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Near neutral conditions might lessen calcium-based precipitates’
and other coprecipitates from competing for Mg?* and PO, ions.
Using the data from the oversaturated solids and values in Table 1,
the pH 8.8 was selected to determine the P removal efficiency and
the kilogram of P produced per year. (Table 2).

Table 2. Estimated recovery from lower pH digestates.

Problem

Global demand for phosphorus (P), a finite resource
derived from phosphate rock (P,O;), Is estimated at 40
million tons per year and Is Increasing by 1.5%

pH Effects on |IAPs

Activities of Mg%*, NH,*, PO,*> were calculated using Visual
MINTEQ 3.17 and K, ,=13.26.2 lon Activity Products (IAPs) were
calculated at digestate pH from 4.0 to 14. Precipitates were allowed
In order to estimate the minimum pH at which struvite would form.
Then, precipitates were not allowed in order to estimate the level of
supersaturation attainable (Fig. 1).
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Fig. 1. Identifying the pH range for maximizing struvite formation in
digestates from four WWTPs.

actual yield

Most struvite applications target digestates from large
WWTPs using anaerobic bioreactor technologies.

% yield =

x 100 (Eq. 2)

theoretical yield

Eqg. 2 resulted in a 70.6% struvite yield. The molar concentration of
NH;, was not factored into the observed yield as it did not
significantly affect the struvite yield, according to the model. The
formation experiment was then carried out under similar conditions
using Killearn digestate (Table 3).

However, approximately 97%-98% of state and
nationally permitted WWTPs are small with discharges
less than 12 million gallons per day (MGD).2

Competing Solid Phases

The Mg?* and PO,* ions react to form compounds other than
struvite, especially in the presence of Ca?*, particularly at high pH=2.
Struvite precipitation kinetics was shown to be two times faster than
amorphous calcium phosphate (ACP) and an order of magnitude
faster than magnesite and newberyitel®:, The MINTEQ-IAP is not a
kinetics model, but it can be configured to exclude the formation of

Table 3. Struvite recovery from Killearn digestate.
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