
Angelina, Jian, Joon, Kathryn 
TALONS Science 9 

April 1-3 Science Lab 

Angelina Alexander, Jian Ross, Joon Lee, Kathryn Matheson 

April 1-3 2019 

 

Guiding Question: 

Rate of dissolution: Why do the surface area of the solute, the temperature of the solvent, and 

the amount of agitation that occurs when the solute and the solvent are mixed the rate of 

dissolution? 

 

Part 1: Surface Area of the Solute 

Hypothesis:  

If the surface area of the solute increases, then the copper(ll) sulfate will dissolve 

at a faster rate. 

Materials:  

• 2 grams of CuSO4 – powder 

• 2 grams of CuSO4- fine crystal 

• 2 grams of CuSO4 – chunky/ medium crystal  

• 3 250 mL beakers 

• 450 mL of room temperature, tap water 

• Stainless Steel Scoopula 

• Mortar and pestle 

• Weighing paper 

• Three-beam balance 

• Stopwatch 

• Safety goggles 

• Paper towels 

Procedure:  

1. Gather and prepare all required safety equipment and materials. 

2. Fill the first 250 mL beaker with 150 mL of room temperature, tap water. 

3. Find the weight of the weighing paper. 
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4. Measure 2 grams of CuSO4 powder using the scoopula, weighing paper, 

and three-beam balance. 

5. Pour the CuSO4 powder into the beaker. 

6. Record the amount of time the CuSO4 powder takes to dissolve. Note the 

results. 

7. Fill the second 250 mL beaker with 150 mL of room temperature, tap 

water. 

8. Measure 2 grams of CuSO4 fine crystal using the scoopula, weighing paper, 

and three-beam balance. 

9. Pour the CuSO4 fine crystal into the beaker.  

10.  Record the amount of time the CuSO4 fine crystal takes to dissolve. Note 

the results. 

11.  Fill the third 250 mL beaker with 150 mL of room temperature, tap water. 

12.  Measure 2 grams of CuSO4 chunky/medium crystal using the scoopula, 

weighing paper, and three-beam balance. 

13.  Pour the CuSO4 chunky/medium crystal into the third beaker. 

14.  Record the amount of time the CuSO4 chunky/medium crystal takes to 

dissolve. Note results. 

15.  Safely clean, put away, and/or dispose of all equipment and chemicals. 

Results: 

Table #1: 

The form of CuSO4 and the dissolving time 

Form of CuSO4 Dissolving time 
(seconds) 

Rate (grams per 
second) 

CuSO4- Powder 543 0.0037 
CuSO4- Fine Crystal 1212 0.0017 
CuSO4- Chunky/Medium Crystal 1805 0.0011 

 

Discussion: 

Through the results, it showed that as the surface area of the solute increased, 

the CuSO4 dissolved at a faster rate. The CuSO4 in the form of the powder had 

the largest surface area of the solute. The powder dissolved at the fastest rate 

with 0.0037 grams per second. The CuSO4 in the form of the chunky/medium 
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crystal had the least amount of surface area of the solute. The chunky/medium 

crystal dissolved at the slowest rate with 0.0011 grams per second. 

Conclusion: 

Based on the data collected, the hypothesis seems to be accepted because as the 

surface area of the solute increased, the copper(ll) sulfate dissolved at a faster 

rate. This is because the water molecules had more immediate contact with the 

CuSo4 when there was a larger surface area of the solute exposed. This led to a 

faster reaction and physical change. This connects to the kinetic molecular theory. 

The kinetic molecular theory states that molecules are in constant motion. The 

water molecules constantly move and eventually, dissolve the CuSO4. The more 

area these molecules can come into contact with, the faster the dissolution 

process will happen. In conclusion, this test of dissolution seemed to be 

successful. 

Recommendations:  

As a safety precaution, keep paper towels nearby to immediately clean up any 

spills. For the research to be proved further, many factors come into play. An 

increase in trials is necessary to confirm the data, as well as, changes to the 

experiment itself. For example, using distilled water will be more reliable than tap 

water. Tap water is unreliable due to unpredictability in temperature and other 

qualities. Controlling this factor will make the experiment more exact. 

