Recovering MARINE COATINGS MARKET
Prepares for
New Challenges

By Cytrthla Challener
CoatingsTooh Conlributing Writer

The conwmercial marine market in
2011 is showing signs af ronovery, &ven
ity the mors mature CU and WS, sectons.
Agiz, palicularly China, now dominakes
bath new building and maintenance ang
repair [MER) activitics and conseguently
is experiencing the faslest growth. With
the largest flest of in-service vessels
evar seen, matring coating rmanufactur-
crs anlitipate improved dermand n the
CoOMming yoars. AL the samc time, they
faco many challenges ranging from ris-
ing raw material costs to declines in
nevi build erders 1o new counlyy-based
regulations and internstional standards
for performance. Coating producers
are reaponding with the development
of novel technologies aimed at et only
improving coating perfarmanee, but alse
incroasing ease of use and reducing
envirtnmental impacl

The ecanomic downturn hit the cam-
rerclal marine industry in 2009, largely
irmpacling the MER seclor a5 ship owr-
ers and operaters faced increased oom-
petition and lower frelght rales, As a re-
sult, many looked to delay maimtenance
activitics or slected o use less axpen-

1_ | sive coaling aptions to reduce cxpenses,
| according to Martin Porshicrg, Hermpel's
Group marine product managesr, This
trend began to reverse itsalf in 2010 as
vz genoral economic recovery ook hald,
and Steve Dickey, market director for

the Glokal Marine business at Sherwin-
‘Williams Protective & Marine Coatings,
capecls continued improvernent going
lorward, Global new building rermaincd
strong duting this perod but is oxpeclad
tir decling trom 2014 to 200173 a5 re-
duccd arder rates wark their way through
the system. ndustry experts predicl,
hewever, thet L will vecoyer in 2014,



“Over 75% of new building and M&R activity,
in fact, takes place in Asia. In 2010, China overtook
South Korea as the leading new build country and

now tops this segment as well as the M&R category.”

Further complicating the situation is Lhe mined
outlack for Lhe glaal maring markel. “Analysts are
bullizh en container ade, but are less confident
ahout the dry bulk market, which has starled the
year vory pootly,” notes Jim Brown, marketing devel-
oprmenl manager for International Paint's Worldwide
KMaring business. He adds that geographical mix
also plays a part; Asiam economies are already re-
turning Lo strong growth, while Lhe LS, is recovering
gradually and European growtl rermains weak.

Orecr T5% of now building and MER activiry, in
fact, tukes place in Asia, [0 2010, Ching overtook
Soulih Kotca as the leading new build country and
naw tops this sefment as well as the M&R categary,
Brazil is also cupariencing significant groweth in ro-
SpONSE 10 increasing activity in the pelrochemical,
ail, and rining scctars, accarding o Dickey. LS. ac-
tivity largely sterms from government-based demand.

This increased demand is welcome news for
coating producers hut does not guaranice in-
croased profitabilily, Raw maletial costs continueg
1o rise, Copper prices, for instance, ave currcmitly at
recard highs, Suppliers of other ingredicnts from
titanium dicxide: Lo basic resing are also passing
o Price increases W coating manulacturers. “le
have seen significant price increases for most
ingredients used i our marine cogting fonmula
Linhs and expact more Lo come for the forgsesakble
fubure," statos Porsbjerg, “at ihe same tine,” he
adds, “aur custamers are not seeing peak freight
ratcs 5o Lhey are very Tocused on keeping ex-
penses 0w The result, according to Brown, has
been the decling of marging to balow 2009 levels,

