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BACKGROUND
The use of metals to combat micro-organisms is something that humans have been 
doing for thousands of years. The use of copper and silver as biocides can be traced 
back to well before the ancient Greek and Roman civilisations.

Anecdotal evidence even suggests that the early Egypt settlers, during the time of 
the pyramids may also have used these metals to combat micro-organisms.

In more recent times, early migrants moving across the United States of America 
used silver coins to preserve milk and drinking water. Similarly, seafarers used silver 
coins to protect their fresh water supplies, as they traversed the oceans in their 
sailing vessels.    

INTRODUCTION
Bion Systems has taken these long known concepts and brought them in to  
the current age. Using modem technology, the concept of adding elements to water 
has been taken to unprecedented levels, with the advent of the AccuionTM copper-
silver technology.

To work effectively as a biocide, the copper and silver must be introduced into the 
water in very small particles and accurate amounts. Too big a particle size or a not 
high enough concentration of copper and silver will result in an unsuccessful attempt 
to destroy the micro-organisms in the water. Conversely, it is equally important not 
to put too much copper and silver into the water. 

It is imperative that the water after treatment conforms to the requirements for 
potable drinking water. The AccuionTM technology is specifically designed to meet 
these challenges. 

Of modern day times, silver ionisation was used 
on the Apollo Space Programme to disinfect the 
water on the space craft.

What sets the AccuionTM technology apart from 
other copper-silver delivery systems is it’s ability 
to proportionally dose and self compensate for 
anode wear and environmental factors.
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ADVANTAGES OF  
COPPER-SILVER DISINFECTION
The primary reason for using copper-silver is that it is a residual disinfectant. 
This simply means that the antimicrobial capabilities are ongoing. Taking it a step 
further, the water containing the copper and silver particles becomes a disinfectant. 
This is extremely important to understand, as the root cause of microbiological 
contamination in water pipes is biofilm. 

Biofilm is a gelatinous organic substance that accumulates on the inside of pipework 
and other surfaces that come in contact with water. This substance is an excretion 
from a number of genus of bacteria, Pseudomonas being the most predominant.  
They create this excretion to provide protection from detrimental environmental 
factors that would otherwise cause their eradication.

Once biofilm has established in a water distribution system, problems quickly begin 
to multiply. Other micro-organisms, in particular, legionella take up residence in 
the biofilm. The other significant issue is that the bacteria living in the biofilm are 
extremely difficult to kill. As mentioned above, biofilm is specifically created by the 
bacteria to protect themselves thus think of it as their fortress.

Chlorine, the traditional disinfectant added to water is not able to penetrate the 
biofilm to kill the organisms residing in there. Similarly, many other traditional 
disinfectants that are highly efficient at killing free floating organisms, are useless 
against the micro-organisms living in the biofilm. Neither is focal sterilisation, such 
as UV lights or pasteurisation able to effect the biofilm, or the micro-organisms living 
within it.

Copper-Silver disinfection has many advantages over 
other traditional forms commonly employed.  
It has the ability to penetrate the biofilm and eradicate 
the micro-organisms residing within there. As the 
organisms die, the biofilm breaks down and is washed 
away by the water flow. This creates a safe, pathogenic 
free environment within the water distribution system.

Ask Bion Systems for 
their fact sheets on 
Biofilm and UV light 

for more detailed 
information .
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TECHNOLOGY
With more than two decades of research and development behind them, Bion 
Systems have built a solid foundation to deliver powerful and unique equipment. 

Amongst the benefits that makes our equipment different, is that it is capable of 
‘proportional dosing’. Our technology treats the water at point of entry and is able 
to measure the flow of water through the pipe and adjust the amount of copper and 
silver delivered into the water to suit the specific requirements.

Correct levels of metals required for effective disinfection of potable water are: 

 • 0.4 ppm of copper • 0.04 ppm of silver

The AccuionTM equipment is able to consistently deliver this, irrespective of the water 
flow through the pipe at any given time. This vital feature allows the equipment to 
be installed on an incoming water main, rather than relegating it to a closed loop 
system. This is extremely important, as many biological issues are in the entire water 
distribution system, NOT just the warm or hot sections. 