  

Part 2: Temperature of the Solvent 

Hypothesis: 

If the temperature of the water increases, then the copper(ll) sulfate will dissolve 

faster.  

Materials: 

CuSO4- fine powder 

 Ice water  

Room temperature water 

Warm water  
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Boiling water 

Kettle  

Stopwatch 

Hot plate 

Scale 

4 beakers (50 or 100ml) 

Thermometer 

Scoopula 

Weighing dish 

Procedure: 

1. Fill a 200ml beaker with 150mls of ice water and record the temperature of 

the water 

2. Put 2g of CuSO4 into the water and record how long it takes to react 

3. Fill a second 200ml with 150mls of room temperature water and record the 

temperature 

4. Put 2g of CuSO4 into the water and record how long it takes to react 

5. Fill a 200ml beaker with 150mls of warm water and record the temperature 

of the water 

6. Put 2g of CuSO4 into the water and record how long it takes to react 

7. Fill a 200ml beaker with 150mls of boiling water and record the 

temperature of the water 

8. Put 2g of CuSO4 into the water and record how long it takes to react 

9. Record results and conclude  
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Results: 

Table #2 The temperature and dissolving time of the CuSO4 in the water (trial 1) 

Type of water Temperature of 
water 

Dissolving time 
(minutes) 

Rate of dissolving 
(grams/minute) 

Ice water 12°C 9:33.77 0.021 
Room 
temperature 
water 

23°C 3:55.87 0.052 

Warm water 36°C 4:25.84 0.045 

Hot water 66°C 1:55.23 0.1 

 

Discussion: 

As the temperature of the water increased, the dissolving rate went up.  

Conclusion: 

The hypothesis seems to be accepted, as the temperature of the solvent 

increased, the rate of dissolution went up. This is because of the kinetic molecular 

theory. Kinetic molecular theory states that particles move faster when energy is 

applied, and when the temperature of the solvent increases more energy is 

applied. This helps the solvent molecules attach to the CuSo4 molecules and 

separate them from each other, the heat energy helping the process speed up. 

This information could be useful in a real life scenario if you are trying to dissolve 

a sugar cube as fast as you can, it will dissolve faster when the water is closer to a 

boiling point.   

Recommendations: 

The things that one could do next time is to do more trials. One cannot be 

confident in accepting or refuting ones claim, as one only completed one trial. 

One could try and repeat this experiment with more time to complete it in. The 

other thing that one would change is the language in one’s write up. One needs to 

make sure that one doesn’t have pronouns and that they are using the term ‘rate’ 
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properly. Making sure to do that ensures that one’s write-up sounds scientific and 

professional.  

 

 

 

 

Part 3: Amount of Agitation 

Hypothesis: If the amount of agitation increases, then the copper(ll) sulfate will 

dissolve at a faster rate.  

Materials: 

• 8g CuSo4 – Powder 

• Glass stirring Rod 

• 3 250 mL beakers  

• Stop watch  

• Weighing boat 

• Triple beam balance 

• H2O  

• Safety goggles 

• Stainless steel scoopula 

Procedure: 

1. Make sure that all necessary safety equipment and clothing is on and 

readily accessible.  

2. Fill four 250 mL beakers with 150 mL of water each. Lable each beaker with 

A, B, C, and D. 

3. Measure 2 grams of powder CuSo4 with a triple beam balance and a 

weighing boat.  Pour 2 grams of powder CuSo4 into one of the four 

graduated cylinders  

4. Repeat step 3 three times. (4 beaker filled with 2 grams of powder CuSo4) 

5. Pour 2 grams of powder CuSo4 into beaker A 

6. Do not Stir A.  
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7. Measure the amount of time with a timer it takes for the powder CuSo4 to 

dissolve. 