Coatings manufacturers ave also faced with
increAasing regulatory pressutes, including new
parformarnce standards developed for protec-
tive anl-cormosion coatings by he Internalinnal
Maritime Grganization MO and many country or
region specific requirements for reduccd VOCs, The
Interraticnal Paint and Prirking Ik Council (IPPLC)
is actively invohaed in the IMO's sfforts revolving
arownd the important role of antifouling costings in
preventing invasive species and perfmrmance slan-

dards for anti-corrosion costings for crilical ship
areas such as ballast tanks and crude oil cargo
tanks where weakening by corrosion can lead o
cataztrophic ship breakups. "The primary focus of
the international effart is Lo achisve wniformity and
ressonablensss in the global regulation of marine
coatings, and IPPIC strongly supports this goal,”
notes Jim 3ell, senior counsel of the Amorican
Coatings Association (ACA) and counst! to IPPIC,
(ACA serves Bs secretariat Tor IPRIC)

Complianee, howower, does add to the cost of
doing husiness for coaling manufacturers. Hlen
tirmcs, the repulatory concerns can be interactivo
and even competing, "For example,” says S, “lhe
incregsed corcern at the IMD and i individusl
countries about bhetter shipping fusl efficiency. in its
awn vight, bul also bkecause of its impact on clesn
air, can be affected by efforts to reduce biocides
in fl artifouting costings. Efective antifoulings
prevent hull drag which in tum greally affects fuel
efficicnoy. Further, effective antifouling coalings are
needed to prevent invasive specics. Thus, because
of their desire to reducs the environmental impact
of their bincide leachate, they must consider those
patertial impacts as wel.” Sell continues, "One of
our chief challengdas is Lo ensure hat these prob-
larns Are viewed and addressed comprehansively
an a global basig, Roducing YOHC and HAP cmissiahs
o bictide comont showld not compromise the ant-
corrosian perfonnancs of protective coatings or
antifouling eoating pedormance, which could lead
to increased hul drag, less fush efficiency, and clean
air proklems. And all of these issues must be sorted
ot in 3 gobally unifonm way berause the industn’s
producls are applied woddwide and rust comphy
wilh regulations in various countries and regdions.”

IPRIC's Eurepeat mamber CEPE (the coating
induslny gssociation b Europe) is resisling an EU ef-
frrt 1o regulate VOO emissions from shipyards with
specific coatings VGC limits rather than imaintaining
a program that regulates them with an cvorall emis-
sion limil far the enlire shipyard. (0 the LS., the
AR is addressing issues such as the developmenl
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*Significant advances have been made in antifouling
technology . .. the elimination of fouling on ship hulls leads
to increased fuel efficiency and reduced CO_ emissions, which

adds up to significant savings for owners and operators.”
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by the Environmental Frolestion Agency (EPA) of a
prentially maonc stringent HAP coatings standard
for shipyards aod the revision of 2 recenl EPA guid-
ance to states an the development of YOO emissian
standards for ploosure craft cootings used at boat
vards, which did not examine the technical perfor-
mance requirements for Lhese coatings and ralied
on extcessively stingdent Calfornia standards, ac
cording Lo Sall. Saparately, ACA's Marine Coatings
Committes is also lobbying for enactment of federsd
legislation that will implemsnt the IMO Convervtion
of Anlifeuling Sestems to ensure that the LS. will
iz a full paricipant in the Convention as additional
artifouling systorms arc reviowed under /& for glimi
natioh oF regulation in the future.

Fortunately, the desire of owners and operatars
to reduce costs has afso led 1o growing interest in
coatings Lhat contribute 1o fuel sAvings, fowered
dny docking expenses, and improved regulatory
compliance, providing oppertunitics for coating
manufacturers despite these other dilliculties,

"The currant situstion in the marine markct, whilc
presenting challenges, also creates opporunities
for coating manulaclurars o develop solutions that
help ship owners and operators maximize the ef-
ficiency of their pperations through longer coaling
senyice [ife, reduced maintenance requirsments,
shartar return to scrvice times, casicr application
processes reducetd VOGS through highet valume
s0lids formulations, and much more,” obsonas
MParshjerg. Dickey agroes that coating produce s
have a real opporlunily Lo help Ltheir customers
address the challenges they face by doveloping
advanced products that provide 3 measurable eoo-
nomic benefit.