In many parts of the world, it is not uncommon for the cold water mains within a 
building to reach temperatures of over 30 degrees Celsius. This puts the pipe work 
and water into a critical category, as biological growth is temperature dependant. 
This fact is recognised by many government agencies, and is stated in their 
documentation. In Australia, publications from Queensland Health, health.vic and 
the National Enhealth Guidelines as example. (See last pages of this doucment.)

Of equal importance, the AccuionTM equipment is also capable of compensating 
for environmental factors. Water in different locations has different levels and 
types of minerals in it. Even in the same location, water during the wet season will 
have different chemistry to what it would have during the dry season. The types of 
minerals and the quantity of them in the water will have a significant effect as to how 
much copper and silver the equipment will deliver into the water. 

The AccuionTM equipment has the intelligence to determine these factors and self 
compensate for them. At the same time the equipment takes into account that 
the anodes are wearing away and compensates for this. All this occurs with no 
intervention at all from the operator of the equipment. 

Even the infrequent replacement of the anodes requires no user intervention. 
Anodes are also expended much more slowly than other methods of biological 
control. Whereas chemical treatment may need replenishing weekly, even daily, 
the copper-silver anodes generally last from around one to three years in most 
installations. Equally important is that potentially dangerous chemicals do not need 
to be transported, handled and stored.

Bion Systems have developed the flow-through water 
technology as it has been well proven that constant ion 
delivery systems installed into recirculating loops are 
not capable of maintaining metal ions at a safe level.
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PREREQUISITES
Before installing an AccuionTM unit it is important to properly assess all parameters 
of the proposed installation. In some circumstances, hard water and abnormal pH 
can also have an effect on the ability of the ions to effectively act as a biocide. There 
can also be ion losses of anywhere between 10% to 15% depending on the type and 
integrity of pipe work carrying the water. This loss is factored in when sizing a unit 
for an installation.

Units are pre-assembled at the factory to minimise disruption to water supplies 
during the installation process. Once installed, the unit immediately begins charging 
the water with ions and the anti bacterial activity commences. 

It is important to understand that biofilm, a sludge containing a biological cocktail,  
is lining the inside of the piping. The amount of biofilm build up is often dependent 
on the age of the plumbing and significant reductions in microbiological levels 
will not be evident until the ions have fully invaded and decayed this biofilm.
Installations in existing pipe work normally require between 45 and 90 days for this 
to occur.

It is important to be aware that during the period of biofilm breakdown, the 
possibility of raised microbiological counts and legionella positives is likely.When 
biofilm decays, it releases the micro-organisms contained within it into the water. 
The length of time that this can occur is fully dependant on the amount of biofilm 
in the water distribution system.

It should also be noted that although the ions will erode the biofilm, they actually 
help to prevent corrosion in the pipe work itself.

Bion Systems will carry out a complete assessment of 
a proposed site which includes real time monitoring 
and logging of water flows to ensure the unit is 
correctly sized for the intended usage.

As the ion levels build up in the water throughout the 
circuit, the copper and silver will afford biological 
protection downstream of the unit, including areas of 
low circulation and distal points. Even dead legs are 
protected for up to 3 metres in length, depending on 
pipe sizing.
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MAINTENANCE AND SERVICING
Regular scheduled maintenance is also an integral part of the success of the 
AccuionTM equipment in controlling micro-organisms. Similar to a car, ionisation 
equipment also needs to be serviced at regular intervals to keep it in peak operating 
condition.

During servicing, the calibration of the equipment is checked to ensure continued 
accuracy. Also, scale and mineral contaminants are removed from the anodes and 
internals of the device. The amount of erosion that occurred to the anodes is also 
carefully monitored. Both scale build up and erosion are normal occurrences with 
ionising devices, the amount of which will vary between individual installations.

Intervals between servicing may vary due to installation parameters and volumes of 
water being processed.

Typical service intervals for potable water installations are every three months. 
Turbid water installations are typically monthly.

A chart provided elsewhere in this document gives an indication of the treatment 
capacity of the models in the AccuionTM range. All AccuionTM based products are 
equipped with an ultrasonic flow sensor. This type of sensor is more accurate over a 
far wider range of flow rates and is recommended for locations with widely varying 
flow rates.

Recommendations as to the correct size unit required for an intended installation 
can be given after site evaluation.

