
ANSI/AWWA B506-18
(Revision of ANSI/AWWA B506-13)

AWWA Standard
®

SM

Zinc 
Orthophosphate

Effective date: Nov. 1, 2018.
First edition approved by AWWA Board of Directors Feb. 12, 2006.
This edition approved June 11, 2018.
Approved by American National Standards Institute Aug. 3, 2018.

Copyright © 2018 American Water Works Association. All Rights Reserved. 

Full document details: ANSI AWWA B506-18

http://www.avadocuments.com/doc/ansi-awwa-b506-18
http://www.avadocuments.com/doc/ansi-awwa-b506-18


ii

AWWA Standard
This document is an American Water Works Association (AWWA) standard. It is not a specification. AWWA 
standards describe minimum requirements and do not contain all of the engineering and administrative information 
normally contained in specifications. The AWWA standards usually contain options that must be evaluated by the user 
of the standard. Until each optional feature is specified by the user, the product or service is not fully defined. AWWA 
publication of a standard does not constitute endorsement of any product or product type, nor does AWWA test, 
certify, or approve any product. The use of AWWA standards is entirely voluntary. This standard does not supersede 
or take precedence over or displace any applicable law, regulation, or code of any governmental authority. AWWA 
standards are intended to represent a consensus of the water industry that the product described will provide 
satisfactory service. When AWWA revises or withdraws this standard, an official notice of action will be placed in 
the Official Notice section of Journal AWWA. The action becomes effective on the first day of the month following the 
month of Journal AWWA publication of the official notice.

American National Standard
An American National Standard implies a consensus of those substantially concerned with its scope and provisions. An 
American National Standard is intended as a guide to aid the manufacturer, the consumer, and the general public. The 
existence of an American National Standard does not in any respect preclude anyone, whether that person has approved 
the standard or not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not 
conforming to the standard. American National Standards are subject to periodic review, and users are cautioned to obtain 
the latest editions. Producers of goods made in conformity with an American National Standard are encouraged to state 
on their own responsibility in advertising and promotional materials or on tags or labels that the goods are produced in 
conformity with particular American National Standards.

Caution Notice: The American National Standards Institute (ANSI) approval date on the front cover of this standard indicates 
completion of the ANSI approval process. This American National Standard may be revised or withdrawn at any time. ANSI 
procedures require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date 
of ANSI approval. Purchasers of American National Standards may receive current information on all standards by calling 
or writing the American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036; 212.642.4900; 
or emailing info@ansi.org.
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Foreword
This foreword is for information only and is not a part of ANSI*/AWWA B506.

I.	 Introduction.
I.A.	 Background.  Phosphate chemicals are among the few substances that 

can be safely and effectively used in potable water for corrosion inhibition. There are 
several types of phosphate inhibitors available, including zinc orthophosphate (ZOP), 
which was originally found to suppress iron corrosion by the Long Beach, Calif., Water 
Department in the 1940s.† Since that time, various formulations of ZOP have been 
used as corrosion inhibitors in potable water supplies.

ZOP can be an effective chemical inhibitor of electrolytic corrosion in iron, steel, 
copper, and lead, which occurs in aggressive water (with low to moderate hardness 
and alkalinity). ZOP was originally used to suppress colored water caused by leaching 
of tuberculation of iron pipe.† This treatment technology can be effective in waters 
without elevated concentrations of iron and manganese to sequester and where calcium 
precipitation and scaling are of minimal concern.

ZOP can also reduce asbestos fiber counts and provide protection for asbestos-
cement and concrete pipe. It prevents concrete pipe deterioration in aggressive waters 
because the zinc interacts with cement and forms a protective zinc carbonate barrier on 
the surface at zinc concentrations as low as 0.2 mg/L.‡

ZOP formulations consist of zinc salts (sulfate and chloride) combined with 
orthophosphate formulated in a wide variety of zinc-to-phosphate ratios, ranging from 
15:1 to 1:16.

Typically, as the zinc-to-phosphate ratio and dosage is decreased, it is necessary 
to increase the phosphate portion and dosage. The reverse also often occurs. The zinc 
proportion is provided by dissolving zinc in sulfonic, sulfuric, or hydrochloric acid 
and mixing that solution with sodium orthophosphate or phosphoric acid. Until the 
mid-1980s, the zinc proportion was more economical than the phosphate, and higher 
zinc-to-phosphate ratios were used. Chemical costs change relatively rapidly, and the 
cost value of the ratio may change.

* American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036.
† Murray, W. Bruce, Journal AWWA, Oct. 1970, pp. 659-662.
‡ Internal Corrosion of Water Distribution Systems, 2nd ed., 1996. Leroy, P. et al., Ch. 7, Cement Based 

Materials, p. 354, and Vik, E.A. et al., Ch. 8, Mitigation of Corrosion Effects, p. 426. Denver, Colo.: 
Water Research Foundation.
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ZOP solutions are usually acidic, have a pH of less than 2, and are a hazardous 
chemical. Double containment of large storage vessels and piping as well as other 
chemical handling safety measures are appropriate and required.

ZOP in metal-corrosion suppression functions by two direct mechanisms: film 
formation and electrochemical passivation. In metal-corrosion protection, the 
orthophosphate provides an anodic inhibitor, and zinc films form at the cathode and 
provide a cathodic inhibitor. The blockage of both anodic and cathodic corrosion sites 
provides a double interruption of the electrochemical-corrosion reaction; that can be 
more effective than a single-acting inhibitor, which is typical for other phosphate or 
silicate chemicals.

Asbestos-cement pipe, concrete pipe, or cement linings can be protected by zinc 
carbonate film, which inhibits aggressive water (with a Langelier Index of less than 
zero) from leaching calcium and deteriorating the cement surface. There is no apparent 
benefit from the orthophosphate in cement protection, and other zinc formulations, 
including zinc chloride, can be used. However, ZOP can be a wide-ranging corrosion 
inhibitor for multiple types of pipe and reservoir materials of water distribution and 
consumer plumbing systems.

Typically, maximum ZOP dosages are limited to 5–30 mg/L, depending on supplier 
qualifications in testing to NSF*/ANSI 60, Drinking Water Treatment Chemicals—
Health Effects, in the United States. The supplier can provide operators appropriate 
information on certification and dosage limit of the product for use in potable water. 
German and other European potable water standards do not allow the use of zinc in 
chemicals added to potable water, and the possible use of ZOP as a corrosion inhibitor 
must be evaluated in each country for its intended use.

The zinc concentration is frequently limited to 0.2–2 mg/L to avoid water system 
secondary-contaminant limits and wastewater and effluent-discharge toxicity limits. 
However, as is typical for most corrosion inhibitors, it is desirable to use a passivating 
dose of three to five times the maintenance inhibitor dose for a month or more to reach 
all portions of the distribution system and initially more rapidly passivate the metal to 
provide the protective films.

Phosphate concentrations should typically be in the range of 0.5–2 mg/L as 
phosphorus (P). Sometimes, phosphate may stimulate bacteria and bioslime growths, 
particularly in warmer water and where chloramination disinfection is practiced. There 
have been instances in warmer waters in Hawaii and the southeastern United States 

* NSF International, 789 North Dixboro Road, Ann Arbor, MI 48105.
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