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INTRODUCTIONOCHEMC®RODUCTS

Chemcdnternational, basedin Scotland UK, haseenin the businesof manufacturing
specialistproblemsolvingandinnovativeanti-corrosioncoatingsfor overthirty years.

Overthe pastthree decadesChemcchasrespondedto the legislations anagnarketdemandby
developinga rangeof unique, solventfree, water-based,wet & rust tolerant and
isocyanidedree coatingsystems.Thisrangeof productscomplieswith all pastand present
environmental and H&Slegislations.

In recent years,high cost of grit blasting,includingstrict environmentalcontrol required for
applicationof conventionalpaint systems,hasforced the industry to look at the alternative
surfacepreparation methods and consequentlyfor products which can be applied on
damp/wet substrates.Utilisingtruly wet & rust tolerant specificallydesignedChemcomarine
systemswill enormouslyreducethe costand duration of all contracts. Many forward thinking
companieghroughoutthe world havebeenutilisingthesetechnological breakthrougbystems
for morethan 10yearswith completesuccess.

It isthroughthe most advanceaoatingsystemghat we cannow not onlycomplywith all legal
legislationsand helpthe environment,but reducecost ofmaintenanceaswell aslife cycle cost.

Chemcouniquely guaranteelower costs,in addition tothe performanceof the systems for
any applicationsg.g.patchrepair, completeefurbishmentor new build.
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EXECUTNE&UMMARY

Vesselgradingthe highseas simplkeepthe world moving. Twothirds of the g 2 NIsuRfazéis
seawater andquite simply80%of the g 2 NJra&li@gigoodsare carriedby shipsof all designs.

Theyare mostly built of steel and rely on coatingsto preventthe onset of severecorrosion
which can, if not maintained,reducethe @ S & dif6spaddramaticallyandif ignored canlead
to costlysteelreplacementor downgradingoy the insurers.

EpcO K S 00 series,solventfree, wet & rust tolerant (primer) epoxy systemswere
designedwith great flexibility; the main advantageseingthat any method of surface
preparation,i.e. mechanical, HEnd UHP watejetting, dry or wet grit blastingcanbe utilised.

Therewould be no requirementsfor ventilation or dehumidification;reducedH&S
consideration ancho fire hazardgor storageor application.

Chemcomarine productshavepassedhe most stringentIMO tests (uniquelyon the rusty and
wet & rusty steel) and havebeenapprovedby Lloydsand ABSor maintenanceand new build
(including on shop primed steel). They are alsoNSFCertified for potable water and=-DA
Approved for food and beverage,dry cargo and potablewater.

Tounderstandthe flexibility of Chemcocoatingsin preparationtechniquesand applicationsof
the systems Chemcohaveintroducedthis Maintenance& RepairGuidewhichincludes
product featuresand benefits, an understandingof corrosion,typical specificationsby vessel
areaand C! v With Juidancefor crew, contractorsand dockyardpersonnelin all aspectsof
corrosionprotection.
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PRODUCKFEATURES

Epochemt RS500Pis a 100%solid,wet & rust tolerant primer or primer-finish epoxysystem.
Theuseof specialsacrificiaffillers enableghe systemto be appliedto surfacestandardsaslow

asWJ4, St2. Thea & & G I6ng@rén performanceis basedon sealing(porousfree film) and
arrestingthe rust totally. It istypicallyappliedasa one-coat systemwhich canbe over-coated

by itself orwith the topcoatEpochent RA 500M

corrosive attack

A

rust residues sealed porous-free film, highly protective

Epochent RA500Misa 100%solid, wet tolerant and highlychemicalresistantepoxy
single/topcoat. Theglassflakesystemhasbeenutilised overthe last 30 yearsasa tankliningin
the mostaggressivenvironmentshecauset offerstotal barrieragainstmoistureand corrosive
ions. RA500Mistypicallyappliedasaone-coatsystemor asatopcoaton the primerswith DFT
of 200-300u. Minimum surfacepreparationstandardrequired Sa2, WJ2 or St3.

corrosive attack  tortious path

4 )

J |t

sealed porous-free film, highly protective

strong mechanical & chemical bond
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PRODUCBENEFITS

1 Multi-Purpose

Onlytwo productsare requiredto protect all tanks, i.e. ballast,oil, cargq potablewater
(NSF Certified and FDA Approvedhd dry cargoholds (FDAApproved), greywater, void
spacesand cofferdams,aswell as superstructure pipes,decksandinternalfloors.

1 Solventfree

No build-up of solventin confined spacesthat canlead to fire. Thereis no requirement for
extensiveventilation. Hot-work, e.g.welding, cutting and grinding, can be carried out without
interruption. Noodour.

