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1 INNGANGUR

AGC ehf.(Atlantic Green Chemicals) asamt nokkrum erlendum samstarfsadilum
aformar reisingu verksmidju til framleidslu umhverfisveenna og grenna efnavara ar
endurnyjanlegum hraefnum fra landbunadi. Hraefnin sem notud verda eiga uppruna
sinn i lifdisilionadi(glyserdl) en hér verdur peim umbreytt i sérstoku
einkaleyfisverndudu vinnsluferli. Helstu afurdir verksmidjunnar verda m.a.
lifalkdhol(blanda nokkurra alkéhéla) en p6 adallega glykél, frostlogur og skyld efni.
Hraefni verda flutt inn i tankskipum og helstu afurdir, sem eru fljétandi, ad mestu
leyti einnig. Greinargerd pessi lysir helstu pattum og meginatridum fyrirhugadrar
framkvaemdar og rekstrar.

Framleidsluadferin sem notud verdur byggir & samtvinnun nokkurra adskildra
framleidslueininga, ta.m  vetnisframleidslu, efnaumbreytingu i lokudum
hvarfakatum, upphitun, uppgufun, eimingu, geymslu hravéru og afurda i geymum
og fl.. Framkveemdin telst pvi falla undir skilgreiningar i lid 7.i. i fyrsta vidauka
laga nr. 106/2000 um mat & umhverfisahrifum(efnaverksmidja sem framleidir lifraen
hraefni(afurdir)).

Greinargerd pessi lysir framkveemd vid byggingu verksmidju og skyrir ad auki
vinnslu- og framleidsluferli aformads verkefnis. Aformad er ad fyrsti afangi
verksmidjunnar skili um 100 tonnum af afurdum & dag(30.000 tonnum 4 ari) en eftir
steekkun i endanlega steerd, i tveimur vidbotarafongum, um fjérum sinnum meira
magni eda um 400 tonnum & dag(120.000 & ari). Aformud stadsetning
verksmidjunnar er vid Helguvikurhéfn(mynd 3.2), a deiliskipul6gdu idnadarsvadi og
160 sem Reykjanesber hefur veitt vilyrdi fyrir vegna fyrirhugadrar starfsemi.

Gert er rad fyrir ad nyta afgangsvarma fra islenska kisilfélaginu hf(1SC) til pess ad
knyja ymis varmafraedileg verkefni eins og upphitun, uppgufun og eimingu. Pessi
varmi er aukaafurd og kemur pvi i stad brennslu jardefnaeldsneytis (oliu, gass) sem
annars pyrfti ad eiga sér stad ef verksmidjan yrdi stadsett erlendis. Auk gufunnar
notar verksmidjan vetni sem meiningin er ad framleida med rafgreiningu.

Samkveemt l6gum nr. 106/2000 m.s.br. um mat & umhverfisahrifum fellur
framleidslan undir 1. vidauka laganna, 1id 7 i.(efnaverksmidja sem framleidir lifraen
hraefni(afurair).

Framkvaemdaradili verkefnisins er AGC ehf. Um verdur ad rada byggingu
starfsmannaadstddu, idnadarskala, afurdageyma, stalvirkja og turna, & pegar
skipulégdu idnadarsveedi vid Helguvik, Reykjanesbe. Sveitarfélagio hefur unnid
deiliskipulag fyrir svaedid. Um er ad raeda nyjan rekstur sem ekki hefur verid
starfreektur & Islandi adur. Starfsemin felur hvorki i sér losun & koldioxidi' né &
6drum grodurhusalofttegundum.

! Koldioxidi sem telst il grédurhisaahrifa
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1.1  TILGANGUR FRAMKVAMDAR

Framleidsla a glykélum i dag er ner eingdngu byggd a oliu- eda oliutengdum
hraefnum. Ad auki er glykolframleidsla varmaorkufrekur idnadur og er ad téluverdu
leyti hadur Oendurnyjanlegum orkugjofum (kolum, oliu og gasi). Spar
orkusérfredinga eru einnig flestar & pa leid ad verd a jardefnaeldsneyti, hrdoliu og
gasi, pokist einungis uppa vid. Ordid hefur vart vid aukna eftirspurn eftir glykélum,
sem eiga sér endurnyjanlegan og umhverfisvaenan bakgrunn. bvi eru vonir bundnar
vid ad reising og rekstur Lifalkohdl- og Glykolverksmidju, sem hér nytir
endurnyjanlegt hraefni(glyserdl fra lifdisilionadi) og umhverfisvaent rafmagn asamt
afgangsvarma, i stad jaroefnaeldsneytis, geti verid raunhafur kostur hér & landi, préatt
fyrir umtalsverdan aukakostnad vid sjoflutninga og fjarlegd fra markadi.

Stefnt er ad pvi ad reisa i fyrsta &fanga verkefnisins litla verksmidjueiningu med
framleioslugetu uppé u.p.b 100 tonn & dag eda um 30 pasund tonn & ari. bessar
framleiosluvorur eru adallega etladar til Gtflutnings en lifalkéholin mundu nytast
sem iblondunarefni i innlent farartekjaeldsneyti, pvi yrdi blandad hefébundnu
jardeldsneyti upp ad &kvednu hlutfalli og gert ad séluhafri eldsneytisblondu. bessi
iblondun mun minnka samsvarandi magn innflutnings af jardefnaeldsneyti. Ad auki
er ad hluta gert rdd fyrir aframvinnslu & glykolum-frostlegi, eins og pokkun og
dreifingu & innanlandsmarkadi pétt i litlu magni verai.

Stadsetning verksmidjunnar vid Helguvikurhdfn og i neesta négrenni vid adra
starfsemi & sveedinu gerir mogulegt ad afla, framleida og nyta pa auka- og
umframorku, t.d. gufu, sem faanleg er a svaedinu.

Vinnsluferlid parfnast ekki umtalsverdrar raforku. Ef vetni i fyrsta afanga yroi
framleitt med rafgreiningu verdur raforkuaflporfin um 6 MW. Vonir standa til pess
ad med timanum byggist upp Onnur starfsemi a svaedinu, par sem vetni yroi
hugsanlega adgengilegt sem aukaafurd. Pa yrdi unnt ad steekka verksmidjuna i fulla
steerd an pess ad raforkupdrfin ykist ad teljanlegu marki. Ef ekki yrdi raforkuaflporf
fullbyggdar verksmidju alls um 24 MW, sé midad vid pad ad vetni yrdi framleitt
eingdngu med rafgreiningu.

Vinnsluferlid krefst, eins og adur segir, télverdrar varmaorku, einkum fyrir upphitun
en adallega til pess ad knyja eimingarferli. Liggja fyrir &form og &eetlanir um ad
leggja ad verksmidjunni gufuleidslu fr4 varmaendurnytingarbinadi & sveedinu.
A pennan hétt skapast moguleiki til pess ad nyta hatt hlutfall af peirri varmaorku sem
fellur til eda kemur til med ad falla til & sveedinu i framtidinni, varma sem annars
byrfti ad henda. Gufa er igildi orku sem pyrfti annars ad framleida ad umtalsverdum
hluta med brennslu denduryjanlegs eldsneytis. Nyting & affallsvarma svedisins
studlar ad og beetir umhverfisahrif og umhverfisimynd af idjurekstri i heild sinni.

pessi framkveemd er 6h&d 6drum framkvemdum i eda vid Helguvik. P& byggist
stadsetningarmdguleiki i Helguvik & mdgulegri virkjun afgangsvarma fra 6drum
adilum sem koma til med ad stunda starfsemi a sveedinu.. Gert er rad fyrir ad
vinnslukerfi og ymis bunadur verdi fluttur til landsins i hlutum og einingum sem
settar verda saman & fyrirhugudum byggingarreit vid Helguvik. Ad auki kunna ymis
smeerri kerfi og vinnslubunadur ad verda honnud og framleidd hér innanlands. Gert
er rdd fyrir ad u.p.b. 30 starfsmenn fai fost storf i verksmidjunni og ad starfsemi
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verdi i allt ad 350 daga & ari. A byggingarstigi ma gera rad fyrir pvi ad eitt hundrad
til eitt hundrad og fimmtiu bein og/eda Obein storf skapist vid byggingu
verksmidjunnar og adra umsyslu henni tengdri.

Gert er rad fyrir ad undirbaningur framkvemdar hefjist pegar nidurstada
Skipulagsstofnunar um mat & umhverfisahrifum liggur fyrir og pegar ad 6ll tilskilin
leyfi hafa verid veitt.

1.2 LEYFI OG MATSSKYLDA

Framkvaemdin er matsskyld & grundvelli skilgreiningar i télulid 7. i. i fyrsta vidauka
laga nr. 106/2000. Framkveemdin er ad 6dru leyti had eftirfarandi leyfum:

o Framkvaemdaleyfi sem Reykjanesbear veitir samkvemt 27. grein skipulags- og
byggingarlaga nr. 73/1997

e Byggingarleyfi sem Reykjanesbar veitir samkveemt 36. og 43. gr. skipulags-
og byggingarlaga nr. 73/1997.

e SOtt verdur um starfsleyfi vegna reksturs Lifalkohol- og Glykolverksmidju til
Umbhverfisstofnunar & grundvelli 6. gr. laga nr. 7/1998 um hollustuhatti og
mengunarvarnir og 8. gr. reglugerdar nr. 785/1999 um starfsleyfi fyrir
atvinnurekstur sem getur haft i for med ser mengun sbr. 1. vidauka 1id 4.1.b.
Starfsleyfi mun einnig taka tillit til reglugerdar 789/1999 um fréaveitur og
skolp.

I framhaldi af matsnidurstodu verdur sott um starfsleyfi til Umhverfisstofnunar fyrir
rekstri verksmidjunnar. Upplysingar i pessari greinagerd munu ad hluta til nytast vid
gerd umsoknar til starfsleyfis og starfsleyfistillogu.

1.3  KYNNING OG SAMRAD

Forsvarsmenn AGC ehf. munu m.a. hafa samrad vid Skipulagsstofnun, Reykjanesbe,
Heilbrigdiseftirlit Sudurnesja, Umhverfisstofnun og Brunavarnir Sudurnesja.
Framkvaemdir voru pegar i febrdar 2011 kynntar forsvarsménnum Reykjanesbejar.

I samreemi vid skipulagslég nr. 73/1997 og l6g um umhverfismat &eetlana nr.
105/2006 mun fara fram almenn kynning & stadsetningu verksmidunnar innan
fyrirliggjandi deiliskipulags. Kynning og nidurstada framkvemdaadila vardandi
umhverfisahrif, par sem hverjum peim sem telur sig eiga hagsmuna ad gaeta verdur
gefinn 6 vikna frestur til athugasemda, er sidan gerd i framhaldi.
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2.

1.4  TIMAAZATLUN MATSFERILS

Fyrirhugud timadasetlun matsferlis er sem hér segir:

Mai 2011 Almenn auglysing, opinber kynning a veraldarvefnum,

Juni 2011 Tillaga ad matsdatlun send Skipulagsstofnun

Juli-September 2011 | Vinna og gerd frummatsskyrslu

September 2011 Frummatsskyrsla 16gd inn til Skipulagsstofnunar
November 2011 Matsskyrsla framldga til Skipulagsstofnunar
Jandar 2012 Allit Skipulagsstofnunar
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2 FRAMKV/EMDA- OG VERKEFNISLYSING

Fyrirhugad er ad reisa verksmidju til famleidslu lifalkohéla(bléndu af metandli, etandli
og propandli) en pd adallega glykéla & idnadarsvedi og Uthlutadri 168 vid
Helguvikurhofn, Reykjanesbee.

