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1. EIXAT'QI'H

H nopodca yvopoddmen oagopd ommv avdbeon xkobnkdéviov pov and v ko Kapvotioavon
OVOQOPIKE TNV TOPOLGia HoL Kt aSloA0YNCT] NG MEPOUATIKNG O1001KAGiag Yo TN oeCaymyn
OOKIUAOV TEWPUUATOV Yo TA Osiypato eAaiov clhikovne amd 1ic Ymnpeoieg tov I'evikod Xnueiov
tov Kpdtove. H avdbeon tov ev Aoym avalvcemv moapayyEAOnke and tov k. EQétn Avakpir k. X.
Mmoikdpn, OLVVALEL TOV GYETIKOV £yypdeov ue ap. 427/30-09-2024. O avaivceig mov {ntidnkav
va oeéayfovv amd tov K. Eétn Avokpiti) mepieAduPovov Tov MTOGOTIKO MPOGOIOPIGHO
(CLYKEVIPOGELS) TOV 0KOAOVOMC avaPEPOLEVOV EVOGEMV GTA OElYLATO GLAMKOVNC oV eANQONGaV
LEGO OO TOVC UETACYNUOTIOTES TV TPLOV (03) unyovov tov 0V0 GLPUOV TOV EVETAGKNCUV GTO
ovotoynua tov Teundv.
- Elapebvroxvxkrorpiciholavio (To omoio v Adyoue cuviouioc oty mTopovca avapopd Ha
OVOQEPETE LIE TO GLVTOUOYPAPIKO TOV Gpo : D3).
- OxrtapeBvrokvkrotpicirolavio (To omoio yio AOYoLE GUVTOUIOG GTNV TOPOVGA AUVAUPOPA
Oa ava@EpPETE e TO GLVTOUOYPAPTKO TOV Opo : D4).
- AsxapeBoroxvkroneviaciloavio (To omoio yio Adyovc cGuvtopiog 6TV mapovco avapopd

Oa ava@EpeTe e TO GLVTOUOYPAETKO TOV Opo : D3J).
Eniong (ntOnke o £Aeyyoc Tov onueiov ava@AeEINOTNTOC TOV OEYUAT®OV TOL EAIOV GIAKOVNC.
O owopiopoc pov mpaypatomomdnke amd v ko Kopvotiovod Mapia pe oyetikd mc £yypoeo

nuepounvia 12/12/2024 npoc tov k. E@étn Avaxpitr) kot 1o onoio cog emovvanto oto Iapdpmmua
A ¢ mapovong exkbeEcems pov.

2. lIEPI1 PA®H AOKIMQN - HIEIPAMATQN

2.1 HMEPA 1" : APXIKH EIIIZXKEWYH KAI ENAPEH AOKIMQN

Katd tnv 1" nuépa tperg Teyvikol ZopuPovirot (k. AytAdéag Miyémoviog, Aumh. Xnuikdc Mnyovikog
— K. Koapdfeiog Nikodaog, AwmA. Xnukoc Mnyovikog kabdg Kt 0 vroypdemv tnv moapovca Teyvikn
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‘ExBeon Aoxipuov Mdapkoc Xpocog, AwmA. Xnmukog Mnyovikoc) TOPOVGLUGTIKOUE GTIS
gykatactacels e B Xnukng Yanpeoiag Adnvov (Av. Tooya 16, 11521, Adnva) tnv 10" Tpoiv
GUUQ®OVA LLE TO TPOTOKOALO. KATOTY GYETIKOV EAEYYOV TUVTOTPOCOTINC KOl TAPOVGIHC GLVOIO,
oonynoMkape oto A’ Tunua g Ynpeoia 1o onoio, HETASL GAA®V, Eivol UpLOOLO Yo TOV EAEYYO
AYVOGTOV YNUIKOV OVCIOV GE ey LT
Katomy cOvVIoung emiGKeEYNC C©TO TUNUC TGOV OOKIUOV LOC LTOOEYONKE 1 MPOIGTUUEVY] TOV
Tunuatoc ko Aaumn (Ap. Xnuikoc) 6to ypageio tnc. Katd tn cuvavinen Hoc [e v Ko Aoum)
(mapovcia kot T@v dvo avaivtav tov A’ Tunuotoc e B’ X.Y. kK. Ap Zappa @pacvfoviov ki
®csodociov Anuntpiov, MSc Amiopatovynv Xnukov Mnyovikov) culnménkay K avaivonkay
T AKOAOLOO :
- T'evikn opyavaon — Tunpoata tov Yanpeciov tov I'evikov Xnueiov tov Kpdtovuc.
- IIpoypoppa dokipumv mov Ba akolovBnBel (GLVOAIKE) Yio EKTANPOGCT) TNG TAPAYYEMAC TOV
K. EQetn Avakpin (K. Mraikapn).
- Epyootnpuoxoc eEomAicuog mov 6a ypneipomonei.
- Aedopéva epYAGTNPLUKOV EEOTAMGILOD TOL B ¥PTCGILOTONOEL.
- Me6Boooloyia mov B0 aKOAOLONGOLY O1 EPYUCTNPLOKOL UVOADTEC Y10 TNV OAOKATPOGT] TOV
OOK1LDV.
- Xpovoolaypoplo OldpKeS OOKIUMV (3 MUEPEC YO TIC APYIKEC AVOADGELS Kol 1 nuepa ya
1) OOKIUT] CVUQAECILOTNTOC). XU ULO®@VT)OTKE OTL O1 TEPTYPUAPOLEVEC YPOVIKES OLLPKELIES EIval

EVOEIKTIKEG Kot 6o e€apTnBovV amd TNV TPO0o0 T1C OLULOIKAGTLOC.

AxoA0oVB®C 00N YNONKULE GTO EPYUGTIPLO EKTEAECTIC TOV OOKILAOV Y1a TNV EVAPEN TN O10OIKAGIOC.
H opyikn pog mopatipnon 1tev Ot o Osiyuotd (EANI0 GLAIKOVIC) TO OTTold Eiyay GLAAEYOEl e
OLOIKAGTIC C1OOVIGUOV OO TOVG TPELS LETUCYNUUTIOTES TOV AUUEOGTOLYIMV GE U1 GOPUYIGUEVEC
GLOKELAGIEG ( yvaAva Palo) aAAd EVTOC GCOPUYIGUEVEOV OUTOKOAANTOV TAUGTIKOV QUKEAWDV TNC
AAAE Ntav avolktd. Avto, av Kl TOPATLTO, O LA TPOPANUATICE 10101TEPMC KABMC EViUEp®OT K
Q7O TOLC GVOAVLTEC TOL €PYOCTNPIOL OTL MOEACV v O0LV TNV KUTAGTUGT TOV Oeryuatmv. Emionc
Tovil OTL TPOKELTUL Yo OWKPIPOUEVO EPYUCTIPIO Kl EVIUEPOONKOUE OTL UKOAOLOT)ONKE
OlUOIKOGIN OTOGOPAYIGTC A0 TPIUEAT emtpom)) (MOV eMOEIYONKE TO TPOTOKOAAO UTOGOPUAYIGT|C
M 2" NUEPU GTO VTOAOYIGTI] TOL K. ®e000Gi0v 0MOTE Kol TO Bep®d amooekto), Ta técoepa (04)

GULAAEYUEVE OETYLOTA T|TAV OC AKOAOVOME (TOGOTIKA)



TEXNIKO I'PAPEIO MEAETON - KATAXKEYQN
MAPKOXT. XPYXZOX
AITTAQM. XHMIKOX MHXANIKOZXZ A.IL.O.
T %4 Ap. Mnytp. TEE 88833
T | A.®.M. 072531739, A.O0.Y. PEOYMNOY
L~ MEAETEX - KATAXLKEYEL BIOMHXANIQN — BIOTEXNIQN
& ETKATAXTAZEQN EIAIKOY TYIIOY

ApOpoc Asiypatoc IHocotnTo (o€ ml)
Agiyua 1 600
Aeiyua 2 100
Aegiypa 3 400
Aeiypa 4 9

Ilivaokoc 1. : ITocotnteg ostypdtov eAaiov crlkovng o ml

2OUQOVA L€ TIC QVOTEP® TOGOTNTEC OwmoT®Onke, €&’ apyne, OTL EAEYYOC OVAPAECILOTNTOC
umopovoe vo mpaypotomomfel noévo ywo 1o oeiyuo éva xkabme £mpene va yivoov 2 00KIUEC avd
oetypua (yioo AOYOUC EMOVOANWILOTNTAC KOl, COUQOVOE [E TO MPMOTOKOAAO OOKIU®V, OITOLTEITOL
nocotnta 70 ml avd ook Kol TOVAGYIGTO 2 OOKIUEG avd OsiyLLa).

Katd 1o ypovo avtd Hoc mopadddnke emions 1o TANPEC TPOTOKOAAO TNG O10LOIKOGIN TOV OOKILOV
Y10 TOV TOGOTIKO TPOGOI0PIcHO TV “emipaymv”’ ynuikav D3 — D4 — DS to onoio ko1 mapabétm oto
[Hapdpmmua I' e mopovcac éxbBeone pov. H pébodoc €yer oyedwaotei IN-HOUSE amd 1o
MPOGMOTIKO TOV EPYAGTNPIOV KATL TO OMOio onuaivel O0TL 0ev ival orokpifouévny emionua aAld o
oYEOGOC TNC, KATA TNV KPioT TOGO TN 01KT) LoV OGO Kol TOV GUVAOEAPMOV, GLUVAOEL LIE TIC APYES
NG TEYVNC KOl TNC EMGTNUNG Y10 TNV OAOKANP®ON TOV €V AOY® avaAvcemv. Q¢ €K TOUTOL 1)
CLYKEKPIUEVT LEOBOOOC 1 Oomoin GyeodoTNKE Kl eA&yyOnke v v axpifeia ¢ eival AmoOAVTOC
OTOOEKTN £K LEPOLC LLOV.

Y& GLVEYELD, TOPOLGia Kt TOV 3% TEYVIKOV cUUPoVV TPaYLATOTOIONKE N TPOSTOIUAGIO TOV TPOC
avdAivon oeryudtov (Cuyiceic, oladikocio ekKyVAIONC HE OKETOVY, Kol TOTOOETNGON G QLTOUATO
avakvnt) vy 12 @dpeg yio v olokAnpoon ¢ exyviienc). Toviletanr emione o011 domioTd®ONKeE
VYNAN ovykEVIpmon oe vepd otTo Oeiypa 3 (mboavde AOYm e mopatstapévne £kbeone os
OLOLEVEIC KOIPIKEC GLVOTIKEC PO TNC OEYLATOANVIOG), OmOTE amogacictnke 1 TposOnkn Silica kot
®cukov Natpiov 610 Ociyna Yo KOTAKPATIGN TOL VOATOS KAl TNV OLVATOTITA 0pOT)C EKTEAECTC TG
avoAvcemv. H andégaon aut 1ftov 1oV ovoALTOV TOL £pyactnpiov 1n omoia oumc pog Ppnke Kot

TOVC 3 TEYVIKOU GLUPOVAOVE ATOAVTOC GUUP®VOUC.
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Me TNV OAOKANP®OGT TNC TPOETOLAGIOC TOV OEYIUATOV KOl TNV TOTOOETN G TOVE GTOV OVAKIVITN,
olokAnpaOnke n 1" pépa emoxkéyemc noc otnv Yanpecoio kar poac Cnmbnke va mpoPovpue tn 2"

nuépa (ko i v 10" Tpmvny) yia T GLVEYICT TOV AVIADCE®V.

2.2 HMEPA 2" : EPTALTHPIAKH ANAAYXZH TQN AEII MATQN

Tnv 2" nuépa mov emoképOnka v Ymnpecio ta Osiypata 1MTov £TON0 TPOC AvAALO).
Tomobembnkav ce ovTONOTO GUGTNUO 0EPLO YPOUATOYPAQOL ue aviyvevt] MS, unovtéro
GC6890N/MS59731nert e oavTOHOTO OEIYUATOANTTN Kot oTtiAn tomov DB-5. To ev Adyw Opyavo
Ntav Paduovounuévo opbd kabog pov emosiybnkov ot kaumvree Pudpovounonc tic onoieg ijal 6e
Oéon &y afohloynocel k1 va amooekt®. H ookacia mov eiyolle TPOCVLUPOVI|GEL LE TOVC K.K.
AvaAvtéc Tov gpyaotnpiov kk. ZdPPa kar @codociov va akoiovdndei (k1  omoia eivon teyvika &
EMICTNLOVIKA GOCTN KL APTLOY) £iYe OC aKoAoVOOC :

ToeAo octypa aketovnc (kaBopiGoc GLGKEVNC).

Aegtypa 1.1 (Amé 1o ociypa 1 np 1M doxaun).

ToeAo octypa aketovnc (kaBapiooc GLGKEVNC).

Acgtypa 1.2 (Amé 1o osiypa 1 np 2" doxaun).

ToeAo octypa aketovnc (Kabapiooc GLOKEVNC).

Aegtypa 2.1 (Ané 1o oeiyua 2 np 1M doxaun).

ToeAo octypa aketovnc (kaBapiooc GLGKEVNC).

Asgtypa 2.2 (Amé 1o osiyua 2 np 2" doxaun).
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ToeAo octypa aketovnc (kaBapiooc GLGKEVNC).

—i
—

.Agtypa 3.1 (Ané 1o dciypua 3 np 1M doxaun).

—t
M-

. TveAo octypa aketovnc (kaBapiooc GLoKEVNC).

—i
b2

. Agtypa 3.2 (Ané 1o dsiyua 3 np 2" doxaun).

i
L

. ToeAo octypa aketovnc (kaBapiooc GLGKEVNC).

—
I

.Agtypa 4.1 (Ané 1o ociyua 4 np 1" doxaun).

—i
N

. ToeAo octypa aketovnc (kaBapiooc GLGKEVNC).

—i
)

.Agtypo 4.2 (Ané 1o ociyua 4 np 2" doxaun).

i
|

. ToeAo octypa aketovnc (Kabapiooc GLOKEVNC).
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["a Adyovug e€okovouncne xpovov (toviletor 0t kGOe Ociyua, axoun K1 To TVQAS, 1NOsha apkeTd
YPOVO MUPOVGIOG GTI) GVGKELT]), OMOPUGICOIE KUl COLPOVNCUUE LE TOV K.K. AvaAvuTtée (amovcia
TV vroioimeov 2 Teyvikdv ZvuPovAimv ot omoiol dev mapevpebnkav oTic doKiuEG mANV g 1™
NUEPAC) VO TPAYUOTOMOW|COVUE 2 OOKIUEC avd Oelylo OoAAG Ge WeEPIMTTO®ON AMOKAIGE®V va
TpayLaTomofovv Kol GUUTATPOUATIKES OVOAVGELCS.

Me v £KKiviion NG OLUO1KOGINS LoV TUPOVGIAGTNKE TO TPOYPULLN GE TAEKTPOVIKO DITOAOYICTI)
KOl GLYKEKPIUEVO GE QUAAO vmoioyicudv tov Excel amdé touvg x.k. Avaivtéc 10 omoio eiyav
MPOGYEOLACEL K1 EAEYEEL Y10L TNV MOGOTIKN eMeCePynsio TV OEUEVOV TOL Ypouatoypdeov. To ev
AOY® TPOYpaup TO EAeYEQ «emi TG 000vNe» (KaOde 0 pov mapaoddnke), alAd kpive 611 MTav
(pTI0 GYEOLUCUEVO K1 0pOO Yo TNV CMGTI O1Eay®YT] TOV TEMKOV ATOTEAEGUATOV.

Avotoyde, Ady® TeYVIKOD TPOPANUATOS, TOL QLTOUOTOV OEPIOV YPMOUATOYPAPOV, OAOKANPMONKE
Hovo mn avdivon tov Aswypdtov 1.1 & 1.2 av kol mnpoue ta mpdto amoteAéouota. Etot
amoaciotnke va apebei 11 cuokevt| o Asttovpyei koBoAo to Ppadv g 17" AskeuPpiov dote va

oAoKANpmBovV o1 avaidoELC.

