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What are Phosphates, where do they come from?

Phosphates (PO4) are the natural form of elemental Phosphorus (P) and are
classified as orthophosphates (pyro, meta- polyphosphates), and organically
bound phosphates.

They occur in solution, in particles or detritus, or the bodies of aquatic
organismes.

Both organic and inorganic phosphorus can be dissolved in the water or exist
as a suspension (attached to particles in the water column).

They can come from potable water treatment, laundering, boiler water
treatment, fertilizers and discharges from biological processes — sewage

treatment works etc.
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The Phosphorus Cycle

Decomposition
by fungi
and bacteria

Assimilation
by plant cclls

Weathering
of rock

Incorporation into sedimentary rock; geologic
uplift moves this rock into terrestrial
chvironments




Definition of Phosphorus and Phosphates

* Orthophosphates

* Applied to agricultural or residential cultivated land as fertilizers are
the most soluble form and are found in storm water and surface
water.

* Condensed phosphates

* Added to water supply during treatment, larger amounts used in
laundries and other cleaning systems. Treatment of boiler water in
power industry.

* Organic bound phosphates

* Formed primarily by biological processes but can be formed from
orthophosphates in sewage treatment.
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Terms used in the Analysis of Phosphorus

* Soluble Phosphate:

— Filtration through a 0.45-micron membrane filter separates dissolved from
suspended forms of phosphorus — this is not absolute but has been taken
as a convenient replicable analytical technique for this determination.

— Phosphates that respond to colorimetric tests without preliminary
hydrolysis or oxidative digestion of the sample are termed “REACTIVE
PHOSPHORUS”.

— While reactive phosphorus is largely a measure of orthophosphate a small

fraction of any condensed phosphate present is usually hydrolysed in the
procedure. Reactive phosphorus occurs in both dissolved and suspended

forms.
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Terms used in the Analysis of Phosphorus

« Condensed phosphates:

— Acid hydrolysis at boiling water temperature converts dissolved and
particulate condensed phosphates to dissolved orthophosphate. The
hydrolysis unavoidably releases some phosphate from the organic
compounds this can be minimised by judicious selection of the acid strength,
hydrolysis time and temperature.

— The term “ACID HYDROLYZABLE PHOSPHORUS” is the preferred term for
this fraction

« Organically bound phosphates:

— Phosphate fractions that are converted to orthophosphate only by oxidation
destruction of the organic matter present are considered “ORGANIC” or
“ORGANICALLY BOUND” phosphorus.

— The severity of the oxidation required for this conversion depends on the form
and to some extent the amount of the organic phosphorus present. It occur
in both dissolved and suspended forms.




Development of the System

2004 Trials unit at Thames Water — basic system design

2005 Pre-production design trials unit at Wessex Water
2006 First production system installed in Wessex Water
2006 Sampling system updated

2006 Production Systems sold to Anglian Water, Astra Zeneca, Yorkshire
Water

2007 Systems sold to South West Water, Wessex Water, Southern Water
2008 Development of PLC Control and Electrical panels

2008/9 Systems sold to Wessex Water, Yorkshire Water, Anglian Water,
South West Water and Northern Ireland Water

2010 Systems sold to Wessex Water and Anglian Water
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The Original Trial Site




Initial Trials Units

First Development system

Redesign for Trials unit




The Original Sample Pump!