Framkvemdaradili er AGC ehf. Um er ad raeda verksmidju sem flytur inn svokallad-
hraglyserol(crude glycerol) eda forunnid glyserol(technical grade glycerin). Petta hraefni
er aukaafurd ar hefobundnum lifdisilidnadi er a fljotandi formi. Vid framleidslu lifdisils
verdur til glyserin sem aukaafurd i u.p.b. 10% hlutfalli vid magn framleidds lifdisels.
petta hraefni, sem er algeng verslunarvara er m.a. notad i dyrafédur, yrdi flutt til landsins
i steerri einingum eda tankskipum og pvi skipad upp i sérstaka hraefnistanka, sem einnig
yrou stadsettir vid Helguvik. Moguleiki er & pvi ad nota hluta fyrrverandi
oliubyrgoatanka NATO og f.v. setulids bandarikjahers, sem eru nidurgrafnir og a einkar
hentugum stad nordan vid Helguvikurhofn, fyrir hravéru pessa sem er & fljétandi formi.
Nuaverandi rekstraradili pessarar geymslu er Oliudreifing hf. Adstada pessi er einkar
hentug, vegna nalaegdar og skapar hagradi fyrir fyrirhugada starfsemi.

Hraglyserolid verdur flutt inn frd& nokkrum birgjum t.d. i Skandinaviu, Pyskalandi,
Hollandi, Frakklandi jafnvel frd& Sudur Ameriku eda Indénesiu.

Litlir markadir eru fyrir afurdir verksmidjunnar innanlands, nema pa helst fyrir
lifalkéhdl, sem er einkar ahugaverdur afsetningarméguleiki par sem endurnyjanleg og
umhverfisvaen lifalkéhol eru hentug sem iblondunarefni i fararteekjaeldsneyti.

Einhver markadur er fyrir glykol hér innanlands t.a.m. i ymis kealikerfi, sem og sem
frostlogur i bifreidar og pvilikt. Ad 6dru jofnu yrdi meginhluti glykdlanna fluttur Gt enda
eru pau veromet og eftirsott hraefni i ymsan varning eins og plastmassa(PET) i
plastfloskur, frostlog, afisingarvokva og adrar framleidsluvorur eins og og
hdsgagnasvamp, péttiefni og byggingafraud.

Dami um notkun helstu framleidsluvéru AGC ehf., prépylenglykdls(1,2 propandiol,
propylene glycol) er sem hér segir. Propylenglykol er t.d. notad i sjampd, hudkrem,
afisingarvokva fyrir flugvélar, gummiefni fyrir skoséla, plastkledningar, en einnig i
bindimassa fyrir trefjaglerssteypu, fraud og malningu. Onnur helsta framleidsluvara er
etylenglykol(ethylene glycol) sem er notad hér & landi t.d. sem frostlégur en er 6dru
jofnu annad adal hraefnid i drykkjarvorufloskur og polyester varning t.d. fis og ymsan
fatnad.

Hér & eftir er gerd frekari grein fyrir vinnsluferlinu og framkvemdum vegna
uppbyggingarinnar. Fjallad verdur um eftirfarandi paetti.

Vinnsluferlid

Tengingu vid rafveitu

Urgang vegna framleidslu
Efnis-, orku- og afurdastraumar
Byggingar

Adkomuveg

Starfsmenn

Efnadryggi

Tillaga ad matsaztlun 5



2.1  VINNSLUFERLID

Framleidsluferlid felst ad meginuppistddu i pvi ad eftir formedhdndlun & glyserdli er
pad vatnsblandad og leitt inn i hvarfakerfi par sem pad kemst i snertingu vid sérstaka
fastefnishvata dsamt vetni. Yfirleitt verdur ad auki notadur hjalparhvati, sem i pessu
tilviki verdur alkalihydroxid en i litlu magni(<1,0 % w/w) til pess ad vidhalda
adsteedum og orva efnahvorfin & askilegan hatt. Vetni er leitt inn i kerfid dsamt
feediefnum og vid adstedur sem pannig eru skapadar umbreytist glyser6lid i alkohdl
og glykdl. pad sem eftir er framleidsluferils felst adallega i adgreiningu og styrkingu
& peim afurdum sem myndast. Mynd 1 synir fyrirhugad framleidsluferli, einfaldad,
asamt helstu adgerdarpattum pess.

I meginatridum eru sterstu hlutar framleidsluferils ad stofni til uppgufun,
upppykking og eiming. Petta eru hlutfallslega stérir varmanotendur. Vetni yrdi
framleitt med hefébundinni rafgreiningu eda hugsanlega leitt til vinnslunnar fra
odrum framleidanda & sveedinu sem hefdi vetni sem aukaafurd. Ollu vatni og
ohvorfudu fediefni er hingrdsad innan framleidsluferilsins og studlar pannig ad
hamdorkun afrakstrar og nytingu feediefna.

Auk fljotandi afurda myndast eitthvad af metani i framleidsluferlinu. Akvedin hluti
hringrasargasa verdur medhondladur i upppykkingarstod fyrir metangas og
metanhlutfallio haekkad i >90% v/v. barna er komin til ségunnar ny innlend
metanlind, orkumidll sem hentar til eldsneytisnotkunar & bila.

Eins og kunna er pa er metanveeding fararteekja hér & landi h&d afkastagetu
metangasframleidslu af landfyllingu og urdunarsvaedi Sorpu i Alfsnesi. Afkastageta
pbess svadis er takmoérkunum had, baedi i magni og tima. Markadurinn krefst aukins
og nys frambods sem pydir porf fyrir aukna framleidslugetu i nainni framtid. i pvi
ljosi er pvi komin til ségunnar ny innlend uppspretta og moguleiki til aukinnar
framleioslu & umhverfisveenu fararteekjaeldsneyti.

Ekki naest ad umbreyta Ollu fediefni sem feett er inni hvarfakuta til fullnustu i
afsetjanlegar afurdir. Litill hluti verdur eftir, hann safnast upp og parf ad leida ut ar
kerfinu. petta umframefni verdur leitt inn i lokadan gerjunartank, par sem loftfirrt
nidurbrot lifreens efnis fer fram med adstod metanbakteriufloru. Afurd pessarar
gerjunar er “biogas” sem sidan er hreinsad yfir i metan.

Fullgerjad Utstreymi fr4 pessari gerjunarlinu er pykkt upp og purrkad. Hér er um ad
reeda leifar af lifrenum massa og sélt sem innihalda m.a. kali, verdmaet aburdarefni
sem hafa notkunargildi hér innanlands sem slik.

Gufa fra lIslenska Kisilfélaginu verdur nytt i glykdlverksmidjunni. Einnig er
mdoguleiki & afgangsgufu fra annari starfsemi & svaedinu ef porf verdur 4. Gufunotkun
i fyrsta &fanga verdur ca. 15 tonn & kist. en fullbyggd notar verksmidjan um 60 tonn
af gufu & Kkist. petta samsvarar nokkurn vegin gufuframleidslugetu Kisilverk-
smidjunnar. Péttivatn verdur ad auki nytt til upphitunar en eftir notkun er péttivatnid
leitt aftur til gufuframleidslueiningar kisilverksmidjunnar.

Ferskvatn og keelivatn fyrir verksmidjuna feest Ur vatnsveitu HS-Veitna.
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2.1.1

2.1.2

Rafmagn er adgengilegt & sveedinu fra tengistdd HS-Orku/Landsnets & sveedinu, auk
bess ad haspenntur jardstrengur verdur lagdur ad spennuvirki Kisilfélagsins og
moguleiki & ad tengjast par inn[1].

Utblastur er verulegur eiginlegur i skilningi losunar, einungis 6ndun fra geymum og
loftraestingu bygginga mun eiga sér stad. Vinnsluferlid skilar ekki it mengunarefnum
i andramsloftid, einungis roku lofti fr tonkum og ilatum. Eitthvad af vatnsgufueim
stigur upp af heitum tonkum og einhver énnur éndun og loftskipti eiga sér stad ad
auki. Hvorki utblastur lofttegunda eins og (NOx, Sox, HCI eda HF) né atstreymi
svifryks kemur til med ad eiga sér stad vid framleidsluna. Engar rykagnir myndast
vid medhondlun & framleidsluvérum sem eru allar a vokvaformi.

Frarennsli og kalivatn verdur veitt i frarennslisveitu sveedisins. Ekki verdur til annad
vatn en kalivatn og skolvatn, eitthvad regnvatn, svo og skolp fra starfsmannaadstodu
sem einnig verdur leitt fra verksmidjunni i frarennslisveitu sveitarfelagsins.

URGANGUR

Urgangur fra framleidsluferlinu er einnig 6verulegur. Eins og adur segir verdur
lifreent umframefni brotid nidur vid loftfirrta gerjun til metanframleidslu &dur en
vatnsfjarleeging og purrkun fer fram. Loftfirrt gerjun & lifmassa myndar adallega
metan, CH, en ad auki litils hattar kolsyru, CO,.

i fyrsta afanga er gert rad fyrir pvi ad magn Kkolsyru petta geti ordid um 25 Nm®/klst
eda um 25 kg/klst — 215 tonn & &ri en i fullribyggdri verksmidju um 860 tonn & éri.
petta kolefnissamband & ettir sinar ad rekja til lifreens efnis sem &dur hefur verid
bundid i plontumassa Gr andrdmslofti og telst pvi ekki til Gtblasturs m.t.t.
grodurhusaahrifa.

Fullgerjud afurd ar gerjunarkerfi verdur eimud upp og purrkud — afsett sem
aukaafurd(ibléndunarefni i aburd).

Annar urgangur eins og hefébundid sorp verdur flokkad og sent i forgun(Kalka) eda
endurnnytingu, eftir pvi sem vid &.

Endurnyjun efnahvatans er naudsynleg & ca. priggja ara fresti og verdur hann ad
notkun lokinni sendur erlendis til endurvirkjunar.

UMFRAMVATN OG FRARENNSLI

EkKi er gert r&d fyrir neinu umframvatni 6dru en rigningarvatni og notudu kelivatni
vid reglulega framleidslu. Allt vinnsluvatn i ferlinu er leitt saman i midleegan
vatnsfordageymi & athafnasvaedi AGC og pvi padan hringrdsad ad nyju inni
framleiosluferlid. Ekki er heaegt ad Utiloka med 6llu ad einhvern timan myndist
umframvatn sem leida verdur i burtu. Ef svo yrdi veeri pad einungis i skamman tima
og pa i frekar litlu magni. pa yrdi helst um ad raeda péttivatn og eda skolvatn i slikum
fravikstilvikum.
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Mynd 1: Einféldud ferilmynd og framleidsluferli vid Lifalkéhdl- og Glykoélverksmidju i Helguvik, Reykjanesi
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2.1.3 EFNIS OG ORKUSTRAUMAR

I toflu 1 gefur ad lita samantekt og yfirlit fyrir helstu hravérustrauma og hjalparefni.
Tafla 2 synir yfirlit fyrir orkunotkun, afganga, og afurdastrauma asamt kennisteeroum
ar vinnslu.

Tafla 1. Yfirlit helstu hraefna- og hjalparefnastrauma

Yfirlit hraefnistrauma

Arsnotkun — Fyrsti afangi Arsnotkun — Full steerd
Hraefni(glyserdl) tonn 33.000 tonn 132.000
Vetni tonn
Ferskvatn(vid uppkeyrslu og kzelingu) tonn/klst 10 tonn/kist | 20
Vinnsluvatn(hringrasun) tonn/klst 5 tonn/klst | 20
Hjalparefni:
Hjalparefni(sddi) tonn 350 tonn 1400
Efnahvati tonn 10 tonn 40

Tafla 2. Yfirlit helstu afurda-, orku- og umframstrauma

Azetlad afurdamagn:

Arsmagn — Fyrsti afangi Arsmagn — Full steerd
Propyleneglykdl tonn 25.800 tonn 103.200
Etyleneglykol tonn 3.300 tonn 13.200
Alkéhdlblanda(Etandl,metandl, prépandl) | tonn 1000 tonn 4000
Metan tonn 500 tonn 2000
Aburdarefni tonn 500 tonn 2000
Afgangar og utblastur:
Umframvatn(pvottavatn, péttivatn)* tonn 500 tonn 2000
Koltvisyringur** tonn 215 tonn 860
Azetlud orkuporf:
Gufa tonn 124.500 tonn 498.000
Raforka GWh 50 GWh 200

*) Annad en kelivatn

**) Agur bundid i plontumassa, ekki grodurhusalofttegund i pessu tilliti
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2.2 BYGGINGAR

Helguvik er stadsett a nordanverdum Reykjanesskaga, skammt fr4 Reykjanes-
bae(Keflavik). lonadarsveedid i Helguvik er eign Reykjanesbajar og i adal- og
deiliskipulagi fyrir sveedid skilgreint sem idnadarsvaedi og framtidar atvinnusveedi
Reykjanesbajar. Fyrirhugud verksmidja verdur innan skipulagds idnadarsvaedis
samkvemt gildandi adalskipulagi Reykjanesbajar og tilsvarandi deiliskipulagi
unnid af Verkfraedistofa Sudurnesja, 2007/8.

