
Lab 6-2B Factors Affecting Reaction Rate 

Part 1 (Bodhi):  

Question: How does a change in temperature affect the rate of a chemical reaction? 

Hypothesis: If you increase the heat of the water then the speed of the reaction will 

increase drastically because this will increase the amount of kinetic energy in the mixture, 

increasing the speed of the particles and therefore the reaction itself.  

Materials: 

− Two 400 ml beakers 

− Ice water 

− Hot water 

− Thermometer 

− 3 effervescent tablets 

− Stopwatch 

Procedure: 

Step 1: Fill one beaker with 150 ml ice water. Fill the second beaker with 150 ml very hot 

water. Use a thermometer to measure the temperature in each beaker. Record these 

temperatures. 

Step 2: Drop an effervescent tablet into each beaker at the same time. Observe. Use a 

stopwatch to measure how many seconds it takes for each tablet to finish dissolving. Record 

the times. Dispose of beaker contents down the sink.  

Step 3: Fill one of the beakers with a mixture of hot water and ice water, to a total of 150 

ml. Adjust the temperature by adding more warm or cool water until the temperatures are 

halfway between the temperatures recorded in step 1. 

Step 4: Make a prediction of the length of time it will take for an effervescent tablet to 

finish dissolving. Record your prediction. 

Step 5: Add a tablet to the water that is at a middle temperature. Observe and record the 

time it takes to dissolve. Dispose of beaker contents down the sink. 



Data Table #1: Changes in reactivity when temperature is changed: 

Prediction in medium temperature water: 75 s 

1A: Changes in reactivity when temperature is changed: 

Water Temperature (C˚) Dissolving Time (s) 

Boiling water: 70.5 18.19 

Cold water: 10 115 

Medium water: 40 28 

 

1B: Changes in reactivity when temperature is changed: 

Water Temperature (C˚) Dissolving Time (s) 

Boiling water: 68 15 

Cold water: 14 100 

Medium water: 24 46  

 

1C: Changes in reactivity when temperature is changed: 

Water Temperature (C˚) Dissolving Time (s) 

Boiling water: 69 13 

Cold water: 10 125 

Medium water: 35 27  

 

Average Data Table: Changes in reactivity when temperature is changed: 

Water Temperature (C˚) Dissolving Time (s) 

69.2 15.39 

11.33 113.8 

33 33.6 

 

Conclusion: 



The hypothesis was accepted because it was almost, to a T, precisely correct. 

Changes in temperature and reaction rate are important to learn about as they can help us 

learn about the optimal conditions for certain examples. With this data, it is evident that the 

perfect balance of hot and cold water would provide an optimal control group because it 

provides enough time to take observations but isn’t so long the experimenter has to wait 

for minutes on end. This also is basic knowledge because it is always best to use the 

midway point of two tested extremes in your control to keep your variables in check. 

  



Part 2 (Natasha):  

Question: How do the presence of a catalyst affect the rate of a chemical reaction?  

Hypothesis: If you add a stronger catalyst to the reactants then the speed of the reaction 

will increase because catalysts encourages the reactants to chemically react faster.  

Materials: 

− Three large test tubes 

− Test tube rack 

− Three drops dish soap 

− One 10mL graduated cylinder 

− 6mL 6% hydrogen peroxide 

− Three large test tubes to carry various catalysts  

− Potassium iodide (Kl) 

− Copper (II) chloride (CuCl2) 

− Sodium chloride (NaCl)  

− Three scupulas 

− Large dropper 

Procedure:  

Step 1: Place each test tube in a test tube rack.  

Step 2: Place one drop of dish soap into each test tube.  

Step 3: Measure 10mL of hydrogen peroxide into a 10mL graduated cylinder. Use 3mL of 

hydrogen peroxide per test tube.  

Step 4: Label the three additional test tubes: Kl, CuCl2, NaCl. Use them to transport and pour 

your catalysts. Add a pea-sized amount of solid Kl, CuCl2, NaCl to the appropriate test tube. 

Observe. Record your observations, including which reaction rate is the fasted and which is 

the slowest.  

Step 5: The test tube contents can be poured in the sink with plenty of water.  