2.3 HMEPA 3" : AIOTEAEZMATA AOKIMQON - EIIEZEEPT'AXIA
AEAOMENQN

Tnv 3" nuépa eixe ohokAnpmbei 1 avaAven TOV OEIYUATOV OO TOV QUTOUNTO 0EPIO YPOUATOYPAPO.
Me ypfion Kook mov onuovpynonke ce mepifdiriov Excel o1 k.x. Avaivtéc tov epyactnpiov
OAOKANPOGAV TO OTOTEAECLATO TOV AVUAVGE®MV TO OTTOI0 KOl LoV Topaoddnkav evd To amEcTEIA
LEGH KWVNTOV TNAEQPOVOL Kl OTOVC GLVAOEAQovg Teyvikovg ZvuPovAovg o1 omoiol Oev 1MTOV
TOPOVTEC.

AvVOALTIKA TO OMTOTEAEGULOTO TOV OOKIUOV Yia TNV Vapén tov D3 — D4 & D5 napovcidlovtal 6Tov
ak6Aovbo mivaka (K1 0T®¢ Topovc1dlovial 6TO TPOTOKOALO TAPOLGIOS LoV KATA TNV 3" NuUépa TOV

OOKILLADV):
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D3 D4 D5
AEII'MA 1-A <2 mg/kg <2 mg/kg 138.,6 mg/kg
AEITMA 1-B <2 mg/kg <2 mg'kg 138.5 mg/kg
AEII'MA 2-A <2 mg/kg <2 mg/kg <2 mg/kg
AEII'MA 2-B <2 mg/kg <2 mg/kg <2 mg/kg
AEII'MA 3-A <2 mg/kg <2 mg/kg <2 mg/kg
AEIT'MA 3-B <2 mg/kg <2 mg/kg <2 mg/kg
AEIIMA 4-A <2 mg/kg <2 mg'kg <2 mg/kg
AEII'MA 4-B <2 mg/kg <2 mg/kg <2 mg/kg

Ilivokoc 2 : ATOTEAEGLATO TOGOTIKOV OVOADGEDV YN IKOV evdosmv D3 — D4 — D3

ITAPATHPHXEIY :

1.

Ta opra IIOZOTIKHY aviyvevone mc nefdoov mov ypnoiponombnke YIIEPBAINOYN ta
2 mg/kg (| avtictoyme povdooc ppm). Av Kt aviyveddnkov o1 GUYKEKPULEVEC AOITOV
ovcieg (eidapue v VmopEn TOLE OTIC  KOUTOVAEC OMOTEAEGUAT®OV TOUL  AEPLOV
YPOUOUTOYPAPOV) 0 UTOPOVV va TocoTikomombovv Adym evactncioac tne pebooov
OOKITC.

Ag yiveton xopia a&1oA0YNoT TOV GMOTEAECUATOV A0 TO GUVTAKTT TIG TOPOVCa £KOEGEMC.
Befaibove opumc 0T 1] 01001Kocia, 0 TPOTOC EKTEAEGTC TOV AVAADGE®MV, O YPNCILOTOMOEY
e€OMMOIOC KaBMC Kol 1 EMOTNUOVIKT] KOTAPTION TOV K.K. AvaAvtdv 1tov Kopuveaio. ¢

£K TOVTOV OEV LIAPYEL OVOEIC AOYOC va augiofnmbovv ta e€aybévia amoteAécuata.

2.4 HMEPA 4" : AOKIMH ANA®AEZIMOTHTAXZ AEII MATQN
EAAIOY XIAIKONHX

Koata v 4" népa tov ookipmv pnetéfnka oto epyactipo tov B’ Tunquatoc te X.Y. Ilepaid

(Axtn) KovooAn 32& Avtoiikov, 18510, Ilepardg), xatd tnv 111 mpoiviy ©CTE vo TOPAGT® GTIC

OOKIUEG aVAPAEENC TOV EACIOVL GIAMKOVNG LLE ¥PTION TOV OEIYUATOV OV £lyov 1ON £CETAGTEL Y10 TNV

nePLEKTIKOTNTA Toue o D3 — D4 & DS. Q¢ teyvikog ovpPovioc moapevpebei k1 o k. ToPovrdpnc
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I'edpyloc (X.M.). Metd tov £€Aeyyo TOV OTOWEI®V HOC 0OMNyNONKoUE GTO ypogeio NG K.
npoictapévne koc Kotecoporlov. Ta ociynoata eiyov petaeepfei amd tovg k.K. Avaivtéc tov A’
Epyactnpiov otic eykatactdcslc otov Ileipaid yia mn owelaywmyn tov dokinov. Yrevbouvoc yia 1
oeéaymyn Tov ookiuov Nrav o K. Iviptlne (Xnuikoc) pe peydAn eumelpio 6TO GLYKEKPLUEVO
avtikeipevo. To TPpOTOKOALD TOV OOKIUOV OVOPAEEILOTNTOS, OMMC LOC ElYE EVNUEPDOGCEL K1 1) Ko
Aapumn, 6o Ntav 10 D92 (Aoxiuny avapie€ipotntog pe avoiktd doyeio Cleveland), to omoio kot
nopabéto oto Iapdptnua 4. AToQacicoTnke €K TOV TPOTEP®V VA YiVOLV 2 DOKIUES OVa OEiyld EVO,
o€ MePINT®OOT anmokAicemv, va eravainedei 1 orookacia. Adym TOV TOGOTNTOV TOV OEIYUATOV Kol
KoOoh¢ anarteitor 1 rocotnra TV 70ml and kdbe ostypa (tor tovAdyieoto 140ml osiypatoc yia 2
OOKIUEC) £ywve WPOPAVEC OTL Ta poOva vmoynoelo osiyuota NMtav to Nol & No 3 (moocotnteg
oeryudtov Ilivaxac 1). Kabdbc dwamotddnke moAd peydin mocotnta ¥OaTo¢ 6To ociyna No3, av
KOl LANPYE OpkeTr) mocotnta €&’ avtov (dveo tov 140ml) yia ™y owelaywyn TV 00KIUOV,
amo@aciotnke and Tovg K.K. Avoivtéc 1 MH owelaymyn 0oKiudV GTO GLYKEKPIUEVO Oeiyua yia
AOYOUC ac@aAciac kol aflomoTias TOv aroteAecudtov. O1 mupsvploKOuevol Teyvikoi cOupoviot
ocvHEOVNGaY G ovTO. Q¢ €K TOUTOL OMOPUGICTNKE 1 MPUYUOTOMOINGT OOKIUMOV GCTUEIOV
avagAieiinomrtog povo oto Asiyua No 1 (ITivakoc 1). H povn mopatipnon v onoio pumopd va
EKQEP®, MOC TEYVIKOC cVPovioc, Katd T oeéaymyn TOV 0OKIUOV £ival OTL 1) TEWPUUATIKN OtdTaln
MOV YPNGILOTOONKE NTOV TAANIOV TOTOL Kl GLUITOVGE TN UETAKIVIION TNC QAOYOC TAV® Omd TNV
EMPAveID TOL VIO BEpuavern Oelynatoc, yeipokivnTa. AToTéAeoua auToV £ival vou Unv Umopei vo
mpnOei emaxpiPodc o ypovoe d1EAsvonc eAOYAS Tov 1 0SVTEPOAENTOL GVUP®VA LIE TO TPOTOKOAAO.
Tovile ouwme 6Tt  eunepia tov K. Iviiptln (avaAvtng mov oeényaye TIc OOKIUEC) OE [UE AQTVEL VO
Dempn|c® KATL O1UQPOPETIKO GO TNV AMOALTT Ki EMTLUYNUEVT] O1eay@YT] TOV OOKILOV.

Ta amoteAéopata TovV doKIu®V Toapovcidlovial 6Tov akoAovbo mivaka :

ApOpocg Agiypatog Ogppokpacia Eppavieng ®royac (°C)
Aegtypa 1-1 290,00
Agtyna 1-2 288,00

Ilivokoc 3 : AToteAéoHata 0OKIU®V OVUPAEEILOTNTOC OEIYUAT®V

Hopomypiosag :
- Qc avaeépOnke eAEyyOnke povo 1o 1° deiypa yia v avoeAeEindnTd Tov.



TEXNIKO I'PAPEIO MEAETON - KATAXKEYQN
MAPKOXTI. XPYXZOX
AITTAQM. XHMIKOX MHXANIKOZXZ A.IL.O.
T %4 Ap. Mnytp. TEE 88833
T | A.®.M. 072531739, A.O0.Y. PEOYMNOY
L~ MEAETEX - KATAXLKEYEL BIOMHXANIQN — BIOTEXNIQN
& ETKATAXTAZEQN EIAIKOY TYIIOY

- H owogopd tov 2 °C pnetaéd tov 2 anotelecudtov Bempr)Onke eAGY10TN K1 OTOOEKTY) OMOTE

OTOQPUCICTIKE, G KOO, 1) U1 ovayKoloTNTo OEEAYMYTE EMTAEOV OOKIUTC.

3. LYMIIEPAXMATA AOKIMQN

Ta akdrovBa counepdopata eEAyovial — KOUTAYPAPOVTOL Kl AVOQPEPOVTUL COUPOVA UE TIC ApyEC

¢ Téyvne ko tne Emomung aAld Kol cOUQOVA LLE TO EMGTNUOVIKO TeYVIKO vroPabpo tov

VITOYPAPOVTOC TNE TUPOVCHCS EKOECTC -

=2 ZeKivoviog 0empd LITOYPEOTIKO VO EDYOPICTIICO TOL K.K. XdPPa, Osodociov & Itliptln yo
TOV EMAYYEALOTICUO KOl TNV TEYVIKN] TOLC KATAPTION OAAG Kol ywoo OAn 1 Ponbewa mov
mopeiyav Katd ) O1eCaymyn TV GUYKEKPLUEVOV OOKIUOV — TEIPAULATOV.

= To6c0 1 in-house mepapatiKy 01001KAGIA Y100 TOV TOL0TIKO - TOGOTIKO EAeyyo Tv D3 — D4 —
D3, 660 kot 1 TEWPAUATIKT] OL0OIKAGIO Y10 TV €VPECT] TIC AVOQPAESIULOTNTOC TOV OEIYUATOV
eAEYYONKE K1 evpEONKE amodekTr). 2C €K TOVTOL TO AMOTEAEGUATO TOV OVOAVIGE®V — OOKIUOV
Ocopovvtol amodeKTd amd Tov VEOYPAe®V. T amOTEAECUOTO TOV OOKIUOV — OVUADGE®V
£YOVV 101] AVAYPUPEL GE TPOTYOVUEVEC EVOTNTES TNE TOPOVCUC OVAPOPUC.

= Ilpéner va toviotel 611, mopdAN TN COGTN OoKacia dstypatoAnyioc, (mopdvioc Kol TOv
CUVOOEAPOL K. MiyomovAov) Kol 1 omoia mpaypatomomdnke katd opbo 1pomo, otoTnpovvTal
em@uAdéelc yioo Tnv mowdtnTa TV oswyudtov. Ta osiypata, mpoepydueva omd tovg 3
LETOCYNUATIOTEG TOV UNYOVOV, €uplokoTav eKTebeléva yio peydho ypovikd owdotnua (19
LUNVOV TEPITOV), GE KAPIKA QUIVOUEVAL.

= Ilpénel emiong va toviotel 011 1 avATTTLEN eAdi®V GLMKOVTIC Yo XPT)OT) CE LETUCYNUATICTEC
VYNATC TAoNC £YvE Yo Vo amo@evyBovv BELATO TVPKAYIOV Kl AAADV GYETIKOV QUIVOUEVOV.
Ta élaa otAikovng sivor avBekTikd o Oeplokpacio, NAEKTPIKES EKKEVDGELC KOl YEVIKA £ival
oyeolwcuéva yio peimon Bepdtov acealeiog mov mpobmnipyov He TNV YPNCT KAUGGIKOV
eloiov. ZOUQOVE [IE TO UTOTEAECLATO TOV QOKIUOV — MEPUUATOV TOV TPAYLOTOTON|OnKaV
ota 2 epyaocmpa tov XK. extiud vmevbova o011 dev gival ovvariy 1 onuovpyia
mupoceapac amd ta EAaia cakovne. Tovieton ewiong 0T, GOUQOVOE UE TIC OTTIKES NOC
TOPATPIGELS, OEV VANPYE 0VOENIC ATOOOUNGY] TOV OEIYUATOV AOY® KUKINS GUVTIPNONS

(OVTIKOTAGTOGNS CVTAOV GVUQAOVEOS TOVL YPOvov AsrTovpyiog TOovS) ¢AAd kol / 1) Adyo
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TEXNIKO I'PAPEIO MEAETON - KATAXKEYQN
MAPKOXT. XPYXZOX
AITTAQM. XHMIKOX MHXANIKOZXZ A.IL.O.
T 54 Ap. Mnytp. TEE 88833
T | A.®.M. 072531739, A.0.Y. PEOYMNOY
.~ MEAETEX - KATAXLKEYEL BIOMHXANIQN — BIOTEXNIQN
& ETKATAXTAZEQN EIAIKOY TYIIOY

Oepikiic amodounonc koaréomv ckbicesmg oe vynh Ogppokpocio (Potid). Xe kdbe
nepintoon Ba pumopovoaue va £YOVUE LYNAN ova@AEEINOTNTA TOV EAUIOV CLAKOVNC av
VANPYE TOPOLCia eVPAeKTOV VOpoyovavBpdkev (D3 — D4 — D3) aAAd, OT®C amoOEIKVOETAL
cOUQOVA LE To eKTteAecfévro mepduota, 1) Topovcic TOV &V Ay MINTIKOV
VOpoYoVaVOpdK®V £ival GYeddV UNOEVIKT] Kal OV emnpedlel, o8 Kuuia TepimT®ON, TIC 1010TNTES
T1¢ PacikéC Tov eAaiov GlAIKOVTC.

Omnov avaypdoeetar otov Ilivaka 2 mocotnta eieyyouevov ynukov < 2 mgkg avtd oe
onuaivel 0tL 0ev VPEOMCOV TA GUYKEKPIUEVA YMUIKA 0Ard 1 nEB0OOC OV £PUPUOCTNKE OE
LUTOpovGCE Vo 0MGEL AEIOMOTA TOGOTIKA AMOTEAEGUATA KAT® OmO TNV £V AOY® GLYKEVIPOOT).
Xe KGOe mePIMT®OOTN 1] MTOPOVGIa TOV £V AOY® EVOGE®V £ival AveED oVGiog AOY® NG EAAYIGTNC
TOVC GLYKEVIPMGT] 1 OMOid O Umopel, o€ Kuuia TEPITTOON, VO EMNPEACEL TIC QLOIKO-YNUIKES
1010TNTEC TOL EAUIOV GIAIKOVTC.

AvaQopikd otV TEPUUOTIKT) 0OKIUT ava@Aeiinomntoc (oomot@Onke avapieCipnotnto 288 —
290 °C), oev oOwouoioyeitar KAmMO amodOUNGT TOL &V ypnNomn eAaiov olhkovne. Ta
AMOTEAEGUATO £ival QLCIOAOYIKA (KL €VIOC TOV MEPUUATIKOV TOPAUETPOV) TOL EAOiOV
GIAMKOVING Omov (CUUPOVO LE TO QUAAD TEYVIKOV O£0OUEVOV TNC MOPAY®OYOVL ETAPEINC) 1
Oepuokpacio avapAieéipnomrog eivor 300 — 320°C. H pikpn) amdxAion mwov mapotnpeiton umopei
Vo 0QEeiAeTE GTO ¥POVO MOV LECOAAPNGE neTald atvynuUoToc — OstypaToAnyiog K1 ékbeong oe
KOIPIKES GLVOTKES OAAA KOl GTT] QUGIOAOYIKT) POOPE amd TNV TAPALLOVT] TOV EACIOL GIAIKOVIG
EVTOC TOV UETACYNUATIGUOS (QuololoyikOe KOKAOC ypnonc). Xe kdbe Opm¢ mepimtoon,
toviletal, OTL TO MEWPAUATIKA  Ocdouéva O Umopovv va vrootnpilovv TN onuovpyic
TUPOCOUIPOE, TWOAKOV QOTIAC OAAL Kol YEVIKOTEPO TNC OCLUTEPLPOPAC QOTIAC TTOV
mopaTnpeitol oto PvteoAnnTiKd LAIKO, va €yovv TpokAnBel amd 1o £Aao GIAIKOVIIC OV
EVPICKOTOV EVIOC TOV LETUCYNUUTICTOV TOV UNYOVAOV. XTO CUUTEPUCO OVTO KOTAATYOLLUE
EVKOAMC AOY® TNC YOUNANC TMOPOLCIOC TINTIKOV vOpoyovavOpdkwmv, vwnAov onueiov
avaQAEEINOTNTAC OAAG KOl TOGOTNTOV £Aoiov olAkovne mov efpébnoav vmd popeng
MUValOVTIOV DYPOV, GOUPOVOC LLE POTOYPOPIKO VAIKO, GTO GTULEI0 TOV OVGTLYTLATOC.

