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Since 1976

CHEMICAL PRODUCTS SYNOPSIS is an on-going reporting service which provides accurate,
in-depth, cost effective commercial research on 220 individual chemical commodities (see
reverse side for a detailed list of chemical products covered). The unique format of these
SYNOPSIS reports puts the detailed and useful market information you need at your finger
tips in a convenient, easy to use format. Each report is a 1,800+ word, two-page market
overview, providing clear, concise, useful market information.

Each SYNOPSIS provides information on a particular chemical, focusing on US markets

(which are mostly similar to world markets).

Focus (brief overview)
Outlook

Pricing

Supply & demand

End uses

Each report has the following sections:
Availability (producer/site capacity for most products)

Manufacturing (description of technology/process)
Environmental aspects

The information contained in the CHEMICAL PRODUCTS SYNOPSIS reports is obtained from
a wide range of resources including interviews with producers and other industry
participants, government and trade association reports and studies, other published
information sources, and analysis of overall business and economic trends.

These reports are available as PDF files or as hardcopies. Fees and more information can be

found at:

WWW.MANNSVILLECHEMICAL.CcOM
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EPOXY RESINS

FOCUS. Epay resinz ar= 3 family of high pedarmance synihetic thermaset palymers. Most apaxy resing are made from blsphenal 4 (B2
310 2pieniOTNYAN. LIGK ESCXY TE5NG Are Me Toundalicn of e INQUELTY SINCE MOSt epoKy FESING ars INialy Progussd 35 IIQuK] and can

be modified Int salld epoy resine o soulicns though the adobion of Incremental BRA or salverts. In the US, only hies companies
FrOUG2 UNMOMEd IGUIT EpExy FZEINS. DUt Many COMPANIES POJUGCE 31T MArkEt MEdINed SpOXIas MAde TaM PUTShased UNMCAMEG IIguid
resin. Epoxy resing are generally combined wiih oiber chemical acdzives 1o create Iner, ehemically siable, o "cursd” products. Onoe cured,
epoxy resina have affractve sttdbules such as outstanding adheslon, comosion and chemicals reslstancs, high slrength and touganass,
temperasure siabilly. eleciical insulaton and easy processabilly. Epaxy resins are Lsed I coatings, electical and ekclronis appiloatons
Inciing prined clout boards, constucton, adhesives, and camposiies for Use In 3 varisty of Gusiies. The prossctve coating Indussy
CoNSUMES aver 50% OF anNU3l LS epoxy dem:

Demand for epary resins 1 Rlgtty muenced n) averall conomis condions. Typisally, epoxy resin demand orowth has slightly exceedsd
GDF growsn. In ihe US, 2poxy r=6iN 02mand growtn Nas Deen unsieady since demand reaoned & paak In 2000 The SConomic racession In
2001 resulied In 3 sham reduction In 2paxy demand and ihe marke! nas not 2l been able 1o retum o ine 2000 level, 3llhough US sales and
caplive use approached Hhis level In 2004, sided In part by @ $0% Increase In sxport volumes. in 2003, e spoxy resi market sxperienced 3
@MUt year. DEmand was Gown. In 1arge Part due 10 weak INGUGHrIal preduction and weak DUEINess INVESIMENt, and marging taced cevers
pressurs from rising raw material and snergy costs. TradRicnally Nigh groatn markets Including powdsr coatings, sictrical laminatng, and
INGUSIIE MAINtENANCE MATKESS remamnen deprassed. DEMAn IMproved GONSINerably In 2004, Win LS 5316 31T CApHve USE NEIng by 12%,
a2 LS eoonomis growth scoelerated Az demand Improved, price Increases were 350 Implemented b Improve he profitaslity of fhe business
IN 2004, @l MaPr appICations CONTDLEa 1o growin. DEmand reporedly remaned resatively NEalny In 2005, aRnougn apparent US
consumpsion Is belleved fo have decined somewna: fler e farge Jump In 2004. Lowes sales volumes of baslc 2poxy reshns In M coalings,
construction, and adheslves markets, 35 well a5 redused valumes of slectronic laminates products. were reported In 2005

OUTLOOK...Assuming continued sieady economic grom, US epoxy resin demand growtn I forscast to De I e rangs of 3% per year over
Ihe rexl several years. Win princlpal 2nd use markets in Suldng and conslrucsen, Fansporiztion. macinery. ad ekeclrical and elecronics
miarksts semand wil remain highly s=pendart on genersl eacrclrnlcgmw