FOULING CONTROL SOLUTIONS

Significant advances have been made in &n-
tifouling technoingy, including sell-polishing silyl
acrylates containing copper, cappor-free antifou
lants canlaining crganic hincides, and completaly
hiccide-free silicone and fluoropalymear-basod

foul-release systemns. Repardless of the type of
technalogy, the climination of fouling on ship bulls
leads Lo incressed fuel efficiency and reduced CO,
emissions, which adds up Lo significant savings for
owners and apcratars, "The cleaner and smoolher
Lhe hull, the lower the triction thraugh the water
and the greater the palenltial for increased fuel ef
ficienoy,™ caplaing Porsbjerg. Parthermore, Lransmi-
grakion of maring organisms, a problem of Zrowing
cancern, can also be reduced or possibly avoided.

3 acrylate polymers contain bound cuprous
ozxide, which is effective for proventing hard bia-
fouting. The coalings prepared from these resing
are also formukated with a co-biocide such as cop-
per or zing pyrithicne for prevortion of soft fouling.
As the coating is exposed Lo seawster, the top
layer of Bound cuprcus oxide is released inle the
waler. The rermnaining top polymeric layer is then
soluble and dissolves, raleasing the co biocide
and also exposing the next layver of bound copper
species. Companies have developed proprictarny
versions of the technology, enabling & vange ol ser-
vice: livis. "Siklyl polymer fechnology has for more
than a decade produced the most advanced and
controlled delivery of copper and co-biocides in
anlifouling.” states Eivind 4. Berg, redulatary affairs
manager far antifouling with Jolun. "Sikyl based
antifouling has the additional benefit of providing
a selfsmaothaning paint film and docs not reguire
any cleaning, which can lead 1o rougher sulaces ™

Mew advances in this area include Hemipel's
Dyzamic range of antifauling costings that provide
possible service imenvals of up to 90 maonibs and
are yitimized in terms of 8 yory contralled and
stable polishing with a very controlled release of the
active materials, according to Porsbjerd, Mearwhile,
Internaticnal Painl expanded its rande of antifouling
coatings with higher valume solids prokducls Lhat
priveide vecuced coats por schome, lower levals of
cverspray, and reduced VOO emissions, according to
Brown. Intersmooth |15 SPC features the company's
copper acrylale saf-polishing copolymer antifouling
tochnolery that delivers controlled chemical dissolu-



tion of the painl film, ensuring continued smaooalhing
aver 10ng drvdacking intorvals, “Prodictable polish-
ing enatles specifications to be tailored f0 specific
ship tynes and opsrational profiles, while thin
leached lavers allow simple clzaning and recoating
at drydockings,” Brown states. [he new range also
[eatures the company's economical rosin-based
Interspeed controlled depletion polvimers (0P

that offer 36 months of sorvice. In addition, new
InLerzwill procucts blend sellpolishing and core
tradled depletion technology for surface tolerance,
high wolume solids, and an attractive cost base com-
hined wilth polshing rale control, reduced leached
layer size, and control of hiocide release.

Copper-free antifoulants cortaining arganic
hincides have been drawing attention as guos-
tiohs have been raised aboul the potential negs-
tive impact that copper might have on the maring
amvircnment. This is a particular concorm for ma-
rings where coppar concenlralions can build up
over time. Although & recent study has shown that
when formulated appropriatety, biocidal coppor
ingredients are sale and effeclive fsae related ar-
ticle on Qiocides on page 28—Ed., certain groups

cantinue ta purswe legislation to reduce or elimi
nate their use. Thus, painl manufacturers are nowe
affaring antifouling coatings farmulated salaly with
Arganic hiocides.

Seavoyage Copper Fres fram Sherwin Williams
is & non-copper antifoulant coating designed for
[ong-ternm senvice (three 1o five years compared
ta the typical one to two years for currently avail-
ahle systems) The solvenl-based ablative coating
deters both soft and hard fouling, according to
Cickey. "A further advantage of copper-free coat-
ings is the reduced weight of thase systarms, which
cAan weigh as much as one third less than tradi-
tianal ceppor-bascd antifoulants,” ho remarks.

