Simple Titration Lab
Name_________________________________ pd_____date_____
Pre-lab Assignment 

1. Define the following vocab:

TITRATION
STANDARD SOLUTION
END POINT 

MOLARITY

2. Write the balanced equation for the reaction of sodium hydroxide with hydrochloric acid.  Include the correct products.
3. Explain how a titration works and why they are done. (Use complete sentences)
4. How will you know when your titration is finished?
5. Label the pH scale below with acid, base, and neutral, indicating numbers for each.

6. On the scale above, use an arrow to show where your equivalence point is located.
Purpose and Theory 

In this lab you will be performing a titration to determine the concentration of an acid solution.  It is necessary in this lab to understand the difference between acids and bases.  One definition is that acids produce H+ in aqueous solution, and bases produce OH–.  Hydrochloric acid and sodium hydroxide combine together in a double displacement reaction to produce a neutral solution.  Square brackets are used to indicate concentration:  [H+] means “concentration of the hydrogen ion, in moles per liter.” 

An indicator is a substance that changes color depending on exactly how acidic a solution is.  You may be familiar with litmus paper, but there are more precise ones available.  In this lab you will use Phenolphthalein ("FEEN-ul-thay-leen") as your indicator.  This indicator is clear in acid solution and turns pink in basic solution.  An acid solution with phenolphthalein in it will be clear.  If base is added a drop at a time, a pink tint will linger longer and longer after each drop, until it finally stays pink starting exactly when the acid is all neutralized.   This is called the equivalence point or end point.
Procedure 

1. Put on your goggles.  Assemble all glassware as demonstrated.  

2. Practice using the valve control on the buret, by allowing a very small amount of the base solution out a drop at a time into a beaker.  This will also ensure that the buret tip is full of base solution.  Rinse out the beaker when you are done.

3. Record the volume of base in the buret to the proper number of sig figs.  Also record the exact concentration of the NaOH solution. (Ask for help if you are confused)
4. Use a volumetric pipette to measure out 20 mL (10mL twice)  of hydrochloric acid from the container marked “Unknown HCl” at your bench.  Carefully pour this into a clean erlenmeyer flask and add one single drop of indicator from the dropper bottle provided.
5. Slowly, but steadily titrate the base into the acid ( in the volumetric flask), being careful to mix thoroughly by swirling the flask as you proceed.  You should use the wash bottles full of distilled water to occasionally rinse down the inside surface of your round flask.

6. When the pink color begins to linger before mixing, begin to add base drop by drop, swirling thoroughly after each additional drop.

7. When the solution becomes permanently tinted pink, record the final volume of base in the buret.  Many people find it easier to see the color change if they keep a sheet of CLEAN white paper under the beaker they are swirling.

8. Repeat for a total of at least two trials. 
	
	TRIAL #1
	TRIAL #2
	(If time permits)

TRIAL #3 

	Volume of HCl used (mL)
	
	
	

	Initial volume  of NaOH (mL)
	
	
	

	Final volume  of NaOH (mL)
	
	
	

	Total volume  of NaOH (mL)
	
	
	

	Molarity of NaOH (M)
	
	
	

	Moles NaOH used (mol)
	
	
	

	Molarity of HCl (M)
	
	
	

	Average Molarity of HCl for all trials (M)
	
	


POST-LAB: COMPLETE CALCULATIONS SHOULD BE SHOWN BELOW.

Post Lab Q’s (Show ALL Work)
1. How would it affect your results if you used a beaker with residual water in it to measure out your standardized sodium hydroxide solution?

2. 81.7 mL of 1.34 M HNO3  were used to titrate 56.3 mL of a LiOH solution.  Find the concentration of the lithium hydroxide.

3. 42.3 mL of 0.285 M HCl were used to titrate a NaOH solution having a concentration of 0.714 M. What volume of base was needed?
4. Commercials about antacids are on television all the time. How would you go about investigating bases like antacids, which are solid?

5. How would you investigate which antacid neutralizes the most acid or is the most cost-effective?