Glonally, epoxy r25in 4EMand Qrowtn hag been projectad al £ 6% per year. Tusied by hong growin I Asa, Partioulany China. Overal
gromn In Ihe rangs of 1.5 imes GOF growlh wil be drivan by above aversge growth In slectonics and slecyical iaminates, composiies whars
grovash will be pUrr=d by matera subsiitution 3nd Incressed uze In the energy sector, and in the flacring and aggregates marksl The largest
manzt, the protective COINNGS GEgMENt, 16 SXESIEd 1o Show Growtn 3 of SIIgRIly abowe GOP ievels.

PRICING.... Prices for unmodified Iquid epoxy resing are niluenced by Iypical supplyidemand faclors and raw materal cost pressurss
(benzene for bisphenct A and propyiens and chordne for epichiorobydrin) Actual s3ies values are negotiated, bus actual pndrg dats for
MEFENGN: 53/ES Are Not valladie, TNene are a wile varlely of MooMed and SPETiany SpOKY POCUCHS WEN GIFerng [rice levels, Some 3g high
&% 33.00/pound o mera for spectall rasins.

Although precise markst pross are not avalable. prices have been on the Lpsaing for several years. Whils Righer raw material valuss have
teen e Prnopai 10rce DEMNG INGrEases. 3 TgRiEnad MArkt Dalance 300 Ine H2ed 0 IMPoVE MArging far LN reivEstTent I he Spaxy
chaln have 3is0 suppori=c Nigher prices. Because of volallle *sedstock costs, producers have moved awsy from Guarlery price prosecton
mechanisms. Liitle rellef 15 expeciad In feedsiook oosls, and furiher prioe Inrease atizmpts will Iely be mage In 2006/2007.

AVERAGE PRICE RANGE EPOXY RESIN (Unmoaifiad) LIQUID
Dollars Per Pound  Bulk Tanks Dellversd
HISTORICAL * PROJECTED*
1980 1585 1930 1955 2000 2047 2002 2008 2004 2005 * 2006 2008
Trace List 107 131 131 141 141 141 140 140 140 160E © 1.80E 130

List prices are year end putlished prices. CuTent llst prices 3r2 In the range of 140 $1.30 per pound. The pubilshed
Ut prica N6 NGt GNaNgeD Tor Gevaral YEars. ACtual S3IS6 VAMES ar2 Negotated.

SUPPLY AND DEMAND.__ Millions of Pounds. Estmated . Domsstic US

HISTORICAL * PROJECTED *
1380 1385 1930 1985 2000 2001 2002 2005 2004 2005 2005 2008

Proguction 35 385 489 €32 €93 601 635 STE 645 E15E °

Imports. 6 1z 18 41 13 04 107 &7 0@ 116

Exparis 35 42 B4 158 130 166 189 171 206 ZM0E

256 355 433 515 676 537 573 S04 542 SE " 540 575
SaesiCapive Use 484 620 BE9 597 620 587 ESE ma -

Progusiion, exgort, and sales & capilve use data rough 1998 are from Sodety of ine Piastics INdusiry repars. Data sinoe
4293 are from repors of the ARC Plastics incuslry Freducers' Staistics Group, & compiled by Asscciation Survey
Resourte, LLC. S3leE and caphive USE T3t3 INCUDS EXPOTtSalee. IMPOAE ars from Cangus BUMS3U M2pars. GENsUE SUEals
axpar: Ngares are believed 1o Include 3rge volumes of modified resin and & iharefors consiiered oversiaied.

AVAILABILITY... The US and globd epoxy resin marksts have been characierized as balancad wilh periods of Uginess In rcenl years. A
Varlety of faCIORE NEVE CAUSED IS SEUSHON MEIUCING IMEOVED D2MAnd, IMEet INVESIMENt In New capacily, 30 IgNINEss N the SUDPY o the
raw materials epicalorchydrin and paricuiary bisphenol A A balanced 1o Ugnl market |5 expected fo perclst for the next few years unisss
cemand falters. Raw materlal blsphencl A markets ars also expected fo remaln Sght which could s¥ect spoxy resin marksts Additicnally,
Shart ferm SNCRAJEs M3y 2WEIp I 02Mand SpIKES UDWSMD B2C3USE Prodlisars Naws repomemy baen SHampling 1o It Invertary levais for
econamic r2asons. Wil above average grom™ forecast for China, Asla wil liely be fe regler whers 3 largs share of new capacty wil be
construct=d In the fihure