Stadsetning fyrirhugadrar verksmidju er vestan vid fyrirhugad athafnasvedi islenska
Kisilfélagsins ehf. i Helguvikurh6fn, nanar tiltekid vid Stakksbraut ofan hafnarinnar.

Byggingar verda nokkrar, alls um 2500 m? ad grunnfleti f fyrsta 4fanga og hysa m.a.
rafgreiningarhus, pjoppustéd, starfsmanna- og stjornstdd, svo og eimingastod og
sveedi fyrir hravoru og afurdageyma. Afurdageymar samanstanda af nokkrum
mismunandi einingum til adgreiningar einstakra framleidsluvara og framleidslugaeda.
Peir verda stadsettir a afmdrkudu sveedi & byggirgarreit og innan proar med
upphaekkudum varnarveggjum. Haestu einingar(eimingarturnar) verda um 35 metra
hair en frekar mjdslegnir.

Fyrirhugad byggingarsvaedi einkennist ad mestu af grodursnaudu malar og mélendi
ofan klappar i um 30 m had ofan sjavarmals. Punnt moldarlag hefur pegar verid
fjarleegt ofan klappar. Gert er rad fyrir ad heildarsvaedi sem fer undir framkveemdir
eftir ad verksmidja er fullbyggd verdi allt ad 40.000 m®.

Vid byggingu verksmidjunnar verdur flutningur byggingarefnis og vélbdnadar um
Helguvikurhéfn sem innflutningshéfn, en ad einhverju leyti verdur ekid med adfong
um Reykjanesbraut. EKki er gert rad fyrir aukningu umferdar sem neinu nemur
midad vid pad sem fyrir er. Utskipun & afurdum, sem eru & fljotandi formi fer ad
mestu eftir leidslum til skips.

Til frekari upplysinga gefur ad finna tillogu ad stadsetningu fyrirhugadrar
glykolverksmidju @ mynd 3.2 & byggingarreitum merktum 14 og 23. Ennfremur synir
mynd 3.3 uppdratti og fyrirkomulag yfir fyrirhugada bygginga og frumhugmyndir
skiplags & byggingarreit. Svadi fyrir vinnsluna og adkeyrsluna ner yfir um 40.000
m? svaedi [2].

221 ADKOMUVEGUR

Verksmidjan verdur ut fra Stakksbraut(adkeyrsluvegur ad hafnarsvaedi) og verdur 50
metra langur 6 metra breidur tengivegur og innkeyrsluvegur lagdur ad svadinu.
Umferd & sveedinu eykst & framkveemdatima, en ad honum loknum verdur
medalumferd um 8-10 bilar & dag og helst jofn yfir allt arid.

2.2.2 EFNISTAKA

Fylliefni verdur fengid ar ndmum i nagrenninu sem pegar eru i notkun og hafa leyfi.
Engar nyjar ndmur verda opnadar. Aztlad er ad 2.000 m*® fyllingarefnis purfi fyrir
framkveemdina.
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2.3 STARFSMENN

Gert er rad fyrir pvi ad fjoldi starfsmanna i verksmidjunni verdi um 30 manns sem ad
hluta til skiptast a vaktir allan solarhringinn. Reiknad er med 330 vinnsludégum & ari
en peir geta ordid allt ad 350.

2.4 EFNAORYGGI

Adalhraefnid sem notad eru vid framleidsluna er glyserin, sem er hattulaust sykur-
og mykingarefni og flokkast a hreinu formi sem matveli(sykuralkéhdl). Glyserin er
algengt sem mykingarefni i hadvorum, sapum og sjampoi. Hraglyserolid inniheldur
ad auki einhverjar uppleystar jurtaleifar sem skildar verda fr& med siun og
medhondladar i gerjunarbunadi. Auk glyserdls verdur notad nokkud af alkalisdda
sem er hjalparefni. Vid framleidsluna myndast lifreen solt sem parf ad adskilja fra
adal- vinnslustraumnum. Pau verda medhondlud og brotin nidur i loftfirrtri gerjun
og breytast par ad mestu leyti i metanrikt “biogas”.

I fyrsta afanga verkefnisins verda einungis um 150 kg af hjalparefnum notud &
solarhring(350 tonn & éri, tafla 1). Upplysingabldd og yfirlit, baedi fyrir hraglyserol
og hjalparefni, gefur ad finna i vidauka A aftan vid pessa skyrslu. Upplysingar um
afurdir og eiginleika peirra gefur ad lita i vidauka B

Hjalparefni eru geymd i adskildu rymi eda hluta innan verksmidjubyggingar og
verdur farid eftir reglugerd nr. 160/2007, um “varnir gegn heattu & slysum af voldum
heettulegra efna”. 1 toflu 1 gefur ad finna yfirlit yfir hjalparefni.
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3 LANDNOTKUN OG SKIPULAG

Samkveemt adalskipulagi Reykjanesbajar er sveaedid skilgreint sem idnadarsveedi
(Verfreedistofa Sudurnesja, 2007/8). Reykjanesbaer hefur & sidastlionum arum stadid
ad motun og undirbiningi svaedisins til idnadarnota.

Landsveedid i Helguvik er eign Reykjanesbajar og i adal- og deiliskipulagi er sveedid
skilgreint sem idnadarsveedi og framtidar atvinnusvaedi Reykjanesbeajar. Kort og
yfirlitsmynd af deiliskipulagi gefur ad finna @ mynd 3.2, en frumdrattir af innra
skipulagi innan fyrirhugadads byggingarreit AGC ehf. gefur ad lita & mynd 3.3.
Fyrirhugad athafnasveedi AGC er merkt med blaleitum ramma.

Ahrif framkvaemdar

Pegar hefur jardvegur verid fjarleegdur af fyrirhugudum byggingarreit og stendur ad
mestu & klopp. Framkvemdin mun timabundid valda hefdbundnu umstangi vegna
byggingaframkveemda en ad peim loknum verdur 168in sléttud og skipulega
nidurreitud. Ekki er talid ad framkvemdin valdi neinum ahrifum sem breyta
forsendum fyrir skilgreindu notkunargildi sveedisins.

3.1 FYRIRTZAKI A HELGUVIKURSVAEDINU

Umfjollun i pessum kafla eru tilvitnanir i samsvarandi efnistok Gr matsskyrslu Islenska
Kisilfélagsins fa agust 2008 [3]. Forradamenn pess félags hafa veitt AGC ehf. godfuslegt
leyfi fyrir notkun skyrslu peirra vid gerd pessarar greinargeroar.

A svadinu eru starfandi nokkur fyrirteeki sem hér verdur gerd grein fyrir og i hvada idnadi

pau eru. A loftmyndum 3.10g 3.4 ma sja stadsetningu helstu fyrirteekja & svaedinu og i toflu 3
eru peim gerd nanari skil.

Mynd 3.1: Stadsetning ndverandi fyrirteekja & idnadarsveedi vid Helguvik
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Mynd 3.2: Yfirlitsmynd af skipul6gdu idnadarsveedi vid Helguvik. Fyrirhugadur byggingarreytur merktur med blaum ramma.
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Mynd 3.3: Frumdrég fyrirhugadra bygginga, stod-og framleidslueininga & byggingareit
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Tafla 3. Yfirlit helstu fyrirteekja & idnadarsvaedi vid Helguvikurhéfn(2011)

Stadsetning

a myndum  Fyrirtaek 16nadur
A Sildarvinnslan h/f Sildarbreedsla
A Flokkunarst6d Helguvikurmijols Flokkun fiskimjéls

i Endurvinnsla & algjalli og
A Alur Alvinnsla (med adstédu i hasi Sildarvinnslunnar) alrikum efnum

i Sementsgeymsla i
B Sementsafgreidsla Aalborg Portland & Islandi Helguvik tveimur siloum
Cc Oliubryggja NATO Uppskipun oliu
D islenska Gamafélagid Gamageymsla
Sorpeydingarstdd Sudurnesja sf Méttoku, flokkunar- og Sorpbrennsla, férgun
E sorpeydingarstodin Kalka sorps.
Malbikunar og

F Malbikunarstdd Sudurnesja og Steypustdin Steypan steypust6d
G Hringras endurvinnsla Endurvinnslu, méttaka og Gtflutningur & brotajarni
H Oliubirgdastod NATO Oliubirgdast6d
| Nordural Helguvik Fyrirhugad nytt 250.000 tonna alver i byggingu
J Minni idnfyrirteeki Smida- og bilaverkstaedi

Mynd 3.4: Stadsetning ndverandi fyrirtekja & idnadarsveedi vid Helguvik

3.2  AHRIF FRAMKV/ZAEMDAR A UMHVERFI

Verksmidja Atlantic Green Chemicals ehf. mun risa & 160 nr. 14 og ad einhverju leiti
a 160 nr. 23 i Helguvik en par hefur pegar verid unnin nokkur métunarvinna til ad
undirbda l6dina fyrir hugsanlega idnadarnotkun og athafnaadsttdu. Flest mannvirki
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AGC munu standa & 160 nr. 14 og 23 og visa i austuratt ad héfninni, en hadarmunur
par & milli er um 20 m.v byggingarl6d I1SC. EKkKki er liklegt ad AGC noti allt sveedid
innan blaa reitsins & mynd 3.2, en adgengi ad 40.000 m? kunna ad verda nyttir fyrir
fullbyggda verksmidju og moguleiki a Gtvikkun adstddu inni frekari framtid framtio.

Skrifstofu- og starfsmannabygging verda a efra ionadarsvedinu a 160 nr. 14
samkvaemt deiliskipulagi [2]. Eins hefur stadsetning spennistodvar verksmidju AGC
ekki enn verid adkvedin. Umtalsvert jardrask mun ekki verda vid undirbuning pessara
mannvirkja en mun sa jardvegur sem til fellur til vio framkvaemda verda notadur til
landmatunar & 168inni, annar verdur fluttur & svaedid.

Ef sprengja parf klopp er moguleiki & ad nota pad efni til fyllingar og steekkunar
Helguvikurhafnar par sem Reykjanesber hyggst byggja upp frekari hafharadstodu
fyrir aukna skipaumferd vegna adkomu nys idnadar & sveedinu. Steypuefni fyrir
byggingu mannvirkjanna mun vera um 3.000 m® sem liklegast verdur sott i
Raudamelsnamu sem er i um 17 km fjarleegd fra Helguvikurhofn.

Engar tjarnir eda votlendi eru & byggingasvadinu og pvi mun fuglalif ekki verda fyrir
verulegri truflun & byggingatima. [Icelandic Silicon Corporation Matsskyrsla].

Svadid hefur pegar verid motad m.t.t. uppbyggingar idnadarstarfsemi og pvi ekki um
o6numid land ad reda. Ennfremur hafa amk. prja onnur verkefni framkvemt
umhverfismat fyrir starfssemi sina & sveedinu og pvi verdur vandséd ad ny verkefni
séu til pess fallin ad breyta edli eda imynd framkvemdasvedisins.
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4 EFNISTOK UMHVERFISMATS

4.1 VATN OG VATNSNOTKUN
Lysing
Vatnsnotkun vid Lifalkéhol- og Glykolverksmidju verdur allt ad 100 tonn &
solarhring i fyrsta afanga verkefnisins og eykst hlutfallslega vid stekkun
verksmidjunnar. Nokkur hluti vatnisns verdur notadur til kelingar, en annars er
vatnsnotkun frekar litil nema vid uppkeyrsluadstaedur, pa parf timabundid meira vatn
en i skamman tima. Notad vatn verdur leitt i frarennsli. Leitast verdur vid ad nyta

keelivatn & nokkrum hitstigssveedum til pess ad lagmarka vatnsnotkun. Einnig verdur
keelivatni hringrésad innan framleidsluferilsins og keelt i lokudum kerfum.