Téhoc Bepd 611 1) {NjINOoN TOV eV AOY® TEPUUATOV — OOKIUMV OO TO GUYKEKPULEVA TN AT
tov 'evikov Xnueiov tov Kpdrtovg ntav n BEATIOTN dvvat kabdC, Tépa amd TiC OKPIPOGCELS

mov owféter amod Tov EXYA, to A’ Tunua eivo apoolo K 101KEVETAL G€ AVOADGELS AYVAOCTMV
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TEXNIKO I'PAPEIO MEAETON - KATAXKEYQN

MAPKOXTI. XPYXZOX

AIITAQM. XHMIKOZ MHXANIKOX A.IL.O.

Ap. Miytp. TEE 88833

Tk A.®.M. 072531739, A.0.Y. PERYMNOY
o | MEAETEZI - KATAIKEYEZ BIOMHXANIQN — BIOTEXNIQN
& ETKATAXTAZEQN EIAIKOY TYIIOY

YMUIKOV 0VCLOV KOl TO TUNUC OOKIU®V GTIC eyKatootdoels tov Ilepaid £yer eaipetik

KOTAPTIOT GTIC AVUAVGELS TTOV TTPOY LLOTOMOLEL.

=2 Ola 10 avOTEPO TA ONAOVEO EVOPK®C akoAOLOMVTIOC TOV OpKO HOov ¢ AwmAmuatovyod

Mnyovikog Kol GUUQOVA IE TIS EMGTILOVIKES KOl TEYVIKES [LOV YVOGELC.

ITapopéve otn 0160eon| cac,

Digitally signed

MARKQOS by MARKOS

CHRYSOS

CHRYSQOS pate: 2025.01.16

17:51:37 +02'00°

Muapkoc I'. Xpoeog

Auh. Xmukog Mnyovikog A.ILG., MBA EEAE
[Ipaynatoyveouovag Emkivoovav Metagopov (ADR120)
Meietntc Y.IIE. XQ.AE Kat. 15,27 Ap. ITtuyiov 18500
EmBewpnc ISO 9001 — 22000 — 14001 — 18001
Exnawevtnc E.O.E.T. (AM. 8791233956)

Evepyelakoc EmBempntnc (A.M. 8868)

Evepyelaxoc EAeyktng (A.M. 1560)

Embempntic Yrovpyeiov Avantoéne & Aviayovietikotntog (A.M. 10)

Meta@paotic AyyAknc F'hocoac amo Kot mpoc tnv EAAnvikn ( Ap. ITiot. 936 GR0128029)

Eun. Kaovvn 1. 74100, P€6ouvo

TnA : 28310 50057
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TEXNIKO I'PAPEIO MEAETON - KATAYXKEYQN
MAPKOXZTI. XPYXZOX
AITTAQM. XHMIKOXZ MHXANIKOZXZ A.I1.O.
Ap. Mntp. TEE 88833
A.®.M. 072531739, A.0.Y. PEOYMNOY
MEAETEXZ - KATAXLKEYELX BIOMHXANIQN — BIOTEXNIQN
& ETKATAXTAZEQN EIAIKOY TYIIOY

Fax : 28310 50089

Kw : 6937027549
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TEXNIKO I'PA®EIO MEAETQON - KATAYXKEYQN
MAPKOXTI'. XPYXOX
AIITAQM. XHMIKOZ MHXANIKOZXZ A.IL.O.
Ap. Mntp. TEE 88833
A.®.M. 072531739, A.0.Y. PEOYMNOY
MEAETEXZ - KATAXKEYEX BIOMHXANIQN — BIOTEXNIQN
& ETKATAXTAZEQN EIAIKOY TYIIOY

IHAPAPTHMA A :

ANAGEXH YIIHPEXIQN TEXNIKOY XYMBOYAOY



ENQMION TOY EIAIKOY EQETH ANAKPITH AAPIZAZ

k. SOTHPIOY MNAKAIMH

AHAQZIH AIOPIZMOY TEXNIKOY ZYMBOYAOY

Tnc Mapiag Kapuotiavou tou Navayuwtrn, katoikou OecgaAovikng, ETTL NG
obou . AT . avadopika ME tn oxnuatioBeioa

Swoypadia ue ABM: EEE 11/2023.

Qecoalovikn 12.12.2024

4

/

-

Onuwe yvwptllete, OE EKTEAECN TNG UTT ur:}nﬁu. dl};‘BBfE{EDZd rapayyeiiac Zac
via 1n OSlevépyela avalloewv el Imufﬁgyﬁirmu ghalov olkovne Twv
auvnpnunﬁﬂumﬁuquumm}umu. Ba rtpay noatornownBouy

A) ato epyaoctniplo tou A Tur';uc‘i}'nuq/q B' X.Y. ABnvwyv, Av. Tooyxa 16,11521
ABnva oL avaAugewg  yla tov-” TOOOTIKO NEOOHIOPLONO TwWV EVWOEWV
EE{IL.IE'.BU?LDKUK?&ﬂtplﬂ&ﬂﬁﬂﬂllﬂ_/ - Hexamethylcyclotrisiloxane (D3),
Drcmueﬂuhuuuuhurmﬁfa&ﬁlyé - Octamethylcyclo- tetrasiloxane (D4) «kau
AekapeBuhokukAomnevtaothofavio - Decamethylcyclo- pentasiloxane (D5) ota 4
Selyuata ehaiov okovnc. Otavaiioesic Ba fekivioouv tn Aeutépa 16/12/2024 otig
10:00. O ypovoc oAokAnpwong toug dev umopel va npoodloplotei pe akpifeia,

extipatal 6 oL Hev Ba LEMEPAOEL TIC TPELC NUEPEC.

B. Ito epyaotnplo tou B' Turnuatog tng X.Y. Newpawa, Aktn Kovbudn 32 &
ArtwAikoU, 185 10 Nelpatdc Oa yivel 0 tpoodLoplodog Tou anpeiou avadAetng ota 2
and ta 4 Seiypata (ota onoia eival edixktog). Ot avakioel Ba npayparonoinBouv
and ynuwkouc e X.Y. Mewpawa mapovoia twv xnukwy e B'XY. ABnvwv kat Ba
fekwvioouv tnv Néumtn 19/12/2024 oug 11:00 xat €kr0¢ ampoontou Ba

ohoxkAnpwBouv auBnuepov. Katorniv toutwy,

1



ME THN MAPOYZA

AnAwvw, wg unootnpilovoa v katnyopia olupudwva pe tn duatain tou
apBpou 204 KNa, ot dopilw texviK® oURBOUAG pag pe TNV lotnTa Tou XnULKoU
Mnyavikol tov k. Mapko Xpuoo tou rewpyiov, ArmAwpatouxo Xnpuwo MINYovIKO
ANO, Katowko ), obog ap. &, TK ", (tnA. ,

~ Email: ), katoxo tou OeAtiou TOUTOTNTAG HE
apBpo: AZ 970739 kat aplBuo untpwou EEX/TEE: 88833, MPOKELMEVOU VO AOKNOEL
ta avayvwpllopeva ano Tig Statatelg twv apBpwv 207 kat 208 KNA Sikawpara,
OXETIKA JE TLG EVEPYELEC TIOU vAonotouvtat oUpdwva pe Tig Atatdfelg Zag Kal kara

tnv keipevn vopoBeaia.

H AnAouvoa

/
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TEXNIKO I'PA®EIO MEAETQON - KATAYXKEYQN
MAPKOXTI'. XPYXOX
AIITAQM. XHMIKOZ MHXANIKOZXZ A.IL.O.
Ap. Mntp. TEE 88833
A.®.M. 072531739, A.0.Y. PEOYMNOY
MEAETEXZ - KATAXKEYEX BIOMHXANIQN — BIOTEXNIQN
& ETKATAXTAZEQN EIAIKOY TYIIOY

IHAPAPTHMA B :

ANTII PADA 1IPQTOKOAAQN ITAPOY2ZIAY TEXNIKOY
2YMBOYAOY



NPOQTOKOAAO ANAAYZIZ AEIFMATQN EAAIOY SIAIKONHSE

2NHEPA, TNV 16" AskepBpiou 2024, oTo EpyaaTnpio Tou A" TuAuarog e B’ XY, ABnvwyv o1 XnuIKoI
©pacuBouiog ZapRag kai AnurTpioc Oeodooiou kaBwg kai n Mpoiotauévn nc B'X Y. ABnvwyv Euyevia

AU Kai o1 TEXVIKOI GUMBOUAQI

e NikoAaog Kapvdpoc,

* AXIAEQC

. Mdpmg Xpuadg, AA ], AM .

GEKIVAOQME TIg avaAUGEIC OTa TEooEPQ Oeiypara eAaiou giAikévne Ta oTroig MGG aTTooTAABNKavV, KAToTTIV
NG HE ap. Tpwt. 42//30-09-2024 Trapayyeiiag Tou Egétn Avakpit k. Z. Mirakaiun, pe To ap. EMIM 93/27-
09-2024 g X.Y Adpicac. O avaAugelg ou Ba Tpayparomoinfouy a@opouv artov Tpoadiopioud Twv
ouciwv EZapéBUAOKUKAOTPITIAOEGVIO - Hexamethylcyclotrisiloxane {fJS}, OkTaueBuAokukAoTpioihoédvio
- Octamethylcyclo- tetrasiloxane (D4) «kai AekapeBuhokukAotrevtaairogavio - Decamethylcyclo-

pentasiloxane (D5)

YIToypa@éc
Cﬂr)(qwmi H MNpoictapévn g B'X.Y. ABnviv
[ | i
J I f:&k .- f “'"'«'x,‘:l- . E';“ .
.&qpmpmg.’; EE}BDGIGU epunusnuhnéEﬂBBcﬁg Euvaﬁu Aaptn

-

a—

O1 Texvikoi ZUpBouAor
NikoAaog
AXIAAEQC

Mapkoc Xpuﬁdg______if [l >




MPQTOKOAAO ANAAYZIZ AEITMATQN EAAIOY ZIAIKON HL

sAuepa, Tnv 17" Aekeuppiou 2024, oTo epyacTipio Tou A" Tunpatog TNG B' XY, ABnvwv 0l XNMIKOI TOU
gpyaoTnpiou ©pacufouAog FAapRac kal AnpATpiog ©€odogiou Kai n Mpoiotauévn ¢ B'X.Y. ABnvwv

Euyevia Aautrr , TTapoudia Tou TEXVIKOU oupBouAou:
« Mdpkou Xpuoou, AAT: ’-J, AM

guvéxioav T XNMIKN avaAucn aTa réooepa deiydara ghaiou OIAKOvNg Ta omroia pag¢ arrooTalBnkay,
KQTOTTIV TN WE ap. TTpwrt. 427/30-09-2024 mapayyehiag Tou EQETN AvakpiTh K. ¥ . Mrrakdipn, HE TO Ap.
EMIM 93/27-09-2024 tn¢ X.Y Adpioag. O1 avaAugElg TToU £KTEAQUVTAI QPOPOUY OTOV TTPOCDIOPITHO TWV
ouoiwv EEauéBUAOKUKAOTPICIAOEAVIO - Hexamethylcyclotrisiloxane (D3), OxTapeBUAOKUKAOTRIIAQZAVIO

Octamethylcyclo- tetrasiloxane (D4) ka AekapPEBUAOKUKAOTTEVTATIAOEAVIC - Decamethylcyclo-

pentasiloxane (D95)

YTToypa®@eg
GII}HUIKDI' H Npoiotapévn g B'X.Y. ABnvwy
: ST
L . | r G ‘i f
/ a8 i
*‘i;f“ A A2 U, Lo H*
S r
AnunTpiog. Qgodoaiou Opacupourog ZapRag Euvevia Aautn

-

@) TE;{{lmg ZUpBouAQg
f I ) _‘___'__,...--'
[/~

Mdpkoc Xpuodg



MPOQTOKOAAO ANAAYZIHZ AEITMATQN EAAIOY ZIANIKONHZ

Srpepa, v 187 AskepBpiou 2024, oto epyaotripio Tou A" Turjuarog mg B XY, ABnvwy ol XnuIKoi Tou
gpyaatnpiou OpacuBouiog ZaRRag kal Anuntpiog Ocodoaiou kai n MpoicTapévn TG B'X.Y. ABnvwv Euyevia
AQuTTA , TTapoudia Tou TEXVIKOU TUHBOUAOU:

, AM EEX/TEE: 88833

OAOKARPWOOV TN XNHIKA avdAuon ota TEooepa delypata eAaiou aIAIKOVNG Ta OTToia pag ameaTaAncav, KATOTTIV

« Mdpkou Xpuoou, AAT:

NS WE ap. TTpwrT. 427/30-09-2024 mapayyeAiag Tou E@ern Avakpit k. Z. Mmakdiun, pe ro ap. EMII 93/27-09-
2024 Ta TIC

ECap£BuAOKUKAOTPICIAOLAVIO (Hexamethylcyclotrisiloxane)

TTOU  AQOPOUV TWV  OUCIWV

(D3).

(Octamethylcyclotetrasiloxane) (D4) kai AekapeBuhokukAotrevraoihogavio (Decamethyleyclopentasiloxane) (D9)

mc XY Adpioag. QTTOTEAEOHATA QUYKEVTPWOEIG

OkTapeBuAokukhoTeTpaaiAogavio

Tou TrpocdiopioTnkav (€1 dTAoUv) oTa Seiypara eAdiou OIAIKOVNG KATaypAPOVIal OTOV TTOPAKATW TTVAKa

Tuvkévtpwon D3, D4, D5 ora deiyuara ge mg/Kg

g =

| e | Dd [ D5
AEITMA1-A | <2 mg/Kg’ | <2mg/Kg' 138,6 mg/Kg
AEITMA 1-B <2 mg/Kg' . <2mg/Kg' 138,5.mg/Kg |
“AEITMA 2-A <2 mg/Kg' <2 mg/Kg' 3.0 mg/Kg |
AEITMA 2-B <2 mg/Kg' <2mg/Kg' . 128 mg/Kg
'AEITMA3-A <2 mg/Kg' <2mg/Kg" — ¢ /<2 mg/Kg'
AEIT'MA 3-B <2 mg/Kg' <2 mg/Kg' <2mg/Kg' = |
AEITMA 4-A <2 mg/Kg | <2 mg/Kg' <2 mg/Kg' |
AEICMA 4-B | <2 ma/Kg’ <2mg/Kg' | | <2mg/Kg' |

" Opi1o avagopag (nuw,mawpmcrq oto Qeiyua TTou QVTICTOIXE] cn'n CUYKEVTPWON TOU xuunhmspuu TTPOTUTTOU

Babuovounong)

H avaAuon TpayuaToTroifenke pe T HEBodO 13048!1,01 (GC-MS) Tou lMevikou Xnueiou Tou KpaTtoug.

%I XNHIKOI

f

ﬂnpr‘qrpﬂmg dsﬁ%ucﬂnu
.f-"'fr

C.

