
Paper No. IWC-79-20 

40th ANNUAL MEETING 

INTERNATIONAL WATER CONFERENCE 

PITTSBURGH, PENNSYLVANIA 

OCTOBER 30, 31, NOVEMBER 1, 1979 

WATER CONDITIONING DEVICES  - AN UPDATE  

J. Fred Wilkes 
Consulting Chemical Engineer 

La Grange, Illinois 

Ray Baum 
Craft Products Company, Inc. 
Pittsburgh, Pennsylvania 



WATER CONDITIONING DEVICES - AN UPDATE 

J. Fred Wilkes, Consulting Chemical Engineer, La Grange, Illinois 
Ray Baum, Craft Products Company, Inc., Pittsburgh, Pennsylvania 

Despite adverse evaluations by corrosion engineers and water 
technology experts, non-chemical devices claimed to function by 
electronic, electrostatic, magnetic and other physical principles 
continue to be promoted for prevention of scale and deposits, 
microbiological growth and corrosion mitigation in water-using 
systems. There is an urgent need for factual information and 
validated performance data on such systems. These data are needed 
to permit economic and technical evaluation by owners and 
engineering staffs of industrial, institutional and commercial 
installations, for whom safe, efficient operation and continuous 
availability of costly steam generating and cooling systems 
are of critical importance. 

A study now in progress by a Technical Practises subcommittee 
of the National Association of Corrosion Engineers( 1 ) already 
has identified and listed nearly 100 non-chemical devices now 
being marketed for water treatment applications. Many of these 
are similar or identical in design and construction, but are 
sold under different tradenames by their promoters. In these 
times of growing fuel shortages and burgeoning regulation by 
local, State and Federal agencies, the promotional claims of 
minimum energy requirements, elimination of chemical feed and 
control requirements, reduced pollution, and potential water 
conservation are increasingly attractive to owners and engineers 
whose facilities include costly utility systems - heating and 
cooling. 

The promotion of non-chemical devices to replace conventional 
water treatment approaches is far from new. Over two decades 
ago (at the Fourteenth Annual Water Conference) Welder and 
Partridge presented a thoughtful evaluation of typical devices( 2 ,3). 
Characteristics and principles of more than 50 different systems 
dating back to 1865 were listed and described. This landmark 
publication included a useful bibliography of 106 references and 
patent citations, plus case histories of recorded performance on 
several devices. Eliassen, Uhlig, Skrinde and Davis described 
and critically evaluated several electrical 'water conditioners' 
in laboratory studies and a series of papers (4,5,6). 

General characteristics and benefits claimed for many 
present-day devices include: 

1. 	Prevention of corrosion, scale and deposits, and micro- 
biological growth in water-using systems by physical forces 
(non-chemical methods). 



2. Operating results not reflected by changes in water compo-
sition, as determined by standard chemical analyses. 

3. Little or no technical control required. 

4. Minimum or no energy (power) input required. 

5. Elimination of potential pollution from system discharges, 
since conditioning method is non-chemical. 

6. Further energy savings through elimination or reduction 
of utility system blowdown/bleedoff requirements. 

At odds with such claimed benefits are less desirable 
characteristics of equal concern, such as: 

1. Unpredictable and erratic performance in field applications. 

2. Rarely supported by results of properly designed operating 
tests, conducted under supervision of unbiased water 
technology/corrosion scientists. 

3. Operating data and results of scientific evaluations rarely 
are adequate to account for apparent good results in certain 
cases, or failure in others. 

4. Claims of effective performance too often are supported 
only by testimony from uncritical, non-scientific observers. 

5. Promotional literature often includes extravagent, unsup-
ported claims, and utilizes pseudo-scientific terminology, 
essentially unintelligible to knowledgeable engineers, 
scientists and water technologists. 

Our objectives in this update are to discuss operating 
principles of 'new generation' non-chemical devices now being 
marketed, as described in manufacturers' trade literature. To 
view these devices in perspective, they will be compared with 
established electrical/magnetic water conditioning systems of • 
proven performance, and which: 

1. Produce predictable, reproducible results. 

2. Require appreciable energy input for operation. 

3. Have demonstrated consistent effectiveness in corrosion 
control and water or waste treatment applications. 

4. Are based on accepted scientific principles. 

With respect to 'new generation' devices, we hope to 
initiate thoughtful discussion on questions such as these: 

1. 	Do the principles by which non-chemical devices are claimed 
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