
Gravimetric Analysis of the Limiting Reagent 

in a Precipitation Reaction 
Video Tutorials 

Videos that will help you understand how to perform this experiment are posted at  

https://www.youtube.com/channel/UCJgCALLFWErQLRSvZWNT8Iw 

 

Look for videos with this experiment title in their name. 

 

 

 

 

 

 

 

 

 

 

Figure 1. Solution of magnesium sulfate a) before and b) after the addition of saturated calcium 

chloride. Notice the white precipitate of calcium sulfate formed. 

 

 

 

 

 

 

 

 

 

b) a) 

https://www.youtube.com/channel/UCJgCALLFWErQLRSvZWNT8Iw


Experimental Procedures 

Preparation of Saturated Calcium Chloride Solution 

1. Turn on your scale, place the weighing boat on the measurement pan and zero the scale 

by pressing the Tare button. 

2. Using your 1 teaspoon scoop, deliver 5 level scoops of calcium chloride dihydrate into 

the weighing boat. 

3. The mass should be about 25 grams. If it is not add or remove calcium chloride dihydrate 

until it is between 24-26 grams. It is not necessary to record the mass of the calcium 

chloride dihydrate. 

4. Transfer the calcium chloride dihydrate from the weighing boat the mortar and pestle. 

5. Grind the calcium chloride dihydrate until it is a very fine powder. 

6. Transfer the calcium chloride dihydrate into a coffee mug.  

7. Using your 25 mL graduated cylinder measure approximately 25 mL of water and add it 

to the coffee mug. 

8. Gently stir the mixture in the coffee mug for several minutes using a clean spoon almost 

all of the calcium chloride should dissolve. 

9. Place the mug in a bowl of cool tap water for five minutes to allow it to cool. While it 

cools you may start the next part of this experiment preparing the magnesium sulfate 

stock solution. 

10. Once the solution has cooled for five minutes, place the disposable funnel from your kit 

over another sturdy cup such as a coffee mug. 

11. Place a paper filter in the funnel and pour the calcium chloride mixture from the first 

coffee mug into the paper filter. 

12. This solution is very viscous and the as a result the filtration will take several minutes. 

When the solution has completely passed through rinse off the funnel gently making sure 

no solid remains in it. Dab it dry with your microfiber rag or a clean paper towel. 

13. Using the permanent magic marker in your kit label the filtered solution as Saturated 

Calcium Chloride Solution. 

 

 

 



Preparation of Magnesium Sulfate Stock Solution 

1. Turn on your scale, place the 100 mL mixing container (screw top plastic container with 

the light blue lid) on the measurement pan and zero the scale by pressing the Tare button. 

2. Place the mixing container on the measurement pan and zero the scale by pressing the 

Tare button. 

3. Using your 1 teaspoon scoop, deliver 1 level scoop of magnesium sulfate heptahydrate 

into the mixing container. 

4. Using your 1/8 teaspoon scoop, deliver 4 level scoops of magnesium sulfate heptahydrate 

into the mixing container. 

5. The total mass should be about 7.0 grams. If it is not add or remove magnesium sulfate 

heptahydrate until the total mass is between 6.9 g – 7.1 g. It is not necessary to record the 

exact mass of the magnesium sulfate heptahydrate. 

6. Add the 70.0 mL of water to the mixing container with the magnesium sulfate 

heptahydrate using the markings on the container. 

7. Screw the cap on firmly and shake the mixture until the magnesium sulfate heptahydrate 

completely dissolves. 

8. Using a dropper add water carefully to the mixing container up to the 80 mL mark 

9. Label the 10 test tubes from your kits with number #1-#10 using the permanent magic 

marker in your kit and stand them up in the foam test tube rack. 

10. Add 6.0 mL of the Magnesium Sulfate Stock Solution to each test tube, using the markings 

imprinted on the test tube. Carefully adjust this volume using the dropper. 

11. Wash the remaining unused Magnesium Sulfate Stock Solution in the mixing container 

down the sink with running tap water. 

12. Rinse the mixing container thoroughly with tap water and dry it with a clean cloth or 

paper towel. 

 

 

 

 

 

 

 

 



Precipitation of Calcium Sulfate  

1. Take the 10 paper coffee filters in your kit and using a pencil label them #1-#10. 

2. Turn on your scale and zero it by pressing the Tare button. 

3. Place filter #1 on the pan and record its mass in the data table as the Mass of Filter for trial 

#1. Repeat this step for filters #2-10. 

4. Label 10 paper coffee cups #1-10 with the sharpie from your kit. 

5. Place a disposable funnel over each coffee cup and place the numbered filters in the 

disposable funnels on top of their respective coffee cups. 