OpacuouAog

O TexviKOC ZUpBouAog

Kdpkog Xpuoog

-
{;BBUQ

Y TTOYpaQEG

H Mpoiotauévn TN B X.Y. ABnvwy

k.

Euyevia Aaurn
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v Meapkes Xpuaow, AAT AV
QACKANPWOE T XKD avciuon o1¢ Ceivua 1 sAdiou Leteaxnpanetn (120022) e omeio uag GrecTain, xardmv
TNC WE ap. Tewt. 427/30-08-2024 mmapayyehiac tou Eoétn Avaxpitn . I, MTeksiun, ue 1o ap. EMIT 83/27-06-

¥
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FENIKO XHMEIO TOY KPATOYX KOAIKOZ MEOOAOY
1304SIL01 (GC-MS)

B° XHMIKH YINMHPEZIA A@HNQN YEAIAA 1 amd 15
TMHMA A’ MNPQTOTYIO

Exdoon : 1
TITAOZ MEGOAOQY : Huepounvia ‘Exdoong : 13-12-2024
TauTtotroinon kal TpoadIopIgUOS TNG YteuBuvocg 'Exkdoong : B'X.Y
TTEPIEKTIKOTNTAG TWV UTTOAEIMHATWY TITNTIKWV ABnvwyv, YteuBuvog lNolotntag

KUKAIKWV peBuAoaiAotaviwv D3, D4 kai DS og
eAaia aglAikovng.

MEPIEXOMENA

1. Tithoc MeBbdou -Eioaywyn

2kotrédg kai Medio Epapuoynig

Opiopoi, ZUPPoAQ, ZuvTunoeIg

Apxn Tnc MeBoddou

AvTIOpaCTripIa

ZUOKeVEG kal BonBnmika Meoa

Tpotrog Epyaciag

Y TToAoYIO oI

Emikiopwon Tnc MeBddou - ‘EAeyxoc moiétntag — BaBpovéunan
10. ABeBaidTnTa NG HEBGDOU

11. 'ExBeon eE€Ttaong (OOKIYAS)

12. Ao@pdAcia

13. Mapaptnua A, BiBAloypagia

14. Mapaptnua B, ZT1oixeia NG AvaAuang
15. Mapdptnua I', Zroixeia 1ng AReBarotnTag

$0 G850 R R

1. TITAOX MEGOAQY - EIZATQI'H

Tautotroinon kai TTPOCdIOPICHOG TS TTEPIEKTIKOTNTAG TWV UTTOAEIMPATWY TITNTIKWV
KUKAIKWv peBuloaihoaviwv D3, D4 kal DS o €Aaia aiAikovng.

H péBodoc auTn £xel BaoioTei atnv péBodo TG TapatmopTTig 1 Kal £XEI TTPOCAPHOCTEI
Kal EMKUpWOEl oTo epyactpio Tou A" Turjuatog g B™ X. Y. ABnvwv.

2. ZKOIOZ KAI NEAIO EQAPMOIHZ

H péBodoc auth meplypd@el TOV TPOTTO TTPOCDIOPICHOU TNG TTEPIEKTIKOTNTAG TWV
UTTOASIMPATWY TITNTIKWV KUKAIKWV peBuAooidofaviwv D3, D4 kar DS oe £Aaia
OIAIKOVNG.

H Trapoloa péBodocg Exel ETIKUpWOED kal epapudletal amo 1o Tpnua A’ tng B' Xnuikng
Y1rnpeeciag ABnvwv.

E€etdleran n duvardmnta eQappoyrns tng HEBODdou 1600 yia GAAa peBuAoaiAogavia
(KUKAIKA 1] GKuKAQ) 600 Kal yia DIQPOPETIKA UTTOOTPWHATA, OTTWS KAAAUVTIKA TTpoIovTd,
KaBapIoTIKA TTPOIOVTA, KATT.

3. OPIZMOI, LTYMBOAA, LYNTMHZEIZ
D3: E€apeBulo kukAotpialhogavio (CAS No 541-05-9)

D4: OkrapeBuAo kukhoteTpaaihofavio (CAS No 556-67-2).
D5: AekapeBulo kukAotrevraoihogavio (CAS No 541-02-6)



FENIKO XHMEIO TOY KPATOYZ KQAIKOZ MEGOAQY
1304SIL01 (GC-MS)

B XHMIKH YITHPEZIA A®@HNQN 2EAIAA 2 amd 15
TMHMA A° [PQTOTYTO

‘Exkdoaon : 1
TITAOZ MEGOAOQOY : Huepounvia 'Exdoanc : 13-12-2024
TauTtoTtroinon Kal TpooOIopITHOS TNG Y1euBuvog ‘Exdoong : B'X.Y
TTEPIEKTIKOTATAC TWV UTTOAEIMHPATWY TTTATIKWY ABnvwyv, YtreuBuvog MoiétnTog

KUKAIKWYV peBuloairotaviwy D3, D4 kal DS ot
eAaia alAikovnc.

C12: AwdekAavio.

4. APXH THZ MEOQOAQOY

ExkxUAlon Tou eAaiou OIMKOVNG OE QKETOVN TTOU TTEPIEXEl ECWTEPIKO TTPOTUTTO (K-
dwdekdAvIo) ue okotrd TNV TTapaAaBn Twv oihogaviwv D3, D4 ka1 D5. Ta aiho&dvia D3,
D4 kai D5 diaAvovTaio™ ¢dacon TnNg AKeETOVNG ATTO TNV OTToia Kal TToooTIKOTroloUvVTal PE
N XPNON KAauTTUANG ava@opas PJe OWOEKAVIO WG ECWTEPIKO TTPOTUTTO. O TTOOOTIKAG
TPOCOOPICHOC TWV CIAOEQVIWY ETITUYXAVETAl HE QEPIO XPWHATOYPAPO ME AVIXVEUTA
PACHATOMETPIOC NAlag, XpNOIKOTTOIWVTAG TNV TEXVIKNA SIM (16v TrogoTikoTroinang D3:
m/z 207, D4: m/z 281, D5: m/z 355, dbwdekavio: 57).

5. ANTIAPAZTHPIA

5.1. AiaAutng aketovn HPLC grade.

5.2. EEapeBulo kukAotpioihoEavio (D3), kab. >98%.

5.3. OkrapeBuio kukhoteTpaciAotavio (D4), kab. >38%.

5.4. AskapeBuho Kukhotreviaaihoavio (DS), kaB. >97%.

5.5. n — Awdekavio (C12), kab.>98%.

To 5.2 PBpiokeTan o€ OTEPEA MOPPN , EVW OAEC Ol UTTOAOITTEC OQUOTIEC eival UypEC OE
guUVONKeC TEPIBAAAOVTOC

6. LYZKEYELZ KAl BOHOHTIKA MEZA

6.1. 2uotnua aépiou xpwuaroypagou  PE  awvixveutn MS,  povtEAo
GCB6890N/MS5973inert ;7 GCB8890N/MSS5977 pe autdparo BeIYHOTOAATTTN KAl
otAAN TU0TTOU DB-5 25m'x 0.25 mm x 0.25um (] dAAn avdaAioyn).

6.2. AvaAutikoc (uyoc utrodiaipeonc 0.0001g.

6.3. Nuahiva giaAidia (vials) Twv 20mL o@payi{éueva Pe 1o E10IKO TTWHA TOUC.

6.4. [udAiva @iaAidia (vials) Twv 2mL o@payi{Opeva hE TO E10IKO TTWHA TOUC,

6.5. ZepayiaTiké cuoTtnua yia Ta @iaAidia av autd a@payilouv.

6.6. Oykoperpikec @iaiec Twv 1000ml, 100 ml, 50 ml kar 25 ml.

6.7. [vahiva cipwwvia twv 1.0, 5.0 ml,10ml kar 20ml.

6.8. MNompia eoewg Twy 100 mi S0 ml.

6.11. YAAIVEC TITTETEC TTACTEP, TTOUAP

6.13. MeTaAAIKEG OTTATOUAEG

6.14 Autopartog avakivntng

6.15 QuyoKeVTPOC

7. TPONOZ EPrAZIAL

7.1. KaptroAn Avagopag — BaBpovépunong
7.1.1. Napaokeun SIGAUPATOC ECWTEPIKOU TTPOTUTTOU



KQAIKOZ MEOOAOY
1304SIL01 (GC-MS)

FENIKO XHMEIO TOY KPATOYZ

B" XHMIKH YNMHPEZIA A@HNQON 2EAIAA 3 amd 15

TMHMA A’ MPQTOTYNO

‘Exdoan : 1

TITAOZ MEGOAOQY : Huepopunvia ‘Exkdoonc : 13-12-2024

YmeuBuvog ‘Ekdoong : B'X.Y
ABnvwy, Yteubuvog lNoidtnrag

TauTtoTtroinon kai TpoadIlopIoPOE TNG
TTEPIEKTIKOTNTAC TWV UTTOAEIMPATWY TITATIKWY
KUKAIKWV peBuroairotaviwv D3, D4 kal D5 o¢
EAaia OIAIKOVNG.

Ze oyKopeTPIKN @IaAn Twv S0mI Cuyilovtal TrepiTrou 0,5g k-dwdekaviou Kal 0 OYKOG
CUNTTANPWVETAI PEXPI TN Xapayn He aketovn (5.1) [didAupa EZ1- 10000 mg/It oe C12].
Z1n ouvéxela apackeuvdlovral pe diadoxIKEG apaIWOEIG Ta diaAupaTa

Ovopacia AiaAUPaTog Oykog AlgAupa Aaupavopevog
AlgAuparoc TTPOEAEUCONC OYKOG yIa apaiwan
E22- 100 mg/lt ce C12 | 100 ml EZ1-10000 mg/It 1 mi
' EZ3- 5 mg/lt ge C12 1000 ml ' EZ2- 100 mg!/lt 50 ml

7.1.2. Napaokeunl TTukvou TtrpoTUutrou BiaAvparog Stock twv D3, D4, D5
cuykévTpwong 1000 mg/L

2& OYKOMETPIKy giaAn Twv 100ml luyiCovtal diadoxika 0,1g mepitmou D4 kai 0,1g
mepimou DS (kar Ta dUo pali atnv idia @idAn) kai diaAutoTTolouvTal TTPOCBETOVTAG
TToooTNTA DIGAUNATOC ECWTEPIKOU TTpOTUTTOU E2.3.

ze motipl Zéoewg Twv 50 1 100ml duyiceTar epirou0,1g D3 kai diaAuToTroiEiTal e
didAupa eowTtepikoU TpoTuTTou EZ3. To TTpokUTITOV OIGAUPA PETAQEPETAI TTPOCEKTIKA
OTNV OYKOUETPIKNA QIAAN TTou TTepIEXEl Ta D4 kar D5 kai 1o TToTrpl EKTTAEVETAI 2-3 POPES
HE OidAupa E23 LETAQEPOVTAG  TA EKTTAUMOTA  OTNV  OYKOUETPIKN. TEAOG,
CUUTTANPWVETAl O OYKOG HEXPI TN Xapayrn HE OIGAUMA ECWTEPIKOU TTpoTuTTou EZ3. H
OUYKEVTPWON Tou diaAvparog yia kaBeva amo ta D3, D4 kai DS eivar 1000 mg/it
[DiaAupa AO].

7.1.3 Napaokeun Aoy TrpoTiTrwy dicAupdrwy D3, D4, D5
ATTO TO TTUKVO didAupa AD TrTapackeuddovtal Je DIadoXIKES apaiwaelg JE didAupa E23
oUHPWVA HUE TOV TTAPAKATW THVAKa Ta TTaPaKATw diaAupara

Qvopaoia ZUYKEVTPWOT Ovykog AidAuvpa AauBavopevog
Aloghopartoc | D3, D4, DS AlgAuparog | mpoéAeuong | OYKOG yia apaiwan
A1 100 ma/lt 100 ml AO 10 mi

A2 10 mg/lt 100 ml A1 10 mi

A3 5 mg/lt 100 ml A1 5 ml

) 1 mg/lt 50 ml A2 5 mi

A5 0.5 mg/lt 50 ml A3 5 mi

A6 0,1 mg/lt 50 mi A4 5 mi

OAa 1a dicAupara uAdooovTal OTO WUYEIO yia 6 PRAVEG.

7.1.4 TomroBetoUvTtal 1-2 ml amd Ta diohvpata A2, A3, A4, A5 kal AB ot avTiaToiXd
@IaAidia aépiou Xpwuatoypd@ou, Ta oTroia oTrn ouveéxela diatdoocovTal OTO OIOKO TOU
autopaTtou delyHaToARTITN Yia va akoAouBrioel avaAuon Toug pe GC-MS Kal KaTaokeun
TNG KauTTUANG avagopdc . EvOekTIKEG auvBnkeg avaAuong Oivovral ato 7.3.1.2.

7.1.6. A6 Tov Adyo euBadwv Twyv Kopupwy Twv ouoiwv D3, D4 kal DS kal tou
£oWTEPIKOU TTpoTUTTOU C12 01O XpWHATOYPAPAUATA TWV avTioToIXwV 16vTwyv (207 yia

3



ENIKO XHMEIO TOY KPATOYZ KQAIKOZ ME©OAOY
1304SIL01 (GC-MS)

B" XHMIKH YINHPEZIA AGHNQN LEAIAA 4 ammd 15
TMHMA A° MPOQTOTYNO

‘Exkboon . 1
TITANOZ MEGOAOY : Huepounvia Ekdoong : 13-12-2024
Tautotroinon kai TpocdIoPITHOS TNG YTreuBuvog ‘Ekdoong : B'XY
TTEPIEKTIKOTNTAC TWV UTTOAEIMKATWY TTTNTIKWV ABnvwy, YtreuBuvog Moidtntag

KUKAIKWY geBuAoaidotaviwy D3, D4 kal D5 ot
eAQIA GIAIKOVNC.

10 D3, 281 yia 1o D4, 355 yia 1o D5, 57 yia 1o C12) Kai TIC QVTIOTOIXEG OUYKEVTPWOEIC
TWV TTpoTuTTWV A2, A3, A4, AS koI AB OTIC TTapatrdvw oucieC Kataokeudletal n
KauTTuAn PaBuovépnong oto excel. Z1ov afova Tou X TOTTOBETOUMPE TIC TIMEC TWV
emITTEDWV OUYKEVTPWONG (o€ mg/It) kal gTov Agova y TIG TIHEG TOU AOYOU TwV EURadwv.
Ma v arodoxr TNS KAPTTUANG avagopdc TPETTEl O CUVTEAEOTAC ouoxEéniong (r?) va
eival ioog ) yeyaAuTepog amd 0.9900. Karaogkeuadleral gia KaPtTuAn BaBuovépunong yia
kaBe ouaia (D3, D4, D5) otnv mepioxn cuykevipwoewv 0, 1Tmg/it — 10mg/it.

7.2.1. lNpoeToiyacia Tou Atiyparoc.

7.2.1.1. AsypatoAnyia

To Odeiypa eAaiou olAikovng avadevetal KaAa yia Adyoucg opoyevotroinong. 0,5g
mEpITOU amd 1O opoyevotroinuévo Oeiypa, AappBavovral Je yudAivn TTITTETA TTACTEP
(6.11), kau uyidovral o€ yudAivo giaAidio (6.3) pe akpieia 0,1mg. H akpifi¢ pala tng
(uyiong M kataypa@etal. ['ia kaBe Oeiyya eAaiou gIAIKOVNG TTpayparotroiouvTal duo
avaAugoEIg.

7.2.1.2. EKYUAION TOU OEIYHATOG

2710 yudAivo @iaAidio twv 20 mi ou TepIEXEl TO dEiypa TrpoaTiBevial pe oipuwv (6.7)
10 ml diIGAUpQaTOC ECWTEPIKOU TrPOTUTTOU OE aketovn (OicAupa EZ3). AkoAouBei
avakivnon tou @iaAidiou og avakivnti (6.14) yia TOUAGXIOTOV 12 WEEC, HE NTTIO pUBUO
(puBuoécg 100 oTpopwv/min eival ETAPKNAGC).