Ahrif framkveemdar

Vegna peirra hréefnisgerda og adferda sem atlunin er ad nota, auk umfangsmikils
endurnytingarkerfis fyrir vatn, og pa meginstefnu ad endurnota allt vinnsluvatn i
framleidsluferlinu, er talid ad fyrirhugud framkveemd muni hafa litil sem engin ahrif
& vatn eda vatnafar & svaedinu.

4.2 UTBLASTUR

Enginn eiginlegur Gtblastur fylgir starsseminni og par af leidandi engin losun
grédurhisalofttegunda. Gaskenndum afurdum verdur beint i nytingarfarveg sem
orkugjafi fyrir ndlega starsemi eda peer nyttar sem fararteekjaeldsneyti. Starfsemin
parfnast pvi engra losunarkvota og verdur ekki hofo til frekari umfjollunar i pvi
tilliti.
43 GROBUR

Lysing

Helguvikursveedid er fremur flatt og einsleitt og litid er um jardveg og grodur a
sveaedinu enda mikid af klopp og jardvegur punnur og purr. Hvorki ar né leekir eru a
svaedinu. A mynd 3.1 ma sja Helguvikursveedid ar lofti pegar litid er til sudurs og ma
af myndinni gera sér grein fyrir landslagi sveedisins. Allt svaedid i nagrenni
fyrirhugadrar verksmidju er & skipuldégou idnadarsveedi, ad Stakksvik og Stakki,
“Icelandic Silicon Corporation Matsskyrsla 25” undanskildum sem liggja i austur fra

svaedinu i um 300m fjarlaegd fra fyrirhugadri verksmidju. A mynd 3.5 ma sja svaedid
austan idnadarsvadisins.
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Mynd 3.5 Helguvikursvaedio og Hélmsberg séd i sudur

I umhverfismatsskyrslu Nordurals, 2007, vegna fyrirhugads alvers i Helguvik [4] var
grodur & stéru sveaedi i nagrenni Helguvikur skodadur og skradur. Samkvemt
matsskyrslunni  kemur fram ad grédur a sveedinu nordan idnadarsvaedising
samanstendur mest af grasi, smarunnum og lyngi. Sveedid telst illreektanlegt sokum
mikils grjots. I Nordurélsskyrslunni var grodur innan skipulagds idnadarsvadis ekki
skodadur par sem idnadarsvadid verdur fullbyggt i framtidinni.

Ahrif framkvaemdar

i heildina fara u.p.b. 40.000 m? af litti grénu svaedi undir byggingu og athafnasvadi .
Jardvegur og grodurpekja hafa pegar verid fjarlegd af 16dinni. bvi er talid ad
framkveemdin hafi litil sem engin ahrif & grodur umhverfis athafasveedid.

44  FRARENNSLI

Frarennsli verdur einkum notad kelivatn, svo og hefdbundid rigningar og skolvatn,
svo og skalp. Frarennsli verdu leitt i fraveitukerfi sveitarfélagsins.

I frummatsgerd verdur gerd ytarlegri grein fyrir frarennslismalefnum starfseminnar.

45 DYRALIF

I umhverfismatsskyrslu Nordurals vegna fyrirhugads alvers i Helguvik [4] kemur
fram ad ref, mink og hagamys eru pau spendyr sem er ad finna ma &
Helguvikursvadinu. A svadinu austan idnadarsveedisins er nokkud af fugli helst
sjofuglar sem eru med varp i berginu.
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4.6 MENNINGARMINJAR

Lysing

Einu fornminjarnar sem eru i nalegd fyrirhuguds byggingarsveedis AGC, er litil
varda sem er ad mestu hrunin & 160 merktri nr. 13 uppi & kambinum. Ef porf er & ad
feera eda rifa vorouna, verdur pad gert i samradi vid fornminjavermd rikisins. EkKki er
liklegt ad athafasveedi AGC nai inna 168 nr. 13.

Ahrif framkveemdar

Ekki er talio ad framkvemdin muni hafa ahrif & menningarminjar. Haft verdur
samrad vid Fornleifavernd rikisins ef athafnir & sveedinu gefa tilefni til.

47  SAMGONGUR

Helguvik er i naleegd péttbylis Reykjanesbejar(Keflavik), 2-3 km og adkomuleid fra
adalvegi i att til Gards. Skammt er til Gards og Sandgerdis(7 km). Tolverd umferd er
a stofnbrautum sveedisins nu pegar. Vid byggingu verksmidjunnar verdur aukning
verdur & akstri sterri bifreida & sveedinu, en par er nu toluverd umferd vegna
jarévinnu og ymissa byggingaframkvaemda fyrir. Eftir lok framkveemda verdur litil
umferd af véldum hefdbundins rekstrar.

Hver flutningabill tekur um 20 m3 af jardefni i hverri ferd og parf ad flytja
steypuefni i ad hamarki 500 ferdum. Til samanburdar er medaltalsumferd a hverjum
degi um Reykjanesbraut um 10.000 bilar & dag (arsdagsumferd, ADU).

Innan framkvaemdasveedisins verdur einnig nokkur umferd annara flutningabila og
vinnuvela. Umferd eykst a svaedinu timabundid og mun hafa einhver ahrif smadyralif
& byggingarsvadinu.

Ahrif framkvaemdar

Vegna peirrar umferdar sem fyrir er a Reykjanesbraut og & stofnvegum i nasta
nagrenni er buist vio ad umferd vegna uppbyggingar og rekstrar Lifalkohol- og
Glykélverksmidju muni breyta litlu par um og hafi naesta ésynileg ahrif & samgdéngur
& svaedinu i heildartilliti.

48  SAMFELAGSAHRIF

Framkvemd vid reisingu verksmidju AGC ehf. mun skapa 100-150 bein og 6bein
storf & medan ad undirbdningi og framkveemd stendur. Einkum verda pad adilar i
byggingar- og stalidnadi auk ymissa tekni- og pjonustufyrirteekja sem verda beinir
patttakendur i framkveemdinni sjalfri.

I rekstri verda til um 25-30 storf ad jafnadi. Atla ma ad skipting starfa eftir
menntunarstigi verd nokkurnvegin eftirfarandi.

Fjoldi | Menntunarstig
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starfa

6 Héaskolamenntun

8 Idnadarmenntun

10 Framhaldsskélamenntun
6 Annad

Fjolbreytileiki starfa verdur nokkur. pannig verdur porf & verk og teknifreedingum,
efnafreedingum, vidskiptafreedingum, vélvirkjum,  rafvirkjum, starfsfolki &
rannsoknastofu, folki med menntun i upplysingatekni og nokkur almenn storf i
eftirliti og umsjon.

Ahrif framkvaeemdar

pad verdur ekki annad séd en ad starfamunstur og fjolbreytni sé keerkomin viobot vid
pbad sem i vali er fyrir & atvinnu svaedinu og falli vel ad veentingum vardandi
samfélagsgerd og fjolbreytni i atvinnulifi.

49 SIJONRZEN AHRIF

Verksmidjan kemur til med ad standa & kloépp eda kambi ofan Helguvikurhafnar. Hun
mun pvi verda nokkud &berandi, einkum pegar ekid er ad hofninni eftir Stakksbraut.
Byggingarhlutar verksmidjunnar eru nokkrir, skalar, skemmur, geymar, stal-,
steypuvirki og turnar. Haestu einingar verda um 35 metra hdir, eimingarturnar. bessi
mannvirki koma ohjakveemilega til med ad verda synileg, einkum vegna pess ad
engar adrar byggingar hafa risid & milli adkomuvegar og pess svadis par sem
verksmidjan kemur til med ad risa. Einnig verda efstu hlutar turna liklega synilegir
fra& miobae Reykjanesbejar, par sem i beinni loftlinu verdur haegt ad greina mannvirki
AGC.

I frummatsskyrslu verdur gerd greinarbetri athugun og frekari lysing & sjénreenum
ahrifum. Studst verdur vid tolvulikon til frekari upplysingar.

410 HLJIOBVIST
Lysing
I reglugerd nr. 933/1999, segir ad mesta leyfilega hljodstig utan vid glugga &
idnadarsvedum megi vera 70 dB(A). Havadi verdur litill fra sjalfri framleidslunni
par sem mestdll starfsemi fer fram innanhdss og er ekki i grennd vid ibddarhisnadi.
Framleidslan veldur ekki havada i eiginlegu tilliti en einhver nidur kann ad heyrast
fr deelum og hugsanlega einhverjum légnum par sem streymishradi er har. Talid er

ad umferd vegna framkveemdanna valdi litlum breytingum & hljédstigi a svaedinu par
sem Oliklega verdur mikil aukning fra pvi &standi sem fyrir er.
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ﬁ Glycerin to Glycols - G2G

4.11 VERNDARSVADI

Nattaruminjaskra
Framkvamdin er utan sveeda sem hafa med nattdruminjaskra ad gera.

Jardmyndanir
A fyrirhugudu framkvaemdasvadi eru ekki jardmyndanir sem njota verndar.

4.12 VATNSVERND

4.13

Fyrirhugad framkvaemdasvadi er utan svaeda sem afmorkud eru sem vatnsverndar-
sveedi i gildandi skipulagsastlunum .

Ahrif framkveemdar

Hvorki er buist vid miklu 6nadi né havada & framkvemda- né rekstrartima vegna
fyrirhugadrar Lifalkohdl- og Glykdlverksmidju. Talid er ad ahrif & hljédvist verdi
litil, einnig i rekstri.

NIDURSTADPA

Samkvaemt 1. mgr. 6.gr. laga nr.106/2000 um mat & umhverfisahrifum skulu
framkveemdir sem tilgreindar eru i 1.vidauka laganna h&dar mati &
umhverfisahrifum.

AGC ehf. telur ad fyrirhugud framkveemd vid byggingu og sidar rekstur Lifalkohol-
og Glykolverksmidju & idnadarsveedi Reykjanesbajar vid Helguvikurhofn, starfsemi
sem i edli sinu er umhverfisveen og framhaldsvinnsla & landbinadartengdum
afurdoum, muni hafa 6veruleg &hrif & umhverfi en verulega jakvaed ahrif & samfélag
og fjolbreytileika i atvinnulegu tilliti & sveedinu.
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ﬁ Glycerin to Glycols - G2G

5 HEIMILDASKRA

[1] Matsskyrsla Tomahawk Development, kafli 2.5.1, 8.8.2008, adgengileg & vef
Skipulagsstonfununar

[2] Deiliskipulag idnadarsvaedis vio Helguvikurhdfn, Reykjanesbaer/Verkfraedistofa
Sudurnesja, 2007/8.

