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o
Overview

A In May 2010 Methanol Holdings Trinidad Limited (MHTL)
began producing melamine from its 60,000 tpy production
facility, whichformspart of its AUMI Complex

A The production of this commodity,downstreamof ammonia,
provides an opportunity to leverage the strengths of the
energy sector in order to develop linkages with the

manufacturingsector
A MEEA/NEC/MHTLhosted a Melamine Symposium on

November 17" 201Q Subsequently, development of
melaminemanufacturingprofileswereinitiated.

A Theseprofiles could be usedasa tool by manufacturersand
potential investorsin assessing/developingotential business
opportunities

A Energy based manufacturing industries would create
additionalvaluefor the O 2 dzy Haiial Gedresource



MELAMINE IN MANUFACTURING
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Melamine End Markets

End Market Application Quality/Characteristic
Automotive 1  Coating for vehicle body paints §  Coating, color retention, wear resistance, scrai
T Flameresistant foam resistance
1 Interior panels and dash 1 Low weight
1  Lowtemperature flexibility
1  High sound absorption capacity
1  Good thermal insulation properties
1  Constant physical properties over a wide
temperature range
1  Application temperature up to 240J465°F]
9  Flame resistance
9  Abrasiveness
Agriculture Rubber vulcanizing agents
Building & Construction Adhesive resins for ceiling tiles 9§  Strength, moistureesistance, efficient
Beams utilization of wood, flow characteristics
Carbonitridingof steel (concrete), thermal isolation, sound absorption

Oriented Strand Board (OSB)
Concrete plasticizers
Concrete shuttering
Construction panels Gypsum
Medium Density Fiberboard
(MDF)

Parallel strand Lumber
Particle board

Plywood

Structural foams

Laminated Veneer Lumber (LVL)
Iron on Veneer
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End Market
Electrical & Electronics

Fibers, Textiles & Coatings

Furniture

Melamine End Markets

Application
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Wind power blades

Computer cases

Switch plates

Junction boxes

Raceways

Domestic appliances

Printed circuit boards
Television sets

Switch plates

Banknotes

Drink cans

Fluorescent paints
Intumescentpaints

Leather tanning agents

Maps

Matting agents

Printed textiles
Symphasdechnology

Special glossy papers
Wallpaper

Wrinklefree clothing

Bathroom fitments

Bedroom furniture and fitments
Cabinets desks

Furniture tops

Kitchen and bathroom counteops
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Melamine End Markets ﬁ

End Market Application

Other Anti-punkingagents in binders for glagibre insulation

lon-exchange resins

Nitrification agent (nitrogen force)

Printing ink

Raw material focyanuricacid (swimming pools disinfectant)

Starting material for melamine derivates and salts for a var
of applications
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Other Input Materials Required for Selected Prod

Product

Moulding Compounds

Tableware, Dinnerware and Utensils
Toys

Formica

Laminates

Adhesives

Melamine faced chipboards for office and home furniture

Melamine phosphateg Flame Retardants

Coatings

Concrete Plasticizers

Concrete Shuttering

Iron-on Veneer Sheets

Toilet Compartments (Floor to Ceiling Supported)
Office Compartments

Furniture, Kitchen and Bathroom Countertops
Toilet Seats

Electrical Switch Plates, Junction Boxes and Raceways

Other Material

Formaldehyde, Alph&ellulosgRefined cellulose)
Moulding Compound

Moulding Compound

Formaldehyde

UreaFormaldehyde, WoodRaper

Urea Formaldehyde

Urea Formaldehyde & Adhesives

PhosphoricAcid
Formaldehydepther Paint Chemicals

SulphurCompounds

Urea Formaldehyde

Urea Formaldehyde

Wood, Laminates & Adhesives
Wood, Laminates & Adhesives
Wood, Laminates & Adhesives
Moulding Compounds

Moulding Compounds
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Other Issues for Consideration

Establishedbuyers should be securedfor a significantportion of the products
beforestartinga businessenture.