1 New Technology
Longterm corrosion protections achievedutilisingstate of the art new MIO-Zinctechnology.
1 Reduced Lifeycle andMiaintenanceCost

Substantial upfrontostreduction;guaranteedongterm maintenancefree repairs,including
patchrepairs.

1 Major CostSavings

Reducedabour, surfacepreparationand equipmentcost. Substantiateductionin docking
times can be achieved. Preparationand applicationworks can be carriedout by a K Adrd@,a
riding crew, alongsidequaysideor in dry-dock.

1 Equipmentand SpaceSavings

No movemenbf largeequipmentis necessaryno requirementsfor largedeckspace. Staging,
dismantlingandmovementcanbe achievedwithin hoursof coating completion.

1 Flexibilityon the Surface Preparation Standard bfethod

Choiceof the most convenientand cost effective surfacepreparation dependingon availability
or cost, e.g. dry grit blast, wet blast, HPwater jetting (500-800 bar), Ultra High Pressure
(UHP) water jetting, mechanical preparatio(& 2-3).

1 NoHumidity or DewPoint Restriction
Norequirementfor dehumidification ventilationor heating,thus substantialcostsavings.
i FastTurnaround

Coatedtanks can be put backinto-servicealmostimmediately,in lessthan 12 hours, as the
systemsare capableof & O dzNJdhdérdater.
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Non Flammable

No storageor application hazards.

UserFriendly

Applicationcanbe carriedout by brush/roller/spraywith excellentedgecoverage.

Compatibility

Compatiblewith almostall existing ballastank coatings,jncludingcoaltar epoxies.

Shop Primers

Compatiblewith allepoxyshop primers.

IMO PSP@pprovalc Ballast Tanks

Lloydsand ABS pprovedfor NewBuildand Maintenance.
IMO PSPC ApprovalCrude Oil Tanks

ABS Approved for New Build and Maintenance.
FDAand NSHApproval

Foodstuff, non alcoholideverageand potablewater.

ExcellentChemicaResistance

Forusein aggressivehemical environmeng.g.seweragefuel, ballastand cargdanks.

Unlimited Overcoating

No over-coatinginterval restrictionsoffer enormoussavingsn refurbishmentcontracts;reduce

failuresand allowsmore flexibility to the contractor.

Reductionin Riskof MICand SRB

Solventfree productsdo not containthe nutrients containedin solventbasedcoatingsfor MIC

(Microbial InducedCorrosionland SRESulphurReducing Bacteria).

No Disruption

Othernearbyongoing workcancontinuewithout disruption (including hotvork).
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CORROSION SEANVATERALLASTANKS

Corrosionof steelin a marine environmentis an electrochemicalprocessin which the steel

reactswith its environment;the coatingis acting as insulation between the two. When the
coatingis aged,it will loseits elasticityand beginto crack. A continuouswet environment,salt
and oxygen,createsan ideal environmentfor severerusting. Therust growth in a ballasttank
canbe 0.2Z2mm/year and hightemperaturesspeedup the corrosion. Anareawhere diffusionis
easy,such as edgesand corners (where film thicknessis low), will corrode the fastest see

photographbelow.

Doublebottom tank top after 7 yearsin service

Typesof Corrosionin Ballast Tanks

ElectrolyticCorrosion Involvingsteel,seawater, oxygenand carbondioxide.

Pitting Corrosion: The characteristicof this type of attackis that it is extremelylocalisedand
the penetrationis deepin relation to the areaattacked. Pitting is one of the most dangerous
formsof corrosionasit often occurdn places(tankbottom) whereit cannotbe readilyseen.

Microbial Induced Corrosion(MIC): Thistype of corrosioncan occur within ballast tanksin
sedimentsburied in mud. Microbeshavebeenblamedfor the excessiveitting to be found on
the tank bottoms. All metals, even stainlesssteel, may be attacked from microbial induced
corrosion.
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Photographsof Corrosionin Ballast Tanks

b

Blackslimedepositat surfacecanindicate MIC Mud and sedimentscancontain MIC

Paged of 52



MAINTENANCENDREPAIRWHYCHEMCO?

Forthe first time in industry, these productsenablecrew or riding crewto carry out work on
areasin a safe and cost effective manner simply becausethere is no requirementfor large
specialistequipment such as compressorsyentilators, dehumidifiersor grit blasters. Thisis
especiallymportant for difficult accessankssuchasballastand potablewater or void spaces.

Only two products, RS500P and RA 500M, are used for the entire a K A ref@f@shment,
includingall tanks (ballast,fuel, waste, and potable water) decks,and structures. Both
productsare solventfree.

Surfacepreparation can be carried out mechanically(chipping,grinding, scrapingor by wire
brush)to St2 or by water jetting with 500-800 bar machinesto W34 usingRS500P;St3, Sa2
or W32 if applyingRA500M direct to substrate- seenext pageat surfacepreparation
standards.

