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NMPOAOIOz

Ymv mopovco ePYacio oYedAoTNKE KOl EKTEAEGTNKE EMTUYDG 0P’ €VOG
nelpapa mapackevng Provtiled amd MAEAN0 o’ €TEPOL O€ 1 TOLTOMOINGCT TOL UE

AmAEC TEWPAPOTIKES peBddovC.

H xaBoonynon otv emhoyn Kot TV €KTEAECT TOV TEWPAUATOV KOODS Kol 1M
EMUEAELD. TOV KEWWEVOV KOODG Kol 1 EMPEAE TOV KEWWEVOV OPEILETAL GTOVG

kaOnyntég pag k. A. Mapooin kot k. K. Xattnavtwoviov.



NEPIAHWH

Xmv TpdTn EVOTNTO TNG TOPOVCAS EPYACING TOL GLVIOTH TO BewPNTIKO TNG
voPBabpo, mapovsralovror ot pnyavég viiled kot n Asrtovpyio tovg. E&etaleTon
¥PNo™M 1oL Kavoiov Provrtiled kol peletdror 1 kupro péBodog mapackevng Provrilen,

OV €1val 1] LETEGTEPOTTOINOM).

AxolovBel e obvroun ava@opd  OTIC  TEPAUATIKEG OTOMEPES NG
OLYYPAPOVGOS OLADNS Y10 TNV TopacKeLn ProvtileAd and nMdomopovs, Kabmg Kot pio
EKTEVNG TEPLYPUPT) TOV EMLTVYOVS TEPAUATOC LETOTPOTNG TOV NAlEAaiov og ProvtileA
mov dgv elvan timote GAAO mopd M Pertioon TOV 1WBOTHTOV TOL MAEAGIOL ®G

KOLGipov.

Y ovvéyewn mapovotdlovtal i GEPA  TEWPOUITOV  EMOEIEE®S OV
SeENyOncav 6e 0KPOOTPLO BEVLTEPOETMV UETOTTVYIOKAOV OortnT®V ToL ALXM.N.E.T.,
eV aKkoAoVOEl OVOALTIKOC EPYOCSTNPLOKOG 0ONYOC EKTEAECENS TMV TEPUUATOV TOV

oyetilovion aueca pe to TpoavapepHEvTaL.

>10 tél0¢ NG Tapovoag epyaciog divovtal to dedouéva aceaieiog (Material
Safety Data Sheets, MSDS) tov vAik®v mov ypnoipomomdnkay 610 €pyactiplo, ot

TPOEPYAOTNPLUKES KO LETAEPYACTNPLUKES EPMTNOELS KAOMG KOt Ol ATOVTINGELS TOVC.

Ta mpotewvdpeva mepdpato ekteréomkay oto AJLO. and tovg id10V¢g
HETOTTTUYLOKOVG POITNTEG OV TOPAKOAOVONGAV TV Tapovsiosn, Pdon AemTtopepdv
YPOTTOV 0ONYLOV OO TOLG GLYYPAPEIS TNG EPYACTOG Kol TOPEOWTUV TO TELPOUOTIKA
TOVG OTOTEAEGLLOLTO, LE TV LOPPT] EPYACTNPLOKNG AVOPOPAS KABMG Kol TIC OmOVTIOELS

OTIG TPOEPYUOTNPLOKES KO LETOEPYOSTNPLUKES EPWTNOELS.

i
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Onwg €xel 01e£001Kd avaivBel 6e mTponyovuevn ‘
gpyacia ¢ ovyypapovcos opdoas (BA. “Xnuelo kot @
Kabnpepwvn Zon. Evépyela. H Tlpaown [pocéyyion”,
ALXn.N.E.T. 2004), éva and ta mo kaipio chyypova
oo Tov amacyoAEl TNV TAYKOGHO KOWOTNTO

elvar 10  Aeyopevo «evepyewokd». Ov  oyetikol

1. EIZATrQrH

TPOPANUATICHOT APOPOVV :

O ZTic avENUEVES EVEPYELOKES ATOUTNOELS AOY® TN AOENONC TOV TAYKOGHLOV

TANOLGLOV, KO TOV GOYYPOVOL TPOTOV (®T|G

210V WPOPANUATIKO  YOPOKTAPO TNG EKUETAAAELONG TOV  OPLKIAOV
KOLGIH®OV AOY® TOL YEOYPAPIKOD TEPLOPIGHOV TV onpeiov e£0pvéng i
AvVTANONG TOLG, TNG UM OVOVEMGIUOTNTAG TOUG KOU TOL TTPOPAVOVG
KWWOOvVoL €EAVTIANGNG TOLG WHEGOH OTIC £PYOUEVES OEKOETIEG, KOU TNG
TPOKLITOVGOG TEPPAALOVTIKNG EMPApLVONG

210V TPOPANUATIKO YOPOKTAPO KOl TOV TUPNVIKOV CTOOUDV TopoymyNg
evépyelog, Kuplwg Adym g EALEWYNG KAVOTTOUTIKOL GYESI0OVL acPaA0DS

duafeong TV aroPfANTOV TOVg

H onpoepiréotepn omdvinon otovg mopomdve mpoPAnpoticpovs givor m

a&lomoinon TOV AEYOUEVOV OVOVEDGIL®OV TNYDV EVEPYELOG, ONAAON :

11.
11l

1v.

V1.

Vil.

Tng atoAkng evépyetag

Tng nMaxng evépyetag

Tov xoyel®dv Kovoipwv

Tov 0oAdcc1ov KOHATOV Kol pELUATOV
Tng yewBeppiog

Tng Propdatog

TV amoKaAOVUEVOV LUKPOV VIPONAEKTPIKDV



AlOMKNY evépyELa

Kvoyéleg kovoipov

¢

T'ew0eppixi) evépyera

Evépyero okeavov

Timen Bapile;

Eida Tolews,
Tesemin r
Apw Yoy, Typuscaop, o,

e dlry Qrock b

Buwopala

To TAEOVEKTILOTO TOV OVOVEDCIU®V TYDV EVEPYELNS, GE AVTUTAPAOEST] LUE TIG

ovpPatikés, etvan :

a &€& opiopov, N aVaVEOCIHOTNTE TOVG
Q 1M QUMKOTNTA TOLG TTPOG TO TEPPAAAOV

Q 0 TOMKOG TOVG YOPOUKTIPOG



Ymv zmpoovoeepbeica epyacio G ovyypdeovcag opadag, HeAeTnOMKovV

Oe&odikd ot €ENG EVOTNTES :

I. Iotopikn| avackOTNoN NG EVEPYELNG
II. Ot oVyypovol oTaduol mapaywyns evEpyelog
III. Ta ocvpPoatikd KodoYo Kot Ol TPOKVTTOVIEG PLTOVTEG, KOOMS Kol Ot
EMMTAOGEIS TOV TEAELTOU®OV 6T0 TEPPAAoV (PoToyNUKd VEQOS, O0&ivn
Bpoyn, tpovma TovL OLoviog, Oepuikny pOTAVOTN, TO  POIVOUEVO TOL
Oepuoxnmiov).
IV. H awohkn evépyela
V. H nlwokn evépyela
VI. H evépyela tov okeovmv
VII. H yewBeppia
VIII. H Bopdala
IX. To Provriler

X. Ot xvyédlec kowoipwv

Yxomdg g mapovong epyaciag frav n eraen pe v I[pdowwn Xnueio, Ommg
avtn mpooeyyilel 10 Oépa TG mopoy®YNG EVEPYEWG HE TNV TOPOLGIOCT €VOG
KOVGIOV TOL GUYKPIVOUEVO e TO cLUPOTIKO VTILEA TeTpedaiov elval GLUMKOTEPO e

10 TEPPAALOV.

Ymv epyacio ot oYeOAoTNKE KO EKTEAEGTNKE EMTUYDG TEIPULL TOPATKEVNG
Blovtiled amd nAéloo kabBmdg kol M TOLTOMOINCT TOV UE ONMAEC TEPOUOTIKEG

pefod0Lvg

To avotépm movnua giye otOXO aPeVOg TNV ekmaidgvor oto aviikeipevo «To
[Teipapa ot Awaockoiio ¢ Xnuelogy péoca amd Béuata mov Oeysipovv 10
EVOLLPEPOV OAV TOV MMKIOV KOl OA®V TOV 0KpOOTNPiOv, o@’ €TEPOVL O TNV
TOPOYMOYN EKTOUOEVTIKOV VAIKOV otov ¥®po NG [Ipdcivng Xnueiog 6mov n EAAnvikn

Biproypagio arovcidlel maviehmc.



2. OEQPHTIKO YNOBAOGPO

2.1. Mnxavég vr {eA

H wpdtn pnyovn viiled ecmtepikng Kovcewg
pe avaopieén ovumieong epevpédnke 1o 1890 amd
10 Ap PoOvtolp Nrtilelh. Apyikd, o epevpétng
Aertohpynoe Tn unyxavn oty pe dtdpopa dtadéctpa
VAMKA. XpNoonoince amd QUTIKA Ao £m¢ Kot
okévn avOpoaka. Apyotepo dmioT®Onke OTL M
U)oV 0VTOL TOL TOTTOL AELTOVPYOVCE KOAVTEPO
0€ VLYNAEG OULUTIEGELS KOL YPNOEL  KOVGLOL

plypatog vopoyovavOpdkmy mpoepyOUEVOD  aTtd

apyd TETPEALO.

Ot punyoavég vriled xovv otnpydetl 6e VYA avaroyio CVUTIESS TOV GEPA YO
NV aVAQAEEN TOV KOVGIU®V. ZvyKekpluéva, 1 avaloyio cvumieong oe avtég givor
™G T6&emg tov 23 : 1, dtav o1 unyavég Peviivne aglomolovv avtictoryn avaioyia 9 : 1

Kol omvOnplotég (umouli).

Ot unyavég viileh mheovekTovv o€ oyéon Le T Peviivokivnteg punyoveg og
TPOG TNV OOS0CT] TOVG GE OVOAOYIOL LE TNV OPYIKT YNUIKY] EVEPYELX TOV KOVGIHOL (Ot
véeg unyavég vriled etavouy og amddoon £mg Kot 10 45% g TPOS TNV aPyIK YNUIKN
evépyea, eved ot unyovég Peviiving to 30%), ko v avBektikdtnTto, AOY® TOL
Baputepov tovg oyedlacuov. Avtifeta, 1o yeyovog OTL ot pnyovég vrtiled eivon
BopvPmoelg, dVGooUES KOl GLYVA TPOPANUATIKEG OTO KpVYO, TIG €YEL KOTOOTNOEL
My6tepo dNUoeAeic amd Tig punyaveg Peviiving. AmoteAodv Opuwmg TNV o cvvndiouévn
emAoY ekel O6mov vmAPYOLV amUTNOES 1oYVOC Papéwv kabnkoéviov (ctabuol
TOPAYOYNG NAEKTPIKNG EVEPYELNG, YEWPYIKA UNYOVAUOTO, TAOLQ, (OpPTNYd, TPEVO
K.AT).



Ot Baowol tomor pnyoavov vtileh eivor ov dlypovec ko ot tetpdypoves. H

peyiomn mAeloymeio TV €V YPNOEL UNYOVOV OVAKEL T OgvTepT Katnyopia. O

KUKAOG L1OG TETPAYPOVINGS pnyavi)S vTiled amoteAeiton amd Toug €ENG YpOVOLE :

II.

II1.

IV.

APXH AEITOYPITAE MHXANOQN NTIZEA

. GEPMO- i
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e
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Aot
Avowry

Eilgabog Adpr
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e Aoy
—— KAnomh
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A— . X
A
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!
ELobog vavounepicow

APONOZ XFONOZ XFONOX XPONOZ

EIZAMQIHI IYMMEIHI EKTONQIHI ESAIQIHE

[Ty http Sfwow. shel cafcodemotommglencyclopedie/diesel/diese]_engnes hial

APOVOS el6ayOYNS : 1 ParPida elcaywyng avoiyel Kot 0 0€POG ELGEPYETOL
OTO0 YOPO KOVOMG, E&ite AOY® OTHOCQOPIKNG Tieong eite ypnoet
otpofrrocvumiest. H eicaywyn yiveton pe tavtodypovo otpoPIcpud tov
aépa, doTe va evioyvbel  petayevéotepn HiEN TOL LE TO KOG

APOVOS cvopmicong : 1o EpPoro cvumieletl Tov aépa evrog Tov KuAivopov. H
mieon @Tavel mTOAD vyMALG TIES, evad M Beppokpacia Eemepvd koTd TOAD
T0 onueio avapieEeme tov Kavcsipwv. Tn cwot) otiyur, avoiyel o
EYYLTNPOG KOVGIU®V Kol TO KOOGLUN £YYE0VTOL GTOV KOVTO aépa, OmdTe
Kol eE0epOVOVTAL KOl TUPOSOTEITOL 1 KAOGT).

APOVOS EKTOVMONG : T TopayOUeEvVa Kowoaépta avaykalovy to Euporo ce
kafodikn «ivnom, dSivovtag o1 UNYovn TNV OTOITOVUEVN KIVITIKN
evépyewa. Tavtdypova axovyetal €viovo KTOTNUO, TOL OQEIAETOL GTNV
EKPNKTIKN aVAPAEET TOV PIYHOTOG KOVGIH®Y — aépal.

1POVos €€aymyng : to £uPoAo Kiveltol OvVOSIKG KOl TO KOVGAEPLO

avaykdloviotl vo amopakpuvBovv amd tov KOMVIpo, pécw e BaiPidag

eCoymyng.



INUOVTIKO TAEOVEKTIHO TTOPOVGLALOVY Ol UNYavES VTILEA éppeons avaQreing
IDI (indirect ignition), ®G mPOG TIC TOPAGOCIOKES UNYOVES dueong avaeieing DI
(direct ignition). ZT1g Tp®TEG M AWENOT TNG TLEGNG GTOVG KLAIVOPOLG givaon TayvTEPT,
HE amOTEAEGUA VO, TAPOLGIALOVY LYNAOTEPEG EMTAYVVOELS. AVTO EMTVYXAVETOL LE

™V avdeieén Tov Kovcipov oe pikpd BAAAPOo AV amd ToV KOAVOPO TNG UNYXAVIG.

O Aeyduevoc apOpog ketaviov anotedel dsiktn TOOTNTAG AVAPAEEE®S Y1 EVaL
kavowo. To ketavio eivar 10 n — dekaelavio (CigHss). ‘Exer mv 1d06mta va
QVTOVOPAEYETOL TOAD EDKOAN VIO THEST, Y10 ALTO TO AOYO TOL amodOONKe N Tun 100.
Ta koOoa amoTELOVY HiYHOTO OLOPOPETIKAOV EVOCEWMYV, CUVETMS GE ALTA 0 aplBIdg
ketoviov mpoodopilel ) ypovikny kabvotépnon katd v avaeAieén tovg. Kavoyo
pHe YaunAo oplOpd KETOVIOL OVTICTEKETOL OTNV OVTOVAPAEEN kot kobvotepel va

AVOQAEYEL, EVD KOOGIIO HE VYNAO aplBpd Ketoviov avapAEyeTat ypnyopa.

O amartovpevog aptBudc ketaviov kabopiletal omd T YOPAKTNPIOTIKA TOV €V
¥PNoEL Kivnmpa. YYnAdtepog Tov amattoVuevov aptipdg ketoviov o€ PeATIOVEL T
Aetrtovpyior Tov kivnmpa. Edv opwg o apBuodg ketoviov eivor yapunAodtepog tov
OTOLTOVLEVOL  YlO. TOV €V YPNOEL KWNTnpd, TOTE O TEAELTOIOC TOPOLGLALEL
TpoPfAnUatTiKy] Asttovpyia, 10i0¢ oe younAég Oepurokpociec Kot peEyGAo LYOUETPO,
OT®MG OLOKOMO OTNV €KKivnom, TOYOTEPO OYNUATICUO AGOTNG OTO AUTOVTIKO,

avénuévn ekmoun Kowoaepimv Kot avEnom tov Bopvov kot TV KPadoGUOV.



2.2. B ovr'{eA

Q¢ Provtiler opileton T0 6VVOLO TV KoOAPOV KOVGIU®V TOV OToiMV 1 TNyN
elval QLUOIKN Kol OVOVEDGIUN KOl TO OO0l UTOPOVV VO OVTIKOTOCTIGOVV TO
ovpPatikd metpéAaio viileh 1 va mpootedohv 6e OVTO KOl VO OITOOMGOVY KOG
plypata. Ilpoxertor yio  xovoipo  Prodocmacipo, pUn  Toékd Kot YOUNANG
TEPLEKTIKOTNTAG o€ Ogilo Ko apopatikés evooels. H mpoélevon tovg pmopel va givor
elte Qutikd eite (oK@ Elota, YpPNOHOTOMUEVE 1] UN. ZVVETMOC, TNyN ToL ProvtileA

etvar 1 Bropdlo.

H 18¢éa g xpnong téroiwv Kavsipmy dev gival mpwtdtumn, kabdg o id10¢ o Ap
Povvtohe Nrtiled, 6tav oyediace v mTpodTn UNYovn avapAeéems Le cuumieon, eiye
KOTA VOU TN Agttovpyio authg pe Kavolpa Baciopéva o utikd Edona. H emkpdtnon
™G xpNong metperaiov vIileh oQeideTal OTN GYETIKY TEYVIKY OVAOTEPOTNTE TOV KOl

OTNV GOPOG YAUNAOTEPT TN TOV.

To Aeyouevo Opmg oOyypovo evepyelakd mpOPAnua €xet odNyNoel otnv
avalftnon véov myov evépyelag. Metald tov mpotdcemv Ppioketal kot 1 ypnon
tov Provtiled, cevaplo 1o omoio eivar Kot To To Apesa EPOUPUOGILO GTNV TOPOVGO.
evepyelokn teyvoroyia. 'Hon oty Evponaikn ‘Evoon, to Brovtiled mapaockevdletal

o€ Propnyovikn kAipoko amd to 1992,

To Brovtileh €xel mapopoleg 1010TNTEG PE TO TETPEAALO VTILEA, GUVERMDG UTOpEl
va avopyOel og omoladnToTe avoloyio LE OVTO KOl OTN GLUVEXELN VO, YPNCLoTOm el
ot unyovég vrtiled yopic onuUovTikéG TPOMOMOMGELS avt®v. To piypota ovtd
yopaxtnpifovior omd 10 ypaupa “B” akoilovBoduevo amd v enl tolg ekotd Katd
oyxo avaioyia tov Provtiled oto piypa. ILy., oc B100 yapakmpiletar to xabapd
BlovtileA, evd wg B20 éva piypa amotelodpevo xotd 20% omd Provtiled kol katd

80% amo6 meTpéhaio vilel.

To piypota B20 umopodv va ypnoipomombodv oyeddv oe kabe efomMopd
unyavav viiled, evd mopdAinioa eivar ocvuPatd pe 1oV mEPIGGOTEPO EEOMAICUO
amofnKevonG Kol OVOUNG TOV OYETIK®V Kovoipmv. Toa piypota vymidtepng
neplekTikoTNTag o€ Provriled, axoun kot to B100 (kaBapd Provtiler), umopodv va

YPNOUOTOMNOOVV GE TOAAEG UNYOVESG TTOL KATOOKELAGTNKAY oo T0 1994 ko petd, pe



elyrotn €wg kat kapio tporomoinor. Eviovtolg, n petapopd kot 1 amodnkevon tov

TEAELTAIWV OTOITOVV E101KOTEPN dlayEipion.

AOMH AIITAPQN OZEQN ITOY EM®ANIZONTAI XTO BIONTIZEA
Ap0.
ONOMA AITTIAPOY OTOR®V
OZEOS. avBpaxa XHMIKH AOMH
Ko
OECUMOV
Koampviikd(Caprylic) C8 CH3(CH2)sCOOH
Koampikd
(Capric) C10 CH3(CH2)sCOOH
Aaovpuo c12 CH3(CH2)10COOH
(Lauric)
Mvpiotikd
(Myristic) Cl4 CH3(CH2)12COOH
[MoAptico )
(Palmitic) C16:0 CH3(CH2)14COOH
[MoApitedaikd . _
(Palmitoleic) Cle:1 CH3(CH2)sCH=CH(CH2)7COOH
Y1eapiKo .
(Stearic) C18:0 CH3(CH2)16COOH
Elaiko _
(Oleic) C18:1 CH3(CH2)7CH=CH(CH2)7COOH
Awehoixd C18:2 | CH3(CH2CH=CHCH:CH=CH(CH2)COOH
(Linoleic)
Awolkeiviko C18:3 CH3(CH2):2CH=CHCH2CH=CHCH2CH=CH
(Linolenic) ' (CH2)7COOH
Apoy1dwo .
(Arachidic) C20:0 CH3(CH2)1sCOOH
Ewootevio C20:1 CH3(CHz)7CH=CH(CH2)s>COOH
(Eicosenoic)
Mreyevikd .
(Behenic) C22:0 CH3(CH2)20COOH
Eovpotko C22:1 CH3(CH2)7CH=CH(CH2)11COOH
(Eurcic)
My
Biodiesel Handling and Use Guidelines, K. Shaine Tyson, National Renewable Energy Laboratory,
NREL/TP-580-30004, September 2001

H ypnon tov ProvtileA oe o copPatikn unyovn vriled €xel oG amoTéAECHA TN
HELOUEVT] EKTTOUTY] aKOOGTOV VOpoyovavOpdkmy, povoletdiov tov avOpaka, oeldiwv

ToV Bgiov, TOAVKVKAMK®OV 0pOUATIKOV DIPOYOVAVOPAK®V, VITPOUEVOV TOAVKVKAIKOV



vopoyovavOpdkmv Kol oAlKOV otepewv. H peiwon ovt elvor mo évrovn 660

av&avetal 1 enl T01¢ €KAo TEPLEKTIKOTNTA TOV ProvtileAd 010 Kavoo puiyua.

