Contaminated Water

Teacher Notes

Lab Time:  30-40 minutes

Prep Time:  5-10 minutes

Preparation of Solutions:  


Contaminated water:  Add ½ Tablespoon sodium chloride, ½ teaspoon garlic powder, ½ cup used coffee grounds and 1/3 cup vegetable oil to 2 L of tap water and mix well.

Sample Data: 

	
	Volume (mL)
	Color
	Clarity
	Odor
	Presence of Oil
	Presence of Solids
	Conductivity

	Before Treatment


	100
	Dark tan
	Cloudy
	Yes
	Yes
	Yes
	Yes

	After oil-water separation


	67
	Dark tan
	Cloudy
	Yes
	No
	Yes
	Yes

	After sand filtration


	65
	Pale tan
	Clearer
	Slight
	No
	None observable
	Yes

	After charcoal adsorption and filtration
	63
	Lighter tan
	Clearer
	None
	No
	None observable
	Yes

	Distilled water


	XX
	Colorless
	Clear
	None
	No
	No
	No


Sample Calculations:

1. Calculate the percent of the contaminated water that was purified.

(63 mL/100 mL) x 100 =  63%

2. Calculate the volume of water lost during the whole purification process.

100 mL-63 mL = 37 mL

3. Calculate the percent of the contaminated water that was lost.

(37 mL/100 mL) x 100 = 37%

Questions:  

1. What separation techniques and/or physical properties were used to purify the contaminated water?

Density of oil and water and filtration

2. What was the purpose of using the layers of gravel in the sand filtration?

The bottom layer was to keep the sand from going through the holes in the cup and the top layer was to keep the sand from mixing with the water as the water was poured into the cup.

3. What was the purpose of mixing charcoal in the water sample before filtering?

The charcoal adsorbs odorous substances.

4. Explain the results of the conductivity test of your purified water compared to the distilled water sample and how could this be corrected?

A dissolved solid must still be in the original sample.  The sample could be distilled to remove the solid and keep the water.  

5. Would evaporation be effective in removing dissolved solids in an effort to purify a sample of water?  Why or why not?

No, evaporating the sample would separate the solids and water but would result in the loss of any purified water.

6. What are some of the ways that water becomes contaminated?

Answers will vary, but could include oil spills, waste water from industrial plants, etc.

7. How could the purification methods used be improved to increase the percent of purified water recovered?

Answers will vary, but could include letting the filtrations drip longer, increase the number of filtrations, use less porous filter paper and/or finer sand.

8. Analyze the cost factor of purifying large quantities of water using a similar process?

The cost including cost due to time will far exceed the amount of water that can be recovered.

9. How does your local water facility purify its water during water treatment?

Answers will vary.

Considerations:


Separatory funnels can be used to separate the oil and water if available or thin stemmed droppers can be used to siphon the oil layer off of the water layer.  The decolorizing charcoal can be mixed with a small amount of water to make a thick slurry to keep it from being as messy.  Aquarium charcoal can be used as a cheaper alternative to the decolorizing charcoal if it is ground with a mortar and pestle.  Activated charcoal can be used if all the oil is removed.  If a distillation apparatus is available, a demonstration of how it works would be very appropriate. Source:  Chemistry in the Community, Fourth Edition.
