
Keep C/| customers free of white rust
A technical look at how water heahnent and constmction

technologies combine to cause this tough problern.

By Mario C. Uy

C 
teel6 used for coolinS toweE are gal-

lrvanized to protect then from prema-
ture .orrosion. Galvanizing is the
piocess of coating the base steel with a
rhin layer of zinc, to pmvide a barier
that acts ae a sacrificial anode.

Zinc is anodic to steel and wil pr€tur'
entially conode to protect the steel ftom
rusting. As the galvanized surface is tur-
thei exposed to the right environment,
th€ zinc coating conodes to form a
dens€, adherent, and protective basic
zinc carbonate I3Zn(OH), ZnCO3 H2Ol,

that r€sists turther coEosion.
If the basic zin€ carbonate is not

formed, a porous, less tenacious, and
non-Protective zin€ carbonate [ZnCO3]
is fomr€d instead, which will conod€
mpidly. This rapid corrosion of the zinc
€oating b th€ white nrst phenomena.
Whire rust ha6 the appearance of a thicle
white, waxy deposit.

Ho!/t, wate] teatnoi|t
syst m3 conhibute

The appearance of white rust on a
new €ooling tower does not m€an that
the tower is falling apart, but the steel
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can conode very Epidbi
wllite rust has b€cone mmlron due to

several t€chnological changes made by the
galvanizing and water ieatment indlr.e
tries, !o m€et c€rtain envircmental laws.

The obje€tiv€€ of the enviromental r€g-
ulations aE noble. Unlortunately, thse
environn€ntal sohtions have created
additional pmblems ior waier tr€atnent
d€ale6 and their C/l clrstonels.

A main jssue was that the galvanizing

and water treatm€nt indusries made
changes with each indusrry not accounting
for what th€ other was doing. Evenhmly,
this led to (oncun€nt chang€€ that promul-

gated the white rust phenomena.

The water treatment
industry rcplaced acid
and chrome treatment
with high alkalinw
and high pH programs.

Chang6 in the galnanizing industry
In the ea.ly days, cooling towels were

galvanized by Hot Dpped Calvanizing
method (HDG). HDG method produces

a 1.5 ozlft2 zinc coating on each side.
Now, nost cooling towerc are b€ing gal-

vdized by th€ Heavy Mill Galvanizing
method (HMG), uder the industsy coaF
ing clais G-210. HMG produces a 2.1
ozlft2 zinc coating for both sid€s (or 1.05
ozlft2 per side, a rcduclion of about 30

Perc€nt of zinc coatin& 0o r€duce the zinc
impact on the envimtlllut.

Galvanized steel can either be
chemh€ad or non-.henheabed. Chem-
h€atmmt is a chrcbate solution applied at
the mil io passivate the zinc $ating, to
i.nibit the formation of "white nrsr or wet

Mosl if not a , of the galvanized tow-

General Purpose
Solenoid Valves
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AC voltages 12 to 240 volts
DC voltages 9 to 24 volts
l4agnetic latching
Custom valves and manlfolds
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ers nlrnxla.hrrfd in lhc Unii.d Si.lcs
rr. now non chfnrtre.teLl, .gain duc l()

.nv inDnurt . l  regnl , r t ions.

Wilh thcsc .h.nrgts, nn)sl n.rv r.lva-
n iTf l l  Lo{) ln i8 kNfrs i rc  coming out  01
thc la . l (ny unpiss iv . tc . l .

Changes in the water

treatment industry
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Chart 1: Recommended
chemical levels
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a lka l in i ty

level

1 8

< 0.5 ppnr

100 300 ppm

1!0 300 ppm

< 450 ppm
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