[3] Matsskyrsla Tomahawk Development, kafli 7.1, 8.8.2008, adgengileg & vef
Skipulagsstonfununar

[4] Alver i Helguvik, matskyrsla, 4gtst 2007, adgengileg & vef Skipulagsstofnunar
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ﬁ Glycerin to Glycols = G2G

6 VIDAUKI A,
UPPLYSINGABLOP FYRIR HELSTU HRAEFNI

Drog mars 2011
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CERTIFICATE OF ANALYSIS

[€] Perstorp

Date 2010-04-08 Our Order. 100325164420

Qur Ref Gunilla Hermansson

Sold to Ship to

NYLAND Altention: Gunnlaugur Fridbjarnarson
Bolstadarhild 62 NYLAND

Bolstadarhild 62
105 Reykjavik

ICELAND 105 Reykjavik
ICELAND

Your Ref: Gunnlaugur Fridbjarnarson Dispalch 4/8/2010

Phone No: +354 6188212 Quantity: 189 KG

Fax No: +354 5538212 Lot/Batch No: 1101320

Your P.O

Product: OJ

Description: Glycerine tech

Specification

Characteristics Result Minimum | Maximum Test Method
Methanol, % 0,0 0.1 EN 14110
Water, % 0 1 ISO 12837
Purity, % 97 g7 GC
Matter Organic Non Glycerol, % 2 2 GC

This certificate has been processed electronically and
1s therefore not signed

Perstorp Bioproducts AB, SE-444 84 Stenungsund, Sweden
Tel +46 203 728 600 Fax +46 303 728 661 Bankgiro 737-7617
The Board of Perstorp BioProducts AB is seated in Perstorp, Sweden. o
V.AT. No. SESS6728577901




Oryggisblad (MSDS)

Skv. reglugerd nr. 1027/2005

@ ’
@) GROCO ehf.

www.groco.is 5:5688533

KOH 06005 Potassium hydroxide

1. Upplysingar um voru, seljanda og framleidanda

Heiti efnis: Potassium hydroxide
NuUmer efnis: 06005
Soluadili: GROCO ehf
Simanumer soluadila: 568 8533
Neydarlinan; sjukrabifreid, slokkvilid og logregla: 112
Eitrunarmidsttd Landspitalans: 543 222
2. Innihaldsupplysingar / samsetning efnis
CAS nr: 1310-58-3 Hreinleiki:
ESB nr: 215-181-3 Efnaformala: HKO
Styrkur %: Mdlmassi: 56,11  g/mol
3. Varudarupplysingar
Heettuflokkun F: C ﬂ
Nanari upplysingar: —a
Sj4 ligi 11 og 15 & &
ETANDI
4. Skyndihjalp
Eftir Innéndun: Feerid viokomandi i ferskt loft. Ef viokomandi andar ekki, beitid éndunarhjalp. Hafio
samband vid laekni.
Snerting vid augu: Hreinsid vel med miklu vatni i a.m.k. 15 minGtur og hafid samband vid lsekni.
Snerting vid hiod: Fjarleegi® mengadan fatnad og sk6 samstundis. Hreinsid af med sapu og miklu
vatni. Hafid samband vid leekni.
Eftir Inntdku: Kallio EKKI fram uppkdst. Hreinsid munn med vatni ef vidkomandi er ekki

medvitundarlaus. Hafid samband vid laekni.

Gréco ehf, bverholt 14, 105 Reykjavik, Iceland, Tel +354-568-8533, Fax: +354-568-0304, www.groco.is
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Oryggisblad (MSDS) % GROCO ehf.

Skv. reglugerd nr. 1027/2005 www.groco.ls  S:0688533

5. Bruni / adferdir vio ad slokkva eld

Efni/adferdir: Beitid videigandi eldvarnarradstéfunum fyrir svaedio sem um raedir.
Adrar upplysingar: Notid lokadan hlifdarfatnad vid slokkvistorf.

6. Efnaleki
Varudarradstafanir vardandi Fordist innéndun gufu, Gda eda gass. Tryggid neegilega loftraestingu.
efnaleka: Flytjio starfsfolk a 6ruggan stad. Latid efnid ekki berast i nidurféll.
Askilegur hlifdarfatnadur: Notid hlifdarfatnad.
Hreinsunaradferdir: Sopa upp og skéfla i ilat. Geymist i videigandi lokudu ilati til férgunar.

7. Medhondlun og geymsla

Med&hondlun: Varist myndun ryks. Tryggid loftreestingu vid stadi par sem ryk getur myndast.

Geymsla: Geymist a koéldum stad. Haldio ilati vel lokudu a purrum og vel loftreestum stad.
Vidkveemt fyrir lofti.

Gréco ehf, bverholt 14, 105 Reykjavik, Iceland, Tel +354-568-8533, Fax: +354-568-0304, www.groco.is
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Oryggisblad (MSDS) % GROCO ehf.

Skv. reglugerd nr. 1027/2005 WWw.groco.ds  5:5688533

8. Eftirlit med mengun / personulegur hlifdarbunadur

Persoénuhlifar:

Fyrir 6ndunarveg:

Fyrir augu:

Fyrir hendur:

Fyrir h(o:

Ef dheettumat gefur til kynna ad notast verdi vid dndunar-hreinsigrimur notio
vidurkenda andlitshyljandi grimu.

Oryggisgleraugu

Hlifdarhanskar

Midist vid magn pess sem unnid er med

9. Efna- og edliseiginleikar

Edlisastand:
Utlit (litur):
Syrustig pH:
Braedslumark:
Sudumark:

Blossamark:

Heetta a sjalfsikveikju

Sprengimork
Efri:

Neori:

Gufunarprystingur:

Mélmassi:
Edlismassi:
Leysanleiki i vatni:
Annad:

Fast

13,5

361 °C

1.320°C

EKkKi tilteekt/a ekki vid

EKkki tilteekt/d ekki vid

Ekki tiltaekt/a ekki vio
Ekki tiltaekt/a ekki vio
1 hPavid 719 °C

1 hPavid 714 °C
56,11 g/mol

2,044 g/lcm3

Vid hitastig eda prysting

10. Stédugleiki og hvarfgirni

Stoougleiki:

Stéougt vid adurnefndar geymslu adsteedur.

Gréco ehf, bverholt 14, 105 Reykjavik, Iceland, Tel +354-568-8533, Fax: +354-568-0304, www.groco.is
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Oryggisblad (MSDS) % GROCO ehf.

Skv. reglugerd nr. 1027/2005 WWw.groco.ds  5:5688533

Efni sem skal varast: Alkali malmar, malmar flGorid, hexalipium-disilisi®d, Magnesium, kopar,
vatn, @l, tin, sink, nitromethane, halogens, azides, anhydrides

Adsteedur sem skal varast: Fordist hita fyrir ofan sudumaork.

Heettuleg nidurbrotsefni: Vid bruna: Potassium oxides

Heettuleg efnahvorf:

11. Eiturefna upplysingar

Snerting vid haé: Veldur alvarlegum bruna, getur verid skadlegt vegna upptoku i gegnum haé.

Snerting vid augu: Veldur alvarlegum bruna.

Vid Inndndun: Getur verid skadlegt vid inndndun. Er ertandi & slimhdd og efri hluta
ondunarvegs.

Vid Inntdku: Getur verio skadlegt, veldur alvarlegum bruna.

Frekari upplysingar:

12. Heettur gagnvart umhverfinu

Hegdan i umhverfinu: LC50 - Gambusia affinis (Mosquito fish) - 80 mg/l - 96 h

Adrar vistfraedilegar uppl.:

13. FOorgun
Forgun voru: Farid eftir 6llum umhverfislogum og reglum. Hafid samband vid sérhaefdan
forgunaradila (Efnaméttakan hf.) med lagaheimild til ad farga pessu efni.
Férgun umbda: Fargist sem 6notud vara.

Gréco ehf, bverholt 14, 105 Reykjavik, Iceland, Tel +354-568-8533, Fax: +354-568-0304, www.groco.is
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Oryggisblad (MSDS) % GROCO ehf.

Skv. reglugerd nr. 1027/2005 www.groco.ls  S:0688533

14. Flutningur

Flutningur a landi - ADR/RID

UNnr: 1813 Flokkur: 8 PG: I Heiti vio flutninga: POTASSIUM HYDROXIDE,
Flutningur a sjé - IMDG SOLID

UNnr: 1813 Flokkur: 8 PG: Heiti vid flutninga: POTASSIUM HYDROXIDE,

Sjavar-mengandi: Nei Mjog Sjavar-mengandi:

Flutningur i lofti - ICAO/IATA
UNnr; 1813 Flokkur: 8 PG: |l Heiti vid flutninga: Potassium hydroxide, solid

15. Upplysingar um l6g reglur sem varda notkun vérunnar

Varnadarmerkingar: Skv. reglugerd 236/1990 med sidari breytingum og tilskipunum ESB
Varnadarmerki: Sja lio 3:

H-setningar: 22- 35

Blandadar:

Heettulegt vid inntdku. Mjog eetandi.

V-setningar:

Blandaodar:

islensk sérlég, reglugerdir eda reglur sem um véruna gilda: Reglur um efnanotkun a
vinnustédum nr. 496/1996

16. Adrar upplysingar

Dagsetning: 9/13/2010 Kerfissmidur: Benedikt Omarsson
islenskun: Groco ehf.
Annao: Oryggisbl6d innihalda mikilveegar sem og naudsynlegar upplysingar um geymslu,

medhondlun og notkun vorunnar. Orryggisblédin purfa ad vera adgengileg 6llum peim
sem umgangast voruna.

Gréco ehf, bverholt 14, 105 Reykjavik, Iceland, Tel +354-568-8533, Fax: +354-568-0304, www.groco.is
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Sidalaf 4

Oryggiseidbeiningar msos

Skv. reglum VER nr. 602/1999 og tilskipunum 91/155/EEC og 93/112/EEC. Skeljungur hf.

1. Soluheiti efnis eda vorutegundar. Nafn, heimilisfang og simi idensks framleidanda,
innflytjanda eda seljanda.

Soluheiti voru: VETNI (undir prystingi)

Notkun: Eldsneyti.

Dreifingaradili: SKELJUNGUR hf., Sudurlandsbraut 4, 108 Reykjavik, simi 560 3800
Oryggideidbeiningar: EFNAVERND, Sudurlandsbraut 10, 108 Reykjavik, simi 588 8130

Neydarlinan; sjukrabifreid, slokkvilid og logregla: simi 112
Eitrunarupplysingasttd Landspitala, Fossvogi, Reykjavik: simi 525 1111

2. Samsetning/ upplysingar um innihald.

CASnr.: EB-nr.: Efnaheiti: Styrkur %: Hadtufl okkun:

1333-74-0 215-605-7 Vetni 100 Fx H12

Varnadarmerking - §alio 15. Texti hadtusetninga - §alio 16.
3. Varudarupplysingar.

Afar eldfimt.

AFAR
ELDFIMT

4. Skyndihjélp.

Almennt: Flytjid dasada strax af hadtusvasdinu og i ferskt loft. Latid hann hvilast og

haldid & honum hita. Veitid fyrstu hjap eftir porfum.
Vid innéndun: Tryggio strax hreint |oft. Leitid lagknis ef porf krefur og synid pessar

Oryggidleidbeiningar. Ef dasadi er medvitundarlaus skal leggjahann i laesta
hlidarstellingu og tryggja ad éndunarvegir séu opnir. Losid um prongan
fatnad. Veitid ondunarhjalp ef éndun hefur stéovast. Gefid sirefni ef slasadi
aerfitt med 6ndun. Framkvaamid hjartahnod ef hjartsattur hefur stddvast.

Sherting vid huo: -

Sherting vid augu: -

Vid inntoku: A ekki vid - efnid er gas.

Upplysingar f. lakna:  Meohondlid skv. einkennum. Gefid strefni.

5. Bruni/ adferdir vio ad dokkva eld.

Efni/adferdir:  Notid kolsyru eda duft vid slokkvistarf ef eldur kemur upp i ventli. Haldid umbiéum
med efninu & hadtusvasdinu kéldum med vatni og fjarlaid pag ef haagt er.

Stk hadta:  Afar eldfimt. Vetni getur myndad el dfima/sprengifima bléndu med andrimsl ofti eda
strefni @mjog vidu styrkleikasvidi. Einnig vid vitt hitasvid, m.a. vid hitavel undir
stofuhita. Vio upphitun eda bruna myndast yfirprystingur i umbddunum og pa geta
sprungio.

VETNI (undir prystingi)
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Oryggideidbeiningar: VETNI (undir prystingi)

6. Efnaleki.

Tryggid géda loftraestingu svo ekki verdi surefnisskortur - hedta a kofnun. Fjarlaegio allt sem valdid

getur ikveikju og reykid ekki. Fordist hita, eld og neistamyndun. Flytjid leka kita Gt 4 opid svasdi par

sem lekinn veldur ekki hagtu. Ef ekki er haggt ad stoppa lekann parf ad 1ata slokkvilio vita. Ef leki er

verulegur parf ad lata viokomandi yfirvold vita. Fargid i samraami vid reglur um férgun; galio 13.

7. Medhondlun og geymsa.

Mesdhondlun:  Tryggid goda loftraestingu. Gerid varidarradstafanir gegn stodurafmagni. Oll teki og
leidslur purfa ad verajardtengd. Notid adeins neistavarin taki.

Geymda: Geymist 4vel loftrasstum, eldtraustum stad, varid gegn beinu sblarljosi og hita.
Tryggid ad gaskutar séu ekki i fallhadtu og verdi ekki fyrir hdggum eda hita. Geymid
ekki med surefni.

