Alkalinity as Carbonate in water, wastewater, & Soil extracts

1. Principle of Method:   Total alkalinity as CaCO3 is determined on the SmartChem using the methyl orange indicator method.  Alkalinity of a water sample can be described as its acid neutralizing capacity and is the sum of all the titrable bases present in the sample.  The endpoint pH used determines which basic species have been included in the final concentration reported, so it is important to select the appropriate indicator and report the associated pH with the final result.

This method uses methyl orange indicator, an orange-red crystalline powder.  It has a distinct colour change that can be easily measured via a titration curve using the SmartChem Discrete Wet Chemistry Analyzer.  The methyl orange indicator is dissolved in a potassium acid phthalate buffer at a pH of 3.1, just below the equivalence point.  Addition of alkalinity to the buffer causes a loss of colour directly proportional to the concentration of alkalinity, so the calibration curve appears inverted.  Colour intensity is measured at a wavelength of 550 nm.
Structure of methyl methacrylate orange, Molecular Formula C14H14N3O3SNa
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Results are reported as HCO3- mg/L. A calculation is done to convert from as CaCO3 to HCO3-.

	HCO3- (mg/L)
	pH

	122
	5

	121.99
	6

	121.88
	7

	120.79
	8

	110.89
	9

	60
	10


2.  Instrumentation Used: 

SmartChem Discrete Wet Chemistry Analyzer, Model 200.  Manufactured by Westco Scientific, Limited, 2007.  Brookfield, CT, USA
3.  References:  

3.1  SmartChem 200 Method 111-0405D:  Alkalinity in Water, Waste Water and Soil Extracts and other aqueous samples, Rev: April 2007. Westco Scientific Instruments Inc.

3.2 US EPA Method 310.2, Rev. 1974

4. Standards Used: 

1. Stock Solution: Dissolve 1.060g of anhydrous sodium carbonate, Na2CO3 (CASRN 497-19-8) that has been oven-dried, at 250°C for 4 hours, in carbon dioxide free reagent water and dilute to 1000 mL. (1.0 mL = 1.00 mg CaCO3). 7.5.1 

2. Working Standards: Prepare a series of eight (8) working standards in the range from 5 to 200 mg/L CaCO3 (Section 7.5) by diluting the stock standard with carbon dioxide free water. Suggested calibration standards are 10, 20, 40, 60, 80, 100, 150, and 200 mg/L CaCO3
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