Flow-through water installations are typically 
found in:

• Doctor’s and Dental Surgeries
• Tepid water systems
• Water harvesting and storage
• Treated effluent discharge
• Food processing areas
•  Potable water lines where chemicals are not an 

acceptable disinfection method
•  And more ...
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Construction 
Pipework and fittings Stainless Steel – Watermark

Mounting Frame Stainless Steel, fully welded

Anode Housing Polyethylene, food grade

Flow meter Ultrasonic, transit time P transducer

Electrical Enclosure Stainless Steel or FRP, depending on model

Electrical Connection Single phase, 240V, 10A connection (model 
dependant)

Power Consumption Peak load at full flow : 185W per Anode Housing

Operating Parameters

Working pressure 1000 Kpa

Water temperature 3O – 42O Celsius

AccuionTM SERIES SPECIFICATIONS
AccuionTM Copper-Silver disinfection by Bion Systems is the optimal treatment 
format for Legionella and other water borne pathogens. Copper-Silver disinfection 
is the most well known proven disinfection method world wide, and Bion Systems 
has a proven track record in the field with their AccuionTM technology.

CAPABILITY
•  Proportional dosing technology. This enables the equipment to dose varying 

flow rates, allowing for deployment on incoming mains.

• Target value of 0.4ppm of Cu & 0.04ppm of Ag for optimum disinfection.

• Auto compensating anode wear technology

• Proprietary anode scaling reduction system

• Alarms that can be integrated with existing BMS

• Web enabled module as option

• Flow rates from 0 – 40 lpm to 0 – 1200 lpm as standard

• Water consumption reports per day/week/month
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OF NOTE: Although the information and recommendations set forth herein (hereinafter “Information”) are presented 
in good faith and believed to be correct as of the date hereof, Bion Systems makes no representations as to the 
completeness or accuracy thereof.

Be advised that Written Material may include technical inaccuracies and/or typographical errors.

We may make improvements or changes to our Written Material or to any of the Goods, at any time and without 
advance notice.

The recommendations and suggestions regarding technology application and use that are offered on bions-systems.
com.au, associated web sites, in our product and/or services brochures, or information provided by any employee, 
broker or distributor of Bion Systems, are a guide in the use of these technologies and are not a guarantee to their 
performance since Bion Systems, has no control over the end use to which other parties may apply the technologies. 
Information is supplied upon the condition that the persons receiving same will make their own determination as to its 
suitability for their purposes prior to use. Bion Systems, recommends that operators and users of our technologies 
ensure that the intended use does not violate any Federal, State, or Local law regarding same.

In no event shall Bion Systems or its affiliates be liable for indirect, incidental, special, exemplary, punitive, or consequential 
damages of any nature including, but not limited to, death or personal injury, loss of profits, revenue, production, or 
use, business interruption, or procurement of substitute goods or services arising out of or in connection with the use 
or performance of any Bion Systems technologies, whether based on contract or tort, including negligence, or any 
other legal theory, even if Bion Systems or its affiliates has been advised of the possibility of such damages.

MODEL CONNECTION SIZE CAPACITY

Accuion-D25 DN15 Female Thread < 25 Litres/minute

Accuion-40 DN20 Female Thread 0.1 - 40 Litres/minute

Accuion-100 DN32 Female Thread 0.1 - 100 Litres/minute

Accuion-150 DN40 Female Thread 0.1 - 150 Litres/minute

Accuion-200 DN50 Female Thread 0.1 - 200 Litres/minute

Accuion-400 80mm Table E Flange 0.1 - 400 Litres/minute

Accuion-800 100mm Table E Flange 0.1 - 800 Litres/minute

Accuion-1200 100mm Table E Flange 0.1 - 1200 Litres/minute

Single phase 240 VAC, three pin plug is standard electrical 
connection on all equipment unless specifically noted.

Pipework and mounting frame constructed of stainless steel.

Larger models or 
units with special 
requirements can 
be built to order. 

Contact us with 
your specific needs.
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HOW DOES COPPER AND SILVER 
WORK AS A BIOCIDE?
All micro-organisms such as bacteria, virus and algae have 
an exterior envelope called the cell wall or cell membrane. Put 
simply, the cell membrane is essential to the integrity and 
function of a micro-organism and has an electrical charge on 
it. In the case of Legionella and many other pathogens, this 
electrical charge is negative (-).