AIA®OPA EKIIOMITQN XTHN EEATMIXH I'TA BIONTIZEA KAI
NTIZEA IIETPEAAIOY
Exnopnég B100- B20-
Movo&eidio tov dvOpaka -43.2% -12.6%
Y dpoyovavOpakeg -56.3% -11.0%
Yteped -55.4% -18.0%
Oé&eioda tov almtov +5.8% +1.2%
To&wd aépila -60% £wc—90% -12% €w¢ —20%
MetoAra&loyova -80% ¢mw¢ —90% -20%
A10&gidio Tov dvOpaxa -78.3% -15.7%
Tinyn:
Biodiesel Handling and Use Guidelines ,K. Shaine Tyson, National Renewable Energy Laboratory,
NREL/TP-580-30004,September 2001

Oocov apopd 610 Provtiled, Lepikd omd To PELOVEKTRATE TOV ivat :

» Hoymiq i tov

A\

H mpofinuatikn amodnkevon tov
» H avénon tov ekmoundv o&ediov Tov aldTov Katd TV Kadon Tov, 68
oY£0M LE TIC EKTOUTEG KaHoNG TOL TeETperaiov VTileA

»  To vynAd 1Emdeg kot 1 YounAn TnTikdTTé TOV
Ipotaocers enilvong twv TpofAnudtwv mov wapovctdlet | xpron Provtilel:

» Tlpokeyévov vo peiwbei m Ty tov Provtiled mpoteiveton m ypron
QTNVOV TPOTO®V LVAOV, OT®OC eivor M yoiaouévn coyla, (owd Admog
Bodwvol kot xoptvoh KPEATOS, YPNOLOTOMUEVO UAYEPIKE AdSI0. Kot
mapopola. vrorpoidvra. H a&lomoinon emiong tov moapampoidoviov g
TOPOCKELNG TOV Plovtiled, Kot GLYKEKPILEVO TNG YAVKEPTIVIG, UTOPEL va

EMPEPEL TEPUTEP® LEIMOT TOL KOGTOVG TNG TAPAUCKEVTC TOV.

- B100: KaBapo Brovtile.
- B20: Miypa 20% Brovtilel pe 80% vrilel metpeiaiov.



» Oocov a@opd oto mpoPAquota  amobnkevong tov Provtiled mov
opeilovtal 61N PLOAOYIKY TPOEAEVOT] TOV KOVGIHOV KOl KATO GUVETELN
oToV Kivduvo TPOGPOANG TOV OO KPOOPYAVICUOVS, TPOTEIVETOL M
OTOUAKPLVGT TOL VOATOC Kot 1M ypnon oavtoéewwtikov. Kowd
aVTIOEEWOMTIKG KATAAANAO Yoo TNV Tpokeipevn mepintmon eival 1o
TBHQ (t- PBouvtvAikn vdpoxwvévn), to tenox 21 ko m Burrapivn E
(tokoeepoAn). Ta mepiocoOTEPE TOAOVVTAL OO ETOUPEIEG TOPACKEVNG
pocOitmv TpoPinmy

»  ZYeTIKd pe 1o TPOPANUA TG auENUEVNG eKTOUTTNG 0EEWBImV ToL al®TOL
KaTd TV Kowon tov ProvtileA, mpotoon amoterel n mpooHnkn DTBP
(durprrotayos PovtvAlkold LEEPOEEWSIOV) YOO TOV TEPLOPICUO TV
EKTTIOUTTAOV QVTMOV

» To Emdeg ko n wrntikdtn o Tov Provriled dvvaviar vo Bedtimbovv pe
™V TEYVIKN NG peteoteponmoinone. Eotépeg moAd peyddlov popilokov
Bapovg kol ToAOTAOKNG douNG “HeTacynpatilovior”’ 6g e0TEPEC e TOAD
UIKPOTEPO poplakd Bépn, amAovoTEPT] SOUN KOl GUVETMS YOUNAOTEPOL
Emoovg ko vymAdtepng mnrikdétToag. [lpoxertar yuo po eonpetikd
AmOO0TIKN TEPAUATIKT HEBOSO €VPVTATNG EPAPLOYNG OTNV TOPOCKELT

BrovtileA owtokng 1 Propmyavikng KAMpoKog.

Me 10 tehevtoio akpidg avtd BENa TNG LETECTEPOTOINONG TOV AKATEPYNGTOV
Blovtiled, QULTIKNG OLYKEKPIUEVO TPOEAELONG, OOYOAEITOL EKTEVAOS 1 TOPOLCA

gpyacia.
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2.3.MsrsoTepotTo non

O 0pog «ueteotepomOino» 1| GAKOOAVOT| YPNGULOTOLEITAL Yo, VO TEPTYPAYEL
L. ONUOVTIKY] Kotnyopiot OpyoviKOV ovTIOPACE®V, GOTIS OTOlEG €Vag E0TEPOG
(RCOOR") avtwopovrog pe poe aAkooAn (R7OH) avtaildcocer to aAkoEOA0 TOL
(R'O-) pe 1o akko&EOAo g aikoding(R70), divovtag éva véo eotépa(RCOOR™).
Avt okpipodg eivor kol M avtidpacn mov Oo pOG ATOGYOANGEL GTNV TOPOVCO

gpyacia.

H peteotepomoinon eivanr pio avtidpaon mov KOTOANYEL GE 10OPPOTIO KO
TpOyHoToTolEiTOL He TRV avapiEn tov aviwpaotnpiov. H mapovsio evdg kataridtn
Umopel va emttayhvel GNUAVTIKE TNV avTidpaoT, EVO 1 TEPIGGELN OAKOOANG LUITOPEL VO
EMPEPEL VYNAEG amodOGELS GTOV €V AOY® petacynuotiopd. To yevikd oynua g

avTidopaomg avtng eivon

KATOAU TNG

RCOOR' + R"OH RCOOR" + ROt

Ieviké oyfpo petestepomoinong

Q¢ KataAdTteg umopohv va ypnoiporonBovv pia mAeldoo 1oyvp®dv oEEmv M

Baoewv. Ot mpotevOpEVOL UNYOVIGHOTL dTvovTal GTNV ETOUEVT] TOPAYPAPO.

Ot mo ocvvnbiopévor 6&vor KataAvTteg ivol T0 GOLAPOVIKO Kol To Beukd 0&h
(H2S04). Xapaxtpiotikd g O0EIvnG HETECTEPOMOINONG EIVOL 1 GYETIKA YOLUNAN
TayOdTNTO OVTIOpAoNG, TOPA TNV OmottoVuev LynAn Beppokpacio. Xt Pocikn
KOTAALGN YPNOLUOTO0VVTOL KUPIOE Ta 0AKOEEIdIL 1 To VOPOEEIdIL TOV aAKAAM®YV,
Omm¢ emiong Kot o avOpakiKad dAota Tov kaiiov 1 tov vatpiov. H Bacwn katdivon
Yopel TOAD TayvTEPA TNG O&IVNG, Kol LAAMoTo 6€ NTOTEPES cLVONKES, Ko avTtd TNV

kaBotd TV emKpaTésTEPN €K TV 000 HEBOSW®V.
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2.4. MeTeOTEPOTTO NON PUT KWV EAQ WV

Kotd ™ peteoteponoinon tov QuTik®V gAainv, To TePIEYOUEVL TPIYAVKEPIOI
aVTIOPOVV UE KAMOW OAKOOAN TOPOLGIN KOTOAVTY, TPOS GYNUOATICHO UIYHOTOG
OAKVAECTEPOV KO YALKEPIVIG. AvTO Tpaypatomoleital o o aAAniovyio TpL®dV
OVLGLOOTIKA aVTIOPAGE®MY, OTOV EUPOVICOVTOL OC EVOIOUESOH TPOIOVTO STyALKEPIOIL
Kol povoyAvkepiowo. [lpdkerton yio avidpacelS TOv PTAVOLY GE 1GOPPOTi, OTOTE
mpokeévoy  vo  emrevyfel vymAr amddoon o100  TEAKG emBountd  piypo

OAKVAECTEP®V, YPNOUOTOIEITOL TEPIGTELN OAKOOANC.

Q¢ KaTaAVTES UTOPOHV Vo, YpNOLUOTONO0VV SloPOp®V THTWV EVAGELS : KATA
Bronsted oyvpd o&éa 1| Pacelg, vOpoAvTKd EVOLHO MTACNG M KOl UN OVTIKES
opyovikég Paoeig (opives, apudiveg, yovavidives, TpLopvo/yuvo-eooeopdvia). H
avtiopaon eivor dvvatdv vo extereotel pe vrepkpiotpovg daAvtec. Ot gupvtepa

YPNOUOTOIOVUEVOL KATAAVTES Elval 10VTIKOT Kol Kupimg Pacikol.
AlGpopot emiong TPOTEVOUEVOL KATAADTES Elval

O aAkdAlo, To OTOi0 GE GLVOLAGHO LE TN YPNOUOTOIOVUEVT] OAKOOAN divouv
OpaoTIKA OAKOEEISIO

a vopo&eido Tov Papiov Ba(OH),, £&vudpo 1 oyt

o o&eidro tov acPeotiov CaO 1 peboleidro tov acPeotiov (CH30),Ca

O OMOYEVEIG KOTAADTEG CUUTAOK®OV TOV UETAA®V Kaooitepog Sn, néALPO0g
Pb M wevddpyvpog Zn, pe KoAOTEPOLG ALTOVS TOL KOGGITEPOL. Ot
KOTOADTEG ovTol glval Asttovpytkol mapovoion “UeYIA®V” AAKOOADV Kol
amo1ToLV TOLAGYIOTOV 3 MPES AVTIOPUONS

a etepoyevelg kataivteg, dmmwg Ba(OH), (évvdpo 1 o), avBpakikd vdtplo
Na,COs;, 0&eido tov kaoottépov SnO, 0&eidlo tov yevdapyvpov ZnO
vrootnprypévo o arovpiva Al,Os, KFeO4 vrootnprypévo oe 0Egidto tov
tprobevoig odnpov Fe O3, (edABot 3A, povipopirioviteg K10 13 KSF, o¢
ovvoLAcUO pE TN xpNon Hkpokvpdtov. Kaléc avaeépniayv ot amoddcelg
Tov  VOpoewiov Tov Papiov Ko TOAAE VRWOGYOUEVEC Ol TOV

HLOVTHOPIALOVITDV
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‘Evoc amd tovg Pacikovg Kivdvvoug amotuyiog g oadtkaciog £yKettal oty
mOavn Tapovsia vepol, TPAYUN TOV UTOPEL VO 0ONYNGEL O AVTIOPAGELS VIPOALGTG
TOV ECTEPWOV, KOl CYNUATICUO COTOVOV GTNV TTEPInTOOoN TG Pacikng koatdivong. O
Kkivouvog avtdg eivar avénuévog Katd Tn ovIIKn KotdAlvon pe KovuoTikéc Poers,
aeov OVTEC TapEYOLV VOPOEOAMO, TO OmOi0 G& GUVOVLACUO HE TO TPOTOVIO TNG

aAKOOANG divovy, £6T® KO 0€ EABYIOTEG TOCOTNTES, VEPO.

H aAxo6in ¢ petesteponoinong umopetl vo mowkidel kot mepintwon, otdyog
elval Op®g vo pmopel var piyvotan Pe Ty voaTIKn edot, doTe Vo omopoakpvvetal poll
He ™ YAvkepivn 010 TéA0G NG dladikaciag. 'Etol, o mbavég aAKoOAES cuVAVTAUE TN
pebavorn, v aBavorn, v tpomavoAn kot ) Povtavorr, kabmg kot TNy 1ot avTn
TN YAVKEPOAN, TOV €ivol Kol TO Tapampoiov g avtidpaons. Meréteg paiota Exovv
dei&el 61  Bovtavorivon ywpel ToydTEPO akoun kot oe youniéc Oepuokpooicg (30°
C), evdd ot Aeyduevec yuypég 1010TNTEG TMOV 10O0MPOTVAO — €0TEP®V (KLpimg 1M
Oepuokpacio oV omoio. KPLOTOAADVETOL) TOVG KAHGTOOV MO EAKVOTIKO KOVGLULO

amd Toug pebvieotépec.

H evpitepa ypnopomotodpevn aAkooAn sivor n pebavorn, kopimg yuo Adyoug
kootovg. E&aipeon amotedel m BpaliMa, 6mov M moapoywyrq aiBovoing g
Tapanpoiovtog g Propunyaviag Loxdpews TV KoBIGTA TNV OIKOVOMIKOTEPT GpoL Ko

TPOTIUNTEN.

Mo evpEmC YPNOIUOTOIOVUEVT] TEYVIKNY YO TN OELKOAVVOT TNG OVTIOPAONG
LETOGTEPOTOINGNG Efvat 1] ¥P1|OT GVVOLBADTI, O OTTOI0C PEPEL GE AMOTEAEGUATIKOTEPT
EMOPN TIG 000 OTIPAdES, EAMON KOl AAKOOMKN — VOOTIKN, KATA TN deaymyr Tov
HeTOGYNMOTIONOD TV eo0tépwv. Ot emkpatéotepol cvVOloAVTES givan to 1,4 —
do&dvio, ko kupiog to teTpavdpopovpdvio (THF). To televtaio pdiota amotedel
TPoiov cakyapwv mevroldvng kot pumopel vo Bewpndel wg mpoiov Propdlas. Exet
dwmotwbel mwg moapovsio THF 10 avtidpdév cvommua oev amoutel ovadevomn, 1M
avtidpoon emtvyydveror otovg 20° C gvtog 10 — 15 min kot o Swoympiopde g

yAvkepivng emtvyydveror 4 —5 @opéc TayvTEPQ.
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tetpabdpopovpivio - THF
TéNog, TOALL VTTOGYOUEVT EIVOL KOL 1) EQAPLLOYT VITEPNYOV.

Ot mpotewdpevol pnyaviepoi vy v 6&wvn kot yo 1 POCIKA 10VTIKY

LETECTEPOTOINGT TV TPIYAVKEPIOI®V, Elvar :

A]'O&wvn katdivon

0 ‘OH OH

| H'
R'J\OR" T R'/llJ\OR" ' ;r/‘Lox'

I

OH R OH, y -H/ROH )OL
* 0 R+()' -
R‘/LOR" H S R R~ “OR

1 v
H,C—

dmov R'= HC—OH

H,C—OH

Ipotewvépevog pnyoviepog 65vng petestepomoinong

TInyn : BA. PrpAoypagikn avoaeopd [12]

["a Adyovg amAdTNTOG KOl EVKOAMOG KATOVONONG, TO TOPOTAVED GY L0 OETXVEL TL
ovpPaivel oto kabe €va kapPovoilo Tov Tprylvkepidiov. H mpwrtovimon tov kdbe
KapPBovuriov Tov Tprectépa, odnyel oto oynuaticpd Kappoxatiovrog (I1), to omoio
KOTOTLY TTUPNVOPIANG TPOGPOANG amd TNV AAKOOAN divel £var TETPUEIPIKO EVOLAUEGO
(IIT). To terevtaio amoPfdier YAvkepOAn kol omodider tov teMko eotépa (IV)

OVOTOPAYOVTOS TOVTOYPOVO TO KOTAAVTIKO TPOTOVIO.
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B] Baown kataivon

RO B == RO BH (1
RCOd |—<| Ha /-“_"-\ R'COO (l H:
- : / } " ="
RCOO (I.I ; OR RCO0 l~([|l 'I'R 12)
Ha¢ —l’HI"It' H;('—n—ul —R™
0 0
RCOO—CH; R¢ nK‘»—(IH;.
R¢C |u‘n~<|'l| t['R == R'COO—CH ROOCR' (3)
- N . |
HAL =07 R Ha—0O
0
R'COO—CHs R'COO—CH;

R'COO—C t BH == RCOO—CH B (4

HyC—0y 1L C—0H

Ipotevopevog pnyovicpuog PacIKiG LETECTEPOTOIN GG

IIny" : BA. rproypagikn avagopa [12]

10 otddwo (1), n Pdon B avtidpd pe v aAkodAn, divovtag to amapaitnTo yio
mv avtidpaon arkoleido. H mupnvoeiln tposPoin tov mpdTov kapfovuiiov tov
TPLYAVKEPLOTIOL Oamd TO OAKOEEISI0 00MYel OTO GYNUOTIOUO €VOC TETPOESPIKOV
EVOLUESOV GTO 0TAO0 (2), amd T0 0moio TPOKLITOVY 6TO0 GTAd (3) £vag TPADTOG
OAKVAECTEPOC KOl OvVIOV  TOL  evamopévovtog  otyAvkepdiov. To  televtaio
TPOGAAUPAVEL TO TPOTOHVIO OO TOV KATAAVTN, OVOTOPAYOVTOS TO OVTIOPOGTIPLO GTO
016010 (4), doTE AVTA VO GLVEXICOVY KOl UE TIG VTOAOUTES E0TEPIKEG OUAOES TOL

OtyAvkep1diov Katd TapOUo10 TPOTO.

210 onpeio avtd oKOTIHO lval va TovioTel Kot T T otnv 6&vn KaTdAvon
umopel va  givor  pikpOTEPOG O KIVOLVOS GOT®VOTOMGEMS, OUMS  OTOLTOVVTOL
vynAdtepeg Bepuokpaciec kol ypovor aviidopaong (tovAdyiotov 4 ®peg, VO OTN
Bacwm xatdAvon ot amodocelS elval ovorTomTikeg Non and ta tpoto 20 Aentd),
kaBmg kol vynAdTEPN TiEOT, CUVEMMG OVOEKTIKOTEPES CLOKEVEG. AVTOYWVIGTIKN

Kpivetor n ypron o&ivov kotaAvTn PUOVO GTNV TEPITTMON TNG TOPOVGING TOAADY
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elevbepmv Mmopdv 0EEwV 6TO apyko AAdL, OTwg .Y, cvupaivel oty TepinT®ON TOV

HOYEPEUEVAOV AAOIDV.

Ta aAkoleidlo twv oAkoMov Oempodvior ¢ KOTAAVTEG VYNAOTEPNG
anoddcems.  QotdG0, TO  KOLOTIKA  OAKAAL — amOTEAODV  TOLG  €VPVTEPA
YPNOLOTOIOVUEVOVG KOTOAVTEG UETECTEPOTOINONG, YiATL divouv TOVG KOADTEPOLG

YPOVOLG OVTIOPAOTG.
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3. MEIPAMATIKO MEPOZz

3.1. O mpwreg MPOOTTABE £C

Boo1kdc 61006 TV TEWPAUOTIKOV SOKIUOV Tav 1) BeATimon ToV 1010THTOV TOL

NAtEA0iov MG KavGipov pe tn néBodo TG LETEGTEPOTOINGTC.
To nAélato Exel v €€Ng, KOTA TPOGEYYIoN, CLGTOON :

*  69.3 % oe Avehaiko o&o (C18:2)

* 18.7 % o¢ ghaixo o&oy (C18:1)

* 6.0 % og maitikd o&H (C16:0)

* 4.2 % og oteapwko o&y (C18:0)

* 1.4 % og apaydwo o0&y (C20:0) ko pmexevikd o&H (C22:0)
* 0.3 % og Mvoheivikd o&0 (C18:3)

2116 mapakdTo eKOVES divovion Ta téooepa Pacikotepa 0&Ea Tov GVVOETOVY TO
nAEAo0. Ot TapakdTem HOpPEG OV AVTOTOKPIVOVTOL TANPMG GTNV TPAYUATIKOTNTA,
ovte gtvan o1 poveg dvvartéc. [apoatiBevion amidg Yo vo OGOV Lo TPADTY EIKOVO 1OG

TPOG T0 PEYEH0C KO TV TOAVTAOKOTNTA TOVG.

