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THE FATAL LML OF 1M TRRATIWG GANGETS

This maper is intended to examine the canses for the constent re-emerrence of
water treatinge ‘cure-alls” that c¢laim to eliminate most or all of the ills that
eccomnany the use of water for industrial nurnoses.

Thege devices generslly invoke the well-knovmn scientific vrinecinles of
magnetism. electrostatiecs, electrol tic nhenomens, radiation, catalvsis or other
nhysiochemical methods.

There are s number of Adevices using these same nrineciples that are quite
leritimate and are reco~nizad zs such.

¥or examnle, marnetic filters for removing tramm iron, for removal of solids
that have been mixed with ferromasnetic su*stances or even those devending on the
wveal nara and diamagnetic forces present in manv substences are vell-lpown and
recofnized as leritimate. Tlectrolvsis cells that renerste chlerine or other
reduced ionic species have a sound vlace in industre.

Though less 1videly practiced, electrodialvsis is used for the defonization of
hrackish waters. T1ltra violet or sarma radistion sources have been often used to
sterilize water as has the s2leectrolvsis of metalliec siilver into solution.

These and other well-knovn techniaues mroduce usable results hy lnown
scientific processes and there is & legitimate canitsl =nd onerating cost penalty
acsociated with their use.

On the other hand, the devices which we shall refer to as gadgets” offer
{put do not deliver) a wide range o*® relief from water mroblems usinf secret or
poorly explained pseudo-scientific nrocesses and ususliv Tor little or no cost
other than that vhich is maif to their »romoter and his salesrmen.

The water treatins "sadeet’ ie¢ not & recent develomment nor is it limited to
the Mnited States. Buch devices were Yno'm at least as earlv as the American Civil
Viar and they are activelv promoted in 21l industrisl nations.

Manv of the "madrets” have the germ of a woratle idea in them. Tis tends
to mave them more believahle but does not necessarilv male ther effective as =
wgher treatineg tool. Tor exarmle, geversl of the devices ere composed of macnets
or zinc or aluminum alloys with either accidental or deliberate irmuritiec {some
hilled as “Twenty Pracious Metsls") in them. These allovs corrode auite rapidlv.



Yhen these devices corrode ithey have the same ~ffect as addin~ smrll cuantities of
soluble iron, zinc or =alurirum eaits to the water., Tt is Fnown that low concen
trations of zine can serve as a verr ~ffective corrosinon inhibitor. The "radret”
achieved a degirahle result but in ar 2xnensive and uncontrollnrle wav., The
alimminun or iron szlts frorm corrodinrg electrofes or marnets 2o an accentsbhle ioh
of elerification, Yut arain there is a more controllahle, less exmensive war of

gechieving the same results.

Some of the "radpets' use accented technologsy in a nron-standard manner that
frecuentlv nergtes their effectivenesss. & Cerman device nsed an electrolsvtic
sof{enin~ cegll inside of a hoiler. ™his was a technically sound soplication of an
electroirtic cell vhose cathode licunr hecame quite alveline and caused nrocinita-
tion of celcium carhonate in the hoiler. ™This erpensive and cucgtionable rractice
from the viewmoint of wmter tecknolosv could have heen hetter acromplished hy the
addition of a fer cents vorth of sodium hvdroxide to the hoiler.

Ancther device, vhich connacted a radio tvme antenna to & rrounded elactrode
in the boiler, would seem to have no mossihility of havine anv effect at all.
Fowever, it is Fnown that in the vicirity of larse rafio aniennas a vire strunr in
the air will nielr up enoush nover to lisht a house. It vould not he recormended
as a mwropoer water treatment, hut under ideal conditions somethins could hano-n,

Some of the "madpets’ could he nothine but deliberate frauds. One device that
was very nopular thirty vears arn was 2 cvlipnAriecal hrass case vhich, vwhen it =as
cut oncn, was found to contain a nowdered materinl that anneared to have been
svent from the floor of a stahle. (Cuttine the device open voided the warrantv.)

These mseudo-scientific “radrets™ are not harmless. You can't sav ‘well, if
thev don't wor: no harm hes heen done.’ The lezst of the costs arising fror trials
of these devices is the time and ronev wasied in investirating and/or trying ther
out in a wor*ing system. The preatest exnense is the damare done to the eauinment
in the svstem under test from the withheldine of vroner treatment for a period lonr
encuch to shov that the 'radret’ has not mrevented corrosion or sesls as claimed.
Mach of this damage is irreversible ané is relatively larpe in dollar amounts.

It is not the purnose of this paner to document the nersistent and wvide svoread
existence of these devices or to mrove that thev are innccentlv or deliberately
fraudulent. This has been adeauatelv done a number of times.

-

The claims of several of the wmore activelv nromnied of the water treatins
v oI . . . . . s 1= oxp e
redpets' alone with en znalysis of the technical inaccuracies or immossibilities
in them are riven hv Tliaszen and Thlie, {1)

The actual case histories docimentine the failurass of a number of these
Aevices alonf vith an extensive hiblioeravhyr (107 reference) survevine their
history is miven b Velder ' Partridre. (2)

Tliassen and S-rinde sublected a nurher of these devices to exverimental
measurcment and documented their findings. (3, 5)



Henricks sounded s strong varning again in 1057, (b)

The Tederzl Government throurh the Federal Trade Cormission (6) and varicus
mititary installation memoranda (©) has smoken out arainst the use of "madpets” on
Yederal installations.