7.2.1.3. MNMapaAafin Tou eKXUAioHaTOG

To ekxUANIopa a@rveTalva nNpepnoel yia 5 Aemrta kar akoAouBwg Aapfdavovrar 1-2 mli
auTtou pe yudAivn miméTa (6.11) ammo 10 ETTAVW MEPOC TOU UypoU Kal EigayovTal o€
@IaAidI0 Xpwpatoypagiag Twv 2ml (6.4) yia avaAuaon. Ze TTEPITTTWOEIS OIPATIKWV
OeIypATWY N BEIYHATWY HE QiwpoUpEVa owiaTidia ptropei va amraiteital SiaxwpIopog 1
KQBapIoPOC TOU EKXUAICUATOC TTRPO TNG QVAAUCNG HE QUYOKEVTPNON.

7.2.1.4 Tlo10TIKA KQI TTOCOTIKN avaAuon Tou SEiyHaTog
Tautotroinon Twv ouciwv D3, D4 kai DS ot1o ekxUAiopa yiverar ye tn xprion GC-MS
(6.1) o€ AeiToupyia TTAfpoUS odpwaons. TAUTOTTOINON ETTITUYXAVETA
i) OTav GUMTTITTTOUV O1 XPOVOoI EKAQUONG TWV TTAPATTAVW OUCIWY OTO DEiyHa Kal OTO
TpoTUTTO BIdAUpa PE peyioTn atokAion +0,1min kai
i) QTav EMTUYXAVOVTQl TTOCOOTA TAUTIONG TWV QAOUATWY padag Twv OUCIWV aTo
Oeiypya pe 1a avriotoixa gdacopara twv D3, D4 i DS tng BiIBAoBrkne NIST,
avwTepd Tou 70% .

7.3.1. Agpioxpwpartoypa@ikn AvaAuon - lMNoooTikotroinon



FENIKO XHMEIO TOY KPATOYLX KQAIKOZ MEGOAQY
1304S1L01 (GC-MS)

B° XHMIKH YIMNMHPEZIA A©QHNQN ZEAIAA S amd 15
TMHMA A’ [MPQTOTYTIO

‘Exdoan : 1
TITAOZ MEGOAQY : Huepopnvia ‘Exdoonc : 13-12-2024
Tautotroinon kai TpoadlopIouoE TG YTmeuBuvog ‘Ekdoong : B'X.Y
TTEPIEKTIKOTNTAG TWV UTTOAEILIHATWY TITNTIKWY ABnvwv, YteuBuvoc Moidtntag

KUKAIKWV peBuloaidofaviwv D3, D4 kai D5 og
eAaia gIAikovng.

7.3.1.1. Ta utrd e€€taon dlaAUpara avaAuovtal OE AEPI0 XPWHATOYPAPO HE AVIXVEUTH
MS (oe Asitoupyia SIM). MNa tnv TTogoTikotoinon agioAoyouvrtal Ta 1ovra palag 207
(D3), 281 (D4), 355 (D5) ka1 57 (C12) otoug XpOVOUG KATAKPATNONG TWV OUCIWV TWV
TPOTUTTWV BICAUMATWY TNG KAMTTUANG ava@opag. 21NV TTEPITTWON TTou Eival
avaykaio, Ta uttd eEETAON EKXUAIONATa apalwvovTal Je OlaAupa E2.3.

7.3.1.2. Xpnowgotroieital n pebodog: GENERAL_AS_SIM.M.

EvOeIKTIKEC ouvBnKeS avaAuonc eival o1 eEN¢:

zmjAn: HP-5 MS (30m x 0,25mm x 0,25um)

Porj: 1 mi/min, otaBepn, £yxuon split

Ovykog €yxuong: 1uL.

Ocppokpaaia Polpvou: 45 °C (Trapapovh yia 5min), atgnon pe pubud 15 °C/min péxp
Touc 300 °C (wrapapovr yia 15 min).

Split Ratio: 1/10

O¢ppokpaaia Eilcaywyéa: 250 °C.

O1 ocuvBRKEC TOU QACUATOUETPOU HAdag eivat:
Solvent delay: 4 min.

MeBodog MS: SIM Mode.

SIM Mode ions: m/z 57, m/z 207, m/z 281, m/z 355 .
@eppokpaaia Tnync (MS Source): 230°C.
O¢ppokpaoia Terpamdiou (MS Quad): 150°C.

8. YNNOAOIZMOI
8.1 Ao Tov Adyo Twv gpfadwyv Twy Kopupwyv Twy D3, D4 kai DS 1pog 10 eupadov
NG KOPUPAC TOU ECWTEPIKOU TTPOTUTTOU KAl aTTO TNV KAUTTUAN avagopds (BAEte
§7.1.2) uttoAoyileTal N CUYKEVTPWON TwV alAofaviwv e mg/L oTrwg dIdeTal TTApaKATW:
AT TO Xpwpatoypagpnua tou deiyparog utroAoyiloupe Toug Aoyoug (ratios) (Yos, Yoa,
yos) Twv ePadwyv Twy Kopupwy Twyv olihoaviwv D3, D4 | D5 tmpog to eupaddv mng
KOPUQPNC TOU ECWTEPIKOU TTpOTUTTOU (IS) aTTo TOV TUTTO!
yoi = EpBado (Di) /EpBadov (IS) (1) omou 1=3.4,5
EmiAUoupe TRV £€iowaon TNS KAPTTUANS avagopdcs (2) yia To Oeiypa weg Tpog Cpi !
yoi=aCpi+ b (2) 6mTou 1=3,4,5

OTTou: ypi: 0 AOyog Tou guBadol TNg Kopuprg Tou olhotaviou D TTpog eKEivo TOU
ECOWTEPIKOU TTPOTUTTOU OTO OIGAUNA



FENIKO XHMEIO TOY KPATOYZ KOAIKOZ MEGOAOY
1304SIL01 (GC-MS)

B XHMIKH YIMNHPEZIA AGHNQON 2EAIAA B ammd 15
TMHMA A7 NELATOTYNU

‘Exkdoon : 1
TITAOZ MEGQAOQOY : Huepopnvia Ekdoong : 13-12-2024
TautoTtroinon Kal TpoodIopIoHOC TNE YTeuBuvocg 'Ekdoong : B'XY
TTEPIEKTIKOTNTOC TWV UTTOAEIMUATWY TTTATIKWV ABnvwyv, YteuBuvog lNoidtntag

KUKAIKWYV peBuAoaihogaviwv D3, D4 kai D5 ot
EAQIQ OIANIKOVNC.

b: T0 onuEio TOUAS TNS KAUTTUANG WE TOV afova y

a: n kKAion TG KauTTuAng ava@opag

Coi: n ouykévipwaon Twv Kukhikwv peBuAroaihofaviwv D3, D4 i DS oto
EKXUAIOUa Tou Oeiyparog o mg/It yia kaBeva atrd autd

Ao 1 Cpi (oe mg/lt) kal Tov éyko Tou exkXuAiopatoc V (V=0,011t) mpokoTrrel n pala
Mboi, (i=3,4,5) Twv ociAo&aviwv D3, D4 kai DS 1Tou mepi€xovTtal otn pada tou OEiyUaTog
eAiou OIANIKOVNG TTou EXOUNE Cuyioel we £EAG

Mpi= CpixV/1000,0eg i=3,4,5 (3)
TeAika, utroAoyileTal n TEPIEKTIKATATA KATA Bdpog Tou gAaiou alhikévne o D3, D4 kai
DS ekppaopevn €ite og ppm (mg/Kg) (egiowaon 3), €iTe WG EKATOOTIAIA TTEPIEKTIKOTNTA
(eCiocwaon 4)

Di = 10° x Mp; /M (3)
%Di =100 x Mp; /M (4)
otrou 1=3,4,5 Kat M n pada tou OgiypaTog EAQiOU OIAIKOVNG TTOU EKXUAIOTNKE, OF @

Y1roAoyiCeTal n HEON TIUA TWV OUO HETPNOEWY KaI auTr OIVETAI WC TTEPIEKTIKOTNTA OE
D3, D4 kail D5.
To atmrotéAeopa ekppaletal Ye Eva Oekadikd wnio.



FENIKO XHMEIO TOY KPATOYX KQAIKOZ MEQOAOY
1304SIL01 (GC-MS)

B° XHMIKH YNMHPEZIA AOHNQN ZEAIAA T amd 15
TMHMA A’ MPQTOTYINO

‘Exdoon : 1
TITAOZ MEGOAQY : Huepopnvia Exkdoong : 13-12-2024
TautoTtroinan kai TPoadIopPIoHOG TNG YmeuBuvog 'Ekdoong : B'XY
TTEPIEKTIKOTNTAG TWV UTTOAEIMHATWV TITNTIKWY ABnvwyv, YtreuBuvog Moidtntag

KUKAIKWV peBuloairotaviwv D3, D4 kai D5 o¢
eAQI OIAIKOVNC.

9. ENIKYPQZIH THZ MEGOAQY - EAEIMXOZ NOIOTHTAL
9.1 EmkUpwon TnNgG yebddou

MNa tnv emKUpwon TnE nEBOGdou utToAoyiocBnkav n ypauuikotnTa, n opBotnTta kai n
MOTOTNTA UTTO OUVOnKeC evOOEPYAOTNPIAKNS avamapaywylyotnTag. Ta avaAuTikd
OTOIXEIQ KOl O TPOTTOC £pyaaiag yia TNV EmMIKUPWanN TNG HEBOOOU TrepiEXovTal Kal OTO
@dkedo APX ME@ 13 SIL “EMIKYPQZH SIL" ®17.

A.TPAMMIKOTHTA THZ MEOQOAQY

O1 kaptruAec avagopdc Twv D3, D4, DS eival ypaPUIKES TOUAGXIOTOV OTNV TTEPIOXN
ouykevipwaong 0,1 mg/it — 10 mg/lt, OTTwWG TTPOKUTITEI Kal OO TO CUVTEAEDTN
ouoX£Tiong (r?) TN KapTTUuANG ava@opds, o -eTToiog Bpédnke HeyahUTepog 1 igog Tou
0.9990.

B. AIAXQPIZTOTHTA

O1 ouadieg D3, D4 kai D5 diaxwpilovTal ETTAPKWG HETAEU Toug. O1 XpOVol KaTakpaTnong
TWV OUCIWV TTEPIEXOVTAI OTO TTapakdTw Trivaka. H tTapouadia TTapepBoAwy amo 1O
UTTOOTPWHA TNG TIAIKGVNG eival TBavr], woTdao o1 TTapePPOALG TTOU TTapaTtnprBnkav
gival apeAnTéec yia ta emimeda ocuykévipwong TTou egetalovral Kal Ta 1OVIA TTOU
TTOOOTIKOTTOIOUVTAl KaTtd Tnv eKTEAEON TNG pEBGDOU.

Mivakag 1. Xpodvol katakpdarnong D3, D4, D5 ka1 C12 (IS)

AvaAuTng [ | Xpovog Katakparnong | TUTTIKN amokAion |
ZUYKEVTPWON [min] (péon TipA) [min]
1S (C12) 11,834 0,003
D3 5,930 0,003
D4 9,352 0,000
D5 1312 0,000

lEvikd, Traparnpeital ) afloonueEiwTn OTABEPOTNTA TWV XPOVWY KATAKPATNONG.
AtrauTeital n ouAoyn TTEPICTCOTEPWY ATTOTEAETPATWY OE OIAPOPES TUYKEVTPWOEIG, YIA
TNV €€aywyn TwWy atTodEKTWY OpPiwv OIaKUKAvaNnG TOU XPOVou.

B. MILXTOTHTA THX MEOOAOY

EAéyxBnke n  moTtomNTa TnN¢  HeBOGdou umd  OouvBrikeg evOOEPYAOTNPIAKAS
avatrapaywyipgoetnTac. [a 1o oKoo auto, avaAubnke Otiypa gAaiou OIAIKOVNG TTOU
eixe TTapaAneBei Tov Mdpmio tou 2023 oTa TAQicia Twv OEIYHATOANWIWV yia TO
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B XHMIKH YINHPEZIA AGHNQON 2EAIAA 8 atmd 15
TMHMA A° [MPQTOTYTIO

Exkdoan : 1
TITAOZ MEGOAOQOY : Huepopnvia 'Exdoonc : 13-12-2024
TautoTtroinon Kal TTpocdIoPITHOC TNC YmevuBuvog ‘Exdoong : B'XY
TTEPIEKTIKOTNTAC TWV UTTOAEIMPATWY TTTATIKWV ABnvwy, YreuBuvog NMoidtnTag

KUKAIKWV peBuloaiho€aviwyv D3, D4 kai D5 ot
EAQII TIAIKOVNG.

o10npodpopIkd duaTtuxnua ata TEuTn. O TTPOKATAPKTIKOS EAEYXOC auTou TOu EAdiou
oihikovneg (Aciyua A) pe GC-MS (Texvikn headspace) €0€ICE TNV TTApoUCia KUKAIKWV
OipeBuAooidotaviwy D3, D4 kai DS, av kai o€ oAU xaunAr cuykévipwon. H avdAuon
TOoU Oeiyyartog A TTpayHATOTTOINGNKE €1 TRIMTAOUV KAl TA AOTEAECUATA cuvoyilovTal
otov [livaka 2. Emiong, €& umodeiyuara tou Oeiyparog A, pdalac 0,59 trepimou,
TpoluyioTnkav ge yuaAiva @iaAidia (6.3) kal epfolidoTnkav 10 KaBeva pe 25plt
diaAvuparog D3, D4 kan DS og aketovn, ouykeEvipwaong 1051mg/it D3, 993mg/It D4 kai
1248mg/It D5 (Aciypata B). Ta deiyuara B avaAuBnkav pe Tnv Tapouca péBodo Kai Ta
atmroTeAEauara Trapouaialovral atov [livaka 2.

Mivakag 2. Motérnra T1ng peBodou umd ouvBnkeg evdoegpyaoTnpIakng
QVATTapOayWYIHOTNTAG

AEICMA A D3 D4 D5
MEXZOZ OPOZ 3,9 23,5 57,6
IYTKENTPQIHE (mg/Kg) NNV
TYNIKH ANOKAIZH 0,12 0.21 7 87
% RSD 3,1 0,9 ¥37
. AETMAB. = D3 | D4 D5
MEZOZ OPOZ 51,7 68.9 115.2
YYTKENTPQZIHZ (mg/Kg) |
TYNIKH ANOKAIZH 1,30 2,92 502
% RSD 2.5 42 4.4

. OPOOTHTA THZ MEOOAOY - ANAKTHZH

Omwg meplypd@nKe oTnV TTapamavw evotnta B, avaAubnke deiypa gAaiou OIAIKOVNG
(Aeiypa B) 10 otroio TponABe atro 1o Ogiypa A JE TTRPOCONKN YVWOTAE TTOOOTNTAS TWV
D3, D4 ka1 DS. Ta mooootd avaktnong yia tnv KABe oudia artreikoviovtal otov [Mivaka
3. H avaktnan utroAoyiotnke ammo v eCicwan

Avdktnon = 100 x (BCpi x V- ACpi x V) / (rooétnta Di rou eppolidotnke) , i=3,4,5
6émou BCp eival n poadiopigbeioa ouykévipwaon ato Seiypa B kai ACp gival n

mpoodiopioBeica péon CUYKEVTPWON aTo deiypa A wg Tpog Tov avaAutn Di (BA. Mivaka
2) Kal V 0 OYKOG TOU EKXUAIONATOG. |

Mivakag 3. MNooooTd avaktnong
__AEIrMATA B D3 D4 DS
% ANAKTHZH 91,4 92 1 92,9
% RSD ANAKTHZHX 2,3 6,7 8,1
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‘Exboon : 1
TITAOZ MEGOAQY : Huepopnvia ‘Ekdoong : 13-12-2024
TauTtoTtroinon kai TpoodIlopIoPOS TNG Y1euBuvog 'Ekdoong : B'X.Y
TTEPIEKTIKOTATAC TWV UTTOAEILUATWY TITATIKWY ABnvwv, YTeuBuvog lNoiotnTag
KUKAIKWvY peBuAoairogaviwv D3, D4 xai D5 og
EAaia alAikovne.

