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Water and Water Pollutants
Introduction

Water quality is something with which we are all concerned. We all rely on water for our existence and

typically the source of our water is a natural source, i.e. lakes, rivers, or wells. Nature adds many things to water which contribute to the pH, hardness, and buffering ability. Humans are major contributors to water pollution by allowing industrial, farm, and household waste products to enter into these water sources which can decrease the quality and increase the health hazards. Even gaseous emissions from automobiles and industrial plants find their way into our water supply as these gases mix in the atmosphere with potential rain water. Nitrate ion is a very common water contaminant especially in agricultural regions. It is prominent because of nitrogen-containing fertilizers. Nitrate ion concentration in drinking water is federally regulated and must be controlled to a maximum of 45 mg nitrate/L water through treatment. Unfortunately, many rural drinking water sources are untreated and not monitored.

In this lab, you will measure the pH, buffering ability, hardness, and nitrate concentration in your water

samples. Each team must analyze at least two water samples.

Safety and Waste

Goggles must be worn at all times. All solutions used in this experiment may be disposed of down the

drain along with the water.

Materials

2 water samples (student-provided)* 
0.010 M Na EDTA solution 
calmagite indicator

ammonia buffer 


dilute HCl 


sulfanilic acid

Zn/NaCl granular mixture 

N-1-naphthyl-ethylenediamine dihydrochloride

2 M NaC3H2O2 



1 M HCl (in dropper bottle) 
1 M NaOH (in dropper bottle)

calibrated pH meter


magnetic stirrer 

Spectronic 20 colorimeter

appropriate glassware filtration equipment 



other supplies by request

*Record the source of your water samples. Be as specific as possible.

Tests

pH

Determine the pH of your water samples.

Buffering Ability

To a 25-mL sample of water, add 5 drops of 1 M HCl, mix thoroughly and measure the pH. To another

25-mL sample of the same water, add 5 drops of 1 M NaOH, mix thoroughly and measure the pH.

Follow the same procedure for your other water samples. Do your water samples have any buffering

ability? If so, what, in the water, is responsible for the buffering?

For comparison, typical pH values for distilled water are 5.50-6.00 for the water alone, 2.29 with acid

added, and 11.30 with base added. Distilled water shows no buffering ability as seen by the wide

variation of pH values.

Hardness

Pipet 25 mL of your water sample into a small beaker. In the hood, add approximately 2 mL of ammonia

buffer and 10-12 drops of calmagite indicator. Calmagite is magenta in the presence of calcium ion and

turns blue once the calcium ion is complexed by the EDTA solution. Titrate the prepared water sample

with 0.010 M Na2EDTA solution recording the volume of EDTA2- solution used.
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Calculations: Often hardness is expressed in grains per gallon (gpg) or, simply, grains. One grain is

equal to 0.0648 g. The hardness value in grains represents the number of grains of CaCO3 per gallon of

water. Since 1 mole of CaCO3 produces 1 mole of Ca2+(aq), the number of moles of each in water and,

thus, the molarity of each is equal.

The molarity of Ca2+(aq) (and CaCO3 ) can be determined from the volume and molarity of the standard

Na2EDTA solution and water sample volume, since they react in a 1:1 molar ratio. From the molarity of

Ca2+, calculate the grams of CaCO3 /liter using the molar mass of CaCO3 . The conversion factor of: 1

gram/liter = 58.41783 grains/gallon can be used to find the grain hardness value for your water samples.

Normal hardness values are in the range of 14-20 grains for hard water.

Nitrate Concentration

Nitrate concentration will be determined after the following treatment. Nitrate will be reduced to nitrite

with zinc. The nitrite reacts with sulfanilic acid and N-1-naphthylethylenediamine to produce a red

compound. The intensity of the red color is analyzed spectrophotometrically. The amount of zinc and

the contact period are important.

To a 50-mL water sample in a 250-mL erlenmeyer flask, add 1 mL of dilute HCl and 1.0 mL of sulfanilic

acid reagent and mix thoroughly. In a dry 10-mL graduated cylinder, measure 1 mL of the Zn/NaCl

granular mixture and add it to the erlenmeyer flask.

Swirl the flask for seven minutes. If the water sample appears cloudy, filter with a vacuum flask after the

seven minute swirling period. Rinse the erlenmeyer flask well with distilled water and pour the filtered

water sample back into the flask.

Color development: Add 1 mL N-1-naphthylethylenediamine dihydrochloride reagent to the filtered

sample and mix. Add 1 mL of 2 M sodium acetate solution and mix. Allow 5 minutes (or more) for

color development.

Spectrophotometric Measurement: Measure the color intensity with a spectrophotometer set at a

wavelength of 550 nm. Distilled water may be used as a blank unless the water sample is cloudy. In that

case, use a sample of the cloudy water as a blank. Record the absorbance of the colored sample.

To convert from absorbance to concentration, the molar absorptivity constant value, , must be

determined. Use the following data to plot a standard curve. Plot absorbance vs. concentration and

determine the slope. The slope is the molar absorptivity constant.

	Concentration

(mg nitrate/L)
	Absorbance


	

	2.61
	0.073
	Updated 3/20/06

	5.21
	0.154
	

	10.4
	0.294
	

	15.6
	0.730
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Report

Your notebook should include all sections described in the "Introduction to Lab" document. In

addition, address the following questions in your conclusion.

• What is hard water and what are the consequences of hard water? (The Culligan web site,

http://www.culligan.com is a good place to start.)

• Why is the buffering ability, albeit small, of water important?
Background:
For the background topic of this lab, research the health effects of high nitrate and discuss common sources of nitrate to water.