8. Eftirlit med mengun / persdnulegur hlifdarbdnadur.

Taknilegar adgerdir:  Tryggid goda loftraestingu i vinnurymi og lager.

Mengunarmérk: -

Personuhlifar;

Ondunargrimur: -
Fyrir augu: -
Fyrir hendur: -
Fyrir hud: -
Hreinlagi vid vinnu: -

9. Edlis og efnafrasdilegir eiginleikar.

Astand / ttlit / lykt: Gas undir prystingi / litlaust /lyktarlaust

rustig (pH): -

Brasdslumark: -259°C

udumark: -253°C

Blossamark: <0C

Haetta & sjalfikveikju: 585°C

Sporengimork; nedri - efri: 4-75%

Eldnazandi eiginleikar: -

Gufuprystingur: -

Gufupéttni: 0,07 (andrumgloft = 1)

Sigia: -

Edlispyngd: 0,0899 g/l vid 0’Cog 1 atm

Leysni: -

10. Stodugleiki og hvarfgirni.

S6dugleiki: Stédugt vid venjulegar adstasdur.

Adstasdur sem skal fordast: -

Efni sem skal varast: -

Hadttuleg nidurbrotsefni: -

11. Eiturfradilegar upplysingar.

Vid inndndun: Héar styrkur veldur kéfnun med pvi ad Utiloka sarefni.
Sherting vid huo: -
Sherting vid augu: -

VETNI (undir prystingi)
31




Oryggideidbeiningar: VETNI (undir prystingi)

Vid inntoku: -
Brao eiturhrif: -
Langtimaahrif: -

12.

Hagttur gagnvart umhverfinu.

Almennt: Dreifist hratt i lofti. Efnid er ekki hegtulegt umhverfinu.
Hegdun i umhverfinu: Safnast ekki fyrir i lifrikinu.

Liffradileg &hrif: -

Adrar vistfraadilegar uppl.: Engin pekkt neikvaad ahrif alifriki i vatni.

13.

Forgun.

FOrgun vorunnar: Efnid er flokkad sem hagttulegur Urgangur og ber ad farga skv. pvi. Vid
styrdar adstesdur og naggilega loftrasstingu ma po hleypaefninu Gt i
andrumsloftio.

Forgun umbuda: -

14.

Flutningur.
Flutningur &landi: ~ ADR/RID flokkur: 2 UN-nr.: 1049 NUmer og bokstafur: 1f
Nafn efnis: HYDROGEN, COMPRESSED
Varudarmerki: Hadtunr.: Pokkunarflokkur:
Flutningur & §6: IMDG flokkur: 21 UN-nr.: 1049 Pokkunarflokkur:
Ems: 2-02 MFAG:
Nafn efnis: HYDROGEN, COMPRESSED
Vartdarmerki: Sjdvarmengandi:
Flutningur i lofti: ICAO/IATA flokkur: 2.1 UN-nr.: 1049 Pokkunarflokkur:
Nafn efnis: HYDROGEN, COMPRESSED
Vartdarmerki:

Bannad er ad flytja vetni med farpegaflugi.

Vinnueftirlit rikisins gefur upplysingar um reglur um flutninga & hagttulegum efnum.

15.

Upplysingar um |6g, regluger dir eda reglur sem var da notkun efnisins eda vorutegundarinnar.

Varnadarmerkingar skv. reglugerd 236/1990 med sidari breytingum og tilskipunum ESB:

AFAR

Varnadarmerki: Fx ELDFIMT
Inniheldur: Vetni EB-nr.: 215-605-7
H - setningar: -

V-setningar: V16  Haldid frahita- og neistagjéfum - Reykingar bannadar.
V33  Gerid varudarradstafanir gegn stodurafmagni.
V9 Geymist 4vel loftraestum stad.
(V2) GEYMIST PAR SEM BORN NA EKKI TIL.

EB —merkimidi.

VETNI (undir prystingi)
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Oryggideidbeiningar: VETNI (undir prystingi)

Islensk sérlog, reglugerdir eda reglur sem um voruna gilda:
Reglur nr. 765/2001 um verndun starfsmanna gegn hagtu & heilsutjoni af véldum
efnafraadilegra skadvalda & vinnustodum.

16. Adrar upplysingar.

Gert pann:: 04-04-03 Dagsetning frunrits:  12-12-00
Breytt pann: - Breyttir lidir: -

Gert fyrir: SKELJUNGUR hf., Sudurlandsbraut 4, 108 Reykjavik, simi 560 3800

Unnid af: EFNAVERND, Sudurlandsbraut 10, 108 Reykjavik, simi 588 8130/ FF

Texti hadtusetninga sem framkoma i 1id 2:
H12  Afar edfimt.

Annao: Ofangreindar upplysingar eru byggdar afyrirliggjandi vitneskju um mdguleg ahrif
efnisins & heilsu, 6ryggi og umhverfi pegar 6ryggideidbeiningarnar eru gerdar en
felaekki i sér dbyrgd a efniseiginleikum. Notkun vorunnar er & abyrgd notenda.

Pessar Oryggiseidbeiningar eru unnar eftir MSDS fra HYDRO GAS & CHEMICALS, Oslo, Norge.

VETNI (undir prystingi)
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PROPYLENEFE GLYCOL
Information Update

Different Grades of Propylene Glycol in the Workplace

Propylene glycol is available as a
USP/EP' grade product, manufactured and
handled using Good Manufacturing Practices
(GMP) to be of appropriately high quality for
use in FDA-regulated applications such as
human and animal food, prescription and
nonprescription drug products and personal
care products.

Propylene glycol is also available as a
technical grade product for use in thermal
management applications such as antifreeze,
de-icers, heat transfer fluids and refrigeration
equipment. The propylene glycol used in such
applications has the same general physical,
chemical and low toxicity characteristics, but
may contain application-specific additives and
is not manufactured or handled for FDA-
regulated uses.

In some workplaces, both grades of
propylene glycol might be used. For example,
a dairy farm might have a supply of USP/EP
grade propylene glycol for drenching cattle and
might also have a supply of technical grade
product for use as a heat transfer fluid. To
avoid confusion, precautionary measures
should be considered. Examples of steps to
help avoid confusion might include:

e Storing supplies of different grades of
propylene glycol separately,

e Marking on the containers the specific use
of each product at the work location , and

e Marking containers in the language(s) used
by employees at the workplace location.

'us Pharmacopia/European Pharmacopia

Please contact your propylene glycol
supplier for assistance in evaluating storage and
handling of propylene glycol in your facilities.

* %k sk ok

This update has been prepared by the
American Chemistry Council’s Propylene
Oxide/Propylene Glycol (PO/PG) Panel. The
Panel’s purpose is to address advocacy,
research, education, communication, and
evaluation needed to promote safe practices
among producers and users of PO and the
glycol derivatives of PO. For more
information, contact the Panel Manager, Anne
LeHuray, at 703-741-5630, or e-mail at
anne_lehuray@americanchemistry.com.

December 2005 3091-V1-1205

American 0.:.
Chemistry
Council cocacreriy

The Panel and its member companies believe this
document is, as of the date of publication, a technically
accurate summary based on available scientific
information. However, the Panel and its member
companies do not make any warranties, expressed or
implied, regarding the completeness or accuracy of the
information presented and assume no responsibility for
its use or for updating or revising the information
provided after its publication.

© 2005 American Chemistry Council. All rights
reserved.

I ——
AMERICAN CHEMISTRY COUMNCIL « CHEMSTAR™ » PROPYLENE GLYCOL PANEL

The Dow Chemical Company * Hunsman Petrochemical Corporation * Lyondell Chemical Company
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The following information is provided as a service by Lyondell Chemical Company
as a separate material to supplement the CHEMSTAR PO/PG Panel's

propylene glycol information update provided on the prior pages.

As part of its commitment to product stewardship, Lyondell Chemical Company cooperates with other chemical
manufacturers through our participation in the ACC Propylene Oxide/Propylene Glycol CHEMSTAR Panel to advise
our propylene glycol customers on the safe use of the product. The panel has developed a humber of information
documents, including this document, which Lyondell is pleased to share with you. If you have any questions or if you
require any additional information, please feel free to contact us as indicated below.

Visit us at our Web site: www.lyondell.com

World Headquarters

Lyondell Chemical Company
1221 McKinney Street
Houston, TX 77010 USA
Telephone: (713) 652-7200
Facsimile: (713) 309-2067
MSDS Hotline: (800) 700-0946

Newtown Square Technology
Center

Lyondell Chemical Company
3801 West Chester Pike

Newtown Square, PA 19073-2387 USA

Telephone: (610) 359-2000
Facsimile (610) 359-2841

European Headquarters

Lyondell Chemical Europe, Inc.
P. O. Box 2416

3000 CK Rotterdam

The Netherlands

Telephone: (31) (10) 275-5500
Facsimile: (31) (10) 275-5599

Lyondell South America

Av Roque Petroni Jr, 999, cj 123
Sao Paulo, SP 04707-910
Brazil

Telephone: (55) 11-5185-9300
Facsimile: (55) 11-5185-9333

Asian Headquarters

Lyondell Asia Pacific, Ltd.
41st Floor, The Lee Gardens
33 Hysan Avenue
Causeway Bay

Hong Kong

Telephone: (852) 28822-668
Facsimile: (852) 28401-690

For technical assistance in the U.S. and Canada telephone toll-free 1-888-777-0232

For technical assistance in Europe and Asia telephone 33 3 44 24 92 05

For technical assistance in Brazil telephone 55-11-5185-9321
For technical assistance in other countries in South America telephone 55-11-5185-9303

MSDS Hotline in U.S. and Canada: 1-800-700-0946
MSDS Hotline (all other regions): 1-713-309-7513

K LYONDELL

This information is believed to be accurate as of the date of publication. It is the sole responsibility of the customer to determine whether the product is appropriate and suitable for
the customer’s specific use. Specific end uses may require approval by appropriate regulatory agencies. Lyondell Chemical Company makes no warranties, express or implied,
regarding the product or information contained therein. The applicable Material Safety Data Sheet should be reviewed by customer before handling the Lyondell Chemical product.
Lyondell Chemical Company disclaims any liability for infringement of any patent by reason of customer’s use of any Lyondell Chemical Company products in combination with

other materials or in any process.

©2006 Lyondell Chemical Company

3001-v1-136%



MSDS No.:

@ LYONDELL Material Safety Data Sheet varant

PROPYLENE GLYCOL INDUSTRIAL
SECTION 1: IDENTIFICATION

Validation Date:

BE130
Asia-EN
14
2009-06-11

Product Name: PROPYLENE GLYCOL INDUSTRIAL
Product Number: 000000000000499202

Chemical Family: Glycols

CAS Number: 57-55-6

Synonyms: Propylene Glycol, 1,2-Propanediol, 1,2-Dihydroxypropane, Monopropylene Glycol

Company Business Contact

Lyondell Asia Pacific, Ltd. +85 2 2882 2668

12/F Caroline Centre, Lee Gardens Two +852-2840 1690 (FAX)

28 Yun Ping Road productsafety@lyondellbasell.com

Causeway Bay, Hong Kong
24 Hour Emergency Contact
(886) 933 635 556 Taiwan

SECTION 2: HAZARD IDENTIFICATION

Emergency Overview

Hazards

Slightly combustible liquid. Do not handle near heat, sparks, or open flame. May cause minor eye irritation. High aerosol
concentrations may cause mild irritation of the nose and throat as well as central nervous system depression. Not expected

to cause skin irritation. Not expected to be a sensitizer.

Physical State
liquid

Color
Clear, colorless.

Odor
Little or no odor.

Odor Threshold
No value available.

Potential Health Effects

Routes of Exposure
Eye. Inhalation. Skin.

Signs and Symptoms of Acute Exposure
See componentsummary.

e Propylene Glycol 57-55-6

May cause minor eye irritation. High aerosol concentrations may cause mild irritation of the nose and throat as well as

central nervous system depression.

Skin
Not a skin irritant. Not expected to be a sensitizer.