& third chice is completely bincide-freg foul-
relesse coalings thal vely on silicone or fuoropoly-
mier resins. Thase coatings create a smooth, “slip-
pory” surface that exhihits nen-stick properties,
rieabing il diffreull Mar maring organisms 10 allach
ta the hull, If they do settle, they can easily be
removed, There has been some resistance by op-
erators L swilching M an anb-foolant o a foul-
release systam, though, due to the time censuming
and expensive procedures which aften include full
hlast cleaning of the underwaler hulb Lo remove Lhe
existing coatings and application of twa interme-
diate tie or linking coats. Coating manufacturers
hawe recently introduced new systems hal elimi-
nate the nead for much of this work,

"Continued research and development. par-
ticularly in Lhe area of adheasion meachanies, has re-
sulted in these latest inncyations,” obaerves Brown.
Internaticnal Paint's Intersleek 7180 Linkcoat is
designed lor use with the carmpany's fluoropolymer-
basaed Intarsiealk 200 and silicone-based Intersieek
TOO foul release technologies and enables switch
ing without the need and expense of Tull underwster
hull klast cleaning, Hempasil Mexus X-3EAL also
saals antifouling coating syslems in ong coat with-
aut blasting, It is designed far use with Hampasil X3,
Hermpel's third generation foul-release coating that
works by creating a hydrogel layer on the sufface
and making it appcar to be a liquid, according to
Parshijerd. Hernpasil Nexsus X Tend, meanwhile, is
a new tie-coat designed 1o increase the efficiency
of maintcnance and re-goating procedurcs whon a
vesgel with g fouling release coaling comes into dry-
dock for hull maintanance,

Hornpel estimates that Newus X-Seal can save
shipping cormpanies up 1o $400.000 in surface
preparaticn, application expenses, dock rent. and
vessel inactivity compared to a solufion which e
nuires fully blasting the hull and appiyng the *32
systom from soratch, {This estimate is based on a
vessel wilh a 15,000 rd hull and a daily hire rate
of S85,000.1 With Mexus X-Tend, the company as-
timztes that vessels spend A half day to a fullday
less in diydock, saving shipping companies up to
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H100,000 in dock rental fees,
surface preparation time, and
yassel inactivity.

With thesc gevelopmeanls,
interest in foul-release coat-
ings is expected 10 Erow.
Studics on the fuegl sav-
ings of these coalings are
also attracting attentioin.
tast recontly, Professor
James Corbei’s Enargy and
Enviranmental Research
Assaciates found that the
gon-efficiency benens of
luarapolymer foul-releasc

coatings from International
Paint when applied to tanker, bulk cargo, and other
yiasel types can reduce preenhouse gas (GHG) and
other ermissions by an average of 9% and that these
recluclions are achieved while alse saving dug 0o re-
duced fuel consumption. Siliconedased foulrolcasc
coAtings have shown CO, emission reductions of
4-G%, according to various marfacturers.

Mot surprisingly, all al the leading marine coat-
ing supplicrs offer at least one foul-relcasc coat
ing. Sherwin Williams has introduced SeaGuard
Surface Coat, a silicon-based lopoeat in the Sher-
Helease Systemn that, according 1o Dickey, is de
signed lor long term service (G0 moriths). Bagsed on
technology developad by Lhe LLS. Mavy, SeaGuard
Surface Coat combines an epaxy anti-corrnsive
systern and a tough, protective silfoone surface
coat imterlocked by a unigue elastametic farmula
that provides steady longterm porformance that is
less prone te mechanical dameages that can cause
prehloms for "softer™ silicone systems.