A. OPIO ANIXNEYZIHZ KAI OPIO NOZOTIKOY NMPOZAIOPIZMOY

H emikUpwaon dev ETTIKEVTPUWONKE oTOV aKpIfr) TTpoadiopIoPo TOU Opiou aviXveuong Kal
TTOTOTIKOTIOINONG KABwg pOvo n Tapouaia oAU UPnAwv ouykevipwoewv Twv D3, D4
i D5 ptropei va BewpnBei wg onuavTikh yia TNV EVPAEKTOTNTA EVOG EAQIOU OIAIKOVNG
TTOU TIC TTEPIEXEL. ATTO TO XpLwHATOYPAPNHA TOU HIKPOTEPOU TTPOTUTIOU BaBuovopnong
TTou £xel guykevipwan oe D3, D4 kar DS 0,1mg/lt TepitTrou TPOKUTTTEI OTI O AOYOG
onuarog mwpog BOopuPo cival apkeTd peyaAutepog ammd 10. ZuveTrwg, N TIPN
TUYKEVTPWONG TOU MIKpOTEPOU TrpoTuTrou 0,1mg/It TTou avTIOTOIXEI OE OUYKEVTPWOT)
2mg/Kg twv D3, D4, D5 oto apxikd £Aaio gIAIKOvNG, UTTOPEI va XPNOIMOTTOINBEI WG
Oplo avagopdc Katw ammd to omaio dev Ba TPAYHATOTTOIEITAl TTOTOTIKOTTOINGN TWV
ovoiwv D3, D4 kai DS.

10. ABEBAIOTHTA ME©OAQY

A. MIGANEZ INHINex ABEBAIOTHTAX - EKTIMHZH TQN [HIQN -
MOZOTIKOMNOIHZIH TQN NHMQN ABEBAIOTHTALZ

Ma v exTiunon ¢ afefaidotniag eAgpBnoav uTToWIV N CUVEICQOPA TNG ZXETIKNG
Tumikng ABeBaidtnrag g peBodou (RSDm) , N ouvelopopd NG apePaidtnrag 1ng
KautruAng avagopdc(RSDe) Kal n ouveiopopd tng aBeBaidtnrag Twv TTPOTUTTWY
ouoiv RSDp.. ANeG TTNYES aBepaidtnTag OTTwg n JUyion, PETPNON OYKWV K.A.TT.
Bewpeital 611 ouvelIo@EpouV apeAnTEa atnv TEAIKN aBeBaidTnra.

B.1 Zxemnik Tumkn aBepaiotnra tng pebodovu (RSD)
H aBepaiétnta autr ekTipnBnke amd ta dedopeva evOIAPEONG TIOTOTNTAG TNG
LMEBODOU TTOU TTRPOEKUYaV atrd TNV avaAuon egBoAMaguEvwyY Kail LN EUBOAIAOUEVIIV
Oeiyudtwy ehaiou aldikdvne (§ 9.1 B). O mpéc tng apefaidtnrag auTnig
atreikoviovrtal otov lNivaka 4 og dUo emiTeda CUYKEVTPWONG Yia KABeE ouaia Kai
£xouv TTpokUWel amro ¢ Tipe RSD Tou mivaka 2
Mivakac 4 . ZxeTik Tutrikn aeBaidtnta (RSDy)

> UYKEVTPLWON D3 ZUYKEVTPWON D4 Zuykévtpwon | D5
~4 mg/lt 0,031 ~23 mg/lt 0,009 ~58 mg/lt 0,137
~52 mg/lt 0,025 ~69 mq/lt 0,042 ~115 mag/lt 0,044

B.2 ABeBaiérnta TS KaumuAng Avagopag
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B" XHMIKH YTHPEZIA AG@HNQON 2EANIAA 10 amd 15
TMHMA A" NPQTOTYIO

‘Exdoon : 1
TITAOZ MEGOAOQY : Huepounvia ‘Exkdoaonc : 13-12-2024
Tautotroinon Kai TTpoodIoPIoHOS TNG YmeuBuvog ‘Exkdoong : B'XY
TTEPIEKTIKOTATAC TWV UTTOAEIMKATWY TITNTIKWY ABnvwy, YTeuBuvog lNoidtnrag

KUKAIKWY hJeBuAooidotaviwv D3, D4 kal DS oe
£AaIa oIAIKGVNC.

[a TNV aBeBaiOTNTA TTOU ATTOPPEEI ATTO TN XPAON TNG KAWTTUANG avapopdcs IoXUEl N
eCiowaon (Mapamoutmn 2, MNap A )

i 1 1 C-{-IE
tea(Co)= 22 |~ 4= 4 L2 6o

m

g %i(Ci-C)?

b = n KAion TNG KAuTTUANG ava@opdg

N= 0 OUVOAIKOC apIBUOC TwWV PETPNCEWYV YId TNV KAUTTUAN avagopa
M= 0 apIBPOS Twv ETTavVaANYEwWY yia Tov Tpoodiopioud ¢ Co

Co = n mpoadiopIlOUEVN CUYKEVTPWON

C=n HMEON TP TWV OUYKEVIPWOEWY _TNG  HETPOUMEVNG Ougiag, Trou
XPnoidoTtroiiénkav oTnv KAatagkeur TNS KaumUAng avagopdc

Ci = n CUYKEVTPWON TOU TTPOTUTTOU OIGAUPATOG I, i=1,...,n TTOU XPNOILOTTOINBNKE
OTNV KAUTTUAN avagopag

Sresid = n TUTTIKN QTOKAICT TWV UTTOAOITTWY TWYV TIHWY Y TTOU TTPOKUTTTOUV ATTO TN

YPOMMIKN ouaxXETION TTOU UTToAoyifovTal aTTo TNV egicwan:
I

Sy — ¥)?

n—2

Sresid =

H oxeTikr otk aBeBaidtnra utroAoyiocOnke we Ucal/C Kal atTeikovileTal aTov Trivaka 6

Mivakag 6 . 2xeTIKA TUTTIKA aBePaiotnta Tng KapmruAng BaBuovounong (RSDca)

2ZUYKEVTPWON D3 2UYKEVTPWOTN D4 2ZUYKEVTPLION D5
~5 mg/lt .15 ~23 mg/lt 0,041 ~60 mqg/lt | 0,032
~50 mg/lt D015 ~68 mg/lt 0,014 ~120 mg/it | 0,018

B.3. ABeBaiéTnTa TPOTUTTWV

O1 aBePaidGTNTEC Up TWV TTPOTUTTWY OUCTIWV TWV KUKAIKWY PEBUAOTIAOEQViWY
D3, D4, D5 Ttrou xpnoigoTrolouvtal OTAV TTOPACKEUN Twv OIGAUPATWY
paBuovopunong exTipwvTal Ao TNV KaBaportnTta p mou OiveEl O KATAOKEUQOTNG
BEwpWVTAC OPOOYWVIKN KATAVOMN, AOYW EAAEIWNG AAAWYV TTANPOPOPILWY

Nivakag 5. 2XETIKNA TUTTIKR aBefaioTnTa TPOTUTTWV
KAGAPOTHTA | wp RSDy =uy/p

D3 > 08% (1-0,98)/N3 = 0,0115 | 0,0117

10
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‘Ekdoon: 1
TITAOZ MEGOAQY Huepounvia ‘Exdoaonc : 13-12-2024
Tautotroinon kai TpoadIopICHOG TNG YmeuBuvog ‘Exkdoong : B'X.Y
TTEPIEKTIKOTNTAS TWV UTTOAEILHATWV TITNTIKWV ABnvwv, YtreuBuvog MNMoiotnTag

KUKAIKWV peBuAoairotaviwyv D3, D4 kai DS ot
¢Aaia aIAIKOVNG.

D4 > 98% (1-0,98)/N3 = 0,0115 0,0117
D5 > 97 % (1-0,97)N3 =0,0173 0,0178
p= %kaBapornta/100

B.4 Zuvduaopuévn aBeBaidétTnra
AapBdavovtac uTTowIv TIC TrTapatravw TTNYES ABeBaIGTATAS EKTIMATAI N CUVOUQOHEVN
TUTTIKA aBeBaidtnTa amod Tnv akdAoudn oxeon

U= JRSDE + (u%’)z + (uc:uijz

H exteTapévn aBefaidétnra tng peBodou U utroAoyietal-yia miredo EPTTIOTOTUVNG
95% amd v egicwan
U=ku ,omou k=2

11. EKOEZH EZETAZHL

H £kBeon e€£Taoncg TPETTEl va TTEPIAQUBAVEI Ta akoAouBa:

a) OAeg i amapaitnTeg TANPOYOPRIES YIa TOV KaBopIoHO Tou BEiypaTog.

B) Tov kKwdiké TNG PEBGDOU TTOU XPNOIMOTTOINONKE.

y) Ta amoTeAéopara g avaiuong.

o1) ABeBaidtnTa TnS pEBGDOU yIa TA KN KAvoviKa OgiyuaTta

() Ze deiypa tou dev tautotroieital D3, D4 | DS, avaypd@etal gta amoTeAEouATa
e€étaong Tou deiyparog: Ogv tautotroieitan D3, D4 n DS.

12. AZQAAEIA

12.1 OAeg ol epyacieg Pe Tta dlaAupara yivovialr OTOV ATTAywyo Kai HE Xpron
TTPOOTATEUTIKWV YAVTILWV.

12.2 MNpETEl va aTTOQEUYETAI N EICTTVON TNG GKETOVNG KAl N ETTAPA TNG ME BEPHES
ETTIPAVEIEC.

12.3 AnAwoeic emkivduvotnTag yia Ttoug OIGAUTEG Kal Ta avmidpaadTtnpia Trou
XpnolIJoTToiouvTal,

Xnuikn Evwon AnAwosig EmikivduvoTnrag
AKETOVN H225, H319, H336, EUHO066
AwdEKAVIO H304, H319, H226, EUHO66

il
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This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Technical Barriers to Trade (TBT) Committee.
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INTERNATIONAL

Designation: D92 - 24

American Association State

Highway and Transportation Officials Standard

Standard Test Method for
Flash and Fire Points by Cleveland Open Cup Tester’

This standard is issued under the fixed designation D92; the number immediately following the designation indicates the year of original
adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A superscript
epsilon (£) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the U.5. Department of Defense.

INTRODUCTION

This flash point and fire point test method is a dynamic method and depends on definite rates of
temperature increases to control the precision of the test method. Its primary use is for viscous
materials having flash point of 79 °C (175 °F) and above. It is also used to determine fire point, which
1s a temperature above the flash point, at which the test specimen will support combustion for a
mimmum of 5 s. Do not confuse this test method with Test Method D4206, which 1s a sustained
burning test, open cup type, at a specific temperature of 49 °C (120 °F).

Flash point values are a function of the apparatus design, the condition of the apparatus used, and
the operational procedure carried out. Flash point can therefore only be defined in terms of a standard
test method, and no general valid correlation can be guaranteed between results obtained by different

AASHTO No.: T48
DIN 51 376

test methods, or with test apparatus different from that specified.

1. Scope*

1.1 This test method describes the determination of the flash

point and fire point of petroleum products by a manual
Cleveland open cup apparatus or an automated Cleveland open
cup apparatus.

Note 1—The precisions for fire point were not determined in the
current interlaboratory program. Fire point 1s a parameter that 18 not
commonly specified, although in some cases, knowledge of this flamma-
bility temperature may be desired.

1.2 This test method is applicable to all petroleum products
with flash points above 79 °C (175 °F) and below 400 °C
(752 °F) except fuel oils.

Note 2—This test method may occasionally be specified for the
determination of the fire point of a fuel oil. For the determination of the
flash points of fuel oils, use Test Method D93. Test Method D93 should
also be used when 1t 1s desired to determine the possible presence of small
but significant concentrations of lower flash point substances that may
escape detection by Test Method D92. Test Method DI310 can be
employed if the flash point is known to be below 79 °C (175 °F).

' This test method is under the jurisdiction of ASTM Committee D02 on
Petroleum Products, Liquid Fuels, and Lubricants and is the direct responsibility of
Subcommittee 02.08 on Volatility.

Current edition approved Nov. 1, 2024. Published November 2024. Originally
approved in 1921. Last previous edition approved in 2018 as D92 - 18. DOL
10.1520/D0092-24.

1.3 Units—The values stated in SI units are to be regarded
as standard. The values given in parentheses after SI units are
provided for information only and are not considered standard.

1.4 WARNING—Mercury has been designated by many
regulatory agencies as a hazardous substance that can cause
serious medical issues. Mercury, or its vapor, has been dem-
onstrated to be hazardous to health and corrosive to materials.
Use Caution when handling mercury and mercury-containing
products. See the applicable product Safety Data Sheet (SDS)
for additional information. The potential exists that selling
mercury or mercury-containing products, or both, is prohibited
by local or national law. Users must determine legality of sales
in their location.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior fo use.
For specific warning statements, see 6.4, 7.1, 11.1.3, and
11.2.4.

1.6 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

*A Summary of Changes section appears at the end of this standard

Copyright © ASTM Intemational, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States
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2. Referenced Documents

2.1 ASTM Standards:®

D93 Test Methods for Flash Point by Pensky-Martens
Closed Cup Tester

D140 Practice for Sampling Asphalt Materials

D1310 Test Method for Flash Point and Fire Point of Liquids
by Tag Open-Cup Apparatus

D4057 Practice for Manual Sampling of Petroleum and
Petroleum Products

D4175 Terminology Relating to Petroleum Products, Liquid
Fuels, and Lubricants

D4177 Practice for Automatic Sampling of Petroleum and
Petroleum Products

D4206 Test Method for Sustained Burning of Liquid Mix-
tures Using the Small Scale Open-Cup Apparatus

E1 Specification for ASTM Liquid-in-Glass Thermometers

E300 Practice for Sampling Industrial Chemicals

2.2 Energy Institute Standard:’
Specifications for IP Standard Thermometers

2.3 ISO Standards:*

ISO 17034 General requirements for the competence of
reference material producers

ISO 33405 Reference materials—Approaches for character-
ization and assessment of homogeneity and stability

3. Terminology

3.1 Definitions:

3.1.1 For definitions of terms used in this test method, refer
to Terminology D4175.

3.1.2 dynamic, adj—in petroleum products, the condition
where the vapor above the test specimen and the test specimen
are not in temperature equilibrium at the time that the 1gnition
source is applied.

3.1.2.1 Discussion—This 1s primarily caused by the heating
of the test specimen at the constant prescribed rate with the
vapor temperature lagging behind the test specimen tempera-
ture.

3.1.3 fire point, n—in flash point test methods, the lowest
temperature of the test specimen, adjusted to account for
variations in atmospheric pressure from 101.3 kPa, at which
application of an ignition source causes the vapors of the test
specimen to 1gnite and sustain burning for a minimum of 5 s
under specified conditions of test.

3.1.4 flash point, n—in flash point test methods, the lowest
temperature of the test specimen, adjusted to account for
variations in atmospheric pressure from 101.3 kPa, at which

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at www.astm.org/contact. For Annual Book of
ASTM Standards volume information, refer to the standard’s Document Summary
page on the ASTM website.

* Available from Energy Institute, 61 New Cavendish St., London, W1G 7AR,

U.K., hitp://www.energyinst. org.
4 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,

4th Floor, New York, NY 10036, http://www.ansi.org.
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application of an ignition source causes the vapors of the test
specimen to ignite under specified conditions of test.

4. Summary of Test Method

4.1 Approximately 70 mL of test specimen is filled into a
test cup. The temperature of the test specimen is increased
rapidly at first and then at a slower constant rate as the flash
point 1s approached. At specified intervals, a test flame is
passed across the cup. The flash point is the lowest liquid
temperature at which application of the test flame causes the
vapors of the test specimen of the sample to ignite. To
determine the fire point, the test is continued until the appli-
cation of the test flame causes the test specimen to ignite and
sustain burning for a minimum of 5 s.