Sample chemical product synopsis

PRODUCERS AND CAPACITIES EFOXY RESINS MILLIONS OF POUNDS

PRODUCER LOCATION 2008 CAPﬂCITY‘

Dow cnemizal Freepor, TX: Tamance. CA

exian Specially Chemicals Dzer Park, TX ozl:

Hunlsman Advanced Wateriais. Mcintosh, AL 215
TOTAL 0

Eased on announced capaciies and rade sstmates. * Capaciies Inchuds Lofa! capacty to make e varkous foms of
Epoes, INGUSING LAMOGINED 11GUKS re3ns. Dow CReMical. Hexion 370 HUNLSTAN ars Me dominant Jicbal produssrs
of Lmeogified lguld spaxy resins. Hexlon Specially Chemicals was ormed In 2005 when Apcilo Management merged
Barden Chemical. Resohlion Fertormance Freducts, and Resolution Speclalty Materals. The ecoxy resln business of
Hexon nad Tormery perazd Lnder Resollsan PErfomanos Pragucts Wi Wag farmad In 2000 when Apaio
Management acquired the business from Shel Chemical. Hexdon had flied 3 regsiration stalement for a proposed Intial
pubilc offenng of Its commen £tack I 200, Dut In MIG-2005 EUSPENERa TNO5E PIans. HUNISTaN COMPCrson Indirectly
oans 20.3% of Hunisman Advanced Materials LLC. Both Dow Cnemlcal and Hexlon ars Cack Integrased Lo aw
ESNAS SpCNIOMohYarn and DSpREncl A 1N S004, Dow 3NNCUNGSS e CININg of 1S EpoKY M5 (ANt 3t 53T, ON
Canada which produced salk epaxy resing and epoxy winyl ester r2sins.

END USES... Epoxy resins provide lcugnness, cormosion reslslance. adheskon and elecirical Insulaton, amang siher properies, These resns
are inheransy britl and require modifiers ko retucs brittieness. Epoxy resing ars used for a varlely of hign-end coating appications which
T2quir2 e SUPENON EIrengtn and Curatiity of epexy. EPCKY r26ING are %0 e 1uNoamensal bullaing DIOoKS o Many typss of Maertal, such 3s.
formuiated compesite resns and sTuciursl adnesives. Epoxy 1esNs Jlse Nave sgrificant Lse In Iamingling prinied clreull boards and for
ENCapELIatNg Sleciica devioss. EROXY T2sins are avallabie a5 KU OISR, OF 500 MatERal CUANG AJENts SOMMAONIY USSD to comvert
epowes 1o themosets Iolude anhydrdes. allghalic amines, polyamioes, Lewls adids, and otners.

Coatings sccount for mors than one Ralf of spoxy resin demand. Malntenance & marine coatings. Fowder costings, contaner coatings, and
sulomotlve primers are e deminant spplcations. Sowoer cosings are used for applances, aLsomotive, pipes, o, Powdser coalings ulllze
52l apoxy resins. Epoxy resing are aiso used In slectonaings for sutomotive, sppilances and general Industry, In heavy dusy fioor coatings,
In Metal packagIng coatings, I SMOIEAT curad GO3NNGE f0r MAMNe. 1arge S8l GULCIUNES. 3nd ENIPRING CONLAINETE, and In waterbame Coatings.

Epaxy resin-based adnesives are the second<arges: end use. These adnestves Tind wioespread use In e constuesion, auiomotive,
SSrospate. 3N SISCUONIS INAUSITIEs. SEis 3e 3150 LSEA 10 FENAT CrACKs N CONGTElE 31T 35 BNOSTE N 3 varety of appications

resing are ueed i makng fiber reinfored faminales and composiles. Composites are wsed Dy Me aercspace Industry and the
mallary In US2130S BECTONS, WNg EKING and EIMICTURa| [ANess r E3telites. The Epory TEEME 376 Jeneraly cOTBIME] WaN gI3ss, £armon or
aramid Mibers and used In flamens winding. resin iransfer mokling, or preprag appications. Compesiles re aiso used by e sulomolive
Industry, In sporting goods such 3s skls and snawboards, In boat conslruction, wind snergy units, and Industial apolcations. Frintsd clroult
030 MENUIACKIIE [€ 3 PrinCipal Use T0r Spaxy IamINates: Gimer Slectical IIMInass US2s are 60 10UNG. A 1N e 2l2ctioal 3nd eietronics
Industry, 2poxies find use In eéecincal casting resing, melding campounds and encapsuialion.
1N CIvE SngRESnng. 2paKy ProdUCts are USEd IN DRIGge ANd £3N31 CONTLCHION, CONGTEIE SNMANCEmEnt. 3N CoMoaion proleston