Awehaiké o&0 Ehaiko6 oo
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HOMAA/\ HOWN\M

HoiprTiks o&v X1e0piko o0&
IInyn tpiodidotatmv oxedimv:

http://mod.life.nthu.edu.tw/homology/case.htm

- A Q/_,?b dk) > =
o ¢ o« 9 e P
¢ o g @ 9 @ )

) ) e <J)

Awelaiko oY

Tyn :

http://cwx.prenhall.com/bookbind/pubbooks/mcmurrygob/medialib/media portfolio/24.html

Koatomv  extetapévng PipAloypoaeikng €pevvag, o p@T] TEPOROTIKY
00K TPOCEYYIOTNKE, OMOTEAMVTIOG GLVOVOCUO WEMY TOL TPOEKLYOV OO TIG

BipAoypaeucéc avagopéc [21], [23] ko [30], o¢ €€NG :
Iewpapato d0KIpPAOV

Aéxka (10) gr kaBapiopévev ond 10 T6OPAL TOVG NAMOGTOP®Y APEOM KAV KATOTY

(3

Aetotpifnong va “povAtdcovv”’ coe 8 mL 160mpomLAKNG 0AKOOANGS. AoKipudotnkay
dtapopot xpdvot yia avtd : tpia 24wpa kot ~30min. X1 cuvEXELL TNV TPOKVTTOVGH
“AMaomn” mpooetédnoav amd 0.05 g ko 0.3 gr o&ewdiov Tov acPeotiov CaO, kot to
oUOTNUA, OEOV aVaOEVTNKE woYVPE, €16M)0n, €VIOC KOVIKNG QLIANG, GE QOVPVO
pikpokvpatov.  Aokiudotnkov  0dpopor  ypoévor  Béppavong o610 PovpVo
HUIKPOKLUATOV, pE evolapuesa dtoAsippata ava 0.5 min, dote va npepel To cOoTU,

mov moapovciale €viovn Bépuavon kot Kwovveve vo vmepyelhioel. Ot cuvolkol
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xpovor Bépuavong dev Eemepacav ta 3 min. Ao to TpokHITOV piypa, pe t Pfondeia
ovplyyog, otnv omoio elye mpocsapuootel omOnTikd yoapti, €&nydn piypo vypov
0LoLMV, Ol omoieg Olaywpilovtay, KOTOMYV OPKETNG TOPOUUOVIG TOVS GE KATAGTOON
npepiog, oe dvo otifdoes. To piypa ameotdydn oe mepioTpoPikd e€atuotn (rotary
evaporator) yio TNV omOpAKPLVGN TVYXOV EVOTOUEIVOVGOS OAKOOANG, KOl GTT] GUVEXELN
dloyetevdnke vepd yio TV TAVON TG vrepkeinevNS oTfadag. A@od 10 choTNUA
aeeln Kot médAl va npepnoet, N vrokeipevn otidda (n voOATIKN) apopEdnke pe ™
Bonbewn clrpmviov, Ko akoAovOnce Kou mwAAL mTPooONkn vepod TPOg TAVOM TNG
vrepkeipevng oTifadag. Xto T€A0g, To TPOKVTTTOV AAoL apitnke va EnpavOel pe Oeukd

varpio.

[MapdAinia €ywve doxun avou&ipdtrog e n — Povtavoing e vepd, yio va
dwmotwlel v n aAk0OAN ovth, oL €xel VyMAGTEPO onueio (éoemg amd TNV
16OTTPOTAVOAT, O NTAV KATAAANAN Yo VEEG OOKIUES YPNOEL POVPVOL HIKPOKVUATOV.
To amotéleocpa 0ev NTav evBoppLVTIKG, oG Kol N BOLTaVOAN dgv avaptyvvoTay
KOVOTIOUTIKA LE TO VEPO, MOTE VO, vl EVKOAOG O TEAIKOG Oy ®PIoUOG TNG At TO
OVOUEVOUEVO TEMKO piypa eAaimv, 0AKOOANG Kot YAVKEPIVNG. AOKIUN LE TETAPTOTAYN

Boutavodn £dmoe TOAD KaADTEPQ OMOTEAEGHOTA OVOUEILOTNTOG,

[TpoondBeia yia v eoymyn Aadtod amd Toug NMOGTOPOVG £YIVE EMIONG YPTOEL
pebvievoybmpdiov. Amo 10 gr Aetotpifnuéveov nidomopov kot yprioet 50 mL
pebvievoylmpdiov eEnydnoav ~2.5 gr eiaiov, onAadn mepimov o HUIGO Amd TO
Beopntikdg avapevopevo. To Aadt avtd ypnoipomomOnke ce OAeg TIC OOKIUES
ypopatoypoeiag TLC, dote va ovykplBel 10 ypopatoypdenuo pe €keivo Tov
peteotepomompévon eraiov. H avdmruén €ytve ypnoetl ekAOVGTIKOD piypotog o&ikov

aBvieotépa Kot meTperikod aBépa o avaroyia 1 : 9 avriotoiywe.

To TLC ypouatoypdonuo (silica gel, 1:9 o&ikd abBvriectépa — meTpedaikd
aBépa) 0ev €0mGE KAVOTOMTIKG amoteAéouata, ®ote vo, Bewpnbel 0TL TO apyKod

€N0IO E1YE PLETACYNUOTIOTEL.

AxolovOnoce de0TEPN TEPUNOTIKY 000G, 1] OTTOI0 ATOTEAEGE TPOTOTOINGT TV
TOPATAVE®, Kot 1 ooia oTnpileTon 6T CLVIPTTIKY TAELOYNEia TV PAIOYpaPIKOV
avVaQOPOV, OOV PAIVETOL TOC TO AAKOAIKE GUGTILOTO KOVGTIKOD VOTPiov KoTd TOV

Bpoopod pe xabeto yukmpa (reflux) oamotelovv v mALov InMuoeiAn péBodo
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peteotepomoinone. Avty mm @opd ot Aswotpifnuévor ondpot, kar woh 10 gr,
aveptyOnoav pe 20 mL oBavoing kot 0.055 gr kavotikod vatpiov. To cvotua
elonyOn oe dwtaén pe reflux ko akolovOnoav dokipactiKol ypovol BEpuavons ce
OepuavTikd povova. Xe TaKTé YPOVIKA OOGTHHOTO HUIKPTY TOGHTNTO VYPOV UIYHOTOG
OTOLOKPLVOTOV OO TN CEOPIKN OLAAN Kol oKoAovBovoe EAEYXOG TNG AVTIOPACE®MS
pe ypopatoypapio Aentig otolpadag (TLC) Zvvolkd, o ypovog Bépuoavong éptace
ta 110 min, evd otv mopeia wpocetédnoav dAra 0.3 gr kavotikod vatpiov (N
wpocsOnKn £ytve ota 70 min, Kot wopatnpnONKe AUEGO KITPIVICUO TOL UiYHOTOG) KOt
10 mL oBavoing (ota 55 min). Ouv dokiuég TLC mpaypatomomOnkoav pe 600
EKAOVLOTIKG piypoata o&ikol aifvlectépo Ko meTpeAaikov oaifépa, o€ ovaroyieg
avtiotorya 1 : 1 ko 1 : 9. Mg to de0tEpO €KAOVOTIKO piypa kot 1on and to 100 min
0épuavong mapatnpnOnke doy®PIGUOC TV VTTO dOKIUY EAOLMV, TPAYLLO TOV CUALVE

TG Kamola avtidopaon elxe AdPet yodpa.

AxolovOnoce : o) dmbnom pe ocvpryyo otnv omoio tomobetrcape Qidtpa Ko
méoape to Epporo, B) mAvon pe 10 mL aBavoing, kot y) mAvon pe 100 mL vepod.
A@OTOL TO CUOTNUO NPEUNGE Yo Alyn OO, TOPOLGIACTNKE GUPNG SLYM®PIGUOS 6VO
QAcEMV, PUE TNV VOOTIKN VTOKEILEVT 0TO GUGTNHO. Apyikd BempnOnke OTL TO TEipapaL
elye metvyel, mpooHnkm Ouwg yAwplovyov acPeotiov £0e1e O6TL N avtidpaon mov lye
AaPel ydpa NTov conwvoroinon (VOpoOAvoN), Kot Oyl peTeGTEPOTOINGT (aAKkoOALGN),

pog Kot kotaPubiotnke peydin mocoHTNTo GOTMOVOV.
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3.2. To 1A KO e paua

Emitoyng amodeiybnke o tpitn, omiovotepn TV TPONYOOUEV®V  OVO,
wepapatiky] 006¢. Iy avtfig amotelel oxeddv 10 GUVOAD TV PIA0Ypa@IK®OV

avapopaOV, lval Lo TEAMKA avTooyE01a dtadtkacio, Kot £xEL 0O EENG :

100ml nirshaiov 25ml pebavéing + 0.40 gr NaOH,,
BEpuaven

£ME TOVG avadevon pe pafido

55°C

av@dsven evTig KOVIKIS Y ~ 3 min

|

EWGAYMYN GE HEYGAO SOKINAGTIKG GOAN VO

l npepic

BIONTIZEA + yAvkepivy

Aldypoppa TEMKOU TEPARATOS TOPUSKEVNS ProvTilel

100 mL £roov nhiehaiov Oepudvinkay eviog kmvikig eraing £mg toug 55° C,
evd tavtoypova gtolpudomnke éva owdAvpa 25 mL pebBavoing CH3;0OH pe 0.4 gr
kavotikod vatpiov NaOH. To oteped kavotikd vaTplo 0 O0AVETAL EDKOAN OTN
pebavorn, yw avtd kot to cvotnuo Oeppavinke elaepd kot pe ™ Ponbewa
OTATOVANG OTAGOUE GE UIKPOTEPH KOUUATIO TNV KALOTIKY Pdor, mTpokeévov va
emrayvvOel  d1dAvon tove. o v mBavoéHTYTO ATOAES GAKOOANG KOTA QLT TN

dwdwkacia, Erdytota mL pebavoing mpocetédncay mptv v TEAMKN avausn.

X1 ovvéyela, 1 aAkoOAn pe T deAvtomompévn Paon swonydnoav oto (eotd
Adol. To cHotnua armopakpHvnke omd to Beppaviikd, avadednke woyvpd v 1 -2
min kot a@édnke va npepunoet. To apywd BoAd piypa dwuympiotnke oe AyoTEPO OO
10 min divovtog ovo emiong OoAéc vmokxitpveg oTifAdeg, pe vmepkeipevn TV

eALMON.
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Ot doKipég avtr TN eopd VIPENY TETOLES, MOTE VO UTOPEL Vo SlomioTmBel eqv
TO TPOKVTTOV LIEPKEILEVO AAOL elye T emBuuntég 1010t TEC, G GVYKPIOTN UE TO

apyo nAEdato. Ot ev AOY® SOKLUEG NNTOV:

O Aentdg coAMvag TUPoKTOONKE o€ QOAGYo ko TpaPnydnke, dote va
OYNUOTIOTOVY, KATOMY TPOGEYTIKNAG KOMNAG TOL YLOALOD, VO OUHOLES
mméteg. XN po eonydn nAéioo kot oty GAAN 10 VvEo €Ado TG
avtiopaons. AkorovOncov dV0 TOLOTIKEG OOKIUEG TOV 1EDAOVG TOVG @ o)
aeenke and pio otaydva omd to kGbe AdoL o EMPAVELR YVAALOV, KO M
pev otaydva Tov NMMEANIOV TOPEUEVE “OCLYKEVIPOUEVN”, 1 GTAYOVO TOL
dyvootov gloiov amimbnke mapo moAD ypnyopa PB) aeébnoav iceg
mocdtTeC omd Ta OVo Addw va TpE&ovv amd TIC TIMETEG, KOl
wapatnpiOnke Beapotiky SPopd GTNV TOYVLTNTO PONG TOVG, UE TO VEO
A1 va, TopoLGLALETOL TOAD O AETTOPEVGTO

a Avo 0 umoAdkio and PapPdxt torobetOnkav oe EexwpioTég VOAOLS
®POAOYIOL KOl TO HEV TPMTO TEPIAOVOTNKE LE NMEANL0, TO O OEVTEPO LE
10 véo AddL Otav mpooceyyiotnke og avtd eAdya, to pev PauPdxt pe to
véo MG €mace eOTIG o ~ 5 sec, 10 0¢ PauPdkt pe to NAEAoo dev
Enoupve POTIE 00TE 08 TOALATAAGI0VG XPpOVOLG (01 doKIpEG TeppaTilovTay

ota ~ 60 sec)

Agdopévov 0Tl  omolodNmotE  EAOO  QUTIKNG  TPoEAEvoNG  umopel  va
YOPOKTNPIOTEL MG KOVCHO, Kot OEGOUEVOL OTL 1 UETECTEPONOINGN TOV QLTIKAOV
elaiov otoyevel ot PeAdtioon tov 1ED0VG KOl TNG TTNTIKOTNTAG TOVS, TO TEIPALLL

BempnOnke emrvyéc. H mopaywyn Provriled eiyxe emrevyDei.

To melpapa emavarneOnke TOALEC POpEG, Ko 6€ OAEG TIC OOKIUES 1) EMLTLYIN

nrav avéioyn.

To Brovtileh mov mapdyOnke ko apédnke va npeunoet eni ~24 ®peg, OOTE Vo
TPOKLYEL £val O10VYEC LIOKITPIVO A0, €100 G€ SOKIUACTIKO COANVO, EVAD GE
GAAO OOKIHOOTIKO cwAnvo eonydn kabapd niéiao. Kot ot dvo dokipaoctikol
OOANVEG KAEIOTNKOV HE EOIKA TOUATO, OQOV €lyov YERIGEL OXEOOV HEYXPL TO GTOULO
Kol ooV giyov ecaybel e avTovg amd pia umidio (ot priiieg TponABav amd mopoto

UTOVKOAL®DV OVOTVELUATMOMV TOTMV). TN GLUVEYEWD Ol COAVEG OVETPATNOAY OO
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mv opbo Oon katd 180°, dote va cvykpifei  taydnTa Kivoeng Tmv cpoiptdiny
EVTOC T®V dVO Aadtmv. H Ttaydmra petakivicems g uriliog oto mapayfév Provtiler

Nrav tepinov TPIMAAGLO 0md VTNV GTO OKATEPYAOTO NAEANLO.

Xe QAN @dor, TPocdlopioTNKAV TO ONUEIN OVUPALEEEMS TOL OKATEPYAGTOV
nAtedaiov katl Tov Provtiled mov elxe npepnoet yuo xpoviko dtdotnua > 24 h. T'a 1o
uev nAéhato to onueio avdpietne npocdiopictnke otovg 300 — 320° C, yio T0 S¢
BrovtileA otovg 170 — 180° C.

Aoxipég kaBapiopov tov Provtiled €ywvav pe ddpopeg mosdtteg vepov H,O
Kol yYAoprovyov acPeotiov CaCly. Emiong, mocodtteg tov “kabapiopévon” Brovtiler
apetnoav va mapopeivovy pe pkpr mocotnta Enpavtikov. To npoxvrtov ProvtileA
Nrav AYp®UO Kal, KATOTY Hokpdg npepiog, dtwyég, mapovsiale o v 1010 mepimov

EVEAEKTOTNTO LE TO aPYIKO ProvTilel.

Téhog, OepnTKEG EKTIUNOCELS TOL OVOUEVOUEVOL OYKOL TNG TOPOYOUEVNG
yAvkepivng €deiEav OTL 0 OYKOG TNG OPYIKNG OAKOOANG TTPOS TOV OYKO TNG TEAMKNG
yAvkepivng émpeme va givan ~ 1.65. Ov mpokdmTovieg amd To TEelpapo OyKol

ovpPadilav pe 1o Be®PNTIKAOS OVOUEVOUEVO OTTOTEAEGLAL.

Y10 onueio avtd, Kpivetor okdémpo vo avoaeepbel TG 1 emAoyn Kot o
OYEQICUOC TV TEPAUATOV, KOODC Kot o0 TpOTOC deEoymyng Tovg NtV OAd
TPOTOTLUTTO. KOl EUTVELGN TNG CLYYPAPOVCAS OUAdNS, VIO TN oTeV] emiPAeym ko
KaBodNynomn, TPoTAVIMG, TOV ETPAETOVTIOV KOONYNTOV Kol OYl OTAT OVOTapOy®YNn

BpA0Ypa@IK®Y 001 YLDV.
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4. TA NMEIPAMA ENIAEIZEQX
4.1. Oépuavon Tou aTuooPA p KOU aépa UTro 1m'eon

[Tpoxeyévou va yivel avtiAnmti 1 d1a0Kacio avaeAeEng 6€ GUUTIEGUEVO aEPQ,
onmg ovpPaiver otig pnyoavég vtiCeh, 1o 1010 tOo akpoatnplo dokiudlel 10 €ENg

melpapa:

I. Ackobvtor JSldoyIKEG CULUMEGES GE  OMAN  UETOAAIKY]  TPOUTA
TOONAATOV, aPnvovTag Tov aépa vo e&épyetar and ™ ParPidoa e£6dov
yopig kopto tapepndoon. opatnpeitor ott petd ond pepkéc tétoteg
GUUTEGELS, M TPOUTA dtaTnpel TNV apyikn Tng Beproxpacio

II. Aocko¥vtal avtictoryeg ocvumiécelg oty dw TpOUma, avTn TN PopPa
ouwg to otoplo G ParPidag e£6d0v Tov aépa KpoTeitol KAEIOTO UE TO
oaytvro. Tlapatnpeitar 6t wOAD cvviopa, m TPOUTA €xel oucOnTd

BepuavOet

Yopnépaopo. : 0tav o aépog PpiokeTon vwod avénuévn mieon, Oepuoaiveton ToAH Mo
€0KOAO, CLUVETMG Ge 0EPa VYNANG Tieong elval mOAD mo €OKOAN 1 avaPAEEN evog

KOLGipHov.
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4.2. 2uykp on §wdoug nA eAa’ou ka B ovr{eA

[Tpoxeyévou va yivel avtiAnmti 1 petafoir] Tov 1E®O0VE VOS PLTIKOD gAAiOV

LLE TNV TEYVIKT TNG LETECTEPOMOINOTG, TPOETOUACTNKE 1) €ENG dbTasN :

I. Evtog Odoxkipootikod ocoAfva  eodyetal, £0¢ TANPOCEDS  TOL,
aKOTEPYOOTO MAMEANIO Ko aKOAoVOel glcaymyn pmiMog KotdAANAOL
peyébovug, evd Ao 0 cwAnvag Topatiletal

II. Evtdg devtépov 1010V d0KIHACTIKOD GOANVO EICAYETOL, £0C TANPOCEDS
TOV, HETECTEPOMONUEVO NAMEANLO, aKOAOVOEL e1GaY®YN TOVOUOIOTLTING
umillog Kot 0 GOANVOG TOUATICETO aVOAGYMG

III. Ot Vo cwAnveg Ppiockoviar GTEPEMUEVOL GE EPATTOVCO KOTE HUNKOG

Béon pe ™ Pondeta KoOAANTIKNG TOviag

To akpooatrpro Aapfdvel Evav aptBpd t€tolmv daTdEewv Kot TPATTEL WG EENG :
Me apyki 0éom v Kotakdpven, oL CcOAAvES ekTpémovtal  katd  180°,
avamodoyvpiloviol Kowmde, Kol TOpaTnPEiTal 1 ToYVTNTA TTOCNS TOV GOPOIPLOimV
eVTOc TV 000 vypwv. Elvor mpoeavig 1 dwepopd avtig g toydtTos, Kabdg N
il evtog tov Provtiled kwveital peavog Kot copag tayvtepa. H kivnon avt

eravorapPaveral 66eg popéc BeANGEL 0 AGKOVUEVOC.

Yopnépaocpno. : Metd TV HETECTEPOTOINGT), TO ATOKAAOVUEVO Blovtiled £xel capmg
HELOUEVO 1EDOES, OE GYEON LE TO aPYIKO OKATEPYAOTO NAMEANLO, EPOGOV 1) Kivnomn Tov
10100 pécov (tng pmidog) evtog Tov Provtiled givor moAD mo edkoAn (taybtepn) amd

0,T1L €VTOG TOVL NAteAaiov.
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4.3. 2uykp on raxurnrag Evapéng Kauong nA eAa’ou ka
B ovr{eA

[Tpoxeyévouv va yivel aviiAnmti 1 €nidpacn NG UETECTEPOTOINONG PLTIKOV

elaiov otV gvkoAia Kavong avTov, ekTeAEital To €€Ng Telipapa

. Xe &00 vdiovg wporoyiov tomobBeTovvion amd Eva UIKPO KOUUATL
Bappakxt. To éva PapPdrxt dtuPpéyetor pe NMEANLO, EVAD TO JEVTEPO UE
BlovtileA

II. Me avantipa mpooeyyiletar eAdya ota OSwPpeyuéva Pappdrkio kot
TOPOTNPEITOL TOGOG YPOVOS OMALTEITOL MOTE VO ELPAVICTEL PAOYA GTO

Kaféva

Eivon cagpéotata Aydtepog o xpdvoc mov yperaletor yia tnv Evapén eAdyog 610
Swmotiopévo PBapPakt pe to Provtiled. Xta mAaicia Tov ¥pdvov emidelEne, To NAEANL0

o0TE KOV avapAEYeTal, eved To ProvtileA yperaletor pOAG Alyo devtepOLETTAL.