Professional technical societies have tried to warn their membership amainst
the blandishments of the "padret” wromoters but these warnines do not ssem to have
been heard by those vho need it the most. (7, 8)

The 'ational Association of Corrosion ™ngineers has a standing committiee
{Committee T-TF) on ‘lon-Chemica) 'ater ™reating Devices” (10) which maintains the
most un-to-date list of these devices and can often furnish unhiased references
to thelr performance.

' There are some fundamental reasons vhv these devices are nerennially
atiractive.

Thic paper exasmines some of the basic farcts vhich encourase the regular
reannearance of these padgets time after time even when it has been well demon-
strated that not one of them has ever worked well enoush to estahlish a place
alongside the leritimate vater treating technioues. This naper will also offer
some simmle, common sense procedures that can he used as s nrotection from the
fradulent "gadget” while not nrecluding the adontion of & leritimate device should
one ever emerge,

Wecessity i< said to he the mother of invention. If ever there was an ares
where the economic and technical necessity is near its meal, it's the industrial
vater svstem.

Vater is a nearlv ideal substance for industrial cooling and heat transfer.
It has uwnusually good thermal vroperties such as specific heat, heat conductivity
end latent heat of evamoration. It is fluid over mest of the ambient temperature
range. It is non-toxic, non-flarmmahle, and readily availsble and relatively
inexpensive.

Water hes several drawbaclis, most notahlr that it is an excellent but incon-
stant solvent. ‘tore often then not it is the solutes that it ecarries that malke
the use of water such a troublesome entermrise.

Vhen water comes to us from the skr it is relatively nure, containing only
some dissolved gases plus soms zirborne particulate matiter that it vichked un on
the way down. Coon after its arrivel on earth the wabter hemins to take its
surroundings into solution. When this vater is used for industrial purnoses the
‘soluble salts it carries plus the dissclved gases causs the water to be severely
corrosive to most cormon metals. Al of the metals excent the so-called nohie
metals are intrinsicalls unstahle hegause of their hish free enerey. The combi-
nation of heat, water, oxveen, and dissolved salts vprovide the activation enersyv,
the easy path and the epergy sin* that are regquired for the metals to discharaes
their high free enersy and revert to their more comfortable and stable stbtes as
icns.



Some of the materials in the water such as calecium and silica compounds become
insoluble vhen the water is heated and concentrated in ¢ooling towers end boilers.
Thia secale and corrosion causes great economic loss to users of ipdustrisl water.

In addition to the corresion which destrovs the funciion of the metalliic structure
and shortens their economic life, the demosits cause reduction in fiuid handiing
capacity and loss in heat transfer. Such losses lead to frequent cleaning with acids
or harsh abrasives which is exvpensive and further damages the eoquivment.

Though there are well-known technologies that can mitisate these had side
effects of industrial water, thev are exmensive and not always comwletely satis-
factorv. Hence we see the necessity that begets all these inventions. Nobody has
ever sald that the offspring of necessity were good, benevolent children, and these
"zadgets” seem to prove it.

Since the users of industrial water sre faced with large exnenses if they do
not treat the water and larse expenses if they 8o treat the water, thev are a fit
sudience for anvone who will {ell them that all this trouble and expense can be
made to go away for a small investment in the latest "gsdget.”

Inder the best of conditions, water technclory is an arcane srt. It is a
mixture of colloidal chemistry, equilibrium states, unstable kinetic svstems, and
the poorly understood fields of sequestrants and chemical complexes. Many of the
critical conditions occur at concentrations so low that they are at or near the
normal limits of messurement. Under these conditions it is no wonder that the
svecialists who are highly trained in the field are hard bpressed to describe the
chemistry of a water svstem in completely unamhiguous and reliable ways. There-
fore, it is not strange that the overator of an industrial water system who is not
especially trained in the field of water treatment is not sble to sevarszte fact
from fiction in the claims of the "gadset” salesman. One of the most important
supports for the testimony supporting ‘gadgets” is the sound physiochemical
principle that each licuid vhase comnosition has 2 snecifiec solid phase in egqui-
librium with it. 'Mhen the ligquid phase is changed, the solid vhase will change too.
It is in these periods between equilibriums that a solid phase or scale may be
coming off the metal surfaces in large quantities. The interpretation usually is
that the "gadget" is "ecleaning the system up” vhen in actual fact one solid phase
is maliing way for another that may be much worse than the first one.

Water systems, becans= of the larse volumes end low concentrations involved,
often come to eguilibrium very slowlv and observations made during the egquilibrium
process may not he reliable.

Since water systems are not “monev makines” or primary nroduction vrocesses,
they tend to be under-instrumented and under-controlled. The observations from
most water systems tend to rely on visual inspection and memory rather than
recordings of guantitative measurements.

Here are some of the marks that often identify a truly fraudulent gadget:
1) The vrocess is claimed to be a secret.

2) The vrocess claims to rely on standard technology but the comnection is not
¢clearly made. The salesman is almost alwevs technicallv unlearned in the
technology and can't explain how the "gadget" works.





