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AWWA Standard

Th is d ocu m en t i s a n  Am eri ca n  Wa ter Works Associa ti on  (AWWA) sta n d a rd .  I t i s  n ot a  specifca ti on .  AWWA sta n d a rd s 
d escribe m in im u m req u irem en ts a n d  d o n ot con ta i n  a l l  of th e en gi n eerin g a n d  a d m i n istra ti ve inform a tion  n orm a l l y 
con ta i n ed  in  specifca ti on s.  Th e AWWA sta n d a rd s u su a l l y con ta i n  option s th a t m u st be eva l u a ted  by th e u ser of th e 
sta n d a rd .  U n ti l  ea ch  opti on a l  fea tu re is  specifed  by th e u ser,  th e prod u ct or servi ce i s n ot fu l l y d efn ed .  AWWA pu b -

l i ca tion  of a  sta n d a rd  d oes n ot con sti tu te en d orsem en t of a n y prod u ct or prod u ct type,  n or d oes AWWA test,  certify,  
or a pprove a n y prod u ct.  Th e u se of AWWA sta n d a rd s is en tirel y vol u n ta ry.  Th is sta n d a rd  d oes n ot su persed e or ta ke 
preced en ce over or d i spl a ce a n y a ppl i ca bl e l a w,  regu l a tion ,  or cod e of a n y govern m en ta l  a u th ori ty.  AWWA sta n d a rd s 
a re in ten d ed  to represen t a  con sen su s of th e wa ter i n d u stry th a t th e prod u ct d escri bed  wi l l  provi d e sa tisfa ctory ser-
vi ce.  Wh en  AWWA revises or wi th d ra ws th i s sta n d a rd ,  a n  ofci a l  n oti ce of a cti on  wi l l  be pl a ced  on  th e frst pa ge of th e 
Ofcia l  N oti ce section  of J ou rn a l  – Am eri ca n  Wa ter Works Associa ti on .  Th e a ction  becom es efec ti ve on  th e frst d a y of 
th e m on th  fol l owin g th e m on th  of J ou rn a l  – Am eri ca n  Wa ter Works Associa tion  pu bl i ca tion  of th e ofcia l  n otice.

American  National  Standard

An Am erica n  N a tion a l  Sta n d a rd  i m pl i es a  con sen su s of th ose su bsta n tia l l y con cern ed  wi th  i ts scope a n d  provi sion s.  
An  Am eri ca n  N a tion a l  Sta n d a rd  is  i n ten d ed  a s a  gu i d e to a i d  th e m a n ufa ctu rer,  th e con su m er,  a n d  th e gen era l  pu bl ic.  
Th e existen ce of a n  Am eri ca n  N a tion a l  Sta n d a rd  d oes n ot in  a n y respect precl u d e a n yon e,  wh eth er th a t person  h a s a p -

proved  th e sta n d a rd  or n ot,  from m a n ufa ctu rin g,  m a rketi n g,  pu rch a si n g,  or u sin g prod u cts,  processes,  or proced u res 
n ot conform in g to th e sta n d a rd .  Am eri ca n  N a tion a l  Sta n d a rd s a re su bj ect to period i c revi ew,  a n d  u sers a re ca u ti on ed  
to obta i n  th e l a test ed i ti on s.  Prod u cers of good s m a d e i n  conform i ty wi th  a n  Am eri ca n  N a ti on a l  Sta n d a rd  a re en cou r-
a ged  to sta te on  th ei r own  respon sibi l i ty i n  a d verti sin g a n d  prom oti on a l  m a teri a l s or on  ta gs or l a bel s th a t th e good s 
a re prod u ced  in  conform i ty wi th  pa rti cu l a r Am erica n  N a tion a l  Sta n d a rd s.

Caution  notiCe :  Th e Am eri ca n  N a tion a l  Sta n d a rd s I n sti tu te (AN SI ) a pprova l  d a te on  th e fron t cover of th i s sta n d a rd  
i n d i ca tes com pl etion  of th e AN SI  a pprova l  process.  Th is Am eri ca n  N a tion a l  Sta n d a rd  m a y be revi sed  or wi th d ra wn a t 
a n y tim e.  AN SI  proced u res req u ire th a t a ction  be ta ken  to reafrm ,  revi se,  or wi th d ra w th is sta n d a rd  n o l a ter th a n  fve 
yea rs from th e d a te of pu bl i ca ti on .  Pu rch a sers of Am eri ca n  N a tion a l  Sta n d a rd s m a y recei ve cu rren t inform a tion  on  
a l l  sta n d a rd s by ca l l i n g or wri ti n g th e Am eri ca n  N a ti on a l  Sta n d a rd s I n s ti tu te,  2 5  Wes t 43rd  Street,  Fou rth  Fl oor,  N ew 
York,  N Y 1 0 036;  21 2. 6 42. 49 0 0;  or em a i l i n g i nfo@a n si .org.
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hours of work by your fellow water professionals.

