the same exercise, the changes that help identify whether the changes are chemical or physical were described in details — all the changes listed down in two categories- physical changes and chemical changes. 
Materials 
Materials in the material kit:
Iron nail (Fe)					1
Weighing dish made of aluminum		1
Sodium polyacrylate 				2g
A solution of sodium carbonate (NaCO3), 1 M	15ml
Materials Included in the chemical kit 
Magnesium ribbon 
A solution of copper sulfate (CuSO4),		 0.5M
a solution of sodium hydroxide (NaOH)		1M
a solution of hydrochloric acid (HCl)		1M
a phenolphthalein solution 			1%
yellow food coloring 				#5
blue food coloring 				#1
materials in the equipment kit
ruler				1
test tube rack
weigh boat 			5
Polystyrene test tubes
Medicine cups 			1
Graduate cylinder 		10-ml
Plastic cups			2
Electric balance
Beaker 				250-ml
Forceps
Tea candle
Other materials 
Bottled water at room temperature 		1L
Sugar 						1g
Matches
Emery board/sand paper
Table salt (NaCl)
Method 
Preparation
10 ml of water were each into each of the cups. To one of the cups 1 drop of yellow food coloring was added. 1 drop of the blue food coloring was added to the other cup.  The solution was used in the activity 8 described below.
Activity 1
Two clean test tubes were placed in the rack where 2mL of 1M HCl was added to one of the test tubes using the graduated cylinder. The cylinder was rinsed so that it would be used to added 2mL of 1M of the sodium carbonate to the other test tube. The initial color of content in each test tube was recorded in a table. Using a thermometer, the temperature of contents of each test tube was determined and recorded in a table. 
The two solutions were then added together in one test tube. Using a thermometer, the mixture was gently stirred and the final temperature of the solution recorded in the table. The final color of the mixture was also recorded along with other notable observations. On one of the columns, the changes were indicated whether changes were chemical or physical. The solution was then poured into the beaker and the test tubes cleansed along with the thermometer. 
Activity 2 
 Two clean test tubes were placed in the rack where 10 mL of water was added to one of the test tubes using the graduated cylinder. On the second test tube, 0.3g of sodium polyacrylate was added. The initial color of content in each test tube was recorded in a table. Using a thermometer, the temperature of water in the test tube was determined and recorded in a table. Water was then added to the test tube with the sodium polyacrylate, and the mixture swirled gently using a thermometer where the final temperature of the product was recorded in the table. After observing for one minute, the final color of the product was recorded in the table. In one of the columns, the changes were indicated whether changes were chemical or physical. The solution was then disposed in the trash bin and the test tubes cleansed along with the thermometer. 
Activity 3
Two clean test tubes were placed in the rack where 2mL of 0.5M CuSO4 was added to one of the test tubes using the graduated cylinder. The cylinder was rinsed so that it would be used to added 2mL of 1M of the sodium carbonate to the other test tube. The initial color of content in each test tube was recorded in a table. Using a thermometer, the temperature of contents of each test tube was determined and recorded in a table. 
The two solutions were then added together in one test tube. Using a thermometer, the mixture was gently stirred and the final temperature of the solution recorded in the table. The final color of the mixture was also recorded along with other notable observations. On one of the columns, the changes were indicated whether changes were chemical or physical. The solution was then poured into the beaker (250 mL) and the test tubes cleansed along with the thermometer. 
Activity 4
Part A
The tea candle was placed on a clean flat surface away from any flammable materials. The initial color of the candle was recorded in a table.  Using a match, the candle was lit. after observing for a minute, the final color of the candle was recorded. On one of the columns, it was indicated whether the changes were physical or chemical. 
Part B
On the aluminum weighing dish, one ice cube was placed. The color of the ice cube was recorded on the table. The dish was held over the candle flame for about a minute. The final color of the ice cube was recorded in the data table. It was then indicated whether the changes on the ice cube were physical or chemical in the table. The candle was extinguished. 
Activity 5

Two clean test tubes were placed in the rack where 5 mL water was added to one of the test tubes using the graduated cylinder. On the second test tube, 1g of sugar was added. The initial color of content in each test tube was recorded in a table. Using a thermometer, the temperature of water in the test tube was determined and recorded in a table. Water was then added to the test tube with the sodium polyacrylate, and the mixture swirled gently using a thermometer where the final temperature of the product was recorded in the table. After observing for one minute, the final color of the product was recorded in the table. In one of the columns, the changes were indicated whether changes were chemical or physical. The solution was then poured into the beaker and the test tubes cleansed along with the thermometer. 
Activity 6
Part A