Theremay be a need to acquire proprietary technologyand standardizedwork
processedor someofthesebusinesopportunities

It would be useful to obtain ISO9000 certification as it relatesto quality and
managemensystems

Melaminehasbeenusedin consumerapplicationswithout incidentssinceit was
commercializedEvendirect or indirect oral contactwith any of these productsis
completelysafe

No personalinjuries are likely in the event of spillage Melamine hasa very low
acutetoxicity. If it isinhaledor getsin the eyes,it is only mildly irritating, and the
irritation quicklysubsidesvhenexposureceases

Melamineis absolutelynot intendedto be usedasan ingredientin food and feed
applicationsand therefore should never be used as such Melamine in bonded
form is widely and regularly used in dinnerware, meeting the most stringent
requirementsof the USFoodandDrugAdministration(FDA)



Major Market Applications of Melamin

moulding

Worldwide Americas
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Melamine Market Outlook

Consumptionof melaminein 2010 was estimated to be 1.264 million

tonnes increasingslightly from 2007 when consumptionwas at 1.225
million tonnes

A Worldwide capacity has increased by 9% from 2007 to 2010 while

consumptiononly increasedoy 3%

This has resulted in a decreasein the utilization of melamine facilities
from 87%in 2007to 70%in 2010,

Due to increasein demandfor consumergoods, it is projected that the
market sizefor melaminein 2015 would be 1.663 million metric tonnes
globally

Southand CentralAmericawill seegrowth of 4.8%with increaseddemand
for melamineusein wood adhesivesandlaminates

Over the past twelve to eighteen months, there has been a steady
Increasein the price of melamine,from U$1,860 per tonne in January

2018to US$2,200 per tonne in September2011 on the USbulk domestic
market
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Melamine Derivatives Business Opportunities Profiles

A Melamine Moulding Compounds
A Dinnerware

A Adhesives

A Coatings

A Laminates

A Plasticizers
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Conceptual Estate Plan for Downstreamﬁ
Melamine Industries

F:) Port / Local Market ﬁ Port / Local Market
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Melamine Moulding Compounds




Melamine Moulding Compounds @

Prerequisite for Melamine Moulding

Melamine Moulding Compound (MMC) is manufactured by combining an alphacellulose (-30%) with
melamineandformaldehydg70%), whichis availablan anunlimitedrangeof colours

It producesnouldingswith surfacenardnessinsurpassetityanyotherplastics

Mouldedpartshaveexcellentresistanceéo abrasionpoilingwater,detergentsweakacidsandweakalkalis
aswell asacidicfoodsandextracts Comparedo thermoplasticsmelaminemouldingcompound£xhibit

I Superioisurfacehardnesgshat cannotbeduplicatedbythermoplastianaterials

I Superiotheatresistance

I Environmentallyfriendly raw material componentsthat do not contain halogens,chemicalsor
organicsolvents

I Superiorchemicakesistance
I Excellenscratchresistancehat cannotbeduplicatedoyengineeredhermoplastianaterials
I UnparalleledJVstabilityandcolourretention

Melamine Moulding Compoundis particularly well-suited for moulding food contact products, including
gualitydinnerwarefor domesticandcommerciafood service

MelamineMouldingCompoundnouldedarticlesarespecificallyapprovedfor food contact



Market Data i

A With new demand for melamine based automobile parts, the
overall global production of Melamine Moulding Compound
appearsto be under-suppliedat present

A Overalloutlook for global market demandis good with increasing
demand in South and Central America, as well as the African
markets

A Forecastfor projectedgrowth for the next 10 yearsis about 3% per
annum

A The future market will be driven by creative internet or e-
marketing,innovationsin the industry and economics The current
retail price for MelamineMoulding Compoundrangefrom US2.00
to 3.00 per Ib for coloured product and U$1.25 to 1.75 per Ib for
non-coloured

A The historicaldemandfor the product had an averagegrowth rate
of about 3%over the lastten years



Market Data i

A Specific markets for production from Trinidad and Tobago are
Regional Southand CentralAmerica,Africaandthe US

