HACH  Kits - Total Hardness

Introduction:


Hard water is caused by minerals dissolved in the water.  Most hard water is caused by calcium and magnesium ions.  Other ions that contribute to hardness include iron, strontium, zinc, and manganese.  If these ions are present in significant concentrations, it will affect the hardness and must be measured in other ways.  Natural hardness occurs in water as the water passes through limestone rocks.  The limestone will dissolve if the water is slightly acidic.  Dissolved carbon dioxide causes water to be acidic.  Hard water causes a scale to form in boilers, tea kettles,etc.  Soft water makes heavy metals such as mercury, copper, and lead more poisonous to fish.  Soft water also causes ammonia, phenol, and certain acids to be more harmful to fish.  Drinking soft water over a long period of time may lead to increased risk of having a heart attack.  Water which contains 0 to 60 mg/L of calcium is considered to be soft water.  Moderately hard water has 61 to 120 mg/L.  If the water contains 121 to 180 mg/L the water is hard water.  Very hard water contains even higher concentrations of calcium carbonate.


The analysis for calcium and magnesium ions uses an EDTA (ethylenediaminetetraacetic acid, disodium salt) titration with calmagite 1-(1-hydroxyl-4-methyl-2-phenylazo)-2-naphthol-4 sulfonic acid) indicator at  pH 10.1.  This reaction shows a blue to wine red color change as the magnesium is complexed.  The titration will show a red to blue color change as the magnesium and calcium are removed from the calmagite complex and complexed by the EDTA.

Purpose:


The purpose of this experiment is to determine the quality of a sample of water by using a titration to determine total hardness.


Safety:

· Always wear apron and goggles in the lab.
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Data Table:

	
	Trial 1
	Trial 2
	Trial 3

	Digits required
	
	
	

	Digit multiplier
	
	
	

	Total Hardness mg/L
	
	
	


Questions:

1.
Classify this water sample in terms of the hardness.

2.
What problems are associated with water of this hardness?

3.
Why was the calmagite used instead of an acid-base indicator like methyl orange?