One clean test tube was placed in the rack where 2 mL of 1M NaOH was added using the graduated cylinder. The initial color of content in the test tube was recorded in a table. Using a thermometer, the temperature of NaOH in the test tube was determined and recorded in a table. 1% of the phenolphthalein was observed and its color recorded in a table. One drop of 1% of the phenolphthalein was then added to the test tube with the 2 mL of 1M NaOH using pipet, and the mixture swirled gently using a thermometer where the final temperature of the product was recorded in the table. After observing for one minute, the final color of the product was recorded in the table. In one of the columns, the changes were indicated whether changes were chemical or physical. The solution was saved for part B of the activity.
Part B
One clean test tubes were placed in the rack where 2 mL of 1M HCl was added using the graduated cylinder. The initial color of content in the test tube was recorded in a table. Using a thermometer, the temperature of HCl in the test tube was determined and recorded in a table.
The HCl was then added to the solution saved from part A. The mixture swirled gently using a thermometer where the final temperature of the product was recorded in the table. After observing for one minute, the final color of the product was recorded in the table. In one of the columns, the changes were indicated whether changes were chemical or physical. A reason for the conclusion was added. The solution was then poured into the beaker and the test tubes cleansed along with the thermometer. 
Activity 7

Two clean test tubes were placed in the rack where 2mL of CuSO4 was added to one of the test tubes using the graduated cylinder. The cylinder was rinsed so that it would be used to added 2mL of 1M of the sodium hydroxide (NaOH)to the other test tube. The initial color of content in each test tube was recorded in a table. Using a thermometer, the temperature of contents of each test tube was determined and recorded in a table. 
The two solutions were then added together in one test tube. Using a thermometer, the mixture was gently stirred and the final temperature of the solution recorded in the table. The final color of the mixture was also recorded along with other notable observations. On one of the columns, the changes were indicated whether changes were chemical or physical along with an explanation. The solution was then poured into the beaker and the test tubes cleansed along with the thermometer. 
Activity 8
Two clean test tubes were placed in the rack where 5mL of yellow water was added to one of the test tubes using the graduated cylinder. This colored water was prepared in the preparation section above. The cylinder was rinsed so that it would be used to added 5mL of blue water to the other test tube. The initial color of content in each test tube was recorded in a table. Using a thermometer, the temperature of contents of each test tube was determined and recorded in a table. 
The two solutions were then added together in one test tube. Using a thermometer, the mixture was gently stirred and the final temperature of the solution recorded in the table. The final color of the mixture was also recorded along with other notable observations. On one of the columns, the changes were indicated whether changes were chemical or physical along with an explanation. The solution was then poured into the beaker (250 mL) and the test tubes cleansed along with the thermometer. 
Activity 9
One clean test tube was placed in the rack where 5mL of HCl was added using the graduated cylinder. The initial color of content in the test tube was recorded in a table. Using a thermometer, the temperature of NaOH in the test tube was determined and recorded in a table. 
0.5 cm long Mg ribbon was cut its color recorded in a table. The 0.5cm ribbon was then added to the test tube with the 5 mL HCl using pipet, and the mixture swirled gently using a thermometer where the final temperature of the product was recorded in the table. After observing for one minute, the final color of the product was recorded in the table. In one of the columns, the changes were indicated whether changes were chemical or physical. The solution was poured into the 250ml beaker. The test tubes and the thermometer were rinsed and dried.
Activity 10

Two clean test tubes were placed in the rack where 5mL of CuSO4 was added to one of the test tubes using the graduated cylinder. This colored water was prepared in the preparation section above. 2g of table salt was added to the other test tube. The initial color of content in each test tube was recorded in a table. Using a thermometer, the temperature of contents of each test tube was determined and recorded in a table. 
The 2g of table salt (NaCl) was added to the 5ml CuSO4 solution. Using a thermometer, the mixture was gently stirred and the final temperature of the solution recorded in the table. The final color of the mixture was also recorded along with other notable observations. On one of the columns, the changes were indicated whether changes were chemical or physical along with an explanation. The solution was then saved to be used in the activity 12. 
Activity 11
The aluminum dish used in the activity 4 was cut into 1cm x 0.5 cm pieces. The color of the pieces was recorded in the table. The temperature CuSO4/salt solution from activity 10 was determined and recorded in a table. The initial color was recorded. The pieces of aluminum were placed in the solution. Using a thermometer, the mixture was gently stirred and the final temperature of the solution recorded in the table. The final color of the mixture was also recorded along with other notable observations. On one of the columns, the changes were indicated whether changes were chemical or physical along with an explanation. The solution was poured into the 250ml beaker. The test tubes and the thermometer were rinsed and dried.
Activity 12
One clean test tube was placed in the rack where 5 mL of CuSO4 was added using the graduated cylinder. The initial color of content in the test tube was recorded in a table. Using a thermometer, the temperature of CuSO4 in the test tube was determined and recorded in a table.
Using the sand paper, the iron was gently scrubbed. The final color of the nail was recorded. The nail was then placed in the CuSO4 solution. It was allowed to settle for a minute. The nailed removed using the forceps from the solution and discarded. The final temperature of the product was recorded in the table. After observing for one minute, the final color of the product was recorded in the table. In one of the columns, the changes were indicated whether changes were chemical or physical. A reason for the conclusion was added. The solution was then poured into the 250 ml beaker and the test tubes cleansed along with the thermometer. 
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Data 
	Activity 
	Initial color

	Final color
	Initial temp.
0F
	Final temp.
0F
	observation
	Type of change
	Explanation 