5. Significance and Use

5.1 The flash point is one measure of the tendency of the test
specimen to form a flammable mixture with air under con-
trolled laboratory conditions. It 1s only one of a number of
properties that should be considered in assessing the overall
flammability hazard of a material.

5.2 Flash point 1s used in shipping and safety regulations to
define flammable and combustible materials. Consult the
particular regulation involved for precise definitions of these
classifications.

5.3 Flash point can indicate the possible presence of highly
volatile and flammable materials in a relatively nonvolatile or
nonflammable material. For example, an abnormally low flash
point on a test specimen of engine oil can indicate gasoline
contamination.

5.4 This test method shall be used to measure and describe
the properties of matenals, products, or assemblies 1n response
to heat and a test flame under controlled laboratory conditions
and shall not be used to describe or appraise the fire hazard or
fire risk of materials, products, or assemblies under actual fire
conditions. However, results of this test method may be used as
elements of a fire risk assessment that takes into account all of
the factors that are pertinent to an assessment of the fire hazard
of a particular end use.

5.5 The fire point 1s one measure of the tendency of the test
specimen to support combustion.

6. Apparatus

6.1 Cleveland Open Cup Apparatus (manual)—This appa-
ratus consists of the test cup, heating plate, test flame
applicator, heater, and supports described in detail in the Annex
Al. The assembled manual apparatus, heating plate, and cup
are 1llustrated in Figs. 1-3, respectively. Dimensions are listed
with the figures.

6.2 Cleveland Open Cup Apparatus (automated)—This ap-
paratus 1s an automated flash point instrument that shall
perform the test in accordance with Section 11 Procedure. The
apparatus shall use the test cup with the dimensions as
described in Annex Al and the application of the test flame
shall be as described in Annex Al.
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THERMOMETER
L ASTM NQO. 11C
IP 28 C
¥ B
RADIUS
TEST FLAME C
APPLICATOR
\ D |
| |l
! I
G ———— Jtl —— TEST CUP
; ==  HEATING PLATE
= |
F
A B ORIFICE
METAL BEAD
TO GAS SUPPLY i
HEATER FLAME TYPE
OR ELECTRIC RESISTANCE TYPE
millimetres inches
min max min max
A—Diameter 2 4.8 0.126 0.189
B—Radius 152 nominal 6 nominal
C—Diameter 1.6 nominal 0.063 nominal
D 2 0.078
E 5.9 6.9 0.23 0.27
F—Diameter 0.8 nominal 0.031 nominal

FIG. 1 Cleveland Open Cup Apparatus

3
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| A
THERMAL
INSULATION
millimetres inches
min max min max
A 6 7 0.236 0.276
B 0.5 1.0 0.020 0.039
C 6 7 0.236 0.276
D—Diameter 713 56 2.165 2.205
E—Diameter 69.5 70.5 2.736 2.776
F—Diameter 146 159 5.748 6.260

FIG. 2 Heating Plate
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D B
o L E
A
i} -
millimetres inches
min max min max

A 67.5 69 2.658 2.717

B 63 64 2.480 2.520

C 2.8 3.5 0.110 0.138

D —Radius 4 nominal 0.157 nominal

E 32.5 34 1.280 1.339

F 9 10 0.354 0.394

G 31 32.5 1.221 1.280

H 2.8 3.5 0.110 0.138

I 67 70 2.638 2.756

] 97 100 3.819 3.937

FIG. 3 Cleveland Open Cup
6.3 Temperature Measuring Device—A thermometer having Thermometer Number
the range as shown below and conforming to the requirements Temperature Range ASTM IP
ibed in Specification E1 or in the Specifications for IP i B

prescribed in Specification or in the Specifications for 20 °F 1o 760 °F 1E
Standard Thermometers, or an electronic temperature measur-
ing device, such as a resistance thermometer or thermocouple. 6.4 Test Flame—Natural gas (methane) flame and bottled
The device shall exhibit the same temperature response as the gas (butane, propane) flame have been found acceptable for use
mercury thermometers. as the ignition source. The gas flame device i1s described in

4
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detaill in Annex Al. (Warning—Gas pressure supplied to the
apparatus must not be allowed to exceed 3 kPa (12 in.) of water
pressure. )

7. Reagents and Materials

1.1 Cleaning Solvents—Use suitable technical grade solvent
capable of cleaning out the test specimen from the test cup and
drying the test cup. Some commonly used solvents are toluene
and acetone. (Warning—Toluene, acetone, and many solvents
are flammable. Health hazard. Dispose of solvents and waste
material 1n accordance with local regulations.)

8. Sampling

8.1 Obtain a sample in accordance with the instructions
given 1n Practices D140, D4057, D4177 or E300.

8.2 At least 70 mL of sample 1s required for each test. Refer
to Practice D4057.

8.3 Erroneously high flash points may be obtained if pre-
cautions are not taken to avoid the loss of volatile material. Do
not open containers unnecessarily; this will prevent loss of
volatile material and possible introduction of moisture. Do not
make a transfer of the sample unless the sample temperature 1s
at least 56 °C (100 °F) below the expected flash point. When
possible, flash point should be the first test performed on a
sample and the sample should be stored at low temperature.

Note 3—Typical sample storage temperature is normal room tempera-
ture or lower.

8.4 Do not store samples in gas-permeable containers since
volatile material may diffuse through the walls of the enclo-
sure. Samples in leaky containers are suspect and not a source
of valid results.

8.5 Light hydrocarbons may be present in the form of gases,
such as propane or butane, and may not be detected by testing
because of losses during sampling and filling of the test cup.
This is especially evident on heavy residuums or asphalts from
solvent extraction processes.

8.6 Samples of very viscous materials can be warmed until
they are reasonably fluid before they are tested. However, no
sample shall be heated more than 1s absolutely necessary. It
shall never be heated above a temperature of 56 °C (100 °F)
below its expected flash point. When the sample has been
heated above this temperature, allow the sample to cool until it
is at least 56 °C (100 °F) below the expected flash point before
transferring.

Note 4—Typically, the sample containers for these types of samples
will remain closed during the warming process.

8.7 Samples containing dissolved or free water can be
dehydrated with calcium chloride or by filtering through a
qualitative filter paper or a loose plug of dry absorbent cotton.
Samples of very viscous materials can be warmed until they are
reasonably fluid before they are filtered, but they shall not be
heated for prolonged periods or above a temperature of 56 °C
(100 °F) below its expected flash point.

Note 5—If the sample is suspected of containing volatile contaminants,
the treatment described in 8.6 and 8.7 should be omitted.
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9. Preparation of Apparatus

9.1 Support the manual or automated apparatus on a level
steady surface, such as a table.

9.2 Tests are to be performed in a draft-free room or
compartment. Tests made in a laboratory hood or in any
location where drafts occur are not to be relied upon.

Note 6—A draft shield is recommended to prevent drafts from
disturbing the vapors above the test cup. This shield should cover at least
three sides of the test cup vicinity. Some apparatus may already include a
built-in draft shield.

NoTe 7—With some samples whose vapors or products of pyrolysis are
objectionable, it is permissible to place the apparatus along with a shield
into a hood, the draft of which is adjusted so that the vapors may be
withdrawn without causing air currents over the test cup during the final
56 °C (100 °F) rise in temperature prior to the flash point.

9.3 Wash the test cup with the cleaning solvent to remove
any test specimen or traces of gum or residue remaining from
a previous test. If any deposits of carbon are present, they
should be removed with a material such as a very fine grade of
steel wool. Ensure that the test cup 1s completely clean and dry
before using again. If necessary, flush the test cup with cold
water and dry for a few minutes over an open flame or a hot
plate to remove the last traces of solvent and water. Cool the
test cup to at least 56 °C (100 °F) below the expected flash
point before using.

9.4 Support the temperature measuring device in a vertical
position with the bottom of the device located
6.4 mm * 0.5 mm (%4 in. = Y50 in.) up from the bottom of the
inside of the test cup and located at a point halfway between
the center and the side of the test cup on a diameter perpen-
dicular to the arc (or line) of the sweep of the test flame and on
the side opposite to the test flame applicator mounting position.
It 1s permissible for electronic temperature measuring devices
to be mounted in a non-vertical position provided that perfor-
mance 1s in accordance with the requirements given in 6.3.

Note 8—The immersion line engraved on the ASTM or IP thermometer
will be 2 mm £ 0.5 mm (364 In. = Y50 in.) below the level of the rim of
the cup when the thermometer is properly positioned.

NoTE 9—Some automated apparatus is capable of positioning the
temperature measuring device automatically. Refer to the manufacturer’s
instructions for proper installation and adjustment.

9.5 Prepare the manual apparatus or the automated appara-
tus for operation according to the manufacturer’s instructions

for calibrating, checking, and operating the equipment.

10. Calibration and Standardization

10.1 Adjust the automated flash point detection system,
when used, according to the manufacturer’s instructions.

10.2 Calibrate the temperature measuring device according
to the manufacturer’s instructions.

10.3 Verity the performance of the manual apparatus or the
automated apparatus at least once per year by determining the
flash point of a certified reference material (CRM), such as
those listed in Annex A2, which is reasonably close to the
expected temperature range of the samples to be tested. The
material shall be tested according to the procedure of this test
method and the observed flash point obtained in 11.1.10 or
11.2.5 shall be corrected for barometric pressure (see Section
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12). The flash point obtained shall be within the limits stated 1n
Table A2.1 for the identified CRM or within the limits
calculated for an unlisted CRM (see Annex A2).

10.4 Once the performance of the apparatus has been
verified, the flash point of secondary working standards
(SWSs) can be determined along with their control limits.
These secondary materials can then be utilized for more
frequent performance checks (see Annex A2).

Note 10—The verification fluid is a material with a predetermined,
interlaboratory tested, flash point temperature that is used to verify proper
operation of the apparatus. Calibration is undertaken by the operator
according to the apparatus manufacturer’s instructions should the result of
the verification be outside the stated reproducibility.

10.5 When the flash point obtained is not within the limits
stated in 10.3 or 10.4, check the condition and operation of the
apparatus to ensure conformity with the details listed in Annex
Al, especially in regard to the position of the temperature
measuring device, the application of the test flame, and the
heating rate. After adjustment of the apparatus, repeat the test
with a fresh test specimen (see 10.3) with special attention to
the procedural details prescribed in Section 11.

11. Procedure

11.1 Manual Apparatus:

11.1.1 Fill the test cup with the sample so that the top of the
meniscus of the test specimen 18 level with the filling mark, and
position the test cup on the center of the heating plate. The
temperature of the test cup and the sample shall not exceed
36 °C (100 °F) below the expected flash point. If too much test
specimen has been added to the cup, remove the excess using
a syringe or similar device for withdrawal of fluid. However, if
there 1s test specimen on the outside of the test cup, empty,
clean, and refill it. Destroy any air bubbles or foam on the
surface of the test specimen with a sharp knife or other suitable
device and maintain the required level of test specimen. If a
foam persists during the final stages of the test., terminate the
test and disregard any results.

Note 11—Initially the test cup may be filled below the filling mark to
allow for thermal expansion of the sample.

11.1.2 Solid material shall not be added to the test cup. Solid
or viscous samples shall be heated until they are fluid before
being poured into the test cup; however, the temperature of the
sample during heating shall not exceed 56 °C (100 °F) below
the expected flash point.

11.1.3 Light the test flame and adjust it to a diameter of
3.2mm to 4.8 mm (Y8 in. to ¥6 1n.) or to the size of the
comparison bead, if one is mounted on the apparatus (see
Annex Al). (Warning—Gas pressure supplied to the apparatus
must not be allowed to exceed 3 kPa (12 in.) of water pressure.)
(Warning—Exercise care when using a gas test flame. If it
should be extinguished it will not ignite the vapors in the test
cup, and the gas for the test flame that then enters the vapor
space can influence the result.) (Warning—The operator shall
exercise care and take appropriate safety precautions during the
initial application of the test flame since test specimens
containing low-flash material can give an abnormally strong
flash when the test flame 1s first applied.) (Warning—As a
safety practice, it 1s strongly advised, when using automated or
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manual apparatus, before heating the test cup and specimen, to
pass the test flame across the specimen in the test cup to check
for the presence of unexpected volatile material.) (Warning—
The operator shall exercise care and take appropriate safety
precautions during the performance of this test method. The
temperatures attained during this test, up to 400 °C (752 °F),
are considered hazardous.)

Note 12—Some further preliminary test flame applications during the
initial heating phase may be useful in detecting whether unexpected
volatile material is present in the sample. A typical interval is at the
beginning of the initial heating phase and then every 10 °C up to the
standard test flame application temperature. See 11.1.5.

11.1.4 Apply heat initially at such a rate that the temperature
as indicated by the temperature measuring device increases
5°C to 17 °C (9 °F to 30 °F)/min. When the test specimen
temperature 1s approximately 56 °C (100 °F) below the
expected flash point, decrease the heat so that the rate of
temperature rise during the last 28 “°C (50 °F) before the flash
point is 5 °C to 6 °C (9 °F to 11 °F)/min.

Note 13—In practice the rate is not achieved immediately after
application of the heat due to the thermal inertia in the apparatus.

Note 14—With low flash point material or with highly viscous
material, 1t is advised to use the 5 “C/min to 6 “C/min heating rate from
the start of the test to the end.

11.1.5 Apply the test flame when the temperature of the test
specimen is approximately 28 °C below the expected flash
point and each time thereafter at a temperature reading that is
a multiple of 2 °C. Pass the test flame across the center of the
test cup at right angles to the diameter, which passes through
the temperature measuring device. With a smooth, continuous
motion, apply the test flame either in a straight line or along the
circumference of a circle having a radius of at least 150 mm =
I mm (6.00 in. = 0.039 in.). The center of the test flame shall
move in a horizontal plane not more than 2 mm (%4 in.) above
the plane of the upper edge of the test cup and passing in one
direction only. At the time of the next test flame application,
pass the test flame in the opposite direction of the preceding
application. The time consumed in passing the test flame across
the test cup in each case shall be approximately 1 s = 0.1 s.

NoTe 15—Some automated apparatus pass the test flame in one single
direction. Apparatus that operate in this manner will typically shut off the
test flame gas after each application, return to the starting position without
creating a draft near and over the test cup, and the test flame will be
relighted in such a manner that no fuel gas enters the cup vapor space
before the next test application.

Note 16—When determining the flash point of asphalt, it is recom-
mended to carefully move fully to one side, such as with a spatula, any
surface film formed before each application of the ignition source.
Available data indicate that higher flash point is observed for asphalt
samples when surface film formed is not moved aside, compared to the
flash point observed when the surface film is moved aside prior to the
application of the ignition source.

Note 17—An alternative to the moving aside of the formed surface film
can be found in Appendix X1.

11.1.6 During the last 28 °C (50 °F) rise in temperature prior
to the expected flash point, care shall be taken to avoid
disturbing the vapors in the test cup with rapid movements or
drafts near the test cup.
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11.1.7 When a foam persists on top of the test specimen
during the last 28 °C (50 °F) rise in temperature prior to the
expected flash point, terminate the test and disregard any
results.

11.1.8 Meticulous attention to all details relating to the test
flame, size of the test flame, rate of temperature increase, and
rate of passing the test flame over the test specimen is required
for proper results.

11.1.9 When testing a sample whose expected flash point
temperature is not known, bring the test specimen in the test
cup to a temperature no greater than 50 °C (122 °F), or if the
sample required heating to be transferred into the test cup,
bring the test specimen in the test cup to that temperature.
Apply the test flame, in the manner described in 11.1.5,
beginning at least 5 °C (9 °F) above the starting temperature.
Continue heating the test specimen at 5 °C to 6 °C (9 °F to
11 °F)/min and testing the test specimen every 2 °C (5 °F) as
described in 11.1.5 until the flash point 1s obtained.

Note 18—Flash point results determined in an unknown expected flash
point mode should be considered approximate. This value can be used as
the expected flash point when a fresh specimen is tested in the standard
mode of operation.