Yopnépaopo. : H petesteponoinon tov nAtelaiov 10 KatéoTNnoe cap®g To eHPAEKTO

KOOGLO.
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4.4. lMpood op ouog onue ou avapAeews NA eAa’ou

To meipopo avTd TEAEITOL OTOV £PYACTNPIOKS ATOY®YO COUPOVO LE TIG 0N YiES
TOV €PYACTNPOKOD QLAAOOIOL KOU OTOYELEL OTINV TPMOTN ONTIKN EWOQPT| TOV
aoKOOUEVOV UE TN ddTaln TPOoGOlopiopoy onpeiov avaeieéne, Kabdg Kol pe
Aertovpyion avtic. Emiong, 1o nMAMélaio emiAéyeton, ®OCTE VO SOMICTOCOLV Ol
aoKOVUEVOL 010 €fvar To onueio avdeAieng Tov nAtelaiov, kol Towo 1 SPOPE TOL
HE TO COQOC YoUNAOTEPO omueio oavapieEng tov Provtileh mov ot idwor Ha

TOPACKELAGOVV Kot Oa TPOoGdI0picovV.
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5. EPTAZTHPIAKOZ OAHIOz

5.1. E ocaywyn

Q¢ Provtiler opileton T0 6VVOLO TV KoOAPOV KOVGIU®V TOV OToiMV 1 TNnyN
elval QLUOIKN Kol OVOVEDGIUN KOl TO OO0 HTOPOVV VO OVTIKOTOCTIGOVV TO
ovpPoatikd metpédaio viiled 1| va mpootedohv 6e OVTO KOl VO OITOOMGOVY KOG
plypata. Ilpoxertor yio  xovoipo  Prodocmacipo, pUn  Toékd Kot YOUNANG
TEPLEKTIKOTNTAG o€ Oglo Ko apopatikés evooels. H mpoélevon tovg pmopetl va givor
elte putikd eite (oK@ Ehota, YpNoHOTOMUEVE 1] UN. ZVVETMOC, TNyN ToL ProvtileA

etvar 1 Bropdlo.

H 10éa g yprong tétotmv Kavsipmy dev givar mpwtdtumn, Kabdg o 1010¢ o
eQeVPETNG TV Aeyduevov viiledounyavav, o Ap Povvtole Ntileh, détav oyediace
myv TpoT unxavn avdeieéng pe ovumieon 1o 1890, eiye xatd vov ™ Aettovpyio

OVTNG He KOs Bactopévo oe QUTIKE AL

To Aeyduevo oOyypovo evepyelokd mpoPAnua €xel odnynoel oty avalnimon
VeV Tyov evépyelas. Metalhd tov mpotdcemv Ppioketon kot n xpron tov Provtilel.
"Hon otv Evponaikn 'Evoon, 1o Brovtiled mapackevaletor e Propmyovikn kKAipoko

ortd 1o 1992.

To Brovtileh €xel mapopoleg 1010TNTEG e TO TETPEAALO VTILEA, GUVERMDG UTOpEL
va avopyOel og omoladnmoTe ovoloyio LE OVTO KOl OTN GLUVEXELN VO, XPNCLoTom el

oTIG UNYavEG VTILEA PG ONUOVTIKES TPOTOTOMGELS QVTAOV.

H ypnon tov Provtiled oe o copPatikn unyovn vriled €xel oG amoTéAECa TN
HELOUEVT] EKTTOUTY] AKOVT®OV VOPOoYyovavOpaKwV, povo&eldiov tov avOpaka, o&eldiwv
ToV Bgiov, TOAVKVKAMK®OV 0pOUATIKOV DIPOYOVAVOPAK®V, VITPOUEVOV TOAVKVKAIKOV
vopoyovavOpdkmv Kol oAlKOV otepewv. H peiwon ovt eivor mo évrovn 660

av&avetal 1 eni 1016 €KAo TEPIEKTIKOTNTA TOV ProvtileAd 010 Kavoo puiyua.

28



Oocov apopd oe avtd Kabavtd 10 Provtiled, HePIKA amd TO PELOVEKTNOTA TOV

sivon :

* 1 VYNAN TN Tov

* 1 TpoPANUATIKY] amodnKeELGT TOV

* 1 adénon TV ektoundv o&ewiny Tov aldToV KATA TNV KODOoT TOV, GE GYE0N
LE TIC EKTOUTTEG KaHoMG TOL TeTperaiov vTileA

* 70 LYNAS 1EMOEG KAl 1 YOUNAT TTNTIKOTNTE TOL

Avtdg 0 epyaoTnpPlokOg 00MYOS OOYOAEITOL HE TNV  OVIUETOTICY TOL

TPOPANLATOG TOV LYNAOD 1EDOOVE Kol TG YOUUNANG TTNTIKOTNTOG TOL ProvTilel.
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5.2. Me’paua 1°: Napaokeuri B ovr{eA amé nA éAa o

YKomdg TOL TEPAOTOG : [Mapaockevn tov Provtileh amd nAérono pe ™

péBodo ¢ petestepomoinong (transesterification).
21001 TOVL TEPANLOTOG :

* 1 EnAPN TOV TEPOIUOTICOPEVOV e TNV “Tpdotvn ynueio”

* 1 EMAPN UE TNV OPYOUVIKN YNueio

* 1 &lowkelowon TV TEWPOUOTICOUEVOV HE TIG TEXVIKEG, TO OKELN Kol TO
OVTIOPOGTI PO TTOV YPTCUYLOTOLOVVTOL GE L0 OPYAVIKT] cOVOEST

* 1 KATOVONGT TOV UNYOVIGUOD TNG LETEGTEPOTOINGCTG
5.2.1. OeopnTiko vrofadpo

Onwc avagépnke kot otV €lc0ymyn, TOPOA0 TOL O 1010G O EPEVPETNG TNG
unyavng vtiCed, apyikd t oyedlace yio vo YpPNOUOTOlEl QLTIKA EAaia, EVIOVTOLS
wpoTiunOnke 10 METPEAAO MG KOVOIUO AOY® NG KAAVTEPNG TIUNG TOL KOl TOV

AVOTEPMV PEOLOYIKADOV KOl TTTNTIK®V YOPOKTNPICTIKAOV TOV.

H BeAtiowon tov 1£®O0vg Ko TG TTNTIKOTNTOG EMTLYYAVETOL HE TN UEBOSO NG
HETECTEPOTOINCEMCS TOV aPYKOL gAaiov. Me avtn ™ péBodo ta peydio popla twv
TPLEGTEP®Y TOV EAOIOL UETATPEMOVIOL GE HIKPOTEPOVS ECTEPEC, LE OMOTEAEGUO TN

peiwon Tov 1EDO0VG Kat TNV adénon g TTNTIKOTNTOC.

Etvor yvootd 011 ta Alnn kot ta EAaia amoteAovvTon Kupimg amd tptylvkepiown
Kol erevBepa Mmapd oféa. Ta Tprylvkepidla, too omoio. avAKOUV O W0 HEYAAN
OIKOYEVELNL EVOCEWMV, T Ao, gV EIvOL TITOTE AAAO QIO TPIECTEPES TNG YAVKEPOANG
pe kapPoluiikd oféa peydiov poprokod Papovg, To AMmopd o&fa. Xt @von
amavtovy 40 mepimov dtapopetikd Mmapd o&éa. XapaktnploTikd Tovg yvopiopo eival
0 Gaptog apBuog atopwv avlpoka. To Amapd oféa umopel va eivar kopeouéva,

HLOVOOKOPESTO 1 KOl TOAVOKOPESTA.
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I\okepoin

210 NMEAQO, TTOL YPNOIUOTOIEITOL KOl 6TO TEIPOE oG, To KOPLo Amopd oEEa

OV OTAVTMOVTOL EIVOL TO TOPOKATO :

9,12-octadecadienoic acid
Awehaiké o&Y (~69.3%)

B i M A COOH
= = -

9-octadecenoic acid

e e e e e e e DO O H Elaiko 0&_,1') (~1 8.70/0)
hexadecancic acid
e N e S N N COOH Hu;vulTlK() 0%{) (~6.0 %)

octadecanoic acid

e e e e it DG Xreapiko o&v (~4.2%)

0
H,C—0—C—Ry
Movoylvkepioto
HIE—EH Movoeotépag yAvKepOInG
H,C—OH
i
H,C—0—C—Ry
S Arylokepiono
HE—0=C=hs Aweotépag yAokepoins
H,C—0—0H
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0

H,C=0—C=R,
|8 ,
HC=0=C=R; Tpryivkepioro
Tpicotépag yAvKEPOINS
H,C—0—C—Ry

omov ta R;, Ry, R; ovTItpoo®nelovy TIG LOKPLEG avOPOKIKES 0AVGIOES TV MITOPDV

ofémv.

H avtidpaon tng pereoteponoinong

H avtidpaon g peteotepomoinong omoteAel YOpOKTNPIOTIKN AVTIIOPACT TOV
E0TEPMOV KATA TNV OO0 0 EGTEPNS, TAPOVTIO TEPIGOELNG AAKOOANG, AVTOAAACGCEL TO
OAKOAO TOV pE TO OAKVAL0 NG aAKoOANc. H avtidpaon pmopel va givoar 6&va 1
Bacwd kotaAvOUEV. ATO UNXOVIGTIKNG GTOYNG, N LETEGTEPOTOINGT KOTATACGETOL
OTIG OVTOPAGEIS TLUPNVOPIANG GKVAO- VTOKATAGTOONG, TOV EIVOL YOPOKTNPIOTIKES
TOV Topaydymv Tov KapPoévlkov o&éwmv. Otav to KapPovOio evdg mapaymdyov
KapPoELAKOD 0EE0G avTopd pe mupnvoelha, Aaupaver yopo mTpocsOnkn, aALL TO
apYIKA  oYNUOTILOUEVO  TETPAEOPIKO EVOLAUECO Ogv  amopovoveratl. Emedn ta
TopAy®ya TV KopPoSLMKOV 0EEmV EXOVV U0 ATOYM®POVGH OUAO0 GUVOEOEUEVT LUE
Tov  KopPovolkd AavBpaxo, TO TETPAEOPIKO EVOLAUEGO OVTIOPE  TEPAUTEP®,
amofdAOVTaG TNV AmOY®POLSH OpAdn kot oynuoatiCovtag o véa KapBovoAlkn

Vo, OTNV TEPITTOOT oG EVOV VEO EGTEPQL.

Y10 melpopd pog Oo exteleotel 1 Pocikd  kotaAvopevn avtidopoaomn TG
peteotepomoinonc. H avtidpaon kot o unyaviopog oavtie eaiveton o katw. H yevikn

HopOY| TNG avTidpaong eivar :

KT UG

RCOOR' + R"OH RCOOR" + R'OH
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Evo ovykexpuéva yia tprylvkepidwa n ynuikn e&icmon g avtidpoaong ivot

0 0
HC—0—C-Ry RO-C-R, H;C—OH
| 0 ) pé.am |
Hc—0—C-R, T ROH = 0 + HC—OH
RO -C-R
HC—0—C-R; HyC—OH
0 RO ~C—R;
(I:;

omov ta R, R1, Rz, Rz &lvar ahiviopddec.

Ot ovvOnkeg T1g avtidpoaong mpémer va givar  dvodpeg. Xe  OPOPETIKY
TePimTOON, 1 Topovcion vepod odnyel oe VOPOALGT TOV €GTEPQ, 1) OTOiM TOPOVGiO
Baoemg odnyel oe oYNUATICUO CATOVEOV. LTV TEPIMTOON HOG, EMEWN £YOVUE VO
KOVOULUE HE peTESTEPOTOINOT €hoiov, N TOGHTNTO TOV KOTAAVTN TPEMEL Vo givor
OPKETH, OOTE Eva PLEPOG TOL Vo, EE0VOETEPDGEL Tl EAgVBEP Mmapd 0E€a ToL Elaiov
Kol vo. oOnpovpynfodv aAkaAikég cuvOnkes. Amod v GAAn o Ba mpémel va givon
vrepPorkn vt m mepiooea Tov Bo avtdpdcel pe TN YAvkepOAn oymuatilovtog

EMIOMNG CATMOVEC.
O pyoviepog g faoikd KaTaAvOpEVNS NETECTEPOTOIN GG

Apywcd, N 0AKOOAN avTdpad pe pio BAcm, MOV €ivol 0 KOTOADTNG HOG, Kot

Tapayetal Eva 10V adkoleldiov, 1o omoio ivat To TLPNVOPIAO TNG OVTIOPAOTG :

ROH + OH = RO + H0
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H momuvéguin Tpocthism wvtog C" ’/\opz‘

oA oéerblov omv KopPovulopddo /C\ o
OV £0TEPD. oM el o8 TeTposdpikd "R OR
oAk 0&eLiikd evdudpeao. “

Kardmiy, pe amoamraan) 10vT1o¢ C

ahkoEadion... N

R l ) ~OR
.OXNUOTiZET 0 vEOG ETTEpOG. “

I ~~ HO

To 1% Tov eoyw povvLog LOvVLog /C\ + -OR
cAroéetdiov orognd am auvEyalo, "R OR
£v0. vOpoYavo OId ™Y
TPWTOVUD HEVT Bam... ' |
..amuetifoviog vivkepoim pe || + ROH+ OH™
TOUTOYPOVY] CVOYEVVT|OT) TOV /C\ o

Koo, "R OR

5.2.2. Opyoava, 6KgVN KOl GVTIOPACTIPLO.

Mo v extéleon Tov TMEPAPATOG TO amopaitnTa dpyava Kot okedn givol To

egng:

*  Epyootprokog Luyog pe axpifeta TovAdylotov 600 deKadK®Y Yneimv
*  OgpUOVTIKO GO

*  OgpuOUETPO KAV Y10 LETPHOELS TOVAILoTOV Em¢ 300 °C

¢  Kovikn ¢uain tov 250mL

*  OykopeTpikdg KOMvOpog Tmv 100mL

*  Tpio mompra (Eoewe twv 100 mL
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e Zpavio Tov 10mL

*  Meydhog SOKIHOGTIKOG COANVOG
e  Tvdéivn pafodog

*  Yalog mporoyiov

e Tlovdp

To arapaitnTo avIOpacTHPLO Y10 TV EKTEAECT] TOL TEWPANLOTOG Elvor Ta 6N :

e HMamélowo

* MeOavoin - CH;0H

*  Koaovotiké varpro - NaOH

5.2.3. lleypapatikn dwodikacia

A@ob eréyEovue av Exovpe otn 01d0eon| pog OAa Ta amapaitnTa OPYUVa, GKELT
Kol ovtwpactplo, Eektvodue pe ™ pétpnon 80mL nieraiov oe oykopetpucod
KOAWVOpo Twv 100ml. H petapopd otov oykopetpikd koAvopo Ba yivel amevbeiog amd
™ QLIAN Tov NAehaiov. Ty mTocdTTO VTN TN UETAPEPOVUE GE IO KOVIKT QLAAN
tov 250ml. TomoBetovpe TV KOVIKN OOAN TAve o€ Beppavtikd copo Kot pe €vol
Oepuopetpo eréyyovue T Oeppokpacio, M omoio mpénel va @tdoel otovg 55 °C.
Epbécov 1o meipapa Oo exteleotel amd opdoa, mTapAAANAO HE TNV TPONYOVUEV
dwdwacia, €vo GAAO0 pEAOG NG oupddoc acyoAeitor pe ™ {Uylon KatdAANANG
nocdtTog KatoAvtn. O katoddtng eivor to kowotikd vatpro. Zvyiloope 0,32gr
oteped NaOH amevbeiag oe motpt (éoewg twv 100ml, ypnowomoidvtog pio
ondtovAra. [Ipocéyovpe €Tl MGTE, APOL TAPOLLE TNV TOGATNTO TTOL YPEdleTar, va
KAeioovpe to doyeio mov mepiéyel to NaOH. Avtd yiveton yioo v mpocotacio Tov
avtpactnpiov, pog kot to NaOH elval vypookomikd, Ommg emiong amoppopd Kot
CO; amd tov aépa. Zn ovvéxeln, pe €vo owpovio tov 10ml, oto omoio £yet
wpocapuootel Eva movdp, petapépoovpe 20ml CH3OH oto mompt (éoewg twv 100ml

omov PBpioketor To NaOH. Mg t Ponbewn pa yvddwvng papdov avadebovpe to
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TEPLEYOUEVO TOV TOTNPLOV, UExpt vo dtoivbel o NaOH. Ztn ovvéyeia, 1o dtdAvpa
avtd Tpootifeton 010 Oeppd NAEAN0. AKoAOVOET avaKivnomn TG KOVIKNG PLAANG Vi
000 mepimov Aemtd. Metd v avokivion, 1o piypo G KOVIKNIG OQNVETAL V.
NPEUNCEL LEGH GE PEYAAO SOKIHOOTIKO SOAVA Yia 15Smin TovAdyiotov, €161 MoTE Vo
EUPOVIGTOVV OVO O1OKPITEG OTIPAOES. LTV Thvew otidda Ppioketal 1o Provtilel, evd

oTNV KAT® 1 YAVKEPOAN.

To NaOH, drorvgTan ot To 6\o cOoTRO

To nMéraro Oeppaiveron etovg 55° C nedavéin avadEDETAL 163 VPG

To ocVotnpa petd amd 15 min... ... NETA 076 2 h... <. ETA aTT6 L0 péPa.

(Pwrtoypapieg . Entaunvitdxnc)
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5.2.4. Yyiervi] kot aoc@aigio,

MegOavoin CH;0H

IIpocomkn TpocTUCid, :

*  Xpnowonoteiote yvohd aceareiog kot eEacpariote enapkn eEaepiopod

* Awamnpeite 10 doyeio g peBoavoing epuntikd KAEIGTO

*  Kpateiote ™ pebavoin poakpild amd mnyEc avapeAeEng

*  Amo@lyete TNV EMOQON LLE TO dEPUA

e Xg mepintwon atvynuatog | av aicbavieite adiobesio avalnmote apécmg

tpikn Pondela

Y100epotnTa : H peboavoln eivor moAd evgiextn évoon. 'evikd, sivor otabepn
évoon. Mnopel va avtdpdocetl Plowa pe o&éa, yhopidw oémv, avvopiteg oféwmv,
0E0MTIKA  OVTIOPACTNPID,  OVOYOYIKE  OVTIOPACTAPIO. KOl  OAKOAMUETOAAL.

[Ipootatéyte Vv amd Vv vypocio.

Yrovgeio ToSikotntog : Eivor to&ikn Otav eiomvéetal, kotamivetal 1 amoppopdTol

and 1o oépua. Evéoyun pmopet va amofei popaio. Kivovvog yio modd coPapéc kat
averavopBmtec PAdPec av koatanmbel. 'ExBeon ot peboavoin pmopei vo mpokaréoet
BAaPeg ota paTio, T0 GLKAOTL Ko TV Kopowd. Xpovia 11 o&elo €ékBeon pmopel va
wpokarécsel coPapés PAAPeg ota pdtio, ¢ kot TOEAmon. Eivar epebiotikn kot €yxet
vapkotikn opdon. Ta opa oto Hv. Boaciielo sivon : yioo pokpompdBecun éxbeon

200ppm «at yia BpayvmpdOeoun ékbeon 250ppm.
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Yopo&eiowo Tov Natpiov NaOH

IIpocomkn TpocTUCid. :

IMvaAid acpaireiog, emapkng eEoepiopds, yavtio and PVC 1 veonpévio

* Xg mepintmon enaeng Ke to patio, emivvete pe aphovo vepod kat avalntnote
tpikn Pondela

* Tlpooctatéyte 10 TPOGOTO GOG

e Xg mepintoon atvynuatog | av aicbavieite adiobesio avalnmote apécmg

tpikn Pondela

Y100epotnra : Eivon yevikd otabepn évoon. Eivar acOpupato pe po peydAn motkidio
VMK®V, OCULUTEPIAAUPOVOUEVOY  TOAAGDV UETAAL®Y, EVOCEMV TOL  OUUOVIOL,
KLOVOI®V, 0EE®V, VITPOEVAOCE®MYV, (PUIVOAMV KOl EVQAEKTOV OPYOUVIKOV EVOCEWV.
Eivar vypookomikn évmon. H Oegppomra dtoddvcemg eivor vymAn kou umopel vo
TPOKLYOVV emikivovva Bepud dtohdpota av 1 TOGOHTNTA TOV VEPOL TOL TPocTeDel

elval AMyn. Amoppo@d d10&€id10 Tov GvOpaka amd Tov aépal.

Yrovgeio. tofikotnrog : Eivor modv SwPpotikd. Ilpoxarel dpuva eykoavpara.

Mmnopei va mpokarécsel poviun BAAPN ota pdtia. [ToAd emikivovvo oe evésyun popon.

Emikivouvo kot Katd tnv emaen pe To 0EpUa 1] LE ELGTTVOT] GKOVIG.
5.2.5. AvaBgon amofifTov

MegOavorn : H pebBavorn dvvoator va avoktBel pe amodotaén. Koid eivor va

ovAAEyeTal, gite kaBapn gite Oy, o€ €101KO doyelo.

IMokeporn : H ylokepoln amotehel eKUETOAAEVOIUO Tapompoiov. Avvotor vo
ovAeyfel ko va emeCepyoaotel mepartépw, ®ote vo givor aStomomolun  (m.y.
KOAALVTIKG, comovvia, softener moAvpepmv). Emumiéov, eivar PBroomoucodounoun kot

dev vapyel TPOPANU GV amopplpOet.