Our innovative and provesolventfree, wet & rust tolerant systemsbenefit the owners,

operatorsand contractors; guaranteedsavingomparedto conventionalpaint systemis now
possibledueto the advancel technologieghe productsoffer.
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SURFACEREPARATIGN ANDARDS

Thefollowing standardshavebeenpreparedby the Swedish Corrosiolmstitute in
co-operationwith the AmericanSocietyfor Testingand Materials,ASTMand Steel
StructuresPaintingCouncil SSPGQJSA.

It isassumedhat prior to treatment, the steelsurfacehasbeencleanedof dirt andgrease
andthat the heavierlayersof rust have beerremovedby chipping.

St2 - Thoroughscrapingandwire-brushing- machinebrushing- grinding- etc. The
treatment shallremoveloosemill scale frust andforeignmatter. Finallythe surfaceis

cleanedwith avacuum cleanercleandry compressedir or acleanbrush. It shouldhavea
faint metallicsheen. Theappearanceshall correspondo the prints designatedSt2.

Scrapingand
wire-brushing

Cgradesteel¢ St2

Scrapingand
wire- brushing

D gradesteel ¢ St2
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St3 - Verythorough scrapingand wire-brushing- machinebrushing- grinding- etc. Surface
preparationasfor St2 but much more thoroughly. After removalof dust, the surfaceshall
haveapronouncedmetallicsheen anctorrespond tahe prints designatedSt 3.

Scrapingand
wire-brushing

CSt3

Scrapingand
wire-brushing

D St3
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Sa2 - Thoroughblast cleaning. Almostall mill scaleand foreign matter shall be
removed. Finally,the surfaceis cleanedwith a vacuumcleaner,cleandry compressedair
or a clean brush. It shallbe greyishin colourandcorrespondn appearancevith print
designatedSa2.

Blastcleaning

CSa?

Blastcleaning

CSa2
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Water-jetting Standard

T RS

Old Coating- Initial Condition

Description:
A multilayer systemwith undercoatflakingand
slightrust.

Standard: W<

Description:

Thesurfaceshall becleanedto a matte finishwith
at least95%of the surfaceareafree of all
previousvisibleresiduesand theremaining 5%
containing onlyrandomlydispersed stainsf rust,
coatingsandforeignmatter.
Approximaterequirementsto achieve this
standard:

1400- 2000bar @ 15 - 25Itrs/min.
Approximatework rates:

8-12m? perhour.

Standard: W3

Description:

Thesurfaceshall haveaall looserust, loosemill
scaleandloosecoating uniformlyremoved.
Approximaterequirementsto achieve this
standard:

700-800bar @ 35 - 50 Itrs/min.
Approximatework rates:

10- 15m2 perhour.
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MAINTENANCENDREPAIRGUIDESTEBYSTEP)

1. TANK MAINTENANGCBALLAS PROTABLR/ATERFUEIANDWASTE)

Beloware instructionsfor the crew for surfacepreparationand coatingapplicationof ballast
tanksusingEpochenit RS500Pand RA500M.

Procedure:

- Removemudandsediments

- Removeoil andgrease

- Mechanicallyemovelooselyadheringrust

- Smoothall rough edge®f the existingcoating

- Removdirt andresidues

- Highpressurefreshwater wash

- Checlalltank compartmentsprior coatingapplication

- Checkhe square metrgm?) to be coatedand estimatethe area
- Mixonlythe quantitiesof coatingrequired

- Stripecoatall rusty areasweldsand sharpedges

- Largeareasto be sprayapplied

Typicalschemeselow can be appliedby brush/rollerto aDFT range dfO0-H p sper coat.
1stcoat: 1 x RS500P@ 100> DFTtheoretical coverage6.25m?

2ndcoat: 1 x RA 500M@ 250> DFT theoretical coverage:3.1m?

Schemel:  Onecoatsystem:Total DFT150> (RS500P)theoretical coveraged.16m?

Scheme2:  Total DFT350u, RS500P(1004) and RA500M (250> 0
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Thefollowing must be adheredto:

Theappliedfilm must bepinholefree andcontinuous.
Recoatingintervalisunlimited, re-coatassoonasthe coatingistouchdry.
Potlife: 40minutesfor RS500Pand 60 minutesminimumfor RAS00M @ 15°C.
Donot usethinners.

Useanepoxycleaner.

howhpE

MAINTENANC&TEBYSTERSUIDE

Surfacepreparation

Removehardrust by powertools St2-3 followed by freshwater jetting or pressure
wash 500-800bar (usingfreshwater).

De-rust and decontaminate with
freshwater500bar rotation nozzle.