8. Add 2 grams of powder CuSo4 into beaker B 

9. With the stirring rod, stir beaker B with 1 one second rotation every 5 

seconds until complete dissolution 

10. Measure the amount of time with a timer it takes for the powder CuSo4 to 

completely dissolve 

11. Add 2 grams of powder CuSo4 into beaker C 

12. With the stirring rod, stir beaker C with 1 one second rotation every 10 

seconds until complete dissolution 

13. Measure the amount of time with a timer it takes for the powder CuSo4 to 

completely dissolve  

14. Add 2 grams of powder CuSo4 into beaker D 

15. With the stirring rod, stir beaker D with 1 one second rotation every 15 

seconds until complete dissolution 

16. Measure the amount of time with a timer it takes for the powder CuSo4 to 

completely dissolve 

17. Record results 

18. Clean up all the equipment and wipe down tables. Return equipment. 

Results: 

Data table #3a 

Effects of different amounts of agitation on dissolving rate 

Time between rotations (One 
rotation per second) 

Dissolving Rate (g/s) 

Zero rotations 0.0013  
Five Second Intervals 0.0333 
Ten Second Intervals 0.0151                         

15 Second Intervals 0.007 

 

Data table #3b 

Effects of different amounts of agitation on dissolving rate 
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Stirring Rotations (One 
rotation per second) 

Dissolving Rate (g/s) 

Zero rotations 0.0012 
Five Second Intervals 0.0335 
Ten Second Intervals 0.0151 

15 seconds Intervals 0.007 

 

Data table #3c 

Effects of different amounts of agitation on dissolving time. (Average) 

Stirring Rotations (One 
rotation per second) 

Dissolving Rate (g/s) 

Zero rotations 0.00125 

Five Second Intervals   0.0334 
Ten Second Intervals 0.0151 

15 Second Intervals 0.007 

 

Discussion: 

 The data seems to show that more agitation allows for faster dissolving of CuSo4 

powder in water. The most frequent stirring (5 second intervals) allowed for the 

CuSo4 to dissolve at the fastest rate. The least frequent stirring (15 second 

intervals) made the CuS04 dissolve at the slowest rate. 

Conclusion: 

The hypothesis seems to be accepted because the data shows that more agitation 

made for a faster rate of dissolution. In the experiment, different levels of 

agitation were tested to see if it increased the rate of dissolution in a CuSo4 and 

water solution. This hypothesis can also be proven with proven principles and 

facts. Liquid molecules are sliding past each other (kinetic molecular theory), 

dissolving happens quicker if there is more contact between the solute and 

solvent, energy makes particles move (kinetic molecular theory) and particles are 

always moving (kinetic molecular theory). The test with less agitation made the 

solute less exposed to the solvent because the particles were not colliding with 

each other. This lack of contact made for less energy because there was no 
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agitation. It sat at the bottom and did not make enough contact with the solvent 

to dissolve at a fast rate. However, with the test with more agitation, the solute 

was able to make more contact with the solvent, making it dissolve at a faster 

rate. This was because the agitation added energy, allowing it to make more 

contact with each other.  Although no stirring/less stirring has no/less physical 

contact with the water, the particles still vibrate and contact each other. Thus, it 

still dissolved, but at a slower rate. This experiment and idea can be used to speed 

up the manufacturing of medicines. When mixing together chemicals, the 

manufacturer can agitate the solution more to speed up the manufacturing of the 

medicine.  

Recommendations: 

To make the claim more general, it is possible to change the solvent and solute 

and test if more agitation speeds up dissolution, regardless of the solvent and 

solute. Also, this experiment can be done differently because adding agitation can 

be done in many ways. In the future, to further prove that agitation speeds of 

dissolution, it is possible to stir more intensely, stir continuously, stir only at the 

beginning, shake the beaker, or vibrate the beaker. All are methods of agitating 

the solution. Some safety recommendations are to make sure nothing gets 

contaminated, keep equipment away from the edge of the table, and know what 

to do if glass is to shatter. 

 

 

 

 