Revenue from the sales of this AWWA material supports

ongoing product development.  Unauthorized distribution,

either electronic or photocopied,  is illegal and hinders

AWWA’s mission to support the water community.  

This AWWA content is the product of thousands of
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Foreword

Tis foreword is for information only and is not a part of ANSI*/AWWA B507.

I.  Introduction.

I.A.  Background.  Phosphate chemicals are among the few recognized 

chemical substances that can be safely and efectively used as a corrosion inhibitor 

in potable water.  Several forms of phosphate inhibitors are available,  one of which is 

phosphoric acid (H3PO4,  ortho-phosphoric acid,  white phosphoric acid).  Commercial- 

or technical-grade phosphoric acid is a manufactured product principally obtained 

by the addition of sulfuric acid to phosphate rock that is mostly mined in Florida,  

Tennessee,  and the West in the United States.  Food-grade phosphoric acid is generally 

produced by the electric-furnace method.

Te reaction:
Ca3(PO4)  2 +

3H2SO4 +
H2O

→
2H3PO4 +

3CaSO4 +
2H2O

Phosphate Rock Sulfuric Acid Water Phosphoric Acid Gypsum Water of Hydration

Tis typically produces a phosphoric acid concentration in the range of 28–32 per-

cent with a pH of less than 1.5.  Gypsum (CaSO4)  is precipitated and removed from solu-

tion leaving phosphoric acid,  which has the molecular structure:

OH

HO

HO

P

O

Pure anhydrous phosphoric acid is a white solid that melts at 42.35°C (108.23°F)  to 

form a viscous liquid.  Te phosphoric acid concentration can either be diluted to 10 per-

cent or less,  or concentrated by evaporation to concentrations that generally range from 

35  to 75  percent,  up to 85  percent.  Te normal application concentration of phosphoric 

acid is 50 to 75  percent by weight in water.

Currently,  there are over 25  chemical manufacturers and suppliers of phosphoric 

acid that have certifcation under NSF†/ANSI 60 Drinking Water Treatment Chemi-

cals—Health Efects,  and it is widely available throughout North America.

Its action as a corrosion inhibitor is often the reaction with the metal on the surface 

forming a metal phosphate flm deposit as follows:

* American National Standards Institute,  25  West 43rd Street,  Fourth Floor,  New York,  NY 10036.

† NSF International,  789 Dixboro Road,  Ann Arbor,  MI 48105.
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Te metal phosphate flm can also have calcium and/or magnesium phosphate 

precipitates.

Typically,  these flms are not absolute barriers to corrosion but frequently can 

reduce corrosion and metal release rates signifcantly by reducing metal solubility.

Te NSF/ANSI 60–certifed maximum concentrations are a function of the phos-

phoric acid solution concentration.

Metal Chemical Formula Mineral Name

Iron Fe3(PO4)2 Vivianite

Copper Cu3(PO4)2  •  2H2O Cupric orthophosphate

Lead Pb5(PO4)3  •  OH Hydroxypyromorphite

Acid Concentration Maximum H3PO4  Dosage

30–35% 25–27 mg/L

50% ±5% 17 mg/L

70–75% 13–14 mg/L

80–85% 12 mg/L

Tese maximum acid feed concentrations translate to a maximum phosphorus (P)  

dosage of approximately 3  mg/L.  Tat is the maximum concentration that is common,  

and the minimum efective dose can be as low as 0.15  mg/L P.

It is often necessary to initiate a phosphate corrosion control dosage at relatively 

high concentrations (e.g.,  2 to 3  mg/L as P)  to form an initial passivation flm in the 

frst month of application,  then to decrease the feed in stages of about 25  percent of the 

maximum in sequential stages every two weeks to a maintenance dosage more in the 

order of 0.5  to 1  mg/L P.

Te maintenance dosage may need to be increased during warmer water tempera-

tures of summer and decreased in the cooler water temperatures of winter by as much 

as a 2:1  factor.

Te corrosion rate may be measured and the phosphate dosage increased or 

decreased by insertion and periodic testing of metal coupons and/or metal release.  Lin-

ear polarization probes are available for continuous real-time measurement of corrosion 

rates.  Adjusting inhibitor dosage rates is system specifc as there is a wide variation 

between corrosion rate and metal release.

I.B.  History.  Tis frst edition of ANSI/AWWA B507,  Standard for Phosphoric 

Acid,  was approved by the AWWA Board of Directors on Jan.  16,  2016.
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