 



Data Table #2: Effect of Adding a Catalyst to the Decomposition of H2O2 

 

2A: Effect of Adding a Catalyst to the Decomposition of H2O2 

Catalysts Reaction 

Rate 

(seconds) 

Observations 

Potassium iodide (KI) (medium) 

67 

Foaming very fast, orange, warm 

Copper (II) chloride (CuCl2) (fast) 120  Foamy (overflowed), orange, blue, warm 

Sodium chloride (NaCl) (slow) 20 Little amount of bubbles, no color 

change/temperature change 

 

2B: Effect of Adding a Catalyst to the Decomposition of H2O2 

 

Catalysts Reaction 

Rate 

(seconds) 

Observations 

Potassium iodide (KI) Fast Fizzing, bubbles rising, turning into orange 

(yellow color), bubbles separating from 

liquid, fast to temp change 

Copper (II) chloride (CuCl2) Medium Turning into murky green, bubbles rising, 

white layer of bubbles forming on top, 

streaks of yellow-green, against sides of test 

tubes, temp increase to warm 

Sodium chloride (NaCl) Slow Minimal bubbles, no temp change 

 

2C: Effect of Adding a Catalyst to the Decomposition of H2O2 

 



Catalysts Reaction 

Rate 

(seconds) 

Observations 

Potassium iodide (KI) fast Turns yellow orange right away, starts 

foaming and expanding. Majority of test 

tube is taken up by yellow bubbles above 

orange yellow 

Copper (II) chloride (CuCl2) medium Starts green foam, turns more transparent 

blue. White bubbles film gets larger on top. 

Temperature increases, bubbles get faster 

Sodium chloride (NaCl) slow Substances stay separated, white and clear 

 

2D) Average Data Table: Effect of Adding a Catalyst to the Decomposition of H2O2 

 

Catalysts Average Reaction Rate 

(seconds) 

Potassium iodide (KI) fast 

Copper (II) chloride (CuCl2) medium 

Sodium chloride (NaCl) slow 

 

Conclusion:  

In conclusion, my hypothesis was accepted because the strongest catalyst, Potassium 

iodide, had the fastest reaction. It was faster than Copper (II) chloride and Sodium Chloride. 

Catalyst are important to learn about because they help us better understand chemical 

changes. We have studied molecules, polyatomic ions, and different types of chemical bonds 

that hold atoms together such as covalent and ionic bonds and this experiment shows us 

how chemical changes can break these bonds.  

 

  



Part 3 (Anysia):  

Question: How will surface area affect the rate of a chemical reaction? 

Hypothesis: If you grind the tablet into a power, then it will dissolve faster in the water. 

Materials: 

− Two effervescent tablets 

− Mortar and pestle 

− Two 400mL beakers 

− Cold water 

Procedure: 

Step 1. Fill two 150mL beakers with cold water 

Step 2: Drop one effervescent tablet into a beaker of water and use the stopwatch to 

measure how many seconds it takes for the tablet to finish dissolving.  

Step 3: Use the mortar and pestle to grind the other tablet into a powder. Then pour the 

powder into the other beaker of water and measure how long it takes for the tablet to 

finish dissolving. 

Step 4: Write the times down on a separate piece of paper. 

Step 5: Dispose of beaker contents in sink. 

Data Table #3: Effect of Surface Area on the Reaction of an Effervescent Tablet and 

Water 

3A: Effect of Surface Area on the Reaction of an Effervescent Tablet and Water 

Effervescent Tablet Time it 

takes to 

dissolve 

(seconds) 

Observations 

Powder 80 Bubble film at the top 

Whole 120 Fizzed, dissolved relatively slowly 



 

3B: Effect of Surface Area on the Reaction of an Effervescent Tablet and Water 

Effervescent Tablet 

 

Time it 

takes to 

dissolve 

(seconds) 

Observations 

Powder  87 Foamed and fizzed on top, large bubbles 

formed. Powder floated on top and slowly 

sank under water 

Whole 172 Sank to bottom, floated back up. Substance 

in beaker looked carbonated and fizzy 

 

3C: Effect of Surface Area on the Reaction of an Effervescent Tablet and Water 

Effervescent Tablet 

 

Time it 

takes to 

dissolve 

(seconds) 

Observations 

 

Powder  41.86 Immediate reaction prevented powder from 

fully setting to the bottom, lots of powder-

covered bubbles covering the surface of the 

water 

 