A Thereare no major potential barriersto accessinghese markets

A Some of the major manufacturers of melamine moulding
compoundinclude

I Amity ThermosetsPVTLtd (India)

I KalhuaCountyHao TengMelamineProductsFactory (China)
I ShijlazhuangsoldenColourChemicalCa Ltd (China)

I HenanPremtecEnterpriseCorporation(China)

I JiasharLuyuanChemicalCa Ltd (China)

A Major sourcesfor supplyingturnkey operationsand equipmentare
from China,Taiwan,USandIndia



Floor Space

CapEx

Working Capital
Capacity range
Manpower requirement

Utility Requirements

Potential Markets

Other Input Materials

ize and level of automation

Melamine Moulding Compound

1000 sgm
US$250,00@ 500,000
US$50,00@ 100,000
3 ¢ 5 tonnes per day
30-40

500 kW electricity
20tpd water

T&T, SA, CA, Africa, US, Europe

Refined cellulose, formaldehyde
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Melamine Moulding Compounds

The major pieces of equipment
used for processing melamine
formaldehyde molding compound
(MF powder) include:
oChemical Reactor Vessel
«Kneading Machines (kneading
mixers)

oBelt Dryers

oCrushers

cBall Mills,

ubust Separators

wDust Collectors

oiPowder Sieve

Melamine Moulding Compound Mixing Equipment
Vat volume:  1500litres,2000litres, 2500litres
Rotations: 30- 50 per minute

Power: 18.5kW, 26kW



Dinnerware




A Thecurrenttrend for eatingoutdoors hasresultedto a ready-market for

melaminebaseddinnerware Presentlymelaminedinnerwareis favoured
for casualoutdoordiningrather than formal dinner parties

Dinnerware

A Adding decorative overlaysduring the moulding cycle can enhancethe
appearancef the mouldedarticles

A Thisimportant addedvalue will allow us (T&T)to insert our unigque local

brand art-form skewed to worldwide end dza S bliiufal and other
preferences

A Thisnovelartistic mediumwith expressionghat are beautiful or thought
provoking, as with our Carnival ingenuity, would be suitable for
International e-buying by tourists or nationals living abroad The added
advantagess that this will alsoserveto promote our natural, cultural and
Industrialassets
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o
Market Data

Overall global production of uniquely designed high-end Melamine
Dinnerwaress currentlyin gooddemand

Overallglobalmarket demandis favourablewith increasingdemandfrom
Regional,South and Central America and Africa markets This global
market requirement is currently estimatedat about 6 million units per
year

Forecastprojected growth for the next 10 yearsis approximately3% per
annum

The future market will be driven by creative internet or e-marketing,
Innovationsin the industryandeconomics

Thecurrent retail price for a melaminedinner plate rangesfrom US50.80
to US2.85.

The historical demand for the product had an averagegrowth rate of
about4%overthe lastten years
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Market Data

Specifionarketsare Regional Southand Central America,Africaand the
us

No major potential barriersto accessinghesemarketsare foreseen

There are several hundred current manufacturers and suppliers of
melaminedinnerwareworldwide. Major manufactureranclude

I HenanHylinkimp. & Exp Ca Ltd(China)

I QuanzhouieliTradeCompanyLimited(China)

I LivangXinrongMelamineProductsCa Ltd(China)

I FuzhouFortuneHomewareCa Ltd (China)

I Zhejiang_esherosHousewareManufacturingCa Ltd. (China)

Major sourcesfor supplyingturnkey operationsand equipmentare from
China,TaiwanUSandIndia



Floor Space

CapEx

Working Capital
Capacity range
Manpower requirement

Utility Requirements

Potential Markets

Other Input Materials

and level of automation

Dinnerware

600 sgm

US$300,00@ 500,000
US$60,00@; 100,000

600to 1,200 pieces per day
15¢40

60 kW electricity
5 tpd water

T&T, SA, CA, Africa, US

Melamine moulding compounds




Flow Diagram for
lamine Tableware Making |




