Analysis of Drain Cleaners

Introduction:

Most common household cleaners contain acids or bases.  Acidic cleaners, such as toilet bowl cleaners, often contain hydrochloric acid or sodium bisulfate to remove alkaline deposits or stains. Basic cleaners are designed to dissolve grease, hair, and food.  In this experiment, you will use a pH meter to monitor the titration of a drain cleaner.  This kind of reaction is referred to as a potentiometric titration and does not require the use of an acid-base indicator.

When the data has been plotted, two endpoints will be determined.  Since sodium hydroxide is a stronger base, it will expend the acid first.   Therefore, the first endpoint will allow the determination of the amount of sodium hydroxide in the sample.  The second endpoint indicates the amount of sodium hypochlorite in the sample.  When the titrations are completed,  results can be compared with the package or literature values.

Purpose:

The purpose of this experiment is to determine the percentages of sodium hydroxide and sodium hypochlorite in a commercial drain cleaner.

Equipment / Materials:

drain cleaner

droppers

distilled water

pH meter and electrode

top loader balance

pH buffer solutions (pH 7, 10)

magnetic stirrer

stirring bar

1 mL pipet or automatic pipet

stirring rod

50 mL buret and clamp

0.10 M HCl

250 mL beaker

150 mL beaker

Procedure:

1.  Plug in the pH meter and allow it to warm up for about 10 minutes.

2.  The temperature knob should be set between 20 and 25(C.

3.  Remove the cap from the electrode, and rinse the electrode with DI water.  Blot the end with a Kimwipe.

4.  Place the electrode in the pH 7 buffer, turn the knob to pH, and adjust the pH to 7.00 with the standardization knob.

5.  Place the instrument on standby.  Rinse and blot the electrode.

6.  Place the electrode in pH 10.00 buffer, turn the knob to pH, and adjust the pH to 10.00 with the slope knob.

7.  Place the instrument on standby.  Rinse and blot the electrode.
8.
Use ~ 5 mL of the 0.10 M HCl solution to rinse the buret.  Fill the buret with the acid solution past the 0.00 line and drain.  If the 0.00 mL line is passed, use a dropper to get the reading to 0.00 mL.  Make sure the buret tip is filled with acid.

9.
Mass a clean, dry 250-mL beaker, and record the value.  Using the pipet, add 3.0 mL of drain cleaner to the beaker.  Remass the beaker, and record the value.

10.
Add ~ 75 mL of distilled water to the beaker.

[image: image1.png])
P

stiring bar

dectde —>

SR pa—
g e




11.
Place the magnetic stirrer in the beaker, and turn on the stirrer slowly. Immerse the electrode in solution, keeping the electrode above and to the side of the stirring bar. See diagram.

12.  Begin titrating, stopping to record the volume of acid and the pH on the data sheet at intervals of about 0.2 to 0.3 pH units or 1 mL, whichever comes first.  Continue to add acid until a pH of less than 3.0 is obtained.

13.  Plot the pH versus milliliters of acid.  There will probably be two inflection points on the graph.  The midpoints of these regions represent two different endpoints, the first for NaOH, and the second for NaOCl.

Data Table:


mass of dry beaker  


mass of beaker and cleaner  


name of product   






	pH
	mL acid
	
	pH
	mL acid
	
	pH
	mL acid

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Calculations:

Using the volume of acid to reach each endpoint, the concentration of the hydrochloric acid, and the formula weights of the components (NaOH and sodium NaOCl), calculate the percentage of each by weight.

% NaOH  




% NaOCl  





Questions:


a. Why is water added to the beaker containing the drain cleaner?


b. Why does the volume of the water added not have to be exact?


c. What volume of acid is needed to neutralize the drain cleaner solution?
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