Koavotikd vatpro : Tlpw amopprebel, mpénet va eEovdetepwbel pe kdmoro 0&v.
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Adow : Eivor mAipmg Proamotkodopnoipa kot akivovva. Amoppintovtal dpofa cto
vepoyvutn. Kot 6e avtv v mepintwon, ta vAkd dvvavtal va a&lorombovv, m.y. g

KOOGILLOL.
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5.3. MNepaua 2° : “Mérpnon Tou ouvreAsor §WSOUC KA TOU
onueou avapAeéng rou B ovr'{eA ka S0k un

Kauoswg aurou”

Yxomdg tov mepaparog : Mérpnon tov 1E®A0vg Kol Tov onueiov avapAieSemg
tov Provtileh pe ™ yPNoN OVTOCKESI®Y OPYAVMV POCICUEVOV O OVTIKEILEVOL

KaOnuePIVNG YpNOEMC.
21001 TOL TTEPALOTOG :

1°° mepduarog

*  No emPefoardoovy 01 0GKOVUEVOL TV ETLTVYIO TOV

* No dwmotwbel n oélo g pértpnong  euvowkov peyebov yoo eoymyn
TOL0TIKOV CUUTEPACUATOV TAV®O GE L0 XNUKN ovVTIOpaoT

* No &fokeiwbBovv o1 0oKOVUEVOL GTN (PO OTADV OPYAV®V Yio HETPNOM
QLGIKOV peyebav

*  Noa gunedmbel 1 €évvola Tov 1EDS0VG Kot TOL GNUEIOL OVAPAEENC
5.3.1. OepnTiKo pépog

IE®oeg TV VYpOV

Kotd v xivnon tov vypov, €KTOG amd TNV VOPOCTATIKY TIEST, TOV EVEPYEL
KGOETO TPOC TNV EMPAVELDL TOV VYPOV, LITAPYOVY KOl SVVANELS TOL EVEPYOVV KT TN
dtevbuvon g kivnong tov vypov, Kol pdAoTo ovtiBetng @opdc mpog T Qopd
Kivnoewg avtod. Ot duvdpelg avtéc opeilovion oty TP TOL AVATTUGGETOL AOY®
™G Opopds tayvtntoag (du) Tov popi®v ToL VYPOD GE VO YEITOVIKA GTPMLOTO.
anéyovta PeTa&d toug Katd dz kot ovopdlovtal YEVIKOG 1EMOEG | ECMOTEPIKY| TPIPN

TOV KIVOOUEVOL VYPOU.

Por) uypou
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H obvaun avt F mov evepyel mveo o€ (o opiopévn em@dveld S Tov
KWWOOLLEVOL VYPOV GE GYECT TPOG 161 YEITOVIKN EMUPAVELD TOV OTEXEL ATO TNV TPAOTN
katd dz kol To popo TG omoiog Kivovvion pe opopd toyvtntag du and ta popo
™G TPMOTNG, 0ldeTON 0O TO VOUO NG 1EDAOVG pong Tov Newton :

d
F=ngs% (1)
Z
Omov n eivar évag ovvteAeoThg avaloyiog mov ovopaleTol GUVTEAESTNG 1EMAOVG.
Avvovtag ™ oyxéon (1) o¢ mpog n kol avtikaBiotdvTog To Heyen e TIG LoVAdES

TOVC, VTOAOYILOVLE TIG SUGTACELS TOV GLVTEAEGTOV 1EDOOVE :

— = : = ——"Sec = poise
u cm- Ccm cm

F o dz dyn cm dyn
S

To mAiko 1oV GVVTEAEGTOV 1EMOOVE EVOG VYPOV TPOG TNV TLKVATNTO OWTOV KOAEiTAL

KWNHATKO 1EGSEC Kat éxel taoTdoelg cm?/sec, 1 aAAde stokes :
7, =§ (cm?/sec)

[a ™ pon vypod amd Aentd KATOKOPLPO COANVA, OTOV GTNV EMPAVELL TOL
evepyel LOVO 1 OTHOGOAIPIKN TEST), KOl 1] PO} TOL VYPOV EIVOIL VILATOELONG, IGYVEL M

eElowon tov Poiseuille :

V=L'd-g-r4-t (2)
8-n

Omov :

* V0 0yKOG TOV VYPOL TOL EKPEEL QIO TO COANVA
*  n:0 GLVTEAESTNG 1EDOOVG

* d:mn mokvoéTnTOo TOL VYPOL

* g1 emrdyvvon g PapdtTnrog

* r:1 aKTivo TOV COAVA

* t:0ypdvoc EKPONG
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To 1€bdeg e&aptatarl ko amd tn Beppokpacio. Eyxel Ppedel mwg o cuvieleotn
1Emoovg oe ovvnbiouéveg Beppokpacieg, ehattaveTon Katd 2% mepimov pe avEnon

¢ Oeppokpacioc kot 1 °C.
Métpnon tov cuvrereoti] 1IEOO0VS pe 10 1KEmOopeTpo Ostwald

Ao ™ oyéon (2) av AVGOVUE O TPOG N TOTE TPOKVTTEL TOG :

4 Y
n=(ﬁ~dgr)t 3)

ONAadn o0 cvvteEAEoTNG 1EMOOVS eivan gVBEwg avdAloyog Tov xpdvov ekpong evog

VYPOV.

Av vroBécovpe Tmg Exovpe dVO JOPOPETIKE VYPA LE CUVTEAEST 1EMOOVE Ny
Kol Ny, To omoio £yovv mukvotnteg d; ko dp, TOTE Yo TOV 1010 OYKO €Kkpong amd

oyxéon (3) mpoxvmret

n d -t
n, d,-t,

4
Av BuopnBovpe ™ oyéon mov pag divel To KvUaTiko 1EMOLS :

n
77k=g

161 M OYéom (4) yiveTon :

N _ 4 (5)
N b

Metpdvtog ETOpEVMG TOVG ¥POVoOLG ekpong, HeTald Tov yapaymdv (o) kot (B)
o010 1Ewdopetpo Ostwald, vypav icov dykov V kot yvaopilovtag to Kivnpotikd 1EDoeg

OV €VOG LYPOV, UTOPOVLE VO BPOVLE TO KIVIHOTIKO 1EDOEG TOL AALOL VYPOV.

42



Xopon) (o)

Zopozy (B)

IE®wdoopeTpo Ostwald

Ynueio avaeregemg

Otav éva vypd tomobeteitan péca oe €vo kKAewotd doyeio, n mieon péoa oto
doyxelo av&dvetar, kabBmg poOplo Tov VYPOVL TEPVOLV otV aépla Pdon (atpoti).
[MapdAinia, popwr omd v aéplo. GAcCT TEPVOLV OTNV LYPN ¢@Acm, Kabmg
OLYKPOVOVTOL UE TNV EMPAVELD TOV LYPOV. e KATOW YPOVIKN GTIYUN Ol TOVTNTES
TV 000 QUIVOUEVDV YivovTal 10€G, dNANON EMEPYETAL 1COPPOTIN. XTNV KATAGTAON
OLTH), Ol 0THOL 0IoKOVV OpIGpEVN TtieoT, mov ovopdleton téon atumv. H tdon atpomv
evog vypov efaptdrtor and t Oepuoxpacio. Oco avéavetar n Beppokpacio Tov

VYPOV, TOGO AVEAVETAL KAl 1] TAOT) TV OTUMV TOV.

H younAdtepn Bepprokpacio otnv omoia £va vypo €xel EmopKn TAOT ATUAOV, £TGL
®oTE VO oynUoTicel avaPAEEIHO HiyHo HE TOV OTHOCQOPIKO 0€po.  KOVTO OTNnV

EMPAVELD TOL VYPOV, ovoudletal onueio avapieEwg (Flash point).

To onuelo oavapieEemg Mg ovoiag eEoptatar omd v mieon, v
TEPLEKTIKOTNTA TNG ATUOSPOIPAG o€ 0&uyOVo, TNV KaBapoTNnTa TNG 0VGING Kot amd T
puébodo pe v omoia petpdrtar. ‘Etot givar mohd mbBavd pia ovsio va oynuoticet
avaeAESipo piypo pe tov aépa og OBegpuoxpacioo moAD younAdtepn amd VTN TOL
avaypaeeTol oTOVG TivaKeg, OV TN wEoN &ivonl onUOVTIKE younAdtepn NG

OTLOGQALPIKNG.

Ta vypd KatatdooovTol 6€ KATNyopieg Kivduvou avaeieEemc faon tov onueiov

avaeAretng tovg. H Paocwm avtidnyn eivor n €€ng : vypd tov omoiwv to onueio
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avaeAeCemc etval YapunAotepo amd Vv mo LyMAN Bepuokpacio TePPAALOVTOS TOL

elval SuvaToOV Vo, ELPOVIGTEL € £Vl TOTO KATATACCOVTOL GTO EDPAEKTO.

Yoppwva pe tig odnyieg g E.E., vypd pe onueio avaeieEng pikpotepo tov 21
°C yopaxtnpifovior og¢ moAd e0plekta, evd vYpa pe onueio avagieéne and 21 °C

gwc ko 55 °C og gbheprexro.
5.3.2. Opyoava, oKgON KOl GVTIOPACTIPLO.

Mo v extéleon tov TMEPAPATOG TO amopaitnTa dpyava Kot okedn givol To

egng :

*  OgpUOVTIKO GO

*  OgpuUOUETPO TKAVO Y10 LETPHOELS TOVAdLoTOV Em¢ 300 °C
* 2 ovpryyeg

e 2 mompra (Eoemwg twv 100 mL

* Avantmpog

¢ Xpovouerpo

* 2 V0A0l ®POAOYIOV

e E0AvN Aopida

*  Muwpd arovpvévio doyeio

*  Avo pikpa koppdrtio PopPaxt
5.3.3. lleypapatikn dwadikacia
1° uépog : Métpnon Tov 6VVTELESTN KIVI|ROTIKOV IE®O0VG TOV Provtiler

Metagépoope mepimov 20mL nAédato and ™ eraAn og £vo motpl (EoEmS TV
100mL. Me po ovpryya tov 10mL avappopovpe nAélato and 1o motnpt (Eoemg
HEXPL TANPOCENMS TNG GVPLYYAG. TN CLUVEYELD LLE TPOGOYN, OPAPOVUE TO EUPOLO TNG
oLPLYYOS, OPNVOVTIOG TO TEPEYOUEVO TNG VO €KPELGEL 6TO0 TOTNHPL (EoEmc, Kol
HETPATOL LE XPOVOUETPO O YPOVOC £kponG Tov NAMeAaiov and ta 10mL €wg Ta 2mL.
Koatd ) ddpkela g ekpong epovtilovpe dote | cvpryya va eival katakopven. Av

N TPAOTN YPOVOUETPNON OEV €lval EMTLYNG, AVOPPOPOVUE TO EAdl0 HEGO Omd TO
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motpt {Eoemg ko emavarapfavoope ) oadikacio. O ypOVOg EKPONG KATAYPAPETOL.

Ka0e emroyng ypovopétpnon eravaropupdveror dAieg 00 @opéc.

2 ovvéyeln, pe o GAAN cOpyyo, avappPOPOVLE
BovtileA amd6 v whveo otoldda  TOL  pEYEAOL
doKiuaoTikod cmifva Tov 1% mepduatog. AkorovddvTag
™V mponyovuevn dwadikacio, agnvovpe 1o Provtiled va
expevoetl and to 10mL €wg ta 2mL, péca og véo motnpt
{éoemg, opovtiloviag n ovpryyo vo elval Katakdpvon.
Kataypdoovpe 10 ypdvo ekpong. Av  Bewpnbel
amapoitro, 1mn JSwdwocio emavorappaveton.  Kdbe

emMTUYNG YpovousTpnon emavorlappavetor GAleg SvO

Popéq.

Oeopiviag Twc N Oepuokpocio Tov gpyaotnpiov eivar 20 °C, Siveton 10

Kvnpatiko 1E0deg Tov nheiaiov oe avti ) Beppokpoacia :
— 2. -l
Nk eraiov=0.789 cm~'sec

Me dedopévn TV TN TOV KIVNUOTIKOV 1EDO0VG ToL NAteAaiov Kot pe Bdon ta

TEPALATIKA OedopéEVa Kal TN oxéon (5), COUTANPDOGTE TOV IO KATM TIVOKOL.

Xpovog | Xpovog | Xpovog Méoog 6pog Kwnpotiko
Ovopa EKPONGS | EKPONG | EKPONG | XPOVOUETPGEOV Emogg
oveiog t t, t3 (cmz'sec'1 |
(sec) (sec) (sec) (sec) stokes)
HMaéharo 0.789
Buovrileh

Evdewktikd, avagépetar mwg to Kvnuotikd 1Eddeg tov Provtiled, OmmG
TpokLITEL Ao TN PPAoypaeia, eivar mepimov 0,189 stokes. Apa 660 Mo Kovtd G€
avth TV Ty eivar to kivnpotiko 1EmSeg tov Provriled mov mapackevdotke oto 1°

nelpApa, TOG0 TEPICGOTEPO KATAOEIKVIETAL 1) EMLTLYI0L TOV TELPANOTOG,
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Mépoc2°: Aokt Kaboemg

e 800 vaAovg ®poroyiov TomobeTobe
and  éva  pkpd  xoppdtt  PopPdxt.
XPNOWOTOUDVTOG TIS OVTIGTOLXES CUPLYYES
oL ypnowomomOnKay ot HETPNON TOL
Emoovg, OlPpéyove 1O Eva KOUUATL
BauPakt pe nNAélomo kot TO GAAO  UE
Blovtiled. Xt ocvvéyew, pe €vav ovomTipo
TPOGTOOOVE VO OVAWYOLLE TO KAOE KOUUATL
oand  Poppdkt Kol TOPATNPOVUE  TO

AVOPAEYETOL TTLO YPTYOPOL.

Mépoc3°:  Mérpnon Tov onueiov avapre&emg

AlToEN TPOGILOPLoROD onuEiov ava@rESemg

Me 1t ovpryya mov ypnouwomolovcape Yy 1o Proviiled mpornyovuévad,

petapépovpe 6-7mL Provtiled amd 10 peydAo OOKIHOCTIKO COANVO, GE &va LUKPO
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alovpvévio doyelo (Baom amd kepdkt peo®). To doxeio otn cvvéyela tomobeteitan
nhveo og Bepuaviikd copa. Iave and to doyeio Tomobeteiton yvdAvo kdAlvupo pe
eykonn. H tomoBétnon kot amopdkpovven tov yudAvov KoAOUHOTOS YIVETOL HE TN
Bonbewa pog Eoavng Aapidag. H eykomn tov KOAOUHOTOS ¥pNOIUEVEL GTO VO, UTOPEL
10 OepuopeTpo va tomobeteiton péoa ot Aekdvn Tov doyelov. Apykd UmopovUE vo
Oepudvoope ypryopa, Opwg mpoomabodpe o puOuodg avodov g Beppokpaciog petd
toug 120 °C va givon apydc. Eivor mbavd ota npdta 6tddior e 0éppoveong tov
BlovtiCeA va mopatnpnBodv @uooiideg Ppacuod. Avtég ogeihovtor o€ TLYOV
vroAeippata yhvkepivng, nebavoing 1 vepov mov gtdvovv 6to onueio (Ecemg TOVG.
IMa va petpnoovpe 1o onueio avapAiééemg mpoPaivovpe otic e&ng moAd kabopiopéveg

KWVIOELS :

1. Tlopatnpodue ™ Bepuoxpacio
Me 10 éva xépt pag ovaPOVLE TOV AVOTTTHPOL

Me 10 GAAO YEPTL ATOUAKPVVOVLE TO YOAAIVO KAAVLLLOL

Sl

[TAncwdlovpe ™ GAGYQ TOL OVOTAPO GTIYULOO TOAD KOVTO OTNV ETPAVELD
tov Beppavopevov Provtiler
5. AmopoakpHvovpe ToV avamTipo

6. Xxemdlovpe to doyeio

Av minoidlovtag ) eAdya otiypaio oto Oeppotvopevo Provtilel axovotel o
YOPAKTNPIOTIKOG KOl GOVIOHOS NY0G (€va YOpAKTNPIOTIKO “Top”) MG UIKPNG Ko
YPNYOPNS avapAeEng, tote 10 VYPO Hag £xEl PTAGEL 6TO onueio avdeieéng tov. Av
OEV KOVGOVE KATO0V 10, OKETALOLE Ko TAAL TO doyelo emavarapPdvovtog tnv

7o move dadikacio. H emoavainyn g diadikaciog de Ba mpémetl va yivel apéowg.

Hoapatypnon : H pértpnon tov onueiov avaeieEng o kabe detypa yiveton e@dmos.
Y& mepintmon mov ypeloTel va EAVOUETPTICOVE TO oNUEl0 avapAeENS, TT.Y. YTl dgvV
elpaote olyovpot v tnv opBotnta g Beppokpaciag, Torobetodpe 6T0 GAOVUIVEVIO

doyelo véo detyua ProvtileA.
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5.3.4. Yyiervn] kot aoc@aigia

Oocov apopd otV aceoir] desaymyn Tov 0e0TEPOL TTEPAUATOC B TpémeL va

otabovpe og Tpia onpeia :

1. omapaitro elvor To yvoAld aceoAeiag, dwitepo Katd TN HETPNON TOL
onueiov avaeieEng

2. ypnom g ovupLyyags : ot aokovueVoL Ba mpémel val efvor 10101TEPA TPOCEKTIKOL,
€101 ®ote vo punv Tpumnovv ot 1101 1| TPOKAAEGOVY TPAVUOTIOUO GE AAAOVG.
Y& mepintmon TPavUOTIoHOD, TO YEYovog Oa pémel va avapepbel aueso otov
eMPAETOVTO TOV EPYOGTNPIOV

3. xavon kot avapieEn tov Provriled @ av yu omolodnmote AdYO, KATA TN
pétpnon tov onueiov avapieEne, to Provtiled avoaeieyel Ko dwotnpel v
KoOon Tov HECOH OTO O0YEl0, STNPOVHE TNV Youypoio poc. Xe Kol
TEPIMTOON OE YPNOYOTOOVUE VEPO Y vo. TO0 ofnoovpe. Apkel va 10
evonéovpe O6mwg Ba @uoovoape yw vo ofnoovpe éva kepl. AAMOG
OTOLOKPHVOLUE TAV® 0O TO d0YElo To OEpUOUETPO KOl TO OKETALOVLE LE Eval

ot pt (Eoemg
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6.MAPAPTHMA

6.1. ‘Evrurro epyaornp akng avagopdag

ANAD®OPA AITOTEAEXMATQON EPTAXTHPIAKQN AYKHXEQN
ITAPAXKEYHX BIONTIZEA

Encdvopo :

Ovopa :

Huepopnvia :
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AYKHXH 1n : METPHXH KINHMATIKOY IZQA0YX

Me dedopévn Vv TN ToL KIVIUATIKOD 1EMO0VE TOL NALEANIOD :

Nk saiov=0.789 cm”sec™
Ko T oxéon :

4

T
N b

GUUTANPADOGTE TOV MO KAT® TIVOKOL.

Mivakag 1
Xpovog | Xpovog Xpovog Méoog 6pog Kwnpotiké
Ovopa. EKPONG | EKPONG EKPONG YPOVOUETPNOEMV 1Emoeg
ovoiog t t; t; (cm*sec”’ 7
(sec) (sec) (sec) (sec) stokes)
HMéharo 0.789
Buovrileh
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AYXYKHXH 2n : METPHXH XPONOY ENAPEHX KAYXHX

Extehdvtag 1 Ookun KOVUOMG, GULUTANPOGTE TOVS YXPOVOLG GTOLG OTOIOLG

mapatnpeital Evapén g Kavong yuo 1o Kabe LAIKO.

MMivaxkag 2
Xpovog mov amarteiton yio TV
Kavowo piypa
évapén kavong (sec)
Buovrileh
HMéhono
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AYXKHXH 31 : IPOXAIOPIEMOX XHMEIOY ANA®AEZEHX

SOUTANPDOOTE TOV TAPUKATO TIVOKO

Mivaxkag 3

Ynueio avaereéng
(°C)

YuvoMKoOg ypovog

EKTELEGTG TS EMTVYOVG

péTpnoeng (min)

A 00¢ doxip®v
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6.2. [lpospyaoTnp aKES EpWTNOE €
1" epdtnon : Tugivor to Provrilel,;

2" gpdNon . Av kamolog cog pwtovoe, «yluti to Provrilel eivar Quokd kot

AVOVEDGIIO KAOGIHO;», £6€lg Oa Tov amavTovoaTs :
a) yloti pmopel va mpoéAfet and putika 1 {oikd Aot
B) Yot popet vo ovTIKOTAOTNGEL TO TETPEAALO

v) ywri elval Prodactdcipo, pn toékd Kot yopnAng meplektikotrog o Oelo ko

OPOUOTIKES EVDOELG
3" gpdNon : o amd TIg TapakaTm TpoTdoels ival Aabog;
a) To Provrilel &xel mapdpoteg 101011 TEG e TO VTILEA amd meETpELALO

B) Katd v xavon tov Provtilel, oe oyxéon pe to metpéhono vtiled, ekmépmovion

Myotepa 0&gida Tov almdTov

v) To Provtileh pumopel va ypnowomomBel wg £xel 6TIC MON VIAPYOLGES UNYOVEG

vTilel, pe EABYIOTES TPOTOTOGELS AVTMOV

4" gpdon : [og propei va Pedtiobdel o vymAd 1EDSEC Kot 1) YounAy TTnTIKOTNTA

TOV EAOI®V;

5" gpdNon . And 1 anotedobvran Ta Aimn kot oo [pdyte To YEVIKO GLVTAKTIKO

TOTO AVTOV TOV GCUOGTATIKOV.