	1
	Clear solution
	Clear solution 
	45
	55
	Raise in temperature
Gases are produced 
	Chemical 
	Increase in temperature and production of gas indicate exothermic reaction that takes place between the two solutions

	
	white solution
	
	50
	
	
	
	

	2
	Clear liquid
	Clear solution 
	45
	50
	A thick substance that is jelly-like is formed
	Physical 
	Apparent the sodium polyacrylate could not react with water. A suspension is formed

	
	White powder
	
	
	
	
	
	

	3
	white solution
	Light blue 
	50
	53
	A light blue solution that has a thick suspension is formed
	Chemical 
	Copper (II) Carbonate is formed – a precipitate 

	
	Blue solution 
	
	50
	
	
	
	

	4A
	White
	White 
	
	
	Melt 
	Chemical
	Combustion takes place to produce hear

	4B
	Clear Cube
	Clear Cube
	
	
	The cube melts into water
	physical
	Kinetic energy increase between the particles 

	5
	Clear
	Clear with a white solid at the bottom
	55
	55
	White solid at the bottom
	Physical
	Sugar was partially absorbed into the water

	
	White 
	
	
	
	
	
	

	6 A
	Clear solution
	pink
	55
	55
	Color change
	physical
	The NaOH is soluble in phenolphthalein

	
	Pink 
	
	
	
	
	
	

	6B
	Clear
	Clear
	50
	55
	Pink turned clear after the acid was added
	Chemical
	Neutralization reaction took place

	7
	Light blue 
	Blue 
	53
	58
	A thick blue precipitate is formed
	Chemical 
	Copper hydroxide is formed, and sodium sulfate is also formed

	
	Clear 
	
	51
	
	
	
	

	8
	Yellow
	Blue
	50
	50
	Color change
	Physical 
	Colors are combined to form another color

	
	Blue
	
	50
	
	
	
	

	9
	Clear solution
	Clear 
	55
	60
	Bubbles form, the metal dissolve
	Chemical
	HCl reacts with the ribbon to form a salt solution and hydrogen gas

	
	Metallic grey
	
	55
	
	
	
	

	10
	Light blue
	A blue solution with yellow solid at the bottom
	53
	53
	A yellow solid is formed at the bottom
	Chemical
	Displacement reaction takes place

	
	White 
	
	53
	
	
	
	

	11
	silver
	Blue and yellow color 
	53
	55
	Temperature increase and bubbles are formed
	Chemical 
	Further displacement reaction takes place

	
	Blue, yellow 
	
	
	
	
	
	

	12
	Blue
	A blue solution, the nail rust
	53
	55
	The nail rust 
	Chemical 
	Displacement reaction 

	
	Grey silver
	
	
	
	
	
	




Results and discussion 
In the activity 1 NaCO3 react with the HCl to produce the CO2 NaCl and water. The bubbles seen are a result of CO2 production. Since the reaction is exothermic, heat is produced. It is a chemical change since it is irreversible.  In the activity 2 sodium polyacrylate could not dissolve or react with water that is why the thick jelly-like substance was formed.
In the activity 3, the Na2Co3 and CuSO4 react to form CuCO3 which does not dissolve in water and sodium sulfate- a chemical change. The precipitate is green solid. In the activity 4, tea candle is clear in color. When it is lit, combustion takes place where heat is produced. In the part B heat from the combustion of the candle is used to heat ice changing into water. The ice becomes water after particles move rapidly due to increased kinetic energy obtained from heat. Melting of ice is a physical change while the combustion of the candle is a chemical change.
In the activity 5 sugar (white solid) when put in water it is supposed to dissolve fully. Since this is a physical change since it can be reversed to obtain solid sugar again. In the activity 6, sodium hydroxide is clear but changes color when phenolphthalein is added — a physical change.  In part B the pink color of NaOH and phenolphthalein becomes clear indicating a neutral solution which occurs when the acid reacts with the base. It is a chemical change since it is irreversible.
In activity 7, a chemical change takes place when the NaOH and CuSO4 are mixed together. Cu(OH)2 and Na2SO4. Cu(OH)2  is not soluble and is blue in color. In activity 8,  physical change is noted. Blue and yellow color mix to make a blue color. 
In activity 9  HCl acid reacts with the Mg metal creating a salt and hydrogen gas. A chemical change since the reaction cannot be revered. In activity 10 a chemical change also takes place. When NaCl is mixed with CuSO4, a displacement reaction takes place where Na2SO4 and CuCl2 are formed. Na is higher in the periodic table, and that is it can displace copper which is a transition metal.  
Activity 11 is a chemical reaction Cu is further displaced from the CuCl2 forming Cu metal and Al2Cl3. Al is higher in the periodic table, and that is it can displace copper which is a transition metal. In activity 12 a chemical reaction takes place where Fe metal can displace Cu metal in the solution. Fe is higher in the periodic table, and that is it can displace copper which is a transition metal.
Conclusion
The lab exercise was successful. All the objectives were achieved when chemical and physical changes were observed after the different reactions were performed between different substances. The striking difference between the types of changes is that one can be reversed while the other cannot be reversed.
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