6. To the test tube labeled #1 add 5 drops of the Saturated Calcium Chloride Solution. 

7. Place a cap on the test tube and holding the cap firmly on with your thumb shake it for 

10-15 seconds. 

8. Pour the contents of test tube#1 into the filter on coffee cup #1. 

9. Add one dropper full of water (about 3.0 mL) to test tube #1, swirl the water around 

gently and pour it into the filter. Repeat this step if necessary, until all the solid in the test 

tube has been washed into the filter. Allow most of the liquid to drain through the filter. 

10. Repeat steps 6-9 using test tubes #2-10 adding the contents of each tube to the filter in the 

coffee cup of the same number. In step 4 instead of adding 5 drops add the number of 

drops of Saturated Calcium Chloride Solution shown below. For test tubes #7-10 you may 

measure the volume of Saturated Calcium Chloride Stock in mL. (26 drops = 1.0 mL of 

Calcium Chloride Stock) 

Test tube #2 – 10 drops of Saturated Calcium Chloride Solution 

Test tube #3 – 15 drops of Saturated Calcium Chloride Solution 

Test tube #4 – 20 drops of Saturated Calcium Chloride Solution 

Test tube #5 – 25 drops of Saturated Calcium Chloride Solution 

Test tube #6 – 30 drops of Saturated Calcium Chloride Solution 

Test tube #7 – 52 drops (2.0 mL) of Saturated Calcium Chloride Solution 

Test tube #8 – 104 drops (4.0 mL) of Saturated Calcium Chloride Solution 

Test tube #9 – 156 drops (6.0 mL) of Saturated Calcium Chloride Solution 

Test tube #10 – 208 drops (8 mL) of Saturated Calcium Chloride Solution 

Note: If you accidentally add an extra drop or two by accident your experiment will 

not be ruined. If this happens simply cross out the number of drops in the data table 

for that trial and write in the actual number of drops that you added. In the next 

addition add that many drops less so you do not have to change the number of drops 

for all trials after the mistake in the data table. 



 

11. Allow all the liquid to pass through the filter before proceeding to the next step. 

12. When all the liquid has completely passed through all the filters draw up one dropper 

full of cold tap water and gently squirt it a few drops at a time into each of the filters 

trying to wash the whole surface of the filter with water. Allow all this water to 

completely drain through. Repeat this step twice on all filters. 

13. If you have methanol, ethanol, or isopropyl alcohol or nail polish remover around the 

house, you can repeat the wash step above using one dropper full to do a wash similarly 

to the wash performed with cold water. This will help it dry more quickly but is not 

absolutely necessary.  

14. When all the liquid has completely passed through all the filters you must set them out 

to dry for a week. To do this remove each filter from its funnel, pour the filtrate (the 

solution that passed through the filter) down the sink or into your waste container. Nestle 

each filter over the top of its corresponding Dixie cup. If possible, keep the cups in a place 

that wthey will not be knocked over. If possible keep them in a place that is warm such 

as near a radiator or in the sunlight on a windowsill. Alternatively, you could hang the 

filters up to dry on a clothesline using clothesline clips or binder clips to secure them. If 

you dry the filters in this way take care to not allow any of the solid in the filter to be lost. 

Note: The following steps are to be performed about a week after the above steps were 

performed.  

15. After one week has passed turn on your scale and zero it by pressing the Tare button. 

16. Place filter #1 on the pan and record its mass in the data table as the Mass of Filter #1 

containing Calcium Sulfate. Repeat this step for filters #2-10. 

17. Calculate the mass of CaSO4 formed in the precipitation reaction by subtracting the Mass 

of the Filter for trial #1 from the Mass of the Filter Containing CaSO4 for trial #1 

Mass of CaSO4 formed = Mass of Filter Containing CaSO4 - Mass of Filter 

18. Record the Mass of CaSO4 formed in trial#1 in the data table. 

19. Repeat this step to calculate the masses of CaSO4 formed in trials #2-#10 

20. Prepare a graph of Mass of CaSO4 formed versus Number of Drops of Saturated Calcium 

Chloride Stock Added 

 

 

 



Data Table 1. 

Trial # 

Number of 

Drops of 

Calcium 

Chloride Added 

Mass of the 

Filter 

Containing 

CaSO4 (g) 

Mass of the 

Filter (g) 

Mass CaSO4 

formed (g) 

1 5    

2 10    

3 15    

4 20    

5 25    

6 30    

7 52    

8 104    

9 156    

10 208    

 

Note for trials 6-10 you may measure the volume of Saturated Calcium Chloride Solution in 

milliliters using the relation that this solution has 26 drops/mL. 

 

 

 

 

 

 



Postlab Assignment 

Suggest a hypothesis that explains the pattern/shape for the trend of the data in your graph. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