6" epdNon : I'payte ™ yeviky ynuikn e&icmon g peteotepomoinong. Iloto
OLOTOTIKA TOV MOV Kol EAi®mV UTOPOVV VO GUUUETACYOVYV GE OVTOV TOV EI00VG TNV

avTiopaon; ADOGTE YEVIKO TOPAOELY L.

7" epdon : Tpdyte 10 unyaviopd g PBOoIKE KOUTOAVOUEVNG UETECTEPOTOINONG

KOl TEPYPAYTE TO STAO POAO TOV KATOADTN.
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8" epdnon : Tati ypnowonolodue oteped kavotikd vatpo (NaOH) wkor oyt

SlGALULA TOV;

9" epdNon : Ti ovoudlovue 1E®deC, moleg o1 HOVAdES TOv Kot TU ekQPAlel amd

QLGIKT dToym;
10" epdTnon :Ti ovopdlovpe onpeio ovaeretng kot amd 1 eEaptdron;
6.3. ATTavrioe ¢ OT ¢ TTPOEPYAOTNP AKES EPWTNOE C

1" epdnon : Q¢ Provriled opiletor to 6VVOLO TV KOOAPOV KOVGIH®Y TOV 0ToinVY N
YN €ivol QLGIKN KOl OVOVEMGLUN KOl TO OTOi0l UTOPOVV VO OVTIKOTOGTIGOVY TO
ovpPoatikd metpédaio viileh 1| va mpootedohv 6e OVTO KOl VO OITOOMGOVY KOG
plypata. Ilpoxertor yio  xovoipo  Prodocmacipo, pUn  Togikd Kot YOUNANG
TEPLEKTIKOTNTAG o€ Ogilo Ko apopotikés evooels. H mpoélevon toug pmopel va givor
elte Qutikd gite (KA Ao, YPNOIUOTOMUEVE 1] UN. ZVVETMOC, TNyN ToL ProvtileA

etvai 1 Bropdlo.
2" gpdTNon : Twoth sivar n TpdTocn o)
3" gpdNon . Zwoty givor n mpdtoon P)

4" gpdon : To 1Emdeg kar N wTnTikdTTo TOL Provriled dvvavtat va Peltiwboly pe
Vv TEYVIKN NG petestepomoinons. Eotépec moAd peydhov poprakov Papovg kot
TOAVTAOKNG OOuNG “pdeTacynuatilovtor” o€ €0TEPEG Ue TOAD WIKPOTEPO HOPLOKAL
Bapn, omlovotepn SOUN KOl GUVETMOG YOUUNAOTEPOL 1EMAOVG KOl VYNAOTEPNG
nmrikémrog. [Ipoxkertar yio g e€oupetikd  amodotikny mepopotiky  péhodo

EVPVTOTNG EPOPUOYNG OTNV TaPASKELT| BrovTiled otklakng 1 Prounyavikng KAILoKaG.

5" epdon : Baoikd cvotatikd Tov Mrdv Kol Tov ehaiov sival ol Tplectépec Tmv

Mropov o&€wv pe T YAvkepivn (Tprylvkepida)
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H,C-OCOR'
|

HC-OCOR"
|

H,C-OCOR"™

TpwyAukepiblo

6" epd@tnon :H peteoteponoinomn sivor pio avtidpoaon mov kataAfiyel og icoppomio
Kol mpaypatonoleital pe v aviiEn tov oavtdpaocmmpiov. H mapovcio evog
KOTOADTN UTOPEL VoL ETITAYOVEL CNUOVTIKA TNV avVTIOPAoT), EVO 1 TEPIGOELN AAKOOANG
umopel va em@épel VYNAEG AmodOGEIS GTOV €V AOY® peTasynuatiopd. To yevikod

oYNMo TG avTidpaonS aVTMg etvar :

KATOAU TNG

RCOOR' + R"OH RCOOR" + ROt

Ieviké oyfpo petestepomoinong

Q¢ KataAdTteg umopohv va ypnoiporonbovv pia mAeldoo 1oyvp®v oEEmv 1

Baoewv. Ot mpotevOUEVOL UNYOVIGHOTL dTvovTal GTNV ETOUEVT] TOPAYPAPO.

7" epdTON . Booikn Kotdlvon
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10 otddwo (1), n Pdon B avtidpd pe v aAkodAn, divovtag To amapaitnTo yio
mv avtidpaon aikoleidro. H mupnvoéeiln mpocsPoin tov mpdTov kapfovuiiov tov
TPLYAVKEPLOTIOL Oamd TO OAKOEEIOI0 00MYel OTO GYNUOTIOUO €VOC TETPOESIPIKOV
EVOLUESOV GTO 0TAO0 (2), amd TO0 0moio TPOKLITOVY G6TO0 GTAd (3) €vag TPADTOG
OAKVAECTEPOC Kol  OvVIOV  TOL  evamopévovtog  otyAvkepdiov. To  televtaio
TPOGAAUPAVEL TO TPOTOHVIO OO TOV KATAAVTN, OVOTOPEYOVTOS TO OVTIOPOGTIPLO GTO
016010 (4), dGoTE AVTA VO GLVEXICOVY KOl UE TIG VTOAOUTES E0TEPIKEG OUAOES TOL

OtyAvkep1diov Katd TapOUolo TPOTO.
8" epdon : Tt mapovsio Kdatog 0dnyel oe avemOOUNTN can®VOTOinoM.

9" epdNon : Katd v kiviion tov vypdv, ektd¢ amd TNV vdPOcTATIKY TiESN, TOL
evepyel KAOETO TPOG TNV EMPAVELD TOL VYPOL, VITAPYOLV Kol OVVALELS TTOL EVEPYOLV
Kot TN oevBuvon g kivinong tov VYPov, kot paMoto ovtifeTng eopds mpog ™
@opd Kivnoemwe avtov. Ot SLVAUELS AVTEG 0PEiAOVTOL GTNV TPPN TOL AVOTTHGGETAL
AOY® ™G drapopds tayvntog (du) Tov popiowv Tov VYPOL Ge GVO YEITOVIKG CTPMLOTO.
améyovta Peta&d toug Katd dz kot ovopdlovtal YEVIKOG 1EMOEG | ECMOTEPIKY TPIPN

TOV KIVOOUEVOL VYPOU.
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To 1€bdeg e&aptatarl ko omd tn Beppokpacio. Eyxel Ppedel mwg o cuvieheotng
1Emoovg oe ovvnbiouéveg Beppokpacieg, ehattaveTon Katd 2% mepimov pe avEnon

¢ Oeppokpacioc kot 1 °C.

10" epdtnon :H younlotepn Oeppoxpacio oty onoio &va vypd £xel emopkn thon
OTUOV, £TGL OGTE VO CYNUOTICEL OVAPAEEILO HiYLLOL L€ TOV OTHOGOAIPIKO 0EPO KOVTA

oTNV EMEAVELR TOV VYOV, ovopaleton onueio avagieéng (Flash point)

To onueio avaeieéng piag ovoiag eEapTATOL OO TV TEST, TNV TEPLEKTIKOTNTA
™G atpoceapog o€ o&uyovo, v kabapodtnta g ovsiog kol amd ) puébodo pe v

omoio petpdrat.
6.4. MsTaspyaoTnp aKéC EpWTHOE €

1" epdtnon : Mnopeite vo oke@teite £vo Adyo yio Tov onoio 1o éAato Oepuaiverton

gwc Tov 55 °C xan Oy o mhvo;

2" gpdon : Tati 1o doyeio pe 10 6TEPED KAVOTIKO VATPLO TPEMEL Vo TopaTileTa

YPNYOPOQ. LETA TO AVOLYUE TOV;

3" epdtNon : [doec otiPfddeg Srokpivetor 610 UeydAo SOKIUACTIKO GOARVO KOl T

mepLEYEL M Kobepia,

4" gpdon : H peteotepomoinon tov ghaiov 11 emmtmosi eiye oto 1Eddec; TIpy
akoun petpndel 10 Kivnuotikd 1EMOEG, TAOC YiveTonl ovTIANmT M UETOPOAN TOL

1E£MO0VG;

5" gpdon : To onueio avapretne Tov nhchaiov, pe Bdon ™ Piproypopia, sivar
nepimov 300 °C. 'Eyxovtac petproel to onueio avaereéng tov ProvriCed, T

nwapoatnpnon Oa propovcate vo KAVETE Yo TV TTNTIKOTNTA TOL TPOIOVTOG;

6" epdon : Katd ™ pérpnon tov onueiov avapriéEeng, av dev aKoDGOVUE TO
YOPAKTNPIOTIKO NYO TNG OvVAQAEENG, Yot dgv Tpémetl vo. emovorldfovpe apuéoms

SladKacio yuo véa SOKIU oVAPAEENC;
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6.5. ATTavrnoe ¢ OT ¢ UETAEPYAOTNP AKEC EPWTHOE C

1" epdtnon : To éhono Oepuaiveton £og tovg 55° C, kat oyt Topomdvm, GGTE N 61N
OLVEXELN AVAIEN TOV LE TNV OAKOOAN, TN HEBAVOLT, va UV €YEl OC ATOTEAECUA TNV
g&dton aAkoOAng kol v amdAiew uépovg ¢ (0.0, pebovorng = 64.7° C).
AMwote, 1 Oepprokpacio ot emapkel, 0TS Exetl dramoTmbel amd To mElpapa, MoTE
va yivel emroymg M avtidopaot. ‘Exovtag katd vov Tig apyés g ,
Eyovpe KABe AOYO va ektehovue TO Telpapo oe 660 TO dvVOTOV YOUNAOTEPES

Oepuoxpacies, yio AOYous e£01KOVOUNGNG EVEPYELNG,.

2" gpdon : To Soyeio pe 10 oTEPed KOWOTIKO VATPlo Tpémel vo. Topatiletat
YPNYOPO UETA TO GAVOLYHA TOV, TPOKEWWEVOD VO TPOGTATEVTEL OO TNV LYPACio, TOL
nepParirovtoc, kabott vypookomikd. Eniong, pe tov tpdmo avtd amopedyeTol Kol M

avemBount avtidopaon g Pdong e 1o d1o&eido Tov avOpaka TG ATUOCPULPOC.

3"epdNon : Apyikd, Sev vmdpyet epeavig Sidkpion oTifddov oto  peydlo
SOKIHAOTIKO GOANVO, 000 OUMG TEPVA O YPOVOG M Oldkpion &ivar OA0 Kol 7o
eppovne. H avotepn otifdoa sivor 1 eAaidong Ko cuvietdror and 1o Provriled mov
TOPOCKEVACTNKE KATA TNV ovtidpaocn, kob®O¢ Kol oamd To. OmOolo VTOAEIpOTO
nAtedoiov mov dev  avtédpacav. XNV KotdTEPN OTIPASN CLYKEVIPOVETOL N
oYNUOTIGUEVT] YAVKEPTVY, pnall pe Omolo VTOAEIpATO OAKOOAN G, KaBMG Kal pe mhavn
mocdTNTA LYPACiaG, AV avT £xEl IGPAAEL 6TO cvoTUa omd TO TEPPAALOV. XNV
TEPIMTOON MOV GTO EVOWAUEGO T®V 000 POcKdOV oTIPAO®V, aKOUN Kol HETO Omd
TOAM| pa, dtakpivetarl o OO TOocOTNTA TOV GLYYEEL TO, OPLA TOVS, TOTE HAALOV
TPOKELTOL Y10 TNV TEPIMTOON TS avemBVuUNTS KBNS TOv TEPANATOS Kot EXOVV

TPOKVYEL GATMVES

4" gpdon : H peteotepomoinon tov nhelaion éxel og amotédeouo ™ peiwon tov
EMO0VG TOv VAMKOV. Avtd yivetar ovtiAnmtd oyeddv oe kdbe yeplopd TOL
npokvmtovtog Provriled. Tlpwv yiver m pérpnon 10V KWNUOTIKOV 1EDGOOVE TOV
BlovtileA, eivar mpopavig N 01Popd TG PELOTOTNTAS TOV Amd TOV NAEANIOV Ko
UOVO amd TN HEYAAT SLopOopd GTNV EVKOALD 1) OLGKOAIN AVTANGONG TOGATNTOS TV dVO

pypdrov pe ) Pondeia g ocvupryyog
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5" gpdon : Q¢ yvootdv, N yaunidtepn Oepuokpocio otnv omoia Eva vypd Exet
EMOPKN TAON OTUDV, €TI0l OOTE VO OYNUOTICEL OVOEAESWO piypo HE  TOV
OTHLOGQALPIKO 0EPO KOVIA GTNV EMUPAVELD TOV VYPOV, OVOUALETOL OMUEL0 avaPAEENS
(Flash point). H pétpnon tov onueiov avaeieEng tov Provtiled €0€i&e  OTL awtd
Kwvetton og Oeppokpacicc capmc kdtm tmv 200° C, cuVErdS TPOKELTOL Y10, VO COPDS
TINTIKOTEPO pUiypa, dpo KOAOTEPO KAOGIHO, amd 0,TL Eivat To NALEANL0, TOV 000V TO

onueio avagieEnc etavel tovg 300° C.

6" epdon : Koatd ™ pérpnon tov onueiov avapriéEeng, av 8ev aKODGOVUE TO
YOPOKTNPIOTIKO NY0 NG avaeAedng, Oev mpémel va emoavoAidfPoope apéowg
Swdwacio yioo véo SOk avagAeing, @ote va dmcovue o1n Beppokpacio Tov
CLOTNUOTOG TO XPOVO Va TECEL OPKETA, TpobmoOBeon amapaitntn Yo TNV apyn Kot

OMOTN TPOGEYYIOT KOt TAAL TOV LETPOVUEVOL GNUEIOL OVOPAEEEMC.

6.6.Ymmoornp {ousva avr dpaorrp a (Supported Reagents)

Ymoommpilopeva aviidopactipla ivol To VAIKE ota omoio va avTidpacTnplo,
n.x. KOH 1 FeCls, &gl mpospoendei o€ éva adtdAvto, avopyavo 1 opyoviko, DAKO

(.. og silica gel, alumina, evepyo dvBpaxa, {edMbBo mAd KTA.)

Me v mpospoPNon VOGS AvVTIOPAGTNPION GTNV ETPAVELN TOV TPOCSPOPNTIKOV
DMKOV 1 OTOTEAECUOTIKY] EMUPAVEIDL TOVL AVIIOPACTNPIOV OVEAVETOL OPOLOTIKA
(nepwcég exatovtadeg @opéc!). To tedevtaio éxel ®g ovvémeln v avENoM NG

dpPACTIKOTNTAG TOV AVTIOPACTIPIOoL.

EminAéov, ta vmoommpildueva oavtidpactiplo TapEyovv HeYOADTEPN ELKOAA
YEWPoU00 am’ 6Tt o cuVNGUEVE aVTIOPAGTHPLA, KOODG EKTOC TOV GALDY UITOPOVV
€VKOAOTOTO. VO amopakpLVOOUV omtd To piypo g aviidopaong pe ombnon. Axkoun

elval SuVATOV VO, ETOVOYPNCLOTOO0VV.

Téhog, ka1 avtd elval witepa evolaPEPoV amd TEPPAALOVTIKT] OKOMLA, Ol
aVTIOPACELS GE VTOGTNPILOUEVE OVTIOPACTNPLN. OV AMOLTOVV OHAVTEG 1 OTALTOVV
Uovo pukpég moootTeg ovT®V. H ghayiotomomuévn ypnon SloAvT®dV EA0TTMOVEL Kot

TNV EMKIVOLVOTNTO TOV TEPOUUATIKOV OL0OTKAGIOV.
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[Na éva peydho ypovikd OSdotnuo To VIOCTNPWLOUEVH  OVTIOPUCTIPLO
BeopnOnkav amdAd g avtidpactplo LEYAANG empdvelag. Xnuepa yvopilovue 6t N
doUT TOV GTNPIKTIKOV VAIKOD, TO €100G Kal 01 Tomobecieg Twv evepymdv BEcewv KaBDg
KOl 1 GLVEPYEWL VTOCTNPIKTIKOL VAKOD Kol oavtidpootnpiov &ivar onuovtikol
TOPAYOVTEG, OO TOVG OTOIOLG €50PTATAL 1 TOYVTINTO KO 1 EKAEKTIKOTNTO TOV

EKTELOVUEVOV AVTIOPAGEMV.

H omovdadmro tov vroompllOpeveoy avidpacTnpiov oIy OpYUVIKY|
ouvBeon, énerta amd EIKOGUTEVTE YPOVIOL EUTELPTOC, avapévetal va ovénbel, Kupiwg ev
oyel g véog meplParlAovtikng vopobesiog kot TG TopaTPOOUEVNS HETOKIVIONG

TOYKOGHMG TPOg «kaBapéonteyvoroyied.
6.7. Movruop AAov 1eg

Amo ™ kN eneEepyacio Tov opvkTov povtuoptAlovitn (Al,0;44S10,°xH,0)
TOPOCKELAGONKE [l EKTEVIG CEPA KATOALTAOV Tov yapoaktnpilovtor amd vynAn
KOTOALTIKY] dpdiom 1dwitepa 6€ aVTIOPACELS TOL OMOLTOVV KATOAVTEG 0EEN KOT
Bronsted 1 Lewis. [TAeovektovv o€ oyéon pe T KAAGIKA 0EEQ AOY® TOV EDKOAOTEPOV

YEPLOUOV TOVG, TNG YMNMIKNG TOVG AdPAVELNG KOl TOV YOUNAOD TOLG KOGTOVC.
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6.8. AvaAuon &1 kK vouvoTnTag TWV XPNo LOTTO OUUEVWV
avr Opaornp wv (Risk Assessment) , KAPTESC OEOOUEVWV
aopale’ac (MSDS)

6.8.1. Hméhano

1. Product and Company Identification

Suppliers Product Name Sunflower Oil
INCI Name Helianthus Annus Seed Oil
Supplier CedarVale Natural Health Inc.
CAS No. 8001-21-6, 164250-88-88
EINECS 232-273-9, 273-313-5
JCLS No. N/A

2. Composition

Sunflower Oil is a vegetable oil derived from the seeds of Helianthus
Annusand it's varieties
3. Hazards Identification
This material is readily biodegradable and unlikely to accumulate in the

aquatic environment. Discharge of large amounts into the aquatic
environment may kill fish and other aquatic organisms by oxygen depletion.

4. First Aid Measures

INHALATION No adverse effects due to inhalation of
vapors are expected.
INGESTION Call physician for advice

Irrigate with heavy water stream for at

EYE CONTACT least 15 minutes

Due to its use in cosmetics, no adverse
SKIN CONTACT effects are expected. If irritation occurs,
wash exposed area with soap and water.

5. Fire-Fighting Measures

SPECIAL FIRE FIGHTING
PROCEEDURES; Combustible material.
Use air supplied equipment for fighting
interior fires. Cool fire exposed

EXTINGUISHING MEDIA; Dry
chemical, foam, CO, and other
standard extinguishing media for

oil. containers with water.
6. Accidental Release Measures |
PERSONAL PRECAUTIONS Not Relevant
ENVIRONMENTAL Contain and collect spillage
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PRECAUTIONS
Remove sources of ignition. Contain spill to
METHODS FOR CLEANING| smallest possible area; sweep up spilled
UP material. Area may be slippery; take
precautions.
7. Handling and Storage |
PREVENTION OF USER Wear safety glasses
EXPOSURE yE
INCOMPATIBLE Keep away from oxidizing agents, excessive
PRODUCTS heat, and sources of ignition.
INCOMPATIBLE . . o
MATERIALS Avoid contact with strong oxidizers.
SUTABLE STORAGE | 0 e e Ground contaners
CONDITIONS L
when dispensing.
Do not store or use near heat, sparks, or
CONDITIONS TO AVOID flame and store out of sun. Never use
pressure to empty. Do not puncture, drag, or
slide containers.
VENTILATION Handle in well ventilated areas.

8. Exposure Control/Personal Protection

RESPH?\IA‘;?:;SQ?TROL: EYE PROTECTION: Safety goggles.
PHYSICAL STATE Liquid
COLOR Yellow/green
ODOR Slight
SPECIFIng}oIéAVIT Y @ 0.90 - 0.92
VAPOR DENSITY N/A
FLASH(}I(())SI(E”I; 1EIC)I)leveland ~338°C
VAPOR PRESSURE N/A
SOLUBILITY IN H,O Insoluble
pH N/A
VOLATILES (%) <0.1
STABILITY Stable
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MATERIALS TO AVOID Strong oxidizers
CONDITIONS TO AVOID Excessive heat and sources of ignition

Combustion produces carbon monoxide,

HAZARDOUS . .
carbon dioxide and thick smoke. In general,
DE(;%\)/III;S(S;FSION products of combustion (such as organic

materials) may be irritating and toxic

12. Toxicological Information

EFFECTS OF OVER

EXPOSURE: None TOXICITY DATA: Product is nonOtoxic

No ecological hazards are associated with

Ecological Information this product.