Inhalation

High aerosol concentrations maycause mild reversible irritation of the nose and throatas well as CNS depression (primarily
fatigue, dizziness and possibly loss of concentration, with collapse, coma and death possible in cases of severe over

Page 1 of 9
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PROPYLENE GLYCOL INDUSTRIAL

Inhalation
exposure).

Eye
May cause minor eye irritation. Effects of eye irritation are reversible.

Ingestion
Ingestion of high doses may cause discomfort and irritation of the gastrointestinal tract and CNS depression (fatigue,
dizziness and possibly loss of concentration, with collapse, coma and death in cases of severe over-exposure).

Chronic Health Effects
See componentsummary.

e Propylene Glycol 57-55-6

Repeated or prolonged exposure of the skin to this material may cause defatting and drying of the skin. Prolonged or
repeated breathing of high concentrations may cause symptoms of central nervous system depression.

Conditions Aggravated by Exposure
This material or its emissions may aggravate pre-existing eye disease.

SECTION 3 : COMPOSITION/INFORMATION ON INGREDIENTS

Component Name CAS # EU Inventory Concentration Wt.%
Propylene Glycol 57-55-6 200-338-0 >99.0

Compositions given are typical values notspecifications.

SECTION 4: FIRST AID MEASURES

General
Take proper precautions to ensure your own health and safety before attempting rescue and providing first aid. For specific
information refer to the Emergency Overview in Section 2 of this MSDS.

Skin
Not expected to presenta significant skin hazard under anticipated conditions of normal use. If skin contact occurs, remove
contaminated clothing and wash skin thoroughly.

Inhalation

Not expected to present a significant inhalation hazard under anticipated conditions of nomal use. If overcome by
exposure, remove victim to fresh airimmediately. Give oxygen or artificial respiration as needed. Obtain medical attention
if breathing difficulty persists.

Eye
Thoroughly flush the eyes with large amounts of clean low-pressure water for at least 15 minutes, occasionally lifting the
upper and lower eyelids. Ifirritation persists, seek medical attention.

Ingestion
Ingestion unlikely. If large quantity swallowed, give lukewam water (pint/ 1/2 litre) if victim completely conscious/alert.
Obtain medical attention.

Page 2 of 9
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PROPYLENE GLYCOL INDUSTRIAL

Note to Physician
Treat symptomatically. Treatment of overexposure should be directed at the control of symptoms and the clinical condition
of the patient.

SECTION 5: FIRE FIGHTING MEASURES

Flammable Properties

Classification
Slightly combustible.

Flash Point
~109 °C (228.2 °F) (PMCC) (Aqueous solution).

Auto-Ignition Temperature
~371°C (699.8 °F)

Lower Hammable Limit
~2.4vol%

Upper Flammable Limit
~17.4 vol%

Extinqguishing Media

Suitable:
SMALL FIRE: Use drychemicals, CO2, water sprayor alcohol-resistant foam. LARGE FIRE: Use water spray, water fog or
alcohol-resistant foam.

Unsuitable:
Do not use solid water stream.

Protection of Firefighters

Protective Equipment/Clothing:
Wear positive pressure self-contained breathing apparatus (SCBA). Structural firefighters protective clothing will only
provide limited protection.

Fire Fghting Guidance:

Heat from fire can generate flammable vapor. Fine sprays/mists maybe combustible at temperatures below nomal flash
point. When mixed with airand exposed to ignition source, vapors can burn in open or explode if confined. Vapors may be
heavier than air. May travel long distances along the ground before igniting and flashing back to vapor source. Aqueous
solutions containing less than 95% propylene glycol by weight have no flash point as obtained by standard test methods.
However aqueous solutions of propylene glycol greater than 22% by weight, if heated sufficiently, will produce flammable
vapors. Only aqueous solutions of propylene glycol less than 22% should be used in sprinkler systems or other fire-fighting
equipment. Always drain and flush systems containing propylene glycol with water before welding or other maintenance.

Hazardous Combustion Products:
Incomplete combustion may produce carbon monoxide and other toxic gases.

SECTION 6: ACCIDENTAL RELEASE MEASURES

Release Response

In case of accidental spill, may contaminate water supplies/pollute publicwaters. Evacuate/limitaccess. Equip responders
with proper protection. Extinguish ignition sources; stop release; prevent flow to sewers or public waters. Notify fire and
environmental authorities. Water soluble liquid Restrict water use for cleanup. Slippery walking/spread granular cover or
soak up. Impound/recoverlarge land spill; soak upsmallspill with inertsolids. Use suitable disposal containers. Reportper

Page 3 of 9
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Release Response
regulatory requirements.

SECTION 7: HANDLING AND STORAGE

Handling

Hygroscopic. Handle with care. After handling, always wash hands thoroughlywith soap and water. Always drain and flush
systems containing propylene glycol with water before welding or other maintenance. Wear recommended personal
protective equipment. Observe precautions pertaining to confined space entry.

Storage

Hygroscopic. Keep drums tightly closed to prevent contamination. Store away from heat, sparks, open flames, strong
oxidizing agents and direct sunlight. Store at 65-90°F (18-32°C). Stainless steel containers. Lined steel. Mild steel.
Reinforced plastic. Use dry nitrogen or low dew point air for tank padding.

SECTION 8: EXPOSURE CONTROLS AND PERSONAL PROTECTION

Engineering Controls
No special ventilation is recommended under anticipated conditions of normal use beyond that needed for normal comfort
control.

Personal Protection

Inhalation
No special respiratory protection is recommended under anticipated conditions of nomal use with adequate ventilation.

Skin
Wear chemical resistant gloves such as: Neoprene. Where use can result in skin contact, practice good personal hygiene.
The equipmentmust be cleaned thoroughly after each use.

Eye
Use splash goggles when eye contact due to splashing or spraying liquid is possible.

Additional Remarks

Selection of appropriate personal protective equipment should be based on an evaluation of the performance
characteristics of the protective equipment relative to the task(s) to be performed, conditions present, duration of use, and
the hazards and/or potential hazards that may be encountered during use. Emergency eye wash fountains and safety
showers should be available in the immediate vicinity of any potential exposure. Use good personal hygiene practices.
Wash hands before eating, drinking, smoking, or using toilet facilities. Promptly remove soiled clothing/wash thoroughly
before reuse.

Occupational Exposure Limits

Consult local authorities for acceptable exposure limits.

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

Page 4 of 9
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Appearance: liquid Clear, colorless.
Odor: Little or no odor.
Odor Threshold: No value available.

pH: ~7

Boiling Point/Boiling Range: ~ 188 °C (370.4 °F) @ 760 mm Hg
Freezing Point/Melting Point: ~-60 °C (-76 °F)

Flash Point: ~ 109 °C (228.2 °F) (PMCC) (Aqueous solution).
Auto-ignition: ~ 371 °C (699.8 °F)

Flammability: Slightly combustible.

Lower Hammable Limit: ~2.4 vol%

Upper Flammable Limit: ~ 17.4 vol%

Explosive Properties: No Data Available.

Oxidizing Properties: No Data Available.

Vapor Pressure: <0.1mm Hg @ 25 °C (77 °F)
Evaporation Rate: 0.01 (butyl acetate = 1)

Relative Density: ~1.04 @ 25 °C (77 °F)

Relative Vapor Density: ~2.6 @~ 15-32°C (59 - 89.6 °F)(Air = 1.0)
Viscosity: ~46 mPas @ 25 °C (77 °F) (Brookfield).
Solubility (Water): Complete (In All Proportions).
Partition Coefficient (Kow): ~-0.92

Additional Physical and Chemical Properties: Volatile Characteristics: Slight: 0.1 to 1.0% Hygroscopic. Additional
properties may be listed in Sections 2 and 5.

SECTION 10: STABILITY AND REACTIVITY

Chemical Stability
Stable.

Conditions to Avoid
High temperatures, oxidizing conditions. May degrade when exposed to light or other radiation sources.

Substances to Avoid
Reacts with strong oxidizing agents. Strong acids. Isocyanates.

Decomposition Products

Page 5 of 9
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Decomposition Products
Carbon Monoxide and other toxic vapors.

Hazardous Polymerization
Not expected to occur.

Reactions with Air and Water
Not expected to occur.

SECTION 11: TOXICOLOGICAL INFORMATION

PRODUCT INFORMATION

Product Summary
No additional toxicology information is available for this productitself. (See Component Toxicity Information).

COMPONENT INFORMATION

e Propylene Glycol 57-55-6

Acute Toxicity - Lethal Doses
LD50 (Oral) rat 22,000 MG/KG BWT

LD50 (Skin) Rabbit. 20,800 MG/KG BWT

Irritation
Skin

Not a skin irritant. Repeated or prolonged contact with skin may cause dematitis.

Eye
May cause minor eye irritation. Effects of eye irritation are reversible.

Sensitization
Not expected to cause sensitization by skin contact, however skin reactions of unknown etiology have been described in
some hypersensitive individuals following topical application.

Target Organ Effects
Skin. Repeated or prolonged contact with skin may cause defatting and drying of the skin which may result in dematitis.

Repeated Dose Toxicity

No adverse systemic changes were reported in rats or dogs following repeated dietary e xposure to high concentrations of
propylene glycol. Cats responded with species -specifichematological changes (Heinz body formation) yet all other tissues
were unaffected. No systemiceffects, butmild eye and nasal irritation were noted in rats following sub-chronic exposure to
high concentrations of propylene glycol aerosol. Overall propylene glycol is of low inherent toxicity following repeated o ral
orinhalation exposure.

Reproductive Effects
No adverse effect on reproductive performance was seen in male and female mice exposed continuously to high doses of
propylene glycol in drinking water for up to 3 months.

Developmental Effects
Results from studies in pregnant rats, mice, hamsters and rabbits demonstrate that propylene glycol is not teratogenic or
fetotoxic.

Genetic Toxicity
Negative for genotoxicity both in vitro and in vivo tests.

Carcinogenicity

Page 6 of 9
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Carcinogenicity

No increase in tumors was noted in rats and dogs exposed to high concentrations of propylene glycol via the diet for up to 2
years. The incidence ofskin tumors was unaltered in mice following demmal application over a lifetime. Notlisted by IARC,
NTP, OSHA or EPA

SECTION 12: ECOLOGICAL INFORMATION

PRODUCT INFORMATION

Ecotoxicity

This material is expected to be non-hazardous to aquatic species.

Environmental Fate and Pathway

See componentsummary.

COMPONENT INFORMATION

e Propylene Glycol 57-55-6

Ecotoxicity

This material is expected to be non-hazardous to aquatic species.

Acute toxicityto fish
LC50/96 HOUR fathead minnow 51,400 mg/l

LC50 /96 HOUR salmon 51,600 mg/l

Acute toxicity to aquatic invertebrates
EC50/48 HOUR Daphnia magna. 43,500 mg/l

EC50/48 HOUR saltwater mysid. 27,300 mg/l

Toxicity to aquatic plants
EC50 /72 HOUR Freshwater Algae. 24,200 mg/l

EC50/72 HOUR Marine algae 19,300 mg/l

Toxicity to microorganisms

Summary: No Data Available.

Chronic toxicity to fish

Summary: No Data Available.

Chronic toxicity to aquatic invertebrates
IC25/ waterflea. 13,470 mgl/l
Summary: A three generation reproductive study.

Page 7 of 9
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Environmental Fate and Pathway
Mobility

Transport between environmental compartments: Environmental releases of propylene glycol will tend to partition to water
and soil, with little potential for evaporation.

Persistance and Degradability
Biodegradation: Readily biodegradable in aerobic conditions. There is evidence that it is degraded under anaerobic
conditions.

Bioaccumulation: <1.5 This material is not expected to bioaccumulate. BCF<1.5

Other Adverse Effects
No additional information available.

SECTION 13: DISPOSAL CONSIDERATIONS

Comply with applicable local, state or international regulations conceming solid or hazardous waste disposal and/or
containerdisposal. Landfillsolids atpermitted sites. Burn concentrated liquids, diluting with clean, low viscosityfuel. Dilute
aqueous waste maybiodegrade. Assure effluent complies with applicable regulations.