The electrical charge on a particle will repel the same  
charge and attract the opposite charge, just like poles of a 
magnet. The ionisation process adds copper and silver ions to 
the water which are positively charged. The ions are naturally 
attracted to the negatively charged cell membrane.

When the ions make contact with the cell membrane they 
electrically bond to the membrane. The ions then permeate it 
and begin to disrupt the cells essential functions.

Copper is known to be very effective against certain micro-
organisms such as algae, however some bacteria and virus 
can resist the attack and continue their life cycle. This is why 
silver is also added to the water during ionisation. In the case 
of many bacteria, including Legionella, the copper and silver 
ions have a synergistic effect to disrupt the cells’ membrane 
and metabolism to the point where the cell dies.

Once the micro-organism dies it looses negative charge. 
This releases  the copper and silver ions and allows them to 
continue to move randomly through the water. As they are 
still attracted to negatively charged micro-organisms, they 
will continue their work safely and effectively as a biocide.
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MOST COMMON FORMS OF WATER 
DISINFECTION 
The table on the following double page lists the most common forms of 
water disinfection currently used in developed countries.

The table is a tool to assist the decision maker in determining which 
method of disinfection has the most favourable outcome. These are shown 
horizontally across the top.

Important note: The methods are broken into two groups, systemic and focal 
(UV, Ozone and heat-flush). Focal, or localised methods are not practical 
alternatives for water distribution systems as they have no residual, or 
ongoing effect. They are unable to kill micro-organisms living in biofilm, 
so have no ability to prevent reinfection of the water supply downstream. 
Accordingly, they can offer no protection to humans that come in contact 
with the water.

The left hand column shows the outcomes that are a result of the method.

The colours then give a graphical interpretation of the consequences for 
each outcome for the relevant method.

Fields marked in darker grey , have a negative consequence and methods 
containing these cells are to be avoided, unless there are specific reasons 
for doing so.

Lighter grey  fields are a neutral consequence and do not significantly 
impact on a decision whether or not to employ that method of disinfection.

Fields in blue   indicate a consequence that will have a beneficial outcome 
for the well being of the water distribution system being treated.

* There is some suggestion that copper-silver ions may cause corrosion 
on ductile iron and galvanised pipe work. Studies also exist that suggest 
otherwise. Bion Systems does not recommend their technology be used in 
conjunction with ductile iron or galvanised infrastructure. It is however, safe 
to use with all other metals and plastics found in water distribution systems.

Ask Bion Systems for their fact sheets 
on Biofilm and UV light for more 
detailed information. 
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SYSTEMIC (SYTEM WIDE) FOCAL (LOCALISED)

PARAMETERS COPPER / SILVER 
IONISATION

CHLORINE 
DIOXIDE CHLORAMINE CONTINUOUS 

CHLORINATION
ULTRA VIOLET 
LIGHT (U.V.) OZONATION HEAT AND FLUSH

Concentration 
required at 
outlets

Cu = 0.2 - 0.4 mg/
lAg = 0.02 - 0.04 
mg/l

0.2 – 0.4 mg/l as 
CLO2

3 mg/l (some 
conjecture)

2 - 4 mg/l as free 
chlorine 300 nm N/A 80°C for 30 min

Residual effect Yes Yes, more stable 
than Chlorine Yes Yes No No No

Effective against 
biofilm Yes Yes Minimal Minimal No No No

Time to  
re-colonisation 6 - 12 weeks 3 – 4 days No information 

available 1 - 2 weeks Only works at point of 
entry

Only works at point of 
entry Varies

Costs involved Medium Very High High Medium Medium Medium/High Medium/High

Max pH PH 7.8 pH 10 Prefers >pH 7.0 pH 7.8 N/A N/A N/A

Disinfection  
by-product None known Chlorate and 

Chlorite
Iodide-containing 
compounds 

Trihalomethane 
(THMs)