Whole 59.55 Uniform Bubbles, push tablet up slightly, 

reaction starts right away 

 

Average Data Table: Effect of Surface Area on the Reaction of an Effervescent Tablet 

and Water 

Effervescent Tablet 

 

Average Time it Takes to 

Dissolve (seconds) 



Powder  69.62 

Whole 117.18 

 

Conclusion:  

According to the data collected, the hypothesis seems to be accepted. The powdered 

tablet dissolved much faster than the whole tablet. The smaller particles have a greater 

surface area. With greater surface area, there can be more contact between the particles of 

the water and the particles of the tablet. The powdered tablet dissolved faster because all 

the tiny particles have greater total surface area than the single whole tablet. 

 

 

 

 

  



Part 4 (Amanda): 

Question: Does the concentration of HCl affect its reaction with the magnesium? 

Hypothesis: If the acid is diluted with water, then the reaction between the M HCl and the 

magnesium ribbon will be less apparent.  

Materials:  

− Two large test tubes  

− Test tube rack 

− One 10 mL graduated cylinder 

− 2 mL 1 M HCI 

− 9 mL cold water 

− Two pieces of Mg ribbon 

− Large dropper  

Procedure: 

Step 1: Measure 1 ml of M HCl using the graduated cylinder, pour it into one of the test 

tubes and stand in test tube rack. Drop one piece of 2 cm long magnesium into the test 

tube and observe the reaction. 

Step 2: Measure 1 mL of 1 M HCl using the graduated cylinder. Dilute the acid by adding 9 

mL of water, pour ONLY 1 mL of this mixture into the other test tube and stand it in test 

tube rack. Drop one piece of 2 cm magnesium ribbon into the test tube and observe the 

reaction. 

Step 3:  Any unreacted magnesium should be thrown in the garbage. the acid can be 

poured in the sink.  

 

Data Tables #4- Effect of Concentration on the Reaction of Magnesium and 

Hydrochloric Acid 

4A: Effect of Concentration on the Reaction of Magnesium and Hydrochloric Acid 

Acid Concentration Observations of Reaction Speed of Reaction 



Higher 

(mL 1 M HCl) 

Bubbling, dissolves 

magnesium oxide that’s in 

the hydrochloric acid 

 

slow 

Lower 

(1 mL 1 M HCl + 9 mL H20 

Less bubbling, dissolves 

magnesium oxide that’s in 

the hydrochloric acid 

 

slower 

 

 

4B: Effect of Concentration on the Reaction of Magnesium and Hydrochloric Acid 

Acid Concentration Observations of Reaction Speed of Reaction 

Higher 

(mL 1 M HCl) 

Bubbles surrounding 

magnesium strip, bubbles 

around surface 

 

Medium  

Lower 

(1 mL 1 M HCl + 9 mL H20 

Less intense bubbling, little 

bit of fizz surrounding metal 

 

 

slow 

 

4C: Effect of Concentration on the Reaction of Magnesium and Hydrochloric Acid 

Acid Concentration Observations of Reaction Speed of Reaction 

Higher 

(mL 1 M HCl) 

Bubbles began to from on 

the surface of the 

magnesium and it turned a 

lighter color. It looks cleaner 

and more sliver after the 

reaction  

 

Delayed but medium speed 

 

Lower 

(1 mL 1 M HCl + 9 mL H20 

Small bubbles slowly form 

on the surface on the 

magnesium. It very slowly 

turns lighter silver.  

 

 

Slow 



 

Average Data Table: Effect of Concentration on the Reaction of Magnesium and 

Hydrochloric Acid 

Acid Concentration Observations of Reaction Speed of Reaction 

Higher 

(mL 1 M HCl) 

 

N/A 

 

Medium  

Lower 

(1 mL 1 M HCl + 9 mL H20 

 

N/A 

 

Slow 

 

Conclusion: 

The hypothesis appears to be accepted. When the acid was diluted in water, the 

reaction between the solution and the magnesium strip was similar but delayed. This is likely 

because of the lower concentration of the acid contacting the magnesium. Since H2O 

doesn’t react with magnesium, using it to dilute the HCl caused the reaction the be nearly 

identical as the undiluted solution but delayed. This proves that diluting acid won’t change 

the reaction other than the timing which will be useful information in future labs that 

require observing reactions between acids and metals.  