13. Disposal Considerations

US: Discarded product is not a
hazardous waste under RCRA,
40 CFR 261

EC: Dispose of material in accordance with
appropriate regulations

14. Transport Information

USA DOT SHIPPING
NAME: Vegetable Oils

15. Regulatory Information Information

No USA DOT classification for this product

US: This material is intended to be used as a cosmetic ingredient and is
exempt from Toxic Substances Control Act (TSCA) regulation (40 CFR 710)
when used as such. Do not use for other purposes.

EC: This material is not classed as "Dangerous" according to the health and
physical properties criteria of the EU Directives on the classification of
substances and preparations.

16. Other Information

This product does not contain any chemicals subject to the reporting
requirements of 40 CFR 355, 370 and 372 (SARA Section 313).

Copyright © 1999 - 2002 Cedarvale Natural Health
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6.8.2. MeOavoin

ACCH# 95294

Section 1 - Chemical Product and Company Identification

MSDS Name: Methyl Alcohol, Reagent ACS, 99.8% (GC)
Catalog Numbers: AC423950000, AC423950010, AC423950020, AC423955000,
AC9541632, AC423952
Synonyms: Carbinol; Methanol; Methyl hydroxide; Monohydroxymethane;
Pyroxylic spirit; Wood alcohol; Wood naptha; Wood spirit; Monohydroxymethane;
Methyl hydrate.
Company Identification:

Acros Organics N.V.

One Reagent Lane

Fair Lawn, NJ 07410
For information in North America, call: 800-ACROS-01
For emergencies in the US, call CHEMTREC: 800-424-9300

Section 2 - Composition, Information on Ingredients

CAS#H Chemical Name Percent [|EINECS/ELINCS

67-56-1 Methyl alcohol 99+ 200-659-6

Hazard Symbols: T F
Risk Phrases: 11 23/24/25 39/23/24/25

Section 3 - Hazards Identification

EMERGENCY OVERVIEW

Appearance: clear, colorless. Flash Point: 11 deg C. Poison! Cannot be made non-

poisonous. Causes eye and skin irritation. May be absorbed through intact skin. This
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substance has caused adverse reproductive and fetal effects in animals. Danger!
Flammable liquid and vapor. Harmful if inhaled. May be fatal or cause blindness if
swallowed. May cause central nervous system depression. May cause digestive tract
irritation with nausea, vomiting, and diarrhea. Causes respiratory tract irritation. May
cause liver, kidney and heart damage.

Target Organs: Kidneys, heart, central nervous system, liver, eyes.

Potential Health Effects

Eye: Produces irritation, characterized by a burning sensation, redness, tearing,
inflammation, and possible corneal injury. May cause painful sensitization to light.
Skin: Causes moderate skin irritation. May be absorbed through the skin in harmful
amounts. Prolonged and/or repeated contact may cause defatting of the skin and
dermatitis.

Ingestion: May be fatal or cause blindness if swallowed. May cause gastrointestinal
irritation with nausea, vomiting and diarrhea. May cause systemic toxicity with
acidosis. May cause central nervous system depression, characterized by excitement,
followed by headache, dizziness, drowsiness, and nausea. Advanced stages may cause
collapse, unconsciousness, coma and possible death due to respiratory failure. May
cause cardiopulmonary system effects.

Inhalation: Harmful if inhaled. May cause adverse central nervous system effects
including headache, convulsions, and possible death. May cause visual impairment
and possible permanent blindness. Causes irritation of the mucous membrane.
Chronic: Prolonged or repeated skin contact may cause dermatitis. Chronic
inhalation and ingestion may cause effects similar to those of acute inhalation and
ingestion. Chronic exposure may cause reproductive disorders and teratogenic effects.
Laboratory experiments have resulted in mutagenic effects. Prolonged exposure may

cause liver, kidney, and heart damage.

Section 4 - First Aid Measures

Eyes: Immediately flush eyes with plenty of water for at least 15 minutes,

occasionally lifting the upper and lower eyelids. Get medical aid immediately.

Skin: Immediately flush skin with plenty of soap and water for at least 15 minutes
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while removing contaminated clothing and shoes. Get medical aid if irritation
develops or persists. Wash clothing before reuse.

Ingestion: If victim is conscious and alert, give 2-4 cupfuls of milk or water. Never
give anything by mouth to an unconscious person. Get medical aid immediately.
Induce vomiting by giving one teaspoon of Syrup of Ipecac.

Inhalation: Get medical aid immediately. Remove from exposure to fresh air
immediately. If breathing is difficult, give oxygen. Do NOT use mouth-to-mouth
resuscitation. If breathing has ceased apply artificial respiration using oxygen and a
suitable mechanical device such as a bag and a mask.

Notes to Physician: Effects may be delayed. Ethanol may inhibit methanol

metabolism.

Section 5 - Fire Fighting Measures

General Information: Containers can build up pressure if exposed to heat and/or
fire. As in any fire, wear a self-contained breathing apparatus in pressure-demand,
MSHA/NIOSH (approved or equivalent), and full protective gear. Water runoff can
cause environmental damage. Dike and collect water used to fight fire. Vapors can
travel to a source of ignition and flash back. During a fire, irritating and highly toxic
gases may be generated by thermal decomposition or combustion. Flammable Liquid.
Can release vapors that form explosive mixtures at temperatures above the flashpoint.
Use water spray to keep fire-exposed containers cool. Water may be ineffective.
Material is lighter than water and a fire may be spread by the use of water. Vapors
may be heavier than air. They can spread along the ground and collect in low or
confined areas. May be ignited by heat, sparks, and flame.

Extinguishing Media: For small fires, use dry chemical, carbon dioxide, water spray
or alcohol-resistant foam. Use water spray to cool fire-exposed containers. Water may
be ineffective. For large fires, use water spray, fog or alcohol-resistant foam. Do NOT

use straight streams of water.

Section 6 - Accidental Release Measures

General Information: Use proper personal protective equipment as indicated in

Section .
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Spills/Leaks: Scoop up with a nonsparking tool, then place into a suitable container
for disposal. Use water spray to disperse the gas/vapor. Remove all sources of
ignition. Absorb spill using an absorbent, non-combustible material such as earth,
sand, or vermiculite. Do not use combustible materials such as saw dust. Provide
ventilation. A vapor suppressing foam may be used to reduce vapors. Water spray

may reduce vapor but may not prevent ignition in closed spaces.

Section 7 - Handling and Storage

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash
before reuse. Ground and bond containers when transferring material. Do not breathe
dust, vapor, mist, or gas. Do not get in eyes, on skin, or on clothing. Empty containers
retain product residue, (liquid and/or vapor), and can be dangerous. Keep container
tightly closed. Avoid contact with heat, sparks and flame. Do not ingest or inhale. Use
only in a chemical fume hood. Do not pressurize, cut, weld, braze, solder, drill, grind,
or expose empty containers to heat, sparks or open flames.

Storage: Keep away from heat, sparks, and flame. Keep away from sources of
ignition. Store in a cool, dry, well-ventilated area away from incompatible substances.
Flammables-area. Keep containers tightly closed. Do not store in aluminum or lead

containers.

Section 8 - Exposure Controls, Personal Protection

Engineering Controls: Use explosion-proof ventilation equipment. Facilities storing
or utilizing this material should be equipped with an eyewash facility and a safety
shower. Use adequate general or local exhaust ventilation to keep airborne
concentrations below the permissible exposure limits. Use only under a chemical

fume hood.
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Exposure Limits

OSHA - Final

Chemical Name ACGIH NIOSH PELs

200 ppm TWA; 250

ppm STEL; skin - 200 ppm TWA; 260 200 ppm TWA; 260

Methyl alcohol [potential for mg/m3 TWA 6000 mg/m3 TWA
cutaneous ppm IDLH
absorption

OSHA Vacated PELs: Methyl alcohol: 200 ppm TWA; 260 mg/m3 TWA; 250 ppm
STEL; 325 mg/m3 STEL

Personal Protective Equipment

Eyes: Wear chemical goggles.

Skin: Wear appropriate protective gloves to prevent skin exposure.

Clothing: Wear appropriate protective clothing to prevent skin exposure.
Respirators: A respiratory protection program that meets OSHA's 29 CFR §1910.134
and ANSI Z88.2 requirements or European Standard EN 149 must be followed

whenever workplace conditions warrant a respirator's use.

Section 9 - Physical and Chemical Properties

Physical State: Liquid

Appearance: clear, colorless

Odor: alcohol-like - weak odor

pH: Not available.

Vapor Pressure: 128 mm Hg @ 20 deg C
Vapor Density: 1.11 (Air=1)

Evaporation Rate:5.2 (Ether=1)

Viscosity: 0.55 cP 20 deg C

Boiling Point: 64.7 deg C @ 760.00mm Hg
Freezing/Melting Point:-98 deg C
Autoignition Temperature: 464 deg C ( 867.20 deg F)
Flash Point: 11 deg C ( 51.80 deg F)
Decomposition Temperature:Not available.

NFPA Rating: (estimated) Health: 1; Flammability: 3; Reactivity: 0
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Explosion Limits, Lower:6.0 vol %
Upper: 36.00 vol %

Solubility: miscible

Specific Gravity/Density:.7910g/cm3
Molecular Formula:CH40
Molecular Weight:32.04

Section 10 - Stability and Reactivity

Chemical Stability: Stable under normal temperatures and pressures.

Conditions to Avoid: High temperatures, incompatible materials, ignition sources,
oxidizers.

Incompatibilities with Other Materials: Acids (mineral, non-oxidizing, e.g.
hydrochloric acid, hydrofluoric acid, muriatic acid, phosphoric acid), acids (mineral,
oxidizing, e.g. chromic acid, hypochlorous acid, nitric acid, sulfuric acid), acids
(organic, e.g. acetic acid, benzoic acid, formic acid, methanoic acid, oxalic acid), azo,
diazo, and hydrazines (e.g. dimethyl hydrazine, hydrazine, methyl hydrazine),
isocyanates (e.g. methyl isocyanate), nitrides (e.g. potassium nitride, sodium nitride),
peroxides and hydroperoxides (organic, e.g. acetyl peroxide, benzoyl peroxide, butyl
peroxide, methyl ethyl ketone peroxide), epoxides (e.g. butyl glycidyl ether),
Oxidants (such as barium perchlorate, bromine, chlorine, hydrogen peroxide, lead
perchlorate, perchloric acid, sodium hypochlorite)., Active metals (such as potassium
and magnesium)., acetyl bromide, alkyl aluminum salts, beryllium dihydride,
carbontetrachloride, carbon tetrachloride + metals, chloroform + heat, chloroform +
sodium hydroxide, cyanuric chloride, diethyl zinc, nitric acid, potassium-tert-
butoxide, chloroform + hydroxide, water reactive substances (e.g. acetic anyhdride,
alkyl aluminum chloride, calcium carbide, ethyl dichlorosilane).

Hazardous Decomposition Products: Carbon monoxide, irritating and toxic fumes
and gases, carbon dioxide, formaldehyde.

Hazardous Polymerization: Will not occur.
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Section 11 - Toxicological Information

RTECS#:

CAS# 67-56-1: PC1400000

LD50/LC50:

CAS# 67-56-1:

Draize test, rabbit, eye: 40 mg Moderate;
Draize test, rabbit, eye: 100 mg/24H Moderate;
Draize test, rabbit, skin: 20 mg/24H Moderate;
Inhalation, rat: LC50 = 64000 ppm/4H;

Oral, mouse: LD50 = 7300 mg/kg;

Oral, rabbit: LD50 = 14200 mg/kg;

Oral, rat: LD50 = 5628 mg/kg;

Skin, rabbit: LD50 = 15800 mg/kg;<BR.

Carcinogenicity:

CAS# 67-56-1: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.
Epidemiology: Methanol has been shown to produce fetotoxicity in the embr yo or
fetus of laboratory animals. Specific developmenta | abnormalities include
cardiovascular, musculoskeletal, and urogenital systems.

Teratogenicity: Effects on Newborn: Behaviorial, Oral, rat: TDLo=7500 mg/kg
(female 17-19 days after conception). Effects on Embryo or Fetus: Fetotoxicity,
Inhalation, rat: TCLo=10000 ppm/7H (female 7-15 days after conception). Specific
Developmental Abnormalities: Cardiovascular, Musculoskeletal, Urogenital,
Inhalation, rat: TCL0o=20000 ppm/7H (7-14 days after conception).

Reproductive Effects: Paternal Effects: Spermatogenesis: Intraperitoneal, mouse
TDLo=5 g/kg ( male 5 days pre-mating). Fertility: Oral, rat: TDLo = 35295 mg/kg
(female 1-15 days after conception). Paternal Effects: Testes, Epididymis, Sperm
duct: Oral, rat: TDLo =200 ppm/20H (male 78 weeks pre-mating).

Neurotoxicity: No information available.

Mutagenicity: DNA inhibition: Human Lymphocyte = 300 mmol/L. DNA damage:
Oral, rat = 10 umol/kg. Mutation in microorganisms: Mouse Lymphocyte = 7900

mg/L. Cytogenetic analysis: Oral, mouse = 1 gm/kg.
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Other Studies: Standard Draize Test(Skin, rabbit) = 20 mg/24H (Moderate) S
tandard Draize Test: Administration into the eye (rabbit) = 40 mg (Moderate).
Standard Draize test: Administration int o the eye (rabbit) = 100 mg/24H (Moderate).

Section 12 - Ecological Information

Ecotoxicity: Fish: Fathead Minnow: 29.4 g/L; 96 Hr; LC50 (unspecified) Goldfish:
250 ppm; 11 Hr; resulted in death Rainbow trout: 8000 mg/L; 48 Hr; LC50
(unspecified) Rainbow trout: LC50 = 13-68 mg/L; 96 Hr.; 12 degrees C Fathead
Minnow: LC50 = 29400 mg/L; 96 Hr.; 25 degrees C, pH 7.63 Rainbow trout: LC50 =
8000 mg/L; 48 Hr.; Unspecified ria: Phytobacterium phosphoreum: EC50 = 51,000-
320,000 mg/L; 30 minutes; Microtox test No data available.

Environmental: Dangerous to aquatic life in high concentrations. Aquatic toxicity
rating: TLm 96>1000 ppm. May be dangerous if it enters water intakes. Methyl
alcohol is expected to biodegrade in soil and water very rapidly. This product will
show high soil mobility and will be degraded from the ambient atmosphere by the
reaction with photochemically produced hyroxyl radicals with an estimated half-life
of 17.8 days. Bioconcentration factor for fish (golden ide) < 10. Based on a log Kow
of -0.77, the BCF value for methanol can be estimated to be 0.2.

Physical: No information available.

Other: None.

Section 13 - Disposal Considerations

Chemical waste generators must determine whether a discarded chemical is classified
as a hazardous waste. US EPA guidelines for the classification determination are
listed in 40 CFR Parts 261.3. Additionally, waste generators must consult state and
local hazardous waste regulations to ensure complete and accurate classification.
RCRA P-Series: None listed.

RCRA U-Series: CAS# 67-56-1: waste number U154; (Ignitable waste).
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Section 14 - Transport Information

US DOT TIATA RID/ADR IMO Canada TDG
Shipping |\ e riraNOL METHANOL
Name:
Hazard
Class: 3 3(6.1)
UN Number:|UN1230 UN1230
Packing
Group: I I
Additional FLASHPOINT
Info: 11C
Section 15 - Regulatory Information
US FEDERAL
TSCA

CASH# 67-56-1 is listed on the TSCA inventory.
Health & Safety Reporting List

None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules

None of the chemicals in this product are under a Chemical Test Rule.

Section 12b

None of the chemicals are listed under TSCA Section 12b.

TSCA Significant New Use Rule

None of the chemicals in this material have a SNUR under TSCA.

SARA

Section 302 (RQ)
CASH# 67-56-1: final RQ = 5000 pounds (2270 kg)
Section 302 (TPQ)

None of the chemicals in this product have a TPQ.

SARA Codes
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CAS # 67-56-1: acute, flammable.

Section 313

This material contains Methyl alcohol (CAS# 67-56-1, 99%),which is subject to the
reporting requirements of Section 313 of SARA Title III and 40 CFR Part 373.
Clean Air Act:

CAS# 67-56-1 is listed as a hazardous air pollutant (HAP). This material does not
contain any Class 1 Ozone depletors. This material does not contain any Class 2
Ozone depletors.

Clean Water Act:

None of the chemicals in this product are listed as Hazardous Substances under the
CWA. None of the chemicals in this product are listed as Priority Pollutants under the
CWA. None of the chemicals in this product are listed as Toxic Pollutants under the
CWA.

OSHA:

None of the chemicals in this product are considered highly hazardous by OSHA.
STATE

CAS# 67-56-1 can be found on the following state right to know lists: California,
New Jersey, Florida, Pennsylvania, Minnesota, Massachusetts.

California No Significant Risk Level: None of the chemicals in this product are listed.
European/International Regulations

European Labeling in Accordance with EC Directives

Hazard Symbols:

TF

Risk Phrases:

R 11 Highly flammable.

R 23/24/25 Toxic by inhalation, in contact with skin

and if swallowed.

R 39/23/24/25 Toxic : danger of very serious

irreversible effects through inhalation, in contact

with skin and if swallowed.

Safety Phrases:

S 16 Keep away from sources of ignition - No smoking.
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S 36/37 Wear suitable protective clothing and
gloves.

S 45 In case of accident or if you feel unwell, seek
medical advice immediately (show the label where
possible).

S 7 Keep container tightly closed.

WGK (Water Danger/Protection)

CASH# 67-56-1: 1

Canada

CASH# 67-56-1 is listed on Canada's DSL List. CAS# 67-56-1 is listed on Canada's
DSL List.

This product has a WHMIS classification of B2, D1A, D2B.

CAS# 67-56-1 is listed on Canada's Ingredient Disclosure List.

Exposure Limits

CASH# 67-56-1: OEL-ARAB Republic of Egypt:TWA 200 ppm (260 mg/m3);Ski

n OEL-AUSTRALIA:TWA 200 ppm (260 mg/m3);STEL 250 ppm;Skin OEL-
BELGIU

M:TWA 200 ppm (262 mg/m3);STEL 250 ppm;Skin OEL-
CZECHOSLOVAKIA:TWA 10

0 mg/m3;STEL 500 mg/m3 OEL-DENMARK:TWA 200 ppm (260 mg/m3);Skin
OEL-

FINLAND:TWA 200 ppm (260 mg/m3);STEL 250 ppm;Skin OEL-FRANCE:TWA
200

ppm (260 mg/m3);STEL 1000 ppm (1300 mg/m3) OEL-GERMANY:TWA 200 ppm
2

60 mg/m3);Skin OEL-HUNGARY:TWA 50 mg/m3;STEL 100 mg/m3;Skin JAN9
OEL

-JAPAN:TWA 200 ppm (260 mg/m3);Skin OEL-THE NETHERLANDS:TWA 200
ppm (

260 mg/m3);Skin OEL-THE PHILIPPINES:TWA 200 ppm (260 mg/m3) OEL-
POLA

ND:TWA 100 mg/m3 OEL-RUSSIA:TWA 200 ppm;STEL 5 mg/m3;Skin OEL-
SWEDEN
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:TWA 200 ppm (250 mg/m3);STEL 250 ppm (350 mg/m3);Skin OEL-
SWITZERLAN

D:TWA 200 ppm (260 mg/m3);STEL 400 ppm;Skin OEL-THAILAND:TWA 200
ppm

(260 mg/m3) OEL-TURKEY:TWA 200 ppm (260 mg/m3) OEL-UNITED
KINGDOM:TW

A 200 ppm (260 mg/m3);STEL 250 ppm;Skin OEL IN BULGARIA, COLOMBIA,
JO

RDAN, KOREA check ACGIH TLV OEL IN NEW ZEALAND, SINGAPORE,
VIETNAM ch

eck ACGI TLV

Section 16 - Additional Information

MSDS Creation Date: 7/21/1999

Revision #4 Date: 3/14/2001

The information above is believed to be accurate and represents the best information
currently available to us. However, we make no warranty of merchantability or any
other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to
determine the suitability of the information for their particular purposes. In no event
shall Fisher be liable for any claims, losses, or damages of any third party or for lost
profits or any special, indirect, incidental, consequential or exemplary damages,

howsoever arising, even if Fisher has been advised of the possibility of such damages.
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6.8.3. Kavotiké Natpro

ACCH# 21300

Section 1 - Chemical Product and Company Identification

MSDS Name: Sodium hydroxide, solid, pellets or beads
Catalog Numbers: S71990, S71990-1, S71991, S71992, S71993, S71993-1, S71993-
2,S71993-3, S71993-4, S78605, BP359-212, BP359-500, BW13580500,
BW1358350, BW13583500, S318-1, S318-10, S318-100, S318-3, S318-3LC, S318-5,
S318-50, S318-500, S318-50LC, S320-1, S320-10, S320-3, S320-50, S320-500,
S612-3, S612-50, S612-500LB, S613-10, S613-3, S613-50, S613-500LB
Synonyms: Caustic soda; Soda lye; Sodium hydrate; Lye.
Company Identification:

Fisher Scientific

1 Reagent Lane

Fair Lawn, NJ 07410
For information, call: 201-796-7100
Emergency Number: 201-796-7100
For CHEMTREC assistance, call: 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

Section 2 - Composition, Information on Ingredients

CAS#H Chemical Name Percent [|EINECS/ELINCS
497-19-8 [Sodium carbonate <3 207-838-8
1310-73-2  |Sodium hydroxide 95-100 215-185-5

Hazard Symbols: C
Risk Phrases: 35
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Section 3 - Hazards Identification

EMERGENCY OVERVIEW

Appearance: white. Danger! Corrosive. Causes eye and skin burns. Hygroscopic.
May cause severe respiratory tract irritation with possible burns. May cause severe
digestive tract irritation with possible burns.