Formaldehyde  
Breaks down chlorine

Bromate 
Formaldehyde None

Taste, odour 
and aesthetic 
considerations

None Minimal Yes Yes None Yes – causes odour None

Effect on pipe 
work

None observed 
*see note overleaf Corrosive

Corrosive
May degrade 
rubber gaskets

Highly corrosive None Corrosive Old pipework may be 
affected

Maintenance 
issues

Inspection and 
servicing only 
required on 
quarterly (3 
monthly) basis

Concentration 
control and 
monitoring, 

Corrosion control

Constant 
chemical addition

Concentration 
control and 
monitoring, 

Corrosion control

Constant 
chemical addition

Concentration 
control and 
monitoring, 

Corrosion control

Constant 
chemical addition

Routine cleaning

Lamp degradation & 
failure

Routine inspection

Component 
replacement

Scalding possible

Labour intensive

Requires tradespersons

Efficacy issues None

Decays at 
elevated 
temperature and 
over distance

Less effective 
than chlorine

Decays over 
time

Only effective at point 
of entry

Only effective at point 
of entry

Legionella bacteria only lay 
dormant below 20°C. Above 
60°C may not be lethal.

LEGEND

Positive attribute Neutral attribute Negative attribute

BIOCIDE EFFECTIVNESS
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BRIEF OUTLINE OF THE BION HISTORY
1994  Entering into design and manufacture of packaged on-site sewerage 

treatment plants.
1997 Research begins into non-chemical microbiological control. 
 First ionisation/electro-colloidal dispersion cell developed
2000  Laboratory testing proves efficacy of our ionisation/ electro-colloidal 

dispersion technology against wide range of micro-organisms
  Successful deployment of our technology in numerous commercial 

installations
2001   Work commences on proportional dosing ionisation/ electro-colloidal 

dispersion technology
2002  Laboratory testing proves efficacy of our ionisation/ electro-colloidal 

dispersion technology for food processing industry
2003  Successful design and manufacture of world first combined ionise/oxidise 

swimming pool system
2004 High flow rate proportional technology developed
2005 Technology accepted by health and medical industry
 Production high flow technology deployed in real life installation
2006  Refinement of high flow technology giving superior results over greater 

range of flow rates
  Our technology becomes preferred disinfection method for key medical 

establishments
2007  Successful completion of 14 month demonstration that equipment 

can effectively control Legionella bacterium in a heavily colonised 
environment where other forms of disinfection failed

2008 Cooling tower specific product range released
 Widespread deployment of our platform throughout the dental industry
  Remote logging, system monitoring and alarm handling introduced into 

the product range
2009  Introduction of multiprocessor platform to integrate existing Cu/Ag 

technology and support remote logging and supervision of a variety of 
external parameters.

2010  Implementation of “Cascading” flow measurement for accuracy over the 
entire flow range without errors at either extremity of the flow curve.

2012 Electro-chemical monitoring of water chemistry launched
2013  Solid state switching of internal electrical circuits enabled
2016 New high voltage cell driver board released
2017   Introduced new operating modes for fully automatic, semi-automatic 

and manual current tracking across all models

ABOUT BION SYSTEMS PTY LTD
Bion Systems Pty Ltd has dedicated over 20 years to developing sophisticated 
non-chemical water treatment, utilising copper/silver ionisation, electro-
colloidal dispersion, electrochemical oxidisation, combinations of both as well as 
other ancillary and stand alone water treatment technologies.

Whilst further advancements will be made with technologies, the R&D aspect of 
the company is now run in tandem with full scale manufacturing and marketing of 
already available and proven concepts.
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OUR PEOPLE AND CULTURE
Bion Systems Pty Ltd employs highly skilled professionals who have extensive 
experience with water treatment. With their can-do approach our people are our 
greatest assets. Our culture and ways of working are best described by:

ETHICS Work with high moral standards and responsibility 

TEAMWORK Commitment to work together in achieving results 

SOLUTION DRIVEN Provide solutions proactively 

FLEXIBILITY  Meet customer needs with flexibility

With opportunities arising constantly and with the 
world focus shifting to water scarcity and chemical 
free alternatives to water treatment becoming widely 
accepted, it is obvious that the appreciation and demand 
for this technology can only increase.
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PHYSICAL AND CHEMICAL CHARACTERISTICS – 
FACT SHEETS

Australian Drinking Water Guidelines Version 3.4    525

Copper

(endorsed 2001)

GUIDELINE

Based on health considerations, the concentration of copper in drinking water should not 
exceed 2 mg/L.

Based on aesthetic considerations, the concentration of copper in drinking water should 
not  exceed 1 mg/L. 