EMD USE PATTERN 2005 ESTIMATE

DERIVATIVE PERCENT
Prateotive Coatings 52
Adnesives and Serding 15
Reiforces Laminates/Compostes 11
Fiooring. Paving. Aggregates ]
Tocing, Castings & Moidea Heme &
Wiscelianecus. 2

MANUFACTURING....Tha Maor commercial 2pOXy fEsin 15 obialned Using DISShenol A and eplchioronydin (2pi) 35 e reactants. Omer
spowy resing incug brominaled, pnenoxy. cycialpnst ard novalas epoxy resine. Liqud spary resins may be syrinesiasd by 3 o slp
r=action of an excess of & prezance of an sKaIN catays: The reacton SoRSists Nitially In the Smaion of ine donloriyarm
o SPA and furer reaction vis ner)umralcperanm o e ameclate ih a solchiomelrc quanill o alkall TMe Lie of 3 170 Sxcass of
EDI MINIMZE5 Te fOrmatan of RigRar MOISEUIEN WEIGNE EP2CisE. The PUre MOyCiy emer of BEA IS 3 Crysalne 5010 WEN 3 weight per
epowde of 170. The ypkeal commerclal uamecified Igdld resing are viseous Iguics wilh an epoxy squivalent weight of ca 132,

Twa genersl methats produce Righer molecuiar welgnt spaxies. In e tfy process. bisphenal A reacts drechy with &pi 1 the pressnos of
lytic amount of causto. MOESUIST WeXgnt I geverned Dy e ralio of epichioronyann 10 DEphenal A The taly [roo2cs s generaly
yed for only medium malecuar weigh! resins. The poiymerization reaclion resulis In 3 Nighly visoous product and Ihe condensation
reaction becomes very dependent on agitabicn. At the campletion of the reaction, the hetsrogenaus mixture cansists of an alksine brine
solutlon and 3 water f@si emuision, and rzcovery of ihe product |5 accomplisned by separalion of pnases, washing of the &y resin win
WS, 370 TEMOVS! Of WAter LAGET VAEUUM . The OiNer Methon, known a5 e 3avancement PraCess. |5 GENerally PIefemed sincs It San be used
10 diregtly przpare Mg MAIECLIAr WEIgNt EEINS. IN NI Proozce. IIgUkd SpaKy T26In (c7ude aiglyoiayl eiher of LiEpnenci A) is enain reacted 1
Ine presence of 3 caalyst to yleid higner molecular weight products.

ENVIRONMENTAL ASPECTS...Epaxy resinc, by ihemeeives, are generaty sonsdered o be nonfiazardous. Fawever, In 1205 e EPA
Iesued final ruies Imzng emissions of nazardous S poiuiants Tom oy manutachring processes. Thess rules wers cesigned o
remave 35 mush s 105 millon peunds per year of polluants, mainly Enmumr,unn from tne atmospherz.

To tha best of our knawsadgs, ths INFOrmation containac METaIN 18 SCCUTSs. HOWSYST, Wa
do not assume any llability whatsoever
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Chemical Products Synopses

Acetaldehy de

Acetic Acid

Acetic Anhydride
Acetone

Acetylene
Acrylamide
Acrylates

Acrylic Acid
Acrylonitrile

Adipic Acid
Alkylamines
Alkylary| Sulfonates
Aluminum Chloride (Anhydrous)
Aluminum Chloride (Hydrous)
Aluminum Sulfate
Ammonia
Ammonium Chloride
Ammonium Nitrate
Ammonium Sulfate
Aniline

Antimony Oxide
Argon

Ascorbic Acid
Barium Carbonate
Benzene

Benzoic Acid
Benzy| Alcohol
Benzy! Chloride
Bisphenol A

Borax

Boric Acid

Bromine

Butadiene
1,4-Butanediol
Butanol

Buty| Acetate
Calcium Bromide
Calcium Carbonate
Calcium Chloride
Calcium Hy pochlorite
Calcium Phosphates
Caprolactam
Carbon Activated
Carbon Black
Carbon Dioxide
Carbon Disulfide
Carboxymethylcellulose
Castor Oil

