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The primary ions that contribute to water hardness are calcium(II) and magnesium(II). Ions of
other elements such as strontium, iron, aluminum, zinc, and manganese also add to water
hardness, but their concentrations are generally negligible relative to those of calcium and
magnesium. The magnesium disodium salt of ethylenedinitrilotetraacetic acid (Mg-EDTA)
exchanges the magnesium for calcium on an equivalent basis. The free magnesium that is
present in the sample plus the magnesium displaced from the Mg-EDTA reacts with
calmagite, buffered at pH 10. This reaction produces a red-violet complex, and the absor-
bance is measured at 520 nm. The results are expressed as weight of calcium carbonate
(CaCO

3
) per volume.

There are no significant interferences. Filter turbid samples prior to determination.

Range: 30–400 mg/L CaCO
3

Throughput: 60 samples/hour
Precision:

30 mg/L <5% RSD
75 mg/L <2% RSD
200 mg/L <1% RSD
400 mg/L <1% RSD

Method Detection Limit (MDL): 2.0 mg/L CaCO
3

Range: 5–100 mg/L CaCO
3

Throughput: 60 samples/hour
Precision:

5 mg/L <3% RSD
20 mg/L <2% RSD
50 mg/L <1% RSD
100 mg/L <1% RSD

Method Detection Limit (MDL): 0.5 mg/L CaCO
3
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Brij®-35, 30% w/v Hydrochloric Acid, concentrated, HCl
(OI Analytical Part #A21-0110-33) Methyl Red Indicator Solution, 0.1% w/v
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Hardness by SFA
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