GENERAL DESCRIPTION

Copper is widely distributed in rocks and soils as carbonate and sulfide minerals. 

Copper is relatively resistant to corrosion and is used in domestic water supply pipes and fittings. It is 
also used in the electroplating and chemical industries, and in many household goods. Copper sulfate is 
used extensively to control the growth of algae in water storages.

Copper is present in uncontaminated surface waters at very low concentrations, usually less than 
0.01 mg/L. The concentration can rise substantially when water with a low pH and hardness remains in 
stagnant contact with copper pipes and fittings. Under these conditions, the concentration of copper can 
reach 5 mg/L or higher. In one extreme case overseas, a concentration of 22 mg/L was reported.

The taste threshold for copper is in the range 1–5 mg/L, depending on the water purity. Concentrations 
above 1 mg/L may cause blue or green stains on sanitary ware. Such stains may also be due to slowly 
leaking taps, where copper corrosion occurs over a long time, and are not necessarily due to high 
concentrations of copper in drinking water.

Food is the main source of copper intake. Intake from water would normally be less than 10% of 
total intake.

TYPICAL VALUES IN AUSTRALIAN DRINKING WATER

In major Australian reticulated supplies, total copper concentrations range up to 0.8 mg/L, with typical 
concentrations of about 0.05 mg/L.

TREATMENT OF DRINKING WATER

Copper can be removed from drinking water by increasing the pH, and then using the water treatment 
processes of coagulation followed by filtration. Aggressive water, which is likely to induce corrosion 
of copper pipes, should be stabilised with respect to pH and hardness as part of the treatment process 
prior to distribution in order to minimise copper leaching.

MEASUREMENT

The copper concentration can be determined by inductively coupled plasma emission spectroscopy 
(APHA Method 3500-Cu Part C 1992) with an estimated limit of determination of 0.01 mg/L. Alternatively, 
flame or graphite furnace atomic absorption spectroscopy can be used (APHA 3500-Cu Part B 1992) with 
limits of determination of 0.05 mg/L and 0.005 mg/L respectively.



Fact Sheets   Physical and Chemical Characteristics

NOTE: Important general information is contained in PART II, Chapter 6
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HEALTH CONSIDERATIONS

Copper is an essential trace element for humans. It is estimated that adult requirements are about  
2–3 mg per person per day. High doses of copper (above 50 mg/kg bodyweight) can be lethal.

The absorption of copper by the gastrointestinal tract is in the range of 25–60%, depending on a number 
of factors, including copper speciation and copper dietary status (Olivares et al. 1998). Copper is stored 
in the liver, brain and muscle tissue. High concentrations can also be found in the kidneys, heart and 
hair. Copper is eliminated from the body mainly in the bile. 

Many cases of copper poisoning have been reported, including cases involving the poisoning of children 
who had their food prepared in copper or brass pots (Tanner 1998). Copper poisoning has resulted 
in cirrhosis of the liver and, in extreme cases, death. Other less severe symptoms associated with the 
consumption of water containing 3–5 mg/L copper (but not 1 mg/L) are gastrointestinal symptoms such 
as nausea, abdominal pain and vomiting (Pizarro et al. 1999). Infants are thought to be most susceptible, 
though in one study of 3-month-old infants given water containing 2 mg/L copper over 9 months there 
were no acute or chronic adverse consequences (Olivares et al. 1998). In the genetic disorders Wilson’s 
disease and idiopathic copper toxicosis, sufferers are particularly susceptible to copper (Lönnerdal and 
Uauy 1998).

Apart from humans, sheep are the most susceptible animals to the toxic effects of copper, with a daily 
intake of 1–2 mg/kg body weight resulting in serious illness and death.

Copper was not found to be carcinogenic in tests with mice and dogs. The results of mutagenicity tests 
with different strains of bacteria were generally negative. Tests for mutagenicity using mammalian cells, 
both in vitro and in vivo, gave predominantly positive results.

DERIVATION OF GUIDELINE

The health-based guideline value of 2 mg/L (rounded up) for copper in drinking water was derived 
as follows:

2 mg/L = 0.5 mg/kg bodyweight per day x 70 kg x 0.1

2 L/day

where:

• 0.5 mg/kg body weight per day is the provisional maximum tolerable daily intake for humans 
(WHO 1982).