Mechanicalpower tool and derust to
St2-3 followed by high pressure
freshwaterwashing.
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Mechanicalpower tool de-rusting before
high pressurevashing.

Stripe coat

Stripe coatingusingRS500Pby brush
ensuringall sharp edgesnd cornersare
coveredwith aminimum 100> DFT.Check
for pinholesand ensurethe film is
continuous.

Ensure alfusted areasare stripe coated.

Allwelds are stripe coatedregardlessof
the condition.
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Second coat/topcoat

The finalcoat/full coat/topcoat isthen
appliedto a minimum DFTof 150>
(RS500P).

The completed area witla stripe coatand
topcoat of RS500P this area would now
havea minimum 5 yearslife-expectancy.

Total DFT150> minimum

Fullsystem/topcoat

Once the primercoat

(RSB500P)is touch drythen apply the
topcoat RA5S00Mto aminimum
DFTof 200>.

The topcoatRA500M (light greycolour)
applied,completeareawith astripe coat
(RSB00P@ 100>) and primercoat
(RSB00P@ 150>) and thetopcoat
(RA500M @ 200>) this area wouldnow
havea minimum 15 yearslife-expectancy.

Total 350> DFT
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2. DECKWWMAINTENANCENCLUDINGARDECKS

Procedure:

Removenil andgrease.

Mechanicallyemovelooselyadheringrust

- Smoothallrough edge®f the existingcoating

- Removdirt andresidue

- Forlargeareashighpressurefreshwaterwash.Forsmallareasmechanicallyprepare
- Checkhe square metrgm?) to be coatedand estimatethe area

- Mixonlythe quantitiesof coatingrequired.Donot usethinners

Sprayapplicationfor largeareasandbrush/rollerapplicationfor smallareas
TypicalSchemel, singlefast cure coat:

RS500P@ 1x200- DFT,TheoreticalCoverage3.1m?/kg @ 200>

TypicalScheme2, longerlasting2-coat system:
Touchup repair with RS500P@ 1x10Qu DFT TheoreticalCoverage:

6.25m2/kg FullcoatRAS00M @ 1x2001000> DFT
TheoreticalCoverage: 1.m2/kg @ 500>
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MAINTENANC&TEBYSTERSUIDE

Thisis atypical deckcovered

in heavyoil and grease. This
must be removed before

any surface preparation.

Mechanicallyprepare small
areasto St2.

Heavyrust areascanbe HPWW
to removeloose rust,dirt and
salts.
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Smallareascanbe mechanically
prepared usingwire brushesto
St2.

Apply RS500Passinglecoatto
area@ 1x200>- DFT
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3. CARGGB®IOLDMAINTENANCE

High pressurefresh water jetting >500 bar to remove loose rust, loose paint and any
contaminantsto a minimum standardWJ4. Mechanicaltools canbe usedfor smallareas;see
photographsn examplessection.

Typical Scheme:  5%spotrepairRS 500 1x106- 5 C¢
5%stripe coatRS500P@ 1x100- DFT
TheoreticalCoverage6.25m2/kg @ 100>
FullcoatRA500M @ 1x250>- DFT
TheoreticalCoverage3.1m?/kg @ 250>

Pleasenote: Forabrasivecargo,heavyimpact and heavy machineryuse, higher standard of

preparation will prolong the life of coating. For extreme condition, utilise Chemco
abrasion/impactresistantCeramicsystems.

4. ENGINROOMMAINTENANCE

Followsameprotocol asthe deckmaintenanceseephotographsn examplesection.

Typical Scheme:  Spotrepair andapplyRS500P@ 1x100mDFT
TheoreticalCoverage6.25m2/kg @ 100> DFT
FullcoatRA500M @ 1x250>- DFT
TheoreticalCoverage3.1m?/kg @250
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EXAMPLES OF MAINTENU’E AND REPAIR

1. V. Ships Yeoman Bridge, YeomaBontrup and Yeoman Bank

1.1 Patch repair on a mechanically prepared surfacgé ByA LJQ & istidd\NBadirih: S E
Coaltar epoxy;Coating: 1 coat of RS 500P @ RMFT
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1.2 Patch repairs in the shipyard (Poland), complete plate replacenmeler the conveyor,
shop primed steel, weld area mechanically prepared, without removal of shop primer.

Coating system: 1 coat of RS 500P @la0d 1 coat of RA 500M @50u DFT.

Application by airless spray.
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1.3 Complete work carried out by shipyard (Poland) on SA1 prepared surface (no humidity
control) original paint was burnt in the whole aft end section of the ship.

Complete conveyor, pipe tunnels and bulkhead, total area 30y800

Coating system: 1 coaif RS 500P @50-200u DFT.

Application by airless spray.
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