Coatings for Corrosion Preventio

Food Proc

By Cynttriee Chetener, CoatingsTech Condributing Writer
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: f; g o P F A T L (A in the manufactur-
g ey iron ment is
asignificanl issuc
given the harsh conditions
wnder which many produccion
processes are perlormed. For
ther saeme Toason, it is often very
diMficult to effectively nehieve.
1n the fond procezsing indus-
try, chere ave added challenges
COrTOSIUN PIEWLITIoN in n1any
instances must be acoomplished
using mraterials that meet stricc
requiremenls lor direcl o indi-
el food contact se, in the US
21 CER 175300 for food contace
usel. Many by pes of coalings--
Lvoth inewpganic and omgamic—are
wsid fur corrosion prevention
of the processing equipment
and floors, walls, and coilings in
prrveessing plunts, Sonoe ty poes
ol Tl anel beverngze packoging
(e, metal cans) alzo require
coatings for provecl ion againse
crorrasion.

FODD PROCESSING
INDUSTRY CHALLENGES

I'he food processing industry is
one of the larges) manufaciuring
aectors in the Uniecd Stales, The
fiaoe] processing environment

15 alzo highly corrosive due to
the extensive requirements for
cleaning und sanitaliom and 1he
entrosive nature of many food
proclucts, Accarding to MACKE
limternatinnal, the world's leading
CaTPRGiom ot sl Grga i zacinn,
nesrly $2.1 billion is spoent unau-
ally e corrosion-related costs by
the industry. Corrosion in food
marmtacturing s iran mens is
asignificant issue because it cin
lead fo egquipment failures aad
Lhus costly downtime, and it has




m
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the: polenlia] Lo impeet produer
safoty and gquality. “The food
and beverage induscry is highly
regulared across 1he glohal
supply chain, by the FDA inthe
United States and under glahal
fond safety initiatives (OFSTY
intermationglly, Lo harmeonize
fond stundards — and for rood
reason: the food supply chain
knowes no couniry borders,” suys
Julic Yaughn, vice president of
marketing and business develop-
ment with Emerald Porformancs
Warerials,

Imdved. concerns abour safety
ute to comitamination, tasce
alceraticn, and cquipment ral-
Marction ar: added chatlenges
that other sectors., such as the
constraction industry, dn nac
have to contend with, secording
to Jamil Bughdachi, professor
of Pulrmiers and Coarings and
graduare progran cocrdinabsr
ar Bastern Michigan Tniversily,
SInlike heayy Industries such os
oil and gaz, transporeation, ete.,
peaple and (animals) come in
contacs wirh food products amd,
in addilion. multipte products
with a wide range of pH, viscos-
ity -and abrazion properties aro
v pically processed inoany given
lund plant, Furthermore, unlike
in wther sectors, each individual
conzumer is a watch-dog for Uhis
industry he esplaing,

Crne of the Jeading causes of
corrosion in feod processing
facilities is the extensivz use
of high-pressure water and
slentn, oflen in combination
with various corrosive nzents
inlkaline. acidie, oxidizing, and
reducing chemicald), for cleaning
e i, Water i widely used
for fuod processin Lo addi-
tion, tnany foeds ave mildly (pll
a-7: carbonated sweat drinls,
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beer, soups, amd canined niear)

i strongly (pH 3-5: citric firuit
Juices, jams, sauces, dressings,
ard pickled vogelalbles) corrosive
and/or are processed wsing con-
centrared organic and inerganic
chemicols (acids, safts). The
ereymes i oods can alsoTead 1o
COrTosied, ds can micrabial con-
taminarion of surfaces, Unlike in
many ncher industries, however,
the: use of peawer ful corroesinn
inhibilors is heavily restricted

and, in many cases, not permit-
ted in fond processing plan|s
lge sl y g heslth reasons,
woewrding to Baghdachi.

