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Titration

GOAL

Learn a titration technique to determine the concentration of an acid by neutralizing it with a base of known concentration.

MatEriAlS

•
2 50-mL beakers, labelled HCl and NaOH 
•
50-mL burette
•
25-mL burette
•
0.1 mol/L sodium hydroxide (NaOH) solution 
•
disposal container
•
125-mL Erlenmeyer flask
•
burette clamp
•
dropper of bromothymol blue
•
retort stand
•
sheet of white paper

•
hydrochloric acid (HCl) solution of
•
wash bottle of distilled water
unknown concentration
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1. 
Use the beaker labelled HCl to pour a small amount of hydrochloric acid into the 25-mL burette. Block the mouth of the burette, then hold the burette horizontally and turn it over to wet its inner sides. Empty the burette through its stopcock into the disposal container.


2. 
Fill the burette with hydrochloric acid past the 0 mark. Attach the burette to the retort stand with the burette clamp. Quickly open and close the stopcock to evacuate any remaining air 
in the tip of the burette.


3. 
Set the HCl level in the burette to exactly 0.


4. 
Repeat steps 1 to 3 with the 50-mL burette and sodium hydroxide (NaOH).


5. 
Pour 25 mL of hydrochloric acid from the burette into the Erlenmeyer flask. Add 3 drops of bromothymol blue.


6. 
Place the sheet of white paper under the Erlenmeyer flask so that you can see any change 
in colour of its contents.


7. 
Add sodium hydroxide, a little at a time, to the Erlenmeyer flask. Mix well after each addition by swirling the flask.

8. 
When the liquid in the Erlenmeyer flask starts to turn yellow, reduce the sodium hydroxide additions to one drop at a time. You can even reduce them to fractions of drops by turning the stopcock rapidly. Remember to mix well after each addition.


9. 
When the mixture turns green, stop adding drops: you have reached the point of neutralization.


10. 
Record the amount of sodium hydroxide you used by reading the volume on the 50-mL burette.

11. 
Empty all liquids into the disposal container. 


12. 
Rinse glassware thoroughly with distilled water.


13. 
Clean up and put away the materials.


rEsults

Record your results in the table below. Give your table a title.

	Title:
	

	
	


	Substance
	Concentration
(mol/L)
	Volume
(mL)

	Hydrochloric acid (HCl)
	
	

	Sodium hydroxide (NaOH)
	
	


CALCULATIONS
Determine the concentration of the acid, using the formula below.

	Ca  Va = Cb  Vb
Ca is the concentration of acid (in mol/L)

Va is the volume of acid (in mL or L)

Cb is the concentration of base (in mol/L)

Vb is the volume of base (in mL or L)




Reflecting on the lab technique

1.
Why was it necessary to wet the sides of the burettes with the solutions? 

	
	

	
	

	
	

	
	


2.
Could a substance other than bromothymol blue have been used? Explain your answer.

	
	

	
	


3.
What would happen if you used a 0.5 mol/L sodium hydroxide (NaOH) solution?
	
	

	
	


4.
What are the possible sources of error in this lab? 

	
	

	
	

	
	


5.
How could you improve the protocol for this lab?

	
	

	
	

	
	


LAB 34 























Science labs
























































	PROGRAMS: 	ST, EST, SE�
�
	LAB TYPE: 	Technique�
�
	CONCEPT: 	Acid-base neutralization reaction�
�
	student BOOK: 	Chapter 4, page 119�
�
	TOOLBOX:	Page 30�
�









3


LAB 34



Science labs
Titration