Nanotechnology has alse beon crployed in a
new foul-retease coating. lotun's Sealion Repulse
Wtilized the company's Manorepellent Technolody.
Marc silicon structurcs oxtond into the water and acl
85 nano-scale springs. When Lhe springdike struc-
tures anc compressed, a counter forco is developed,
providing hoth release and repellent properties, The
result. according tothe company, is a smoothcr sur-
face than what is achicved with conventional fouling:
ielease voalings and up to 10 vear's fetime of the
coating system under normal conditicns.

with regard o regulatory/standard develop-
ment aclivities for antifoulantfoulrelease cogt-
ings, IPPIC's Antifouling Work Group [AFWGE) is co
ordinating input from the coatings industry inlo 150
Technical Commitlee 8 (TCE), which is developing
the international Standard Grganization (150 stan-
dard lor risk assessment of antifouling biocides
and antifouling products, “The goal of the AFWG
iz o provide expertisc during developmenl of the
standard and supporl Tor the standard when it is

considerad by the TCE" explains John Hopowel,
ACA assistant directar of envirommental and inter-
national programs as well a3 secretary to IPPIC's
Antifouling Work Growgs. The 130 standard will be
ko for countries ';vishl'ng to develnp rew rules

for antifouling based an risk assessment, namealy
Japan and Chinae China is in fact actively dovelop-
ing rules and IFPIC is participaling in the process
to gnsure that adopted programs are based on
reasanable rish assessment criteria, The ANWG is
working closely with the China Mational Coatings
Indusiry Association [THNCIA) by providing anti-
fouling experliss in discussions with the Chincse
Miristry of Environmental Proleclion [MEFR].

COMBATING CORROSION

In addition to fuel econamy and GHG emission
recduction, corosion control ranks very high in impor-
tance for ship owners and operators. Coatings serve
as o front line defense and halp pravent damags by
protecting metat surfaces from water. Inthe marine
enviranmenl, and particularly in sea water ballast
tanks. corrosian contral can be challerging due Lo e
harsh conditions to which the metals are subjectad,

The new Perdormance Standard for Protoctive
Coatings (PSP Tfrom the International Maritirne
Ordanization now requires that all coatings des-
iprated far use in sea water ballast tanks meet
certain minimum standards. Coaling producers
have invested significantly in the testing of their
products L ensure thal they comply with these
criteria. They have also trained vard and ship
owners and gparators on the proper application
techninues and the expecled appearance of qual
ity coating systoms, according to Dickey. “Baflast
Lanks are comples structures exposed to constant
stress from structurat flexing, vibrations, welfdey
cycles, thermal variation, and loading unlcading
activity during vessel service, and they are difficult
to access for both inspection and mainlenance.
Therefore: the highest possible safety level against
carrosion and its possible conseguenoces is very im-
portant in these arcas,” ocheerves Porsbjerd,

At the same time. however, ship owners must
meet the requirements of Lhe (MO Ballast Water
mManagoment Convention for develapmeant of
Ballasl Water Management Systems [BWNESs) de-
signed 1o prevent ransmigration of marire organ-
isrs through discharged ballast waier. The resolu-
tion affects both new builds and existing ships.
Lnfortunatcly, the PSPC standard was developed
separately. Therefure, thera 15 the passibility that
water treatment systems (especially those using
chernical treatrents such as hypochlarital might
ke selected Lhal damage the ballast tank coatings
requircd ta provide carrosion protection, “We are



working closely with both ship owners and ballast
water treatimnenl syslem suppliers, of which thore
are now probably around 40-50 active vendors,
and participating in industry forums o come up
with effective solulions," Porsbierg says. He notes
that IFFIC has addressed this issue as well.

Fortunately, coating manufaciurers have been
Mraking prrogress on new coating technologies far
ballast tanka, "There have been real ailvances made
in the arca of utra high-salids coatings for sea waler
ballasl tarke that address prohlors previously ax-
periencad with solvenl-based systems, notably cogo
retention on the edges inside the tanks, reduced
Lurnaraund time, and improved conditions for wark-
&5 applying the coalings,” Dickey says. Shorwin-
Williams has introduced Fast Clad ER Epozy. an wltra
high-salids epaxy amine coating engineered for im-
ITMErEian Service in sea water ballast fanks, fuel/sea
water ballast tanks, and petraleum slorags tanks. |
provides greater than 70% edge build retention, is
lowe WOC and v odor, requires only onc coat, and
can be walked on in just four hours.