Target Organs: Eyes, skin, mucous membranes.

Potential Health Effects

Eye: Causes eye burns. May cause chemical conjunctivitis and corneal damage.
Skin: Causes skin burns. May cause deep, penetrating ulcers of the skin. May cause
skin rash (in milder cases), and cold and clammy skin with cyanosis or pale color.
Ingestion: May cause severe and permanent damage to the digestive tract. Causes
gastrointestinal tract burns. May cause perforation of the digestive tract. Causes
severe pain, nausea, vomiting, diarrhea, and shock. May cause corrosion and
permanent tissue destruction of the esophagus and digestive tract. May cause systemic
effects.

Inhalation: Irritation may lead to chemical pneumonitis and pulmonary edema.
Causes severe irritation of upper respiratory tract with coughing, burns, breathing
difficulty, and possible coma. Causes chemical burns to the respiratory tract.
Chronic: Prolonged or repeated skin contact may cause dermatitis. Effects may be

delayed.

Section 4 - First Aid Measures

Eyes: In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical aid immediately.

Skin: In case of contact, immediately flush skin with plenty of water for at least 15
minutes while removing contaminated clothing and shoes. Get medical aid
immediately. Wash clothing before reuse.

Ingestion: If swallowed, do NOT induce vomiting. Get medical aid immediately. If

victim is fully conscious, give a cupful of water. Never give anything by mouth to an
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unconscious person.

Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration.
If breathing is difficult, give oxygen. Get medical aid.

Notes to Physician: Treat symptomatically and supportively.

Section 5 - Fire Fighting Measures

General Information: As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear.
Use water spray to keep fire-exposed containers cool. Use water with caution and in
flooding amounts. Contact with moisture or water may generate sufficient heat to
ignite nearby combustible materials. Contact with metals may evolve flammable
hydrogen gas.

Extinguishing Media: Substance is noncombustible; use agent most appropriate to

extinguish surrounding fire. Do NOT get water inside containers.

Section 6 - Accidental Release Measures

General Information: Use proper personal protective equipment as indicated in
Section 8.

Spills/Leaks: Vacuum or sweep up material and place into a suitable disposal
container. Avoid runoff into storm sewers and ditches which lead to waterways. Clean
up spills immediately, observing precautions in the Protective Equipment section.
Avoid generating dusty conditions. Provide ventilation. Do not get water on spilled

substances or inside containers.

Section 7 - Handling and Storage

Handling: Wash thoroughly after handling. Do not allow water to get into the
container because of violent reaction. Minimize dust generation and accumulation. Do
not get in eyes, on skin, or on clothing. Keep container tightly closed. Avoid ingestion
and inhalation. Discard contaminated shoes. Use only with adequate ventilation.
Storage: Store in a tightly closed container. Store in a cool, dry, well-ventilated area

away from incompatible substances. Keep away from metals. Corrosives area. Keep
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away from acids. Store protected from moisture. Containers must be tightly closed to

prevent the conversion of NaOH to sodium carbonate by the CO2 in air.

Section 8 - Exposure Controls, Personal Protection

Engineering Controls: Facilities storing or utilizing this material should be equipped
with an eyewash facility and a safety shower. Use adequate general or local exhaust
ventilation to keep airborne concentrations below the permissible exposure limits.

Exposure Limits

OSHA - Final
Chemical Name ACGIH NIOSH
PELs
Sodium carbonate [none listed none listed none listed
Sodium hydroxide |C 2 mg/m3 10 mg/m3 IDLH 2 mg/m3 TWA

OSHA Vacated PELs: Sodium carbonate: No OSHA Vacated PELs are listed for
this chemical. Sodium hydroxide: C 2 mg/m3

Personal Protective Equipment

Eyes: Wear chemical goggles.

Skin: Wear appropriate protective gloves to prevent skin exposure.

Clothing: Wear appropriate protective clothing to prevent skin exposure.
Respirators: A respiratory protection program that meets OSHA's 29 CFR §1910.134
and ANSI Z88.2 requirements or European Standard EN 149 must be followed

whenever workplace conditions warrant a respirator's use.

Section 9 - Physical and Chemical Properties

Physical State: Solid

Appearance: white

Odor: Odorless

pH: 14 (5% aq soln)

Vapor Pressure: 1 mm Hg @739 deg C
Vapor Density: Not available.

Evaporation Rate:Not available.
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Viscosity: Not available.

Boiling Point: 1390 deg C @ 760 mm Hg
Freezing/Melting Point:318 deg C
Autoignition Temperature: Not applicable.
Flash Point: Not applicable.

Decomposition Temperature:Not available.
NFPA Rating: (estimated) Health: 3; Flammability: 0; Reactivity: 1
Explosion Limits, Lower:Not available.
Upper: Not available.

Solubility: Soluble.

Specific Gravity/Density:2.13 g/cm3
Molecular Formula:NaOH

Molecular Weight:40.00

Section 10 - Stability and Reactivity

Chemical Stability: Stable at room temperature in closed containers under normal
storage and handling conditions.

Conditions to Avoid: Moisture, contact with water, exposure to moist air or water,
prolonged exposure to air.

Incompatibilities with Other Materials: Acids, water, flammable liquids, organic
halogens, metals, aluminum, zinc, tin, leather, wool, nitromethane.

Hazardous Decomposition Products: Toxic fumes of sodium oxide.

Hazardous Polymerization: Will not occur.

Section 11 - Toxicological Information

RTECS#:

CAS# 497-19-8: VZ4050000

CAS# 1310-73-2: WB4900000

LD50/LC50:

CAS# 497-19-8:

Draize test, rabbit, eye: 100 mg/24H Moderate;

Draize test, rabbit, eye: 50 mg Severe;
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Draize test, rabbit, skin: 500 mg/24H Mild;
Inhalation, mouse: LC50 = 1200 mg/m3/2H;
Inhalation, rat: LC50 = 2300 mg/m3/2H;
Oral, mouse: LD50 = 6600 mg/kg;

Oral, rat: LD50 = 4090 mg/kg;<BR.

CAS# 1310-73-2:

Draize test, rabbit, eye: 400 ug Mild;

Draize test, rabbit, eye: 1% Severe;

Draize test, rabbit, eye: 50 ug/24H Severe;
Draize test, rabbit, eye: 1 mg/24H Severe;
Draize test, rabbit, skin: 500 mg/24H Severe;<BR.

Carcinogenicity:

CAS# 497-19-8: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA. CAS# 1310-
73-2: Not listed by ACGIH, TARC, NIOSH, NTP, or OSHA.

Epidemiology: No information available.

Teratogenicity: No information available.

Reproductive Effects: No information available.

Neurotoxicity: No information available.

Mutagenicity: No information available.

Other Studies: See actual entry in RTECS for complete information.

Section 12 - Ecological Information

No information available.

Section 13 - Disposal Considerations

Chemical waste generators must determine whether a discarded chemical is classified
as a hazardous waste. US EPA guidelines for the classification determination are
listed in 40 CFR Parts 261.3. Additionally, waste generators must consult state and
local hazardous waste regulations to ensure complete and accurate classification.
RCRA P-Series: None listed.

RCRA U-Series: None listed.
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Section 14 - Transport Information

US DOT IATA RID/ADR IMO Canada TDG
Shipping EI?(II))II[{J(I;/;(IDE SODIUM
Name: SOLID HYDROXIDE
Hazard
Class: 80-2)
UN UN1823 UN1823
Number:
Packing
Group: I L
Section 15 - Regulatory Information
US FEDERAL
TSCA

CAS# 497-19-8 is listed on the TSCA inventory.
CAS# 1310-73-2 1s listed on the TSCA inventory.
Health & Safety Reporting List

None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules

None of the chemicals in this product are under a Chemical Test Rule.

Section 12b

None of the chemicals are listed under TSCA Section 12b.

TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.

SARA

Section 302 (RQ)
CAS# 1310-73-2: final RQ = 1000 pounds (454 kg)
Section 302 (TPQ)

None of the chemicals in this product have a TPQ.

SARA Codes
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CAS #497-19-8: acute. CAS # 1310-73-2: acute, reactive.

Section 313

No chemicals are reportable under Section 313.

Clean Air Act:

This material does not contain any hazardous air pollutants. This material does not
contain any Class 1 Ozone depletors. This material does not contain any Class 2
Ozone depletors.

Clean Water Act:

CAS# 1310-73-2 s listed as a Hazardous Substance under the CWA. None of the
chemicals in this product are listed as Priority Pollutants under the CWA. None of the
chemicals in this product are listed as Toxic Pollutants under the CWA.

OSHA:

None of the chemicals in this product are considered highly hazardous by OSHA.
STATE

CAS# 497-19-8 is not present on state lists from CA, PA, MN, MA, FL, or NJ.
CAS# 1310-73-2 can be found on the following state right to know lists: California,
New Jersey, Florida, Pennsylvania, Minnesota, Massachusetts.

California No Significant Risk Level: None of the chemicals in this product are listed.
European/International Regulations

European Labeling in Accordance with EC Directives

Hazard Symbols:

C

Risk Phrases:

R 35 Causes severe burns.

Safety Phrases:

S 26 In case of contact with eyes, rinse immediately

with plenty of water and seek medical advice.

S 37/39 Wear suitable gloves and eye/face

protection.

S 45 In case of accident or if you feel unwell, seek

medical advice immediately (show the label where

possible).

WGK (Water Danger/Protection)

CAS#497-19-8: 1
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CAS# 1310-73-2: 1

Canada

CAS# 497-19-8 is listed on Canada's DSL List. CAS# 497-19-8 is listed on Canada's
DSL List. CAS# 1310-73-2 is listed on Canada's DSL List. CAS# 1310-73-2 is listed
on Canada's DSL List.

This product has a WHMIS classification of E.

CAS# 497-19-8 is listed on Canada's Ingredient Disclosure List.

CAS# 1310-73-2 is listed on Canada's Ingredient Disclosure List.

Exposure Limits

CAS# 1310-73-2: OEL-AUSTRALIA:TWA 2 mg/m3 OEL-BELGIUM:STEL 2
mg/m3

OEL-DENMARK:TWA 2 mg/m3 OEL-FINLAND:TWA 2 mg/m3 OEL-
FRANCE:TWA 2 mg

/m3 OEL-GERMANY:TWA 2 mg/m3 OEL-JAPAN:STEL 2 mg/m3 OEL-THE
NETHERLA

NDS:TWA 2 mg/m3 OEL-THE PHILIPPINES:TWA 2 mg/m3 OEL-
SWEDEN:TWA 2 mg/

m3 OEL-SWITZERLAND:TWA 2 mg/m3;STEL 4 mg/m3 OEL-THAILAND:TWA
2 mg/m3

OEL-TURKEY:TWA 2 mg/m3 OEL-UNITED KINGDOM:TWA 2 mg/m3;STEL 2
mg/m3

OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV OEL IN
NEW

ZEALAND, SINGAPORE, VIETNAM check ACGI TLV

Section 16 - Additional Information

MSDS Creation Date: 12/12/1997

Revision #4 Date: 8/01/2001

The information above is believed to be accurate and represents the best information
currently available to us. However, we make no warranty of merchantability or any
other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to

determine the suitability of the information for their particular purposes. In no event
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shall Fisher be liable for any claims, losses, or damages of any third party or for lost
profits or any special, indirect, incidental, consequential or exemplary damages,

howsoever arising, even if Fisher has been advised of the possibility of such damages.
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6.8.4. I'hvkepivn

MSDS Number: G4774 * * * * * Effective Date: 08/10/04 * * * * * Supercedes:
11/02/01

1. Product Identification

Synonyms: 1,2,3-propanetriol; glycerin; glycol alcohol; glycerol, anhydrous
CAS No.: 56-81-5

Molecular Weight: 92.10

Chemical Formula: C3H5(OH)3

Product Codes:

J.T. Baker: 2135, 2136, 2140, 2142, 2143, 2988, 4043, M778

Mallinckrodt: 0564, 5092, 5093, 5100

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Glycerin 56-81-5 90-100%  Yes

3. Hazards Identification

Emergency Overview

CAUTION! MAY CAUSE IRRITATION TO SKIN, EYES, AND
RESPIRATORY TRACT. MAY AFFECT KIDNEYS.

J.T. Baker SAF-T-DATA™™ Ratings (Provided here for your convenience)

Health Rating: 1 - Slight
Flammability Rating: 1 - Slight
Reactivity Rating: 0 - None
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Contact Rating: 1 - Slight
Lab Protective Equip: GOGGLES; LAB COAT
Storage Color Code: Orange (General Storage)

Potential Health Effects

Inhalation:

Due to the low vapor pressure, inhalation of the vapors at room temperatures is
unlikely. Inhalation of mist may cause irritation of respiratory tract.

Ingestion:

Low toxicity. May cause nausea, headache, diarrhea.

Skin Contact:

May cause irritation.

Eye Contact:

May cause irritation.

Chronic Exposure:

May cause kidney injury.

Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders or eye problems or impaired liver or kidney
function may be more susceptible to the effects of the substance.

4. First Aid Measures

Inhalation:

Remove to fresh air. Get medical attention for any breathing difficulty.

Ingestion:

Induce vomiting immediately as directed by medical personnel. Never give anything
by mouth to an unconscious person. Get medical attention.

Skin Contact:

Immediately flush skin with plenty of water for at least 15 minutes. Remove
contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes
before reuse. Get medical attention if irritation develops.

Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes, lifting upper and
lower eyelids occasionally. Get medical attention if irritation persists.

5. Fire Fighting Measures

Fire:

Flash point: 199C (390F) CC

Autoignition temperature: 370C (698F)

Slight fire hazard when exposed to heat or flame. Slight fire hazard when exposed to
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heat or flame.

Explosion:

Above flash point, vapor-air mixtures may cause flash fire.

Fire Extinguishing Media:

Use any means suitable for extinguishing surrounding fire. Water spray may be used
to extinguish surrounding fire and cool exposed containers. Water spray will also
reduce fume and irritant gases.

Special Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-
contained breathing apparatus with full facepiece operated in the pressure demand or
other positive pressure mode.

6. Accidental Release Measures

Ventilate area of leak or spill. Wear appropriate personal protective equipment as
specified in Section 8. Contain and recover liquid when possible. Collect liquid in an
appropriate container or absorb with an inert material (e. g., vermiculite, dry sand,
earth), and place in a chemical waste container. Do not use combustible materials,
such as saw dust. Do not flush to sewer!

7. Handling and Storage

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect
against physical damage. Isolate from incompatible substances. Containers of this
material may be hazardous when empty since they retain product residues (vapors,
liquid); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:

For Glycerin Mist:

- OSHA Permissible Exposure Limit (PEL):
Total Dust: 15 mg/m3 (TWA);

Respirable Fraction: 5 mg/m3(TWA).

- ACGIH Threshold Limit Value (TLV):

10 mg/m3

Ventilation System:
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A system of local and/or general exhaust is recommended to keep employee
exposures below the Airborne Exposure Limits. Local exhaust ventilation is generally
preferred because it can control the emissions of the contaminant at its source,
preventing dispersion of it into the general work area. Please refer to the ACGIH
document, Industrial Ventilation, A Manual of Recommended Practices, most recent
edition, for details.

Personal Respirators (NIOSH Approved):

If the exposure limit is exceeded and engineering controls are not feasible, a half
facepiece particulate respirator (NIOSH type P95 or R95 filters) may be worn for up
to ten times the exposure limit or the maximum use concentration specified by the
appropriate regulatory agency or respirator supplier, whichever is lowest.. A full-face
piece particulate respirator (NIOSH type P100 or R100 filters) may be worn up to 50
times the exposure limit, or the maximum use concentration specified by the
appropriate regulatory agency, or respirator supplier, whichever is lowest. Please note
that N filters are not recommended for this material. For emergencies or instances
where the exposure levels are not known, use a full-facepiece positive-pressure, air-
supplied respirator. WARNING: Air-purifying respirators do not protect workers in
oxygen-deficient atmospheres.

Skin Protection:

Wear protective gloves and clean body-covering clothing.

Eye Protection:

Use chemical safety goggles. Maintain eye wash fountain and quick-drench facilities
in work area.

9. Physical and Chemical Properties

Appearance:

Clear oily liquid.

Odor:

Odorless.

Solubility:

Miscible in water.

Specific Gravity:

1.26 @ 20C/4C

pH:

(neutral to litmus)

% Volatiles by volume @ 21C (70F):
0

Boiling Point:

290C (554F)

Melting Point:

18C (64F)

Vapor Density (Air=1):
3.17

Vapor Pressure (mm Hg):
0.0025 @ 50C (122F)
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Evaporation Rate (BuAc=1):
No information found.

10. Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage.

Hazardous Decomposition Products:

Toxic gases and vapors may be released if involved in a fire. Glycerin decomposes
upon heating above 290C, forming corrosive gas (acrolein).

Hazardous Polymerization:

Will not occur.

Incompatibilities:

Strong oxidizers. Can react violently with acetic anhydride, calcium oxychloride,
chromium oxides and alkali metal hydrides.

Conditions to Avoid:

Heat, flames, ignition sources and incompatibles.

11. Toxicological Information

Oral rat LD50: 12,600 mg/kg. Investigated as a mutagen, reproductive effector.

-------- \Cancer Lists\

---NTP Carcinogen---
Ingredient Known Anticipated IARC Category
Glycerin (56-81-5) No No None

12. Ecological Information

Environmental Fate:

When released into the soil, this material is expected to readily biodegrade. When
released into the soil, this material is not expected to evaporate significantly. When
released into water, this material is expected to readily biodegrade. This material is
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not expected to significantly bioaccumulate. When released into the air, this material
may be moderately degraded by reaction with photochemically produced hydroxyl
radicals. When released into the air, this material may be removed from the
atmosphere to a moderate extent by wet deposition.

Environmental Toxicity:

This material is not expected to be toxic to aquatic life.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be managed in an
appropriate and approved waste disposal facility. Processing, use or contamination of
this product may change the waste management options. State and local disposal
regulations may differ from federal disposal regulations. Dispose of container and
unused contents in accordance with federal, state and local requirements.

14. Transport Information

Not regulated.

15. Regulatory Information

-------- \Chemical Inventory Status - Part 1\

Ingredient TSCA EC Japan Australia

Glycerin (56-81-5) Yes Yes Yes Yes

-------- \Chemical Inventory Status - Part 2\

--Canada--
Ingredient Korea DSL NDSL Phil.
Glycerin (56-81-5) Yes Yes No Yes
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-SARA 302-  ------ SARA 313------
Ingredient RQ TPQ List Chemical Catg.
Glycerin (56-81-5) No No No No

-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

Glycerin (56-81-5) No No No

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes  Chronic: Yes Fire: No Pressure: No
Reactivity: No (Pure / Liquid)

Australian Hazchem Code: None allocated.

Poison Schedule: None allocated.

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled
Products Regulations (CPR) and the MSDS contains all of the information required
by the CPR.

16. Other Information

NFPA Ratings: Health: 1 Flammability: 1 Reactivity: 0

Label Hazard Warning:

CAUTION! MAY CAUSE IRRITATION TO SKIN, EYES, AND RESPIRATORY
TRACT. MAY AFFECT KIDNEYS.

Label Precautions:

Avoid breathing mist.

Avoid contact with eyes, skin and clothing.

Keep container closed.

Use with adequate ventilation.
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Wash thoroughly after handling.

Label First Aid:

If inhaled, remove to fresh air. Get medical attention for any breathing difficulty. In
case of contact, immediately flush eyes or skin with plenty of water for at least 15
minutes. Get medical attention if irritation develops or persists.

Product Use:

Laboratory Reagent.

Revision Information:

No Changes.

Disclaimer:
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Mallinckrodt Baker, Inc. provides the information contained herein in good faith
but makes no representation as to its comprehensiveness or accuracy. This
document is intended only as a guide to the appropriate precautionary handling
of the material by a properly trained person using this product. Individuals
receiving the information must exercise their independent judgment in
determining its appropriateness for a particular purpose. MALLINCKRODT
BAKER, INC. MAKES NO REPRESENTATIONS OR WARRANTIES,
EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION
ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET
FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION
REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE
RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR
RELIANCE UPON THIS INFORMATION.
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Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)
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