EFFECTIVE [ORROSION
PREVENTION

While careful facility design
famonch, eurved, bonded Aolid,
casv-to-clean, amd drain surfaces)
ammf the selection of appropriate
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Food-grade polyuren cottings
hiove heern developed Ehat con be
used to rehubifitate the wolls and
ceifings in food processing plants.
The procass involves resheping

of surfices so Hal only smooth,
curved fines remain and efimingt-
ing areas where woler, dir, grime,
and pathogens can oocrmulale.
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eorresion-resistant materials Jargels
slainless steels o procossing cquipment
anel conerete for foors and walls) are
the foundarion of an effective corrasion

prrovention program, chaere are many
instanees where even highly corresion-
resiztant substrates need additional har-
rier protection wr extend cheir service life-
Hrngs. “Coarings serve several purposes
in the foed urel beverape industry and
must stand up to the sanitadon chemicals
and procedures used for procesacs ihay
acdbiere o the WP God WManufacturing
Practives) thal keep che food supply safe,
1 nddition, regulations governing the
fernd and beverage induscry fllow rhe
product through all stapes of prochiction,
meaniny that. in sddition to the stringsnt
rules for the equipment, packaging, sur-
fFaces, and products thar come into dirvec
contact with lood, indirect Nocd contacr
mdterials alsn play 2 sipnificant role in
food safety,” observes Vaughn.

For steel straetures and equipment,
galvanizingwich metallie winc is the most
common costing melhod for che corro-
slon prevention in the food processing
industiv, Howeever, in soime cases, an
additicnal topeoat, typleally an arganig
ot neganicAnorganic boleid svslem, is
applicd for udditional protection. In some

applications, three-coat s¥stens are
amploved. Polyurerhancs and Muorapaly-
mers ate evpically preferred for topeoats
rregr meclal substraves, while 100% salidz,
self-leveling epoxy systems are typically
used on comcrate surfuces, wlthoagh
polEurethan lopooasts may be applied to
the cpoxy systems for aesthetic purposes,
where fast veturn-to-service in concrete
coating applications 15 Imporalive. 8

mond i figed bispheneol A spoxy resin can be
uscil in combinarion with phenylalkyl-
antines, according o TTicesh Son i, product
managet forspecially cpoxy materials +
Timerald, *This approach has been shown
i achicve o 50% faster return-to-zer-
viee ot ambient canditions and can also
effectively eure a1 nunr-freceing lempra-
rures,” Soni savs, Food-grade polyurea
voulings have been developed that can be
used to rehabilicate the walls and ceilings
in food processing plunls, The procoess
invnlves reshaping of surfaces so that unly
saneol b, curved lines remain and elimi-
nating areas where water, dirt, grime. and
pathogens can accarmulule,

Repardless of Lhe type of vystiom and
subalrade, these coatings act ax phyrsizal
barricrs to moisture and chemicals. 1o
most cazes, proper sorelacs peepsa ration is
crueial and has s diceet mpact on coaling



performance. Advances in coating
technology have, hivweyer, led to che
developnunt of profective coatings that
are more forgiving with respect to the
aurtace condicion.

O inleresiing technolegy osed in
corrosion under insularion applications
inthe fand and beverage industry i5a
reaclive pel corvosion trealment, This
mincrilization teehnolosy involves the
formation of o thin (50-200 A%, glass-lilke
mineral (i1 via roaclion of cumponcnts
in 1 he reactive gel with the steel surface.
‘The film haz excellent adhezion to the
steel and is hydrephobic, and thereloce
acts as g highly penlective barrer, L
vt dovs penetrate into the Glo, s
buffered ta a high pH. ln addicion, the
reaetive gel is tolerant ol poor sy elaces
and can bo applivd 1o both new stoel and
pre-corrided substrates with minimum
surface preparation.

