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Q: How are individual carbonate, bicarbonate, and hydroxide species reported in their
own ionic concentrations from Alkalinity?

A: Once Total Alkalinity (T-Alk) and p-Alkalinity (p-Alk) are calculated, additional
equations are created to back-calculate how much of the alkalinity exists as
carbonate (CO3%"), bicarbonate (HCO3~), and hydroxide (OH") using each species' own
equivalent weight, so the speciation is reported in true ionic concentrations rather
than as CaCO3 equivalents.

Converting to individual species

Carbonate, bicarbonate, and hydroxide each have their own equivalent weight, which differs from the 50 g/eq
used for CaCO3. To express the speciated results as the actual ion rather than a CaCO3 equivalent, each split
value is multiplied by the ratio of that species' equivalent weight to 50:

Species Equivalent Weight Conversion Factor
Carbonate (CO3?%) 60g/2eq=30g/eq 30/50 (0.60)
Bicarbonate (HCO3") 6lg/1leq=61g/eq 61/50 (1.22)
Hydroxide (OH") 17g/1eq=17g/eq 17/50 (0.34)

Which species are present
Which species are present, and in what amount, depends on how p-Alk compares to half of T-Alk:

Condition Carbonate Bicarbonate Hydroxide

p-Alk < % T-Alk (2 x p-Alk) x (0.60) (T-Alk - 2 x p-Alk) x (1.22) O

p-Alk > % T-Alk 2 x (T-Alk - p-Alk) x (0.60) | O ((2 x p-Alk) - T-Alk) x
(0.34)

Note: Only one of bicarbonate or hydroxide can be present at a time — natural waters do not contain both
simultaneously — which is why one of the two is always zero.

If assistance is required to incorporate these equations into MANTECH Pro, please submit a support ticket.
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