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PROTECTING STEEL FILTER
VESSELS FROM OZONE ADDITIVES

From Terrence Vargo, PhD, and
Gamer 5. Holdsworth

integument Technologles, inc,
Tonawanda, New York, USA:
Historically, traditional Epoxy and
vinyl ester-based coatings and linings
have not fared well in applications re-
quiring exposure to ozone, even in the

EVEn III'II.II:'I exiremE  conceniralions,
For nzone prodection applications, the
systems are developed using several
fluoropolymer linings that are inher-
ently Inert to ozone. Additonally, the
silicone-based adhesives and sealants
are specially designed to resizt ozone

degradation that commonly occurs

Whal coating specification, including surface
preparation, 15 reguired o resist ozone vsed as

an adailive in big steal filter v

parts per million (ppm) range. Al
though surface preparation Influences
the performance of the materials, the
resing themselves do not commonly
withstand the environment well. Re-
cent developments in Meoropalvme
technologies now provide a solution to
this problem.

A new plasma suriace modification
process permits thin filma and sheets
of specific grades of fluoropalymer ma-
tertals 1o be installed in tanks and ves-
sels requiring protection from ceone at-
tack. The process creates a chemibeal
covalent bond between the fluoropoly-
(RICH] I||1i|1|5 matecial and adbegive The
bond is permanent. enabling it to be
wsed 0 applications wWhine no conven
tional adhesive sheet or film product
can be yzed, The covalent bond with
stands a variety of stresses such as ex-
Ireme lermperaire |,"|-'-:'Ii|:|3. e and a
wide rmange of aggressive chemicals
without delaminating from the adhe
sive.

Thsts I’Il,n._!-rllull-‘l.'n:-l,"r:-; are ypically
in the range of 5 to 30 mils (125 to 750
micrans) and incorporate a peel-and
stick silicone-based adhesive. All of
the materials wsed in the ozone pro
tection lining systems resist ozone,

within electrical ransformers.,

Chver the past wear, several lining
svstems have been developed 10 pro
tect fiberglass-reinforced plastic (FRP],
metal, and other materials from ozone
degradation. These systems are baing
ested for applications in wastewialer
remediation, as well as for FRP i1ank
linings used for ozone purification o
living binaquatic systems in zoological
parks,

These fluoropolymer lining systems
should provide the ozone prodection
required for the steel filter wessels,
with the only caveat being the operal-
ing temperature of these syatems. Cur-
refit fluoropolymer lining systems
have the ability to perform at temper-
atures between =40 and 450 F (-40 and
232 ), Carrently, howewver, thelr use
in this particular application is limited
1o operating temperatures that do not
exceed 200 F {93 C), due o the use of
the silicone sealants for edges and
seamns, For temperatures up to 300 F
{149 C], we recommend a 30-mil (0.8
millimeter) Huoropolymer system that
facilitates the welding of jolnis and
nozzles

Fhe surface preparatlon necessary
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for these systems is relatively minimal
coumnpared o that lor traditianal Spray
applied materials. The surface {plastic,
mElal,
free of loose coatings, grease or sur-
FRCEETES, .1r'||,| olles Sk I'.-1|1:' CORLaTm-
nants or debris. The pressure-sensitive
addhesive [F5A) technology used in this
application reduces the need for phys-

or ceramic) musi be dry and

]__-}Il.ll‘1||:'rll-5|:1-|'..'i||-1_:1_:l SELLET

ical bonding to a profiled surface,
which is commonly required bor tradi
tional liguid-applied coatings and lin-
ings. For this application, the surface
profile can be wp o0 2 mils [30 mi-
crong] without interfering with the
performance of the PSA. This conirasts
with most traditional  liguid-applied
coatings and linings that are used In
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immersion and agagressive environ-
ments, where surface preparation is
absolutely critical to the ultimate suc-
cess of the system. The surface prepa
ration required for an aggressive ger-
vice like ozone would conventionally
demand a white metal hlast with a
profile as recommended by the mamu-
facturer. The profile required s uspal-
lv related to the final coating film
thickness. Ii is common to see anchor
prodiles in the range of 2.5 to 4.5 mils
(63 1o 113 microns). However, it s Im-
partant o lollow the specific coating
manufacturer's specification for sur-
tace preparation. The fluoropolymer
film systems discussed above can tol-
erale pre-existing anchor profiles up to
2.5 mils (63 microns) without compro-
miging their long-lerm periormance.
With the same surface preparation
requirements, liguid fluoropolymer
syslems would also withstand ozone,
particularly in wessels that operate ai
ambieni emperatures, Howewer, i the
coating is to be baked for fimal cure,
the subsirate surface would have to be
decontaminated prior to coating 1o
prevent premature fallure from owl-
Eassing or damage to the lining when
the coating is baked or placed into ser-
vice at an elevated temperature. The
baking may be a problem il the sub
strate is FRP, not steel. The sheet film
referred (o eaflier will mol regqiaire hak-

ing tor cure.

B.PF. Goldie
Protective Coatings Europa
Surrey, UK:
In the production of drinking water, or
for water in swimming poels, one of
the steps is the sterilisation of the wa-
ter 1o neutralize all bio ||1H.,1r|i5.'||x pre
sent in the water. Sterilization can be
achieved by ozonalveis, Im  this
process, ozonised air, which is highly
oxldative, iz :III_|I.‘¢::|I_'|.| into the waler
The ozone is wery unstable and will
|2|H'|.'ul'|]!-c:lh|= |'.||1h||'!.I 10 fofem OEyRED

In municipal swimming pools, the
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water is constantly circulated. As it is
pumped out of the pool, the ozone is
added before the water goes through a
steal filter tank with a carbon filtration
system and i then returned to the pool,

Ozone Is only partially soluble in wa-
ter, with some 20-30% escaping and
gathering in the filter tank [where it iz
vented o the atmosphers). For a typl-
cal municipal swimming pool, these
filter tanks are abour 4 m (12 fi) high
with a diameter of about 2 m (& fi).
The internals of these tanks must be
prodected against comosion, both for
structural reasons and for préventing
contamination of the pool water Be-
cause of the operation of the filiration
gystem, with ozonised water added at
the top and treated water removed
from the bottom. not all of the tank in-
terior is exposed 0 ozone. The filier
bed s about 2 m (6 fi) high and about
1 m (3 {1} from the bottom of the tank,

The filter media is activated charcoal
or anthracite, lor ozone will not pass
through efther substance. Thus, within
the tank, the lining in the filter bed
area [and below) i3 exposed only to es-
sentially clean water al about 28=30 C
(82-B6 F)]. However, above the filter
bed, the tank lining is exposed 1o wa-
ter containing ozone, oxygen, and free
ozone, which is known to be very ag-
gressive 1o ofganic coatings.

Conventional epoxy tank linings will
withstand ozonised water at the oper-
ating temperatures of these filiers bu
will chalk severely In the presence of
free ozone. Protection of the upper ey
els of the filler tanks can be achieved
with polyester or, more particularly,
vinyl ester glass flake coating at a dry
film thickness of approximately 500
microns (20 mils). Thess systems
should give at least five years ol pro-
tection and can be used for new build-
ing or maintenance purposes. Allema-
tively, thermal-sprayed metal coatings
should also withstand the conditions
in the filter tanks; however, these coai-
ings are feasible only for new building
work and are expensive.
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