Caustic Potash
Caustic Soda
Cellulose Acetate Flake
Chlorine
Chloroacetic Acid
Chloroform
Chlorosulfonic Acid
Chromic Acid

Citric Acid
Coconut Oil
Copper Sulfate
Cresols & Cresylic Acid
Cumene
Cyclohexane
Cyclohexanone
Decy| Alcohols
Diacetone Alcohol
Diammonium Phosphate
Dichlorobenzene
Dicy clopentadiene
Diethylene Glycol
Diocty| Phthalate
Dodecy| Alcohols
Dodecy lbenzene

E pichlorohydrin
Epoxy Resins
Ethanol
Ethanolamines
Ethyl Acetate
Ethylbenzene
Ethyl Chloride
Ethylene

Ethy lenediamine
Ethylene Dichloride
Ethylene Glycol
Ethylene Oxide
2-Ethylhexanal
Ferric Chloride
Ferrous Sulfate
Fluorocarbon Solvents
Fluorocarbons
Formaldehy de
Formic Acid
Fumaric Acid
Furfural

Glycerine

Glycol Ethers
Hexamine
Hydrazine

Hy drochloric Acid
Hydrofluoric Acid
Hydrogen
Hydrogen Cyanide
Hydrogen Peroxide
Hy droquinone
lodine

Iron Oxides
Isopropanol
Isopropy | Acetate
Lactic Acid

Lime

Linseed Qil

Lithium Carbonate
Magnesium Oxide

Magnesium Sulfate
Maleic Anhydride

Malic Acid

Manganese Sulfate
Melamine

Menthol

Methanol

Methy lamines

Methy| Bromide

Methy!| t-Buty| Ether
Methy| Chloride

Methy| Dipheny| Diisocy anate
Methy| Ethy| Ketone
Methy| Isobuty| Ketone
Methy| Methacry late
Methy lene Chloride
Alpha-Methy sty rene
Monochlorobenzene
Monosodium Glutamate
Morpholine

N aphthalene

Nitric Acid

Nitrobenzene

Nitrogen

Nony Iphenol
Organoperoxides
Oxygen
Pentachlorophenal
Pentaery thritol
Perchloroethy lene

Phenol

Phosgene

Phosphoric Acid (Thermal)
Phosphoric Acid (Wet)
Phosphorus

Phosphorus Oxy chloride
Phosphorus Pentasulfide
Phosphorus Trichloride
Phthalic Anhy dride
Platinum

Poly carbonate Resins
Polyethylene (HD)
Polyethylene (L/LLD)
Polyethylene Terephthalate (PET)
Polylactic Acid (PLA)=New:!
Polypropylene
Polystyrene

Polyviny| Alcohol
Polyvinyl Chloride
Potassium Carbonate
Potassium Chloride
Potassium Permanganate
Potassium Sulfate
Propanol

Propionic Acid

Propylene

Propylene Glycol
Propylene Oxide

Salicylic Acid

Silicones

Soda Ash

Sodium

Sodium Acetate

Sodium Bicarbonate
Sodium Bisulfate

Sodium Bisulfite/M etabisulfite
Sodium Chlorate

Sodium Chloride

Sodium Dichromate
Sodium Fluoride

Sodium Hexametaphosphate
Sodium Hydrosulfide
Sodium Hydrosulfite
Sodium Hy pophosphite
Sodium Propionate (Propionates)
Sodium Silicate

Sodium Sulfate

Sodium Sulfite

Sodium Thiosulfate

Sodium Tripoly phosphate
Sorhitol

Soya Ol

Strontium Carbonate
Styrene

Sulfur

Sulfur Dioxide

Sulfuric Acid

Talc

Tall Oil

Terephthalic Acid

Tetrahy drofuran
Tetrapotassium Py rophosphate
Tetrasodium Py rophosphate
Titanium Dioxide

Toluene

Toluene Diisocy anate
1,1,1-Trichloroethane
Trichloroethy lene

Tricresy| (Triaryl) Phosphate
Triethylene Glycol

Trimethy lolpropane

Urea

Viny| Acetate

Viny| Chloride

Xanthan

0-Xylene

p-Xylene

Zinc Oxide

Zinc Sulfate