• 70 kg is the average weight of an adult.

• 0.1 is the proportion of total daily intake attributable to the consumption of water.

• 2 L/day is the average amount of water consumed by an adult.

In this derivation, which others have also used and which is still endorsed by the World Health 
Organization (2006), there is considerable uncertainty (Fitzgerald 1998). Nevertheless, on the basis of 
recent copper investigation studies, the derived guideline value appears to be a safe level for infants and 
is just below a level where minor symptoms were observed in adults.

In premises with a history of copper corrosion, water that has been in stagnant contact (6 hours or more) 
with copper pipes and fittings should not be used in the preparation of food or drink. Copper levels can 
be effectively reduced by flushing the taps for 1 minute.
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Silver 

(endorsed 1996)

GUIDELINE

Based on health considerations, the concentration of silver in drinking water should not 
exceed 0.1 mg/L.

GENERAL DESCRIPTION

Silver concentrations in natural source waters are generally very low, less than 0.0002 mg/L. In some 
countries silver and silver salts are used for disinfection and preservation of water, and this can result in 
higher silver concentrations.

Silver is a precious metal and is used in the production of tableware, jewellery and coins. It is also used 
in batteries, mirrors, as a chemical catalyst, and as an antiseptic agent.

Traces of silver can be found in most foods. The daily dietary intake has been estimated at between 
0.03 mg and 0.09 mg.

TYPICAL VALUES IN AUSTRALIAN DRINKING WATER

Australian drinking water supplies have not been routinely monitored for silver.

TREATMENT OF DRINKING WATER

Silver can be readily removed from drinking water by conventional coagulation or lime softening.

MEASUREMENT

The concentration of silver in drinking water can be determined by graphite furnace atomic absorption 
spectroscopy or inductively coupled plasma emission spectroscopy (APHA Method 3500-Ag Parts B or C 
1992). The limits of determination are 0.001 mg/L and 0.01 mg/L respectively.

HEALTH CONSIDERATIONS

Although silver can be found in many biological substances, it is not considered an essential trace 
element for mammals.

It has been estimated that less than 10% of dietary silver is absorbed by the gastrointestinal tract. Silver is 
stored mainly in the liver and skin and is capable of binding to amino acids and proteins.

The best-known clinical condition of silver intoxication is argyria, which results in a bluish-grey metallic 
discolouration of the skin, hair, mucous membranes, mouth and eye. Most cases have been associated 
with self-administration of silver preparations, or occupational exposure to silver and silver compounds.

Experiments with laboratory rats and mice have reported similar results. Very high concentrations of 
silver in drinking water (over 600 mg/L) for a lifetime caused discolouration in the thyroid and adrenal 
glands, the choroids of the brain and eye, and the liver and kidney. Some hypoactive behaviour was 
also reported.

No data are available on the carcinogenicity of silver. Silver salts are not mutagenic in tests with bacteria, 
but can induce damage in mammalian DNA.
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DERIVATION OF GUIDELINE

The guideline value for silver in drinking water was derived as follows:

0.1 mg/L = 0.4 mg/day x 0.5

2 L/day

where:

• 0.4 mg/day is derived from a human lifetime no-effect level of 10 g (Hill and Pillsbury 1939).

• 0.5 is the proportion of total daily intake attributable to the consumption of drinking water.

• 2 L/day is the average amount of water consumed by an adult.

No additional safety factors were used, as the calculation was based on a human no-effect level.

It is unlikely that silver concentrations in drinking water would ever reach a concentration that could 
cause adverse effects. Silver or silver salts should not be used as antimicrobial agents unless no other 
disinfectants are available.
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PRELIMINARY WATER SURVEY

Site name  

Location  

Contact Person  

CONTACT DETAILS:

Ph/Mob   

Email   

Water application (Cooling Tower, potable, swimming, etc)

Current treatment (if any)

INLET WATER PARAMETERS:

pH    Total hardness 

TDS  Calcium hardness 

Alkalinity   Chlorine 

Copper free   Copper total 

Pipe bore diameter  millimetres 

Pipe material 

Condition 

Electricity supply  YES   NO

If yes  415 volt         240 volt  12 volt

Flow rate (max)   litres/minute

Flow rate (min)    litres/minute

Average flow 24 hrs   litres

Other relevant details
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