SECTION 14: TRANSPORT INFORMATION

Special Requirements
If you reformulate or further process this material, you should consider re-evaluation of the regulatory status of the
components listed in the composition section of this sheet, based on final composition of your product.

Proper Shipping Name PROPYLENE GLYCOL,

SECTION 15: REGULATORY INFORMATION

Regulatory Status

This product and its components are listed, or exempt from listing, on the following:

Country Inventory
Australia AICS
Canada DSL
China IECS
European Union EINECS
Japan ENCS
Korea ECL
Philippines PICCS
United States TSCA
New Zealand NZloC

Contact product.safety@lyondellbasell.com for additional global inventory information.

SECTION 16: OTHER INFORMATION

Latest Revision(s)
Revised Section(s): 1 April 29 2009

Page 8 of 9
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DISCLAIMER OF RESPONSIBILITY

This document is generated for the purpose of distributing health, safety, and environmental data.

Itis not a specification sheet nor should any displayed data be construed as a specification.

The information on this MSDS was obtained from sources which we believe are reliable. However, the information is
provided without any warranty, expressed or implied, regarding its correctness. Some information presented and
conclusions drawn herein are from sources other than direct test data on the substance itself. The conditions or methods
of handling, storage, use and disposal of the product are beyond our control and may be beyond our knowledge. For this
and other reasons, we do not assume responsibility and expressly disclaim liability for loss, damage, or expense arising
out of or in any way connected with handling, storage, use, or disposal of this product. If the product is used as a
component in another product, this MSDS information may not be applicable.

Numerical Data Presentation

The presentation of numerical data, such as that used for physical and chemical properties and toxicological values, is
expressed using a comma (,) to separate digits into groups of three and a period (.) as the decimal marker. For example,
1,234.56 mg/kg = 1 234,56 mg/kg.

Language Translations
This document may be available in languages other than English.

< end of document >
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Technical Bulletin

HUNTSIVIAN

PROPYLENE GLYCOL - USP
GENERIC NAMES 1,2 propanediol
DESCRIPTION A relatively nontoxic liquid that is practically colorless, odorless, and tasteless.
APPLICATIONS A solvent for flavors, extracts, drugs, and food antioxidants: a heat transfer medium; an
emollient and humectant and plasticizer for tobacco products, baked goods, coconut,

cellophane, cork, adhesives, and paper products; a lubricant and mold inhibitor for food
processing equipment; a humectant for pet food.

SALES SPECIFICATIONS

Test

Property Specifications Method *
Acidity (as acetic acid), wt.% 0.002 max. ST-31.46, B
Appearance Substantially free of suspended matter ST-30.1
Ash, wt.% 0.005 max. ST-31.12
Chlorides as CI, ppm 0.5 max. ST-4.44
Color, Pt-Co 10 max. ST-30.12
Heavy metals as Pb, ppm 5 max. ST-31.30
IR spectra Passes USP
Propylene Glycol, area % by

gas chromatography 99.5 min. ST-35.102
Specific gravity, 25/25°C 1.0350 min. ST-30.31

1.0370 min.

Sulfate, ppm 60 max. USP
Volatile organic impurities Passes USP-NF
Water, wt.% 0.2 max. ST-31.53

* Test methods are available upon request.
This product meets the requirements of the Propylene Glycol monograph listed in U.S. Pharmacopoeia, latest edition.

Copyright © 1990, 1995, 1997, 1998 2014-4/01
Huntsman Propylene Oxide Ltd.

Huntsman Propylene Oxide Ltd. warrants only that its products meet the specifications stated herein. Typical properties, where stated, are to be considered as representative of current production and
should not be treated as specifications. While all the information presented in this document is believed to be reliable and to represent the best available data on these products, NO GUARANTEE,
WARRANTY, OR REPRESENTATION IS MADE, INTENDED, OR IMPLIED AS TO THE CORRECTNESS OR SUFFICIENCY OF ANY INFORMATION, OR ASTO THE SUITABILITY OF ANY
CHEMICAL COMPOUNDS FOR ANY PARTICULAR USE, OR THAT ANY CHEMICAL COMPOUNDS OR USE THEREOF ARE NOT SUBJECT TO A CLAIM BY A THIRD PARTY FOR
INFRINGEMENT OF ANY PATENT OR OTHER INTELLECTUAL PROPERTY RIGHT. EACH USER SHOULD CONDUCT A SUFFICIENT INVESTIGATION TO ESTABLISH THE
SUITABILITY OF ANY PRODUCT FOR ITS INTENDED USE. Products may be toxic and require special precautions in handling. For all products listed, user should obtain detailed information on
toxicity, together with proper shipping, handling and storage procedures, and comply with all applicable safety and environmental standards.

Main Sales Office: Huntsman Propylene Oxide Ltd. / P.O. Box 27707 / Houston, Texas 77227-7707 / Tel: 713-235-6000 / Fax: 713-235-6437
Technical Services Section: P.O. Box 15730/ Austin, Texas 78761 / Tel: 512-459-6543 / Fax: 512-483-0925
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PROPYLENE GLYCOL - USP

Chemical Properties

Structure HO-CH-CH2-OH
I
CH3
Molecular Weight 76
Physical Properties Regulatory Information
Arsenic, ppm 1 max. DOT Classification not regulated
Boiling range, Freight Classification propylene glycol
ASTM, °C, IBP 185 min. OSHA Classification
ASTM, °C, DP 189 min. HMIS Code
Flash point, PMCC, °F 212 CAS Number 57-55-6
Freezing point, °C <-76 TSCA Inventory listed on or exempt.
Refractive index, 25 °C 1.4310 min. WHMIS Classification not regulated.

TYPICAL PROPERTIES

1.4330 max. Canadian DSL
1.0350 min.  European EINECS
1.0370 max. Australian AICS

listed on or exempt.
listed on or exempt.
listed on or exempt.

Specific gravity, 25/25°C

Vapor pressure, 20°C, mm Hg <1 Japanese MITI listed on or exempt.
Viscosity, 20°C, cp 60
Water solubility >10
Weight, 20°C, Ib/gal 8.64

PRODUCT SAFETY POLICY

It is the product safety policy of Huntsman Propylene Oxide Ltd. to provide our customers with information on the
safe handling and use of our products. The Material Safety Data Sheet (MSDS) should always be read and
understood thoroughly before handling the product, and adequate safety procedures should be followed. Information
on the toxicity, environmental, and industrial hygiene aspects of our products may be found in the MSDS.
Precautionary measures include: use only with adequate ventilation; avoid breathing vapor, mist or gas; avoid
contact with eyes, skin and clothing; keep container closed; wash thoroughly after handling.

HANDLING , STORAGE and SHIPPING

Propylene Glycol USP is a high-purity material which must be handled with special precautions to avoid
contamination. Under ordinary conditions, mild steel is a satisfactory material of construction; however, for long term
storage and where iron contamination and color are objectionable, stainless steel or aluminum vessels are
recommended. For additional information on handling and storage of PG-USP, please contact the Huntsman
Technical Service Section. Product is available in barges, lined tank cars and dedicated tank trucks, and 55-gallon
non-returnable drums, 480 pounds net weight. Certain government regulations may apply at the time of shipment.

Copyright © 1990, 1995, 1997, 1998 2014-4/01
Huntsman Propylene Oxide Ltd.

Huntsman Propylene Oxide Ltd. warrants only that its products meet the specifications stated herein. Typical properties, where stated, are to be considered as representative of current production and
should not be treated as specifications. While all the information presented in this document is believed to be reliable and to represent the best available data on these products, NO GUARANTEE,
WARRANTY, OR REPRESENTATION IS MADE, INTENDED, OR IMPLIED AS TO THE CORRECTNESS OR SUFFICIENCY OF ANY INFORMATION, OR ASTO THE SUITABILITY OF ANY
CHEMICAL COMPOUNDS FOR ANY PARTICULAR USE, OR THAT ANY CHEMICAL COMPOUNDS OR USE THEREOF ARE NOT SUBJECT TO A CLAIM BY A THIRD PARTY FOR
INFRINGEMENT OF ANY PATENT OR OTHER INTELLECTUAL PROPERTY RIGHT. EACH USER SHOULD CONDUCT A SUFFICIENT INVESTIGATION TO ESTABLISH THE
SUITABILITY OF ANY PRODUCT FOR ITS INTENDED USE. Products may be toxic and require special precautions in handling. For all products listed, user should obtain detailed information on
toxicity, together with proper shipping, handling and storage procedures, and comply with all applicable safety and environmental standards.

Main Sales Office: Huntsman Propylene Oxide Ltd. / P.O. Box 27707 / Houston, Texas 77227-7707 / Tel: 713-235-6000 / Fax: 713-235-6437
Technical Services Section: P.O. Box 15730/ Austin, Texas 78761 / Tel: 512-459-6543 / Fax: 512-483-0925
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Description

Specifications

Typical
Properties

Ethylene Glycol Product Specifications

Monoethylene Glycol

Polyester Grade

EQUISTMR

A Lyondell Company

Product Code: Bulk -5017 CAS#: 107-21-1

Monoethylene glycol is a colorless, odorless, and slightly viscous liquid, more hygroscopic than
glycerol and miscible with water in all proportions. This grade is used as an intermediate for the

manufacture of polyester resins and fibers.

Specifications
Appearance

Monoethylene glycol, wt. % min.
Diethylene glycol, wt. % max.
Color (APHA) max.
Acidity (as acetic acid], wt. % max.
Ash, wt. % max.
Chlorides (as Cl}, ppm max.
Iron, ppm max.
UV Transmittance, 1 cm cell

at 350 mu (% T min.)

at 275 mu (% T min.)

at 220 mu (% T min.)
Water, wt. % max.

Typical Properties
Molecular weight
Boiling point at 760 mm Hg, °C (°F
Freezing point, °C (°F)
Flash point (PMCC], °C (°F)
Specific gravity at 20/20°C
Specific heat at 20°C, cal/g/°C
Absolute viscosity

at 4°C, cP

at 20°C, cP

at 60°C, cP
Refractive index at 20°C

[Continued on Page 2]

Page 1 of 2

Value

Essentially free of suspended matter
99.9

0.05

5

0.003

0.003

0.1

0.07

98
93
70
0.05

Typical Value
62.07

197.6 (387.1)
-13(8.6)
118 (244)
1.1154

0.56

45.0
20.9
5.2
1.4316
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EQUISTMR

A Lyondell Company

Ethylene Glycol Product Specifications

Monoethylene Glycol

Polyester Grade
Product Code: Bulk -5017 CAS#: 107-21-1

Typical Properties Typical Value
Latent heat of vaporization at 760 mm Hg,

joules/g 800

cal/g 191

BTU/lb 364
Coefficient of expansion per °C at 20°C 0.00062
Surface tension at 20°C, dynes/cm?2 48.4
Thermal conductivity at 20°C

watt/m°C 0.289

cal cm/sec cm?2 °C 0.00069
Vapor pressure at 20°C, mm Hg 0.06
Electrical conductivity at 20°C, mho/cm 3x 107
Weight/gal. (US]) in Ibs. at 20°C 9.28

The information on this document is, to our knowledge, true and accurate. However, since the particular uses and the actual
conditions of use of our products are beyond our control, establishing satisfactory performance of our products for the intended
application is the customer’s sole responsibility. All uses of Equistar products and any written or oral information, suggestions or
technical advice from Equistar are without warranty, express or implied, and are not an inducement to use any process or product in
conflict with any patent.

Equistar materials are not designed or manufactured for use in implantation in the human body or in contact with internal body fluids
or tissues. Equistar makes no representation, promise, express warranty or implied warranty concerning the suitability of these
materials for use in implantation in the human body or in contact with internal body tissues or fluids.

More detailed safety and disposal information on our products is contained in the Material Safety Data Sheet (MSDS). All users of our
products are urged to retain and use the MSDS. A MSDS is automatically distributed upon purchase/order execution. You may
request an advance or replacement copy by calling our MSDS Hotline at (800) 700-0946.

Lyondell Chemical Company
1221 McKinney, Suite 700
P.0. Box 2583

Houston, Texas 77252-2583
(800) 615-8999
http://www.lyondell.com

2943 /0605
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