New and existing food planis allen
reguine protootive coatings that will
create smooth and seamless vertical
and hovizontal comerete surfaces tn help
safegward subsruiey frem coniami-
nants and resist abrasion, chipping, and
corrozive factors such 2z moisture and
chemieals, accarding to Toc Sehmir, sales
dirgctor e 3ralaShick] wilh Toemwe
Cuompaty e, 'Lhese coatings are also
designed to facilitare efficient clean-
ing, sanitaticn, and workplace salery,
according 1o Schmil, “The ulrimate goal
of anv resinuns foor or wall system s to

limit out-ot-zervice time during and after

application. Tasrncime mwsr be 1)
during coating spplication to atlow quick
retum-te-servics, ln addicion, Boor and
wall coatings in the food processing
industry should lasc as long as possibile
Br prrre Ll n CRSsive: iy i emands that
coull canse dewntinw or any kind of
shut-down,” he explains, While most
floor and wall cnatings do not coime
indircet contact wich faod and e
elussifed s “Incidenlal conlact aveas,”
and particularly fo retrofit sihiations,
coarings wst e lowe V0, low oder, and
100% aolids so they can e applied in che
proximity of people and food, "Conerere
Howrs in fved processing plants nmst

resist degradation from chemicaly used
in fregquent cleaning and sanitarion,
wlhich are much muore: steingent by applicd
ina fond processing environment than
alhur process industries,” srates Soni.

1n1 additions to o gquick Luearaungd L

and low W0Cs, low odor and surface
taleranee 2re other important proper-
ties for fluer and wall coatings uaed in
the food processing industry fur both
contaminarion and Corrosion prever-
vian, “Tra grder to maintain high pra-
duetion rates, plant ownees somelimos
specity minimal surface preparation.

Tn addition, perzonne] aften remain in
the arey bging coated, 80 coatings mus
b able ti adher to swefaces without
being hazardous or odoreus,” Schmic
nhaarvos, Tor new concrete Honors, he
adds that moisture vapoe | ransmission
(M%) is another favtor that must be
considered when selecting voatings tor
use in Mond processing plants “To the
past decade, the construciion indusiry
trend has been to fast-track projects,
with surtaces epated and cured quickly,
e belore the enncrece surface haa mer
the typicul 28-day curing Lime reguired
of most conerets, For this application,
the enating wnst weet all of the above
criteria plus be resistant to MVT and the
amsoviated high alkulinilw" sayvs Schmit,

. !
Corrosion
Preventiont

NEW TECHNGLOGIES

A mimber of technologles are being
explored o improve the corrasion prolee-
tion properties of coarings used in many
dilferent inshustrics, Examples inehde
the encapsulation of corrogion inhihitaes
to provide self-healing coatings, the use
alantilguling apents, the croalion of
superhirdrophobie surfaces through the
adddilion of wdditives, and ot the fonma-
tion of hylwid nrganic noega nic mad ri-
¢es, One exanple of the latrer technology
Tas heen developed by Prodessor hiark
1. #oueel: ar the Universite of Aliran.
His modificd ceramers are prepared by
reaccing cetracthyl nerhosilical: (TROSY
olipomers with alkoxyl silane moditied
ianmyeyanurales, The isoey aurates pro-
vide connectivity between the inorganic
and oreanic phascs. while oligemeriza-
fion of TEOS ithibits its volarilite The
resuleant coatings, which are spray-
applied as hnmogeneous solulions, in
a vne-coat application, self-soratifv
vin g muligreous cosslinking to fonm
mulri-coat film structures hetwithaut
any inlerliveer boundaies, accordig to
Soucele T addition to reducing the cost
of coating application (one-coat system).
theae coramers have improved acdbe-
il mechanical, and surface properties
e, e resislanod for lonwer service
lifetimes. Furthermaore, the sell-priming
cueramers provide hetrer corrosion pro-
tectinn to mecal substraces wilhioy! the
need tonse environmentally hazardons
chramium trealmonts,” Saucek noles,
Other technelogies wnder develop-
gt i nelude 100 gervlic costings,
gol-gel materials and their comhbinations,
andd wluminum and magnesinm powders,
according to Baghdaehi. Asan exampshe,
ke notes that the moedification of acrvlic
reains wWith food-contaci-approv]
silicon-containing marerinls shiows high
Lrevrcerebiab. Tage L sabied v voncerns, how-
ever, Boghdachi adds that the adoption
of e cortosion protection coating
techinalogies by the food processing
induslre such s ranotechnology
approaches and corrasion inhilitoes for
which safity and funetional properties
hawe ot yet heen eatablishied, has not
yot soenrred, #
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