Carmel Holy Word Secondary School (AL Chemistry)


Form 6 Chemistry Practical 

Experiment 2: Standardization of Hydrochloric Acid

Aim

To determine the concentration of hydrochloric acid (HCl) using sodium carbonate (Na2CO3) as the primary standard in volumetric analysis.

Chemicals

Anhydrous sodium carbonate

Several small bottles shared
Hydrochloric acid 



About 150cm3
Methyl orange indicator


Several dropping bottles shared
Apparatus

Weighing paper
several pieces

Electronic balance or triple beam balance 
several pieces shared

100cm3 beaker

2 pieces 

glass rod
1 piece

250.0 cm3 volumetric flask
1 piece

filter funnel
1 piece

dropper
1 piece

50.0 cm3 burette
1 piece

stand 
1 piece

burette clamp
1 piece

white tile
1piece

10.0 cm3 pipette
1 piece

pipette filler
1 piece

conical flask
3 pieces

washing bottle

1 piece

Procedure

A.
Preparation of Standard Sodium Carbonate Solution

1. Calculate the mass of anhydrous sodium carbonate required to prepare 250.0cm3 0.100M sodium carbonate solution.

2. Place solid sodium carbonate in oven and heat it up to 250-270℃ for about half an hour. This removes the remaining water contained in the anhydrous sodium carbonate in order to obtain better results. You may now prepare the set-up for titration in Part B.

3. After half an hour, move the container containing anhydrous sodium carbonate to a desiccator with tongs to cool down the sodium carbonate.

4. According to the mass calculated in step1, add heated sodium carbonate to the weighing paper carefully with a spatula. Weigh the mass of the weighing paper with sodium carbonate. Record the masses weighed. The weighing of sodium carbonate should be carried out as fast as possible to avoid absorption of moisture.

5. Pour the weighed sodium carbonate into a clean dry 100 cm3 beaker.

6. Add about 40 cm3 of distilled water or deionized water into the beaker. Stir the mixture with a clean glass rod until all heated sodium carbonate has dissolved.

7. Pour the sodium carbonate solution into a 250.0 cm3 volumetric flask through a filter funnel. Rinse the beaker with a small amount of distilled water or deionized water and transfer the rinse into the volumetric flask. Repeat the step of rinsing twice. Rinse the funnel carefully with distilled water or deionized water.

8. Add distilled water or deionized water to the volumetric flask carefully until the liquid level is about 1 cm below the graduated mark on the flask. (Note: You may use a washing bottle directly in the beginning, followed by using a dropper)
9. Place the flask on bench and allow the solution to settle. Using a dropper, add water drop by drop to the flask until the meniscus just touches the graduated mark.

10. Stopper the volumetric flask tightly. Turn it upside down and shake several times in order to mix the sodium carbonate with water thoroughly.

B. Using Standard Sodium Carbonate to titrate Hydrochloric Acid

1. Construct the following titration set-up as shown in the diagram.
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2. Rinse the filter funnel used in Part A with distilled water or deionized water. Close the stopcock of the burette. Add about 10 cm3 of distilled water or deionized water in the burette through the funnel. Remove the funnel. Rotate the burette horizontally to rinse its inner wall. Open the stopcock and let the water run out into the sink. Repeat this step once.

3. Follow step 2 to rinse the burette with several cm3 of the given hydrochloric acid (but not with water). Repeat this step once.

4. Close the stopcock of the burette. Pour the given hydrochloric acid through the funnel into the burette until the liquid level is near zero. Open the stopcock of burette to allow the titrant to fill up the tip and then adjust the liquid level near zero (but not above zero).

5. Rinse the conical flasks provided with distilled water or deionized water.

6. Take a pipette filler and a 25.0 cm3 pipette. Press the pipette filler and then put its tip into the top end of the pipette tightly. Keep the pipette and the pipette filler connected together. Insert the tip of the pipette into a beaker of distilled water or deionized water. Release the air pressure in the pipette filler to suck several cm3 of water. Remove the pipette filler and close the top end of the pipette with a forefinger immediately. Remove the tip of the pipette from the water. Rotate the pipette horizontally to rinse its inner side. Then, let the water run out to the sink. Repeat this step once. Finally wipe the outside wall of the pipette with tissue. (Caution: Clamp the pipette or place it safely on the bench; otherwise, it may roll down the bench.)

7. Pour about 40cm3 of the standard sodium carbonate solution into another clean 100cm3 beaker.

8. Follow step 6, rinse the pipette with the standard sodium carbonate solution in the 100cm3 beaker (but not with water). Repeat this step once.

9. Use the pipette filler to fill the pipette with the standard sodium carbonate solution until the solution is several cm above the graduated mark.

10. Remove the pipette filler and close the top end of the pipette with a forefinger immediately. Remove the tip of pipette from the standard sodium carbonate solution (better to wipe the tip with tissue quickly). Adjust the liquid level with the forefinger carefully until it just touches the graduated mark.

11. Insert the pipette into a conical flask. Remove the forefinger to allow the standard sodium carbonate to drain into the flask. When the drainage stops, touch the tip of pipette onto the inner wall of conical flask to allow the remaining droplet to flow out .

12. Add 3 drops of methyl orange indicator to the conical flask.

13. Record the initial burette reading in the table provided. The reading should be accurate to 2 decimal places.

14. Insert the tip of burette into the mouth of conical flask containing the standard sodium carbonate. Start titration by opening the stopcock of the burette to allow hydrochloric acid to drain into the flask. During the process of titration, swirl the conical flask continuously to mix the solutions. When the solution in the conical flask just changes from yellow to orange, close the stopcock of the burette immediately.

15. Record the final burette reading in the table provided. This is a trial titration to estimate the volume of hydrochloric acid required. Calculate the volume of hydrochloric acid added in titration.

16. Add the given hydrochloric acid to the burette through a filter funnel if the volume remained is not enough to carry out another titration.

17. Repeat steps 9-16 to obtain 2-3 sets of consistent results (difference of results within 0.10 cm3). However, stop draining hydrochloric acid at about 3 cm3 less than the estimated value. Then add hydrochloric acid drop by drop until the reaction mixture in conical flask just changes from yellow to orange.

Results

Mass of anhydrous sodium carbonate : _____________________g

Mass of anhydrous sodium carbonate used : _____________________________g

	
	1st (Trial)
	2nd
	3rd
	4th

	Final burette reading (cm3)
	
	
	
	

	Initial burette reading (cm3)
	
	
	
	

	Volume of hydrochloric acid reacted (cm3)
	
	
	
	


Average volume of hydrochloric acid reacted = ______________________cm3
Questions

1. Calculate the real concentration of sodium carbonate solution used in terms of mol dm-3.

2. Calculate the concentration of the given hydrochloric acid in terms of mol dm-3
3. Why are sodium hydroxide and hydrated sodium carbonate not suitable to be used as “primary standard”?

4. Why is it necessary to rinse the pipette with the standard sodium carbonate?

5. Explain whether the rinsing of conical flask with the standard sodium carbonate would lead to experimental error.
#
Recommended reference: T. M. Leung & C. C. Lee, Phy. Chem. I (4th Ed.), p.50-59 “Titration” for detail and graphical guidelines of working procedures.
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