International Paint received good news al the
end of 2010 when a Loyd's Registor Class Surveyar
carfirmed that the 15-year-old Inlemshisld 300
double boftorn tank coatings on the panarmas bulk
carriar ma. Eleranta were in “good condition.” The
results arc Delieved to be the first real-life evidenoce
of ardicurrosive coating perfarmance over s 15-vear
peried, acoording Lo Lhe company. This achievernent
im noteworthy because the PSPT now requires that
anticorroesive coatings used in watcr baliast tanke
remain "in good condition” for al least 15 years.

“PEPC now requires that anticorrosive coatings
used in water ballast tarks remain 'in good
condition' for at least 15 years.”

“There have been real advances made in the area of

ultra high-sclids coatings for sea water ballast tanks

that address problems previously experienced with
solvent-based systems, notably edge retention on the
edges inside the tanks, reduced turmargund time, and
improved conditions for workers applying the coatings . .7

In 2016k the company added to s product line
with the launch of 2 new rangs of universal prirmers
for the new building market to address e pro-
ductivity, regulatory. porformance. and commercial
needs of shipyards and ship cwners and hntershicld
RBOAPIUS, 8 ney carga hold coating specifically
desipned Lo addvess the key issuc of impact dam-
age: from the loading of dry bulk cargoes. "Without
excellent coating protection. the structural integrty
cf holds can be compromised, jecpardizing continu-
ing vesasl profitakility and safe operation,” noles
Brown, Intershicld S03PIUS is VOC-complizit with
T8 volume satids, offers [ast drying times, and
is designed to protect against "shooting damage™
during locading s well as provide abrazion and cor-
rosicn resistance, according to Brown,

Hempel also recently introduced coatings
far both seawater ballast tanks and cargo holds,
Hermpadur Quattro Fibre 47604 is a new IMOD PSPC
hallast tank compliont universal epoxy primer wilh
incarporated synthetic fibers that increase its ten-
sile strength, flexibility, and fatigue propeies com-
parcd with standard epoxy coatings, It is less prone
to suffer frurm cracking of the coating layer and
therefore damage and subsequent corrosion are
minimized, according to Parskjerg, Also for ballast
tanks, Hernpadur EM 35740 is & now ultra high-
solids (98%) easy mainlenance sulution for use
whilc ot sca that tolerates minimal surface prepa-
ration and application an moist/damp surfaces. |t
iz designed t0 help keep tanks in "good”™ condition
but also reduccs the work reguired when diydoch-
ing. Hempadur Ultra Strength 47500, tor which it
win an (Bl 2010 Inncvative Technelogy Award, is
an advanced carge hold coating that extends re-
pair intervals up o 10 vears instead of the normal
twio 1o fivie years for conventional coalings.

Ancthor crucial arca of performance standards
For proleclive coatings addressed by the (MO
recemntly are those for crude oil Lanks and the de-
velpprent of testing procedures for such coatings
which will go inlo ellfect in 2013 Sell notes, "The
IFRIC PSPC Work Group headed up the develop
ment of this unprecedented tost for one of nature's
most complex substances in a very tight time
frame. The WG involved all of the affected parlies,
including lesting laks, ship owner represcntatives,
and key classification socketies (hal will implement
the coatings cerification procodures.”

Unforlunately, according 1o Sell, some of the
Wiis recommandations LONCEMING components
of the test which were unropresentativaly oo ag-
gressive and caused coatings with Iong successful
track voecards to fail were not accepted. “We will he
pursuing Lhese matters vntil they are roselved,” he
adds. Even though the implemenlalion details still
need to be worked out, he strosses that the effort
1o date has been oulslanding. *| am very proud of
the etfort of the IPPIC members that began, ran,
and drove Lhis effort to meest an almost impossible
810 deadline for such a conyplex undertaking.” @
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