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Orthophosphates include PO, HPO,”, H,PO;", and H;PO,. The most common
forms of orthophosphate in wastewater treatment plants are HPO;~ and H,PO'.
The relative quantity of each form is pH-dependent (Figure 12.2). The form of
orthophosphate present is produced through dissociation (Equation 12.1). Within
the pH operating range of most wastewater treatment plants, HPO,* is dominant
at pH values greater than 7, while H,PO,™ 1s dominant at pH values greater than 7.

H,PO; <> HPO/ +H* (12.1)

Polyphosphates are complex molecules with two or more phosphorous atoms,
oxygen atoms, and perhaps hydrogen atoms. Polyphosphates are represented by the
chemical formula for the pyrophosphate ion (P,0,>). Pyrophosphate is the first in
a series of unbranched-chain polyphosphates (i.e.. P07, PsOy™, .. .). Polyphos-
phates undergo hydrolysis very slowly and release orthophosphate (Equation 12.2).
Hydrolysis can be chemically mediated or biologically mediated by bacteria and
algae.

H,P,0; +H,0 - 2H;PO, (12.2)



FIGURE 12.2 Distribution of H.PO, and HPO,/ in the mixed liguor.
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Biochemical model of enhanced phosphorus uptake and release

Anaerobic Aerobic
Organic carbon H.O. CO, 0,
| 2 2
p | |
ATP 4 respiration h
ATP PHEB
lill.'.'lll-.-'P' ADT PHE
. : ADT .
" J -\I‘}‘DI}P Y,

PHE : poly-[-3 hydroxy butyric acid
polyP : poly phosphate 37







(A/O) Process

The A/O System For BOD And Phosphorus Removal
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A2/0O Process
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Figure 2.2 - Anaerobie,/Anoxse/Aerobic (A0 Process for EBPR wath Nitnfication
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Johannesburg Process
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Modified Bardenpho Process
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Figure 2.5 - Modified Bardenpho Process for EBPR and to Muunuze Nitrate
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Figuge 2.4 - University of Capetown (UCT) Process for EEPR with Minimal Nitrate Feed to the

Anaerobic Zone
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[g) SBR with biological phosphorus removal
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