11.1.10 Record, as the observed flash point, the reading on
the temperature measuring device at the time the test flame
causes a distinct flash in the interior of the test cup.

11.1.10.1 The sample 1s deemed to have flashed when a
large flame appears at any point on the surface of the test
specimen and instantaneously propagates itself over the surface
of the test specimen.

11.1.11 The application of the test flame can cause a blue
halo or an enlarged flame prior to the actual flash point. This is
not a flash point and shall be 1gnored.

11.1.12 When a flash point or fire point is detected during
any preliminary test flame application, or on the first applica-
tion of the test flame, see 11.1.5, the test shall be discontinued,
the result discarded, and the test repeated with a fresh test
specimen. The first application of the test flame with the fresh
test spectmen shall be at least 28 °C (50 °F) below the
temperature found when the flash point was detected under the
conditions in 11.1.12.

11.1.13 When the apparatus has cooled down to a safe
handling temperature, less than 60 °C (140 °F), remove the test
cup and clean the test cup and the apparatus as recommended
by the manufacturer.

Note 19—Exercise care when cleaning the apparatus so as not to
damage or dislocate the automated flash detection system, when used, or
temperature measuring device. See the manufacturer’s instructions for
proper care and maintenance.

11.1.14 To determine the fire point, continue heating the test
specimen after recording the flash point such that the test
specimen temperature increases at a rate of 5 °C to 6 °C (9 °F
to 11 °F)/min. Continue the application of the test flame at 2 °C
(5 °F) intervals until the test specimen ignites and sustains
burning for a minimum of 5 s. Record the temperature of the
test spectimen when the test flame, which caused the test
specimen to ignite was applied. Sustain burning as the ob-
served fire point of the test specimen.
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11.1.15 When the apparatus has cooled down to a safe
handling temperature, less than 60 °C (140 °F), remove the test
cup and clean the test cup and the apparatus as recommended
by the manufacturer.

11.2 Automated Apparatus:

11.2.1 The automated apparatus shall be capable of per-
forming the procedure as described in 11.1, including control
of the heating rate, application of the test flame, detection of
the flash point, or fire point, or both, and recording the flash
point or fire point, or both.

11.2.2 Fill the test cup with the sample so that the top of the
meniscus of the test specimen is level with the filling mark, and
position the test cup on the center of the heating plate. The
temperature of the test cup and the sample shall not exceed
56 °C (100 °F) below the expected flash point. If too much test
specimen has been added to the cup, remove the excess using
a syringe or similar device for withdrawal of fluid; however, if
there is test specimen on the outside of the test cup, empty,
clean, and refill it. Destroy any air bubbles or foam on the
surface of the test specimen with a sharp knife or other suitable
device, and maintain the required level of test specimen. If a
foam persists during the final stages of the test, terminate the
test, and disregard any results.

Note 20—Initially the test cup may be filled below the filling mark to
allow for thermal expansion of the sample.

11.2.3 Solid material shall not be added to the test cup. Solid
or viscous samples shall be heated until they are fluid before
being poured into the test cup; however, the temperature of the
sample during heating shall not exceed 56 °C (100 °F) below
the expected flash point.

11.2.4 Light the test flame, when necessary, and adjust it to
a diameter of 3.2 mm to 4.8 mm (&8 1n. to ¥16 1n.) or to the size
of the comparison bead, if one is mounted on the apparatus.
(Warning—Gas pressure supplied to the apparatus must not be
allowed to exceed 3 kPa (12 in.) of water pressure.)
(Warning—LExercise care when using a gas test flame. If it
should be extinguished it will not 1gnite the vapors in the test
cup, and the gas for the test flame that then enters the vapor
space can influence the result.) (Warning—The operator shall
exercise care and take appropriate safety precautions during the
initial application of the test flame since test specimens
containing low-flash material can give an abnormally strong
flash when the test flame 1s first applied.) (Warning—The
operator shall exercise care and take appropriate safety precau-
tions during the performance of this test method. The tempera-
tures attained during this test, up to 400 °C (752 °F), are
considered hazardous.)

NoTte 21—Some automated apparatus can perform preliminary test
flame applications during the initial heating phase.

NoTte 22—Some automated apparatus can light the test flame automati-
cally and the size of the flame is preset.

Note 23—Test samples containing >1 % silicones can create an
insulating deposit on ionization ring flash detectors, as used on most
automated apparatus, that can lead to erroneous results. If test samples are
known to contain silicones, the use of the manual test 1s recommended.
[onization ring flash detectors suspected of giving erroneous results can be
cleaned using a suitable solvent.
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11.2.5 Start the automated apparatus according to the manu-
facturer’s instructions. The apparatus shall follow the proce-
dural details described in 11.1.4 through 11.1.15.

12. Calculations

12.1 Observe and record the ambient barometric pressure
(see Note 24) at the time of the test. When the pressure differs
from 101.3 kPa (760 mm Hg), correct the flash point or fire
point, or both, as follows:

Corrected flash point = C+0.25 (101.3 — K)
Corrected flash point= F+0.06 (760 — P)
Corrected flash point = C+0.033 (760 — P)

(1)
(2)
(3)

where:

C = observed flash point, °C,

F = observed flash point, °F,

P = ambient barometric pressure, mm Hg, and
K = ambient barometric pressure, kPa.

Note 24—The barometric pressure used in this calculation is the
ambient pressure for the laboratory at the time of test. Many aneroid
barometers, such as those used at weather stations and airports, are
precorrected to give sea level readings and would not give the correct
reading for this test.

12.2 Using the corrected flash point or fire point, or both, as

determined in 12.1, round the values to the nearest 1 °C (2 °F)
and record.

13. Report

13.1 Report the corrected flash point or fire point value, or
both, as the Test Method D92 Cleveland open cup flash point
or fire point, or both, of the test specimen.

14. Precision and Bias

14.1 Precision—The precision of this test method as deter-
mined by the statistical examination of the interlaboratory test
results is as follows:

14.1.1 Repeatability—The difference between successive
results, obtained by the same operator with the same apparatus
under constant operating conditions on identical test material,
would in the long run, in the normal and correct operation of
the test method, exceed the following values in 1 case in 20.
8 °C (15 °F)

8 °C (15 °F)

14.1.2 Reproducibility—The difference between two single
and independent results, obtained by different operators work-
ing in different laboratories on identical material, would in the

Flash point
Fire point

Downloaded/Printed/Accessed by user: MARKOS, CHREYSOS | Date: Mon Dec 30 08:13:53 2024

8

long run, in the normal and correct operation of the test
method, exceed the following values only in 1 case in 20.
Flash point 18 °C (32 °F)
Fire point 14 °C (25 °F)
14.2 The precision data for fire point is not known to have

been developed 1n accordance with Precision Manual RR:DO02-
1007.

Note 25—The precisions for fire point were not determined in the
current interlaboratory program. Fire point is a parameter that is not
commonly specified, although in some cases, this temperature may be
desired.

Note 26—The precision for asphalt type samples which have had any
formed surface film removed has not been determined.

Note 27—The precision for asphalt type samples which have utilized
the procedure in Appendix X1 have not been determined.

14.3 Bias—The procedure of this test method has no bias
because flash point and fire point can be defined only in terms
of this test method.

14.4 Relative Bias—Statistical evaluation of the data did not
detect any significant difference between the reproducibility
variances of manual and automated Cleveland flash point
results for the samples studied with the exception of multi-
viscosity lubricating oil and white mineral oil. Evaluation of
the data did not detect any significant difference between
averages of manual and automated Cleveland flash point for
the samples studied with the exception of multi-viscosity
lubricating oil, which showed some bias. In any case of
dispute, the flash point as determined by the manual procedure
shall be considered the referee test.

14.5 The precision data for flash point were developed in a
1991 cooperative test program using seven samples of base
oils, asphalt, and lubricating oils. Five laboratories participated
with the manual apparatus and eight laboratories participated
with the automated equipment. Information on the type of
samples and their average flash point are in the research report

available at ASTM Headquarters.’

15. Keywords

15.1 automated Cleveland open cup; Cleveland open cup;
fire point open cup for flash point; flammability; flash point;
petroleum products

* Supporting data have been filed at ASTM Intemational Headquarters and may
be obtained by requesting Research Report RR:515-1009, Contact ASTM Customer
Service at www.astm.org/contact.
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ANNEXES

(Mandatory Information)

Al. CLEVELAND OPEN CUP TESTER

Al.l1 Test Cup, conforming to Fig. 3 with dimensions as
shown with the figure. The cup shall be made of brass or other
non-rusting metal of equivalent heat conductivity. The cup may
be equipped with a handle.

Al.2 Heating Plate, shall be of sufficient dimension and
materials to ensure that thermal heat to the test cup is only
applied to the bottom of the test cup and that extraneous heat
to the test cup other than to the bottom i1s minimized. An
example for manual apparatus that utilize Bunsen burners or
exposed electric heating elements is shown 1n Fig. 2.

Al.3 Ignition Source Applicator—The device for applying
the test flame may be of any suitable type. When using a test
flame, 1t 1s suggested that the tip be 1.6 mm = 0.05 mm
(Ye61n.) in diameter at the end, and that the orifice be
approximately 0.8 mm * 0.05 mm (32 in.) in diameter. The
device for operating the test flame applicator may be mounted
in such a manner as to permit automated duplication of the
sweep of the test flame, the radius of swing being not less than
150 mm (61n.). The center of the test flame should be
supported so that it swings in a plane not greater than 2 mm
(Y64 1n.) above the plane of the rim of the cup. It 1s desired that
a bead, having a diameter of 3.2 mm to 4.8 mm (Y8 in. to
¥16 1n.), be mounted in a convenient position on the apparatus
so that the size of the test flame can be compared to it.

Note Al.1—A test flame relighting device, such as a pilot flame, is
sometimes used to automatically relight the test flame in the event that it
is extinguished during the test. This device should be designed such that
the unburned gas will not spread out over the test cup during the
relighting.

Al.4 Heater—Heat may be supplied from any convenient
source. The use of a gas burner or alcohol lamp is permitted,
but under no circumstances are products of combustion or free
flame to be allowed to come up around the cup. An electric
heater which can be controlled automatically or controlled by
the user 1s preferred. The source of heat shall be centered under
the opening of the heating plate with no local superheating.
Flame-type heaters may be protected from drafts or excessive
radiation by any suitable type of shield that does not project
above the level of the upper surface of the heating plate.

Al.5 Temperature Measuring Device Support—Any conve-
nient device that will hold the temperature measuring device in
the specified position during a test and that will permit easy
removal of the temperature measuring device from the test cup
upon completion of a test may be used.

A1.6 Heating Plate Support—Any convenient support that
will hold the heating plate level and steady may be employed.

A2. VERIFICATION OF APPARATUS PERFORMANCE

A2.1 Certified Reference Material (CRM)—CRM 1is a
stable, pure (99 + mole % purity) hydrocarbon or other stable
petroleum product with a method-specific flash point estab-

lished by a method-specific interlaboratory study following
RR:D02-1007° guidelines or ISO 17034 and ISO 33405.

A2.1.1 Typical values of the flash point corrected for
barometric pressure for some reference materials and their
typical limits are given in Table A2.1 (see Note A2.2).
Suppliers of CRM’s will provide certificates stating the
method-specific flash point for each material of the current
production batch. Calculation of the limits for these other
CRM'’s can be determined from the reproducibility values of
this test method multiplied by 0.7. This value provides a
nominal coverage of at least 90 % with 95 % confidence.

® Supporting data have been filed at ASTM International Headquarters and may
be obtained by requesting Research Report RR:D02-1007. Contact ASTM Customer
Service at www.astm.org/contact.
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TABLE A2.1 D92 Typical Flash Point Values and Typical Limits
for CRM

Hydrocarbon Purity (mole %) Flash Point (*C) Tolerance
Limits
(+0.7R),
°C
n—tetradecane 99 + 1155 12.5
n—hexadecane 99 + 138.8 12.5

Note A2.1—Supporting data for the interlaboratory study to generate
the ﬂ::_}sh point in Table A2.1 can be found in research report RR:S15-
1010.

Note A2.2—Materials, purities, flash point values, and limits stated in
Table A2.1 were developed in an ASTM interlaboratory program to
determine suitability of use for verification fluids in flash point test
methods. Other materials, purities, flash point values, and limits can be

7 Supporting data have been filed at ASTM International Headquarters and may
be obtained by requesting Research Report RR:515-1010. Contact ASTM Customer
Service at www.astm. org/contact.
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suitable when produced according to the practices of RR:D02-1007 or I[SO
17034 and ISO 33405. Certificates of performance of such materials
should be consulted before use, as the flashpoint value will vary dependent
on the composition of each CRM batch.

A2.2 Secondary Working Standard (SWS5)—SWS 1s a stable,
pure (99 + mole % purity) hydrocarbon, or other petroleum

product whose composition 1S known to remain appreciably
stable.

A2.2.1 Establish the mean flash point and the statistical
control limits (3c) for the SWS using standard statistical
techniques.®

® MNL7, Manual on Presentation of Data and Control Chart Analysis, 6th ed.,
ASTM International, 1990,

APPENDIX

(Nonmandatory Information)

X1. TECHNIQUE TO PREVENT SURFACE SKIN FORMATION WHEN TESTING FLASH POINT OF ASPHALTS BY TEST
METHOD D92

X1.1 Introduction

X1.1.1 This technique to prevent surface skin formation
when testing flash point of asphalts by Test Method D92 was
developed by Imran Hussami of Frontier El Dorado Refining
Company.

X1.2 Materials Required

X1.2.1 Filter Paper, qualitative, No. 417 (or equivalent),
7.5 cm diameter.

X1.2.2 Restraining Tension Ring, metal wire, circular, but
with its 15 mm straight ends folded inwards, parallel to each
other (see Fig. X1.1). Dimensions: wire about 2 mm thick, 62
to 63 outside diameter with bent ends 15 mm apart along the
circumference of the circle. Total length of wire is about

210 mm. An ordinary metal coat hanger or similar material can
be used to make the tension-ring.

X1.2.3 Single-Hole Punch, (or equivalent) capable of mak-
ing a 6 mm diameter hole in the center of the filter paper.

X1.3 Procedure

X1.3.1 Determine the center of the filter paper by means of
a ruler. Using the single-hole punch, punch a 6 mm diameter
hole in the center of the 7.5 cm diameter qualitative filter paper.
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X1.3.2 Curl up the sides of the filter paper, about 6 mm all
around, and place it 1n the base of the Cleveland open cup flash

point test cup, with the 6 mm skirt facing upward (see Fig.
X1.1).

X1.3.3 Place the restraining tension-ring snugly over the
curved portion of the filter paper in the base of the cup. (The
tension-ring prevents the filter paper from moving upward
during the test.)

X1.3.4 Fill the cup with the sample 4 mm to 5 mm below the
filling mark (this is to compensate for the sample that is
absorbed by the filter paper which will be released during the
test). (Warning—Filling all the way to the filling mark could
produce premature flash point results.)

X1.3.5 Start the test either using a manual tester or an
automatic unit (following manufacturer’s instructions) and
determine the flash point.

X1.3.6 Report the flash point corrected for bariometric
pressure to the nearest 1 °C.



_,/7; Restraining “Tension-ring”

62-63 mm OD

Filter Paper with 6 mm skirt

-
-

Cleveland Open Cup

Note 1—Use of this alternate technique may cause bubbling in some samples. Bubbling could interfere with automatic flash detection devices, and

it also may cause a slower heating rate in some samples.
FIG. X1.1 Technique to Prevent Surface Skin Formation When Testing Flash Point of Asphalts by Test Method D92

SUMMARY OF CHANGES

Subcommittee D02.08 has identified the location of selected changes to this standard since the last issue
(D92 — 18) that may impact the use of this standard. (Approved Nov. 1, 2024.)

(1) Revised Footnote 1 to remove joint standard information. (4) Added Note 13 regarding thermal inertia and renumbered
(2) Updated 1.3 to clarify SI units. subsequent.
(3) Added Terminology D4175 to Sections 2 and 3.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C/700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), or through the ASTM website (www.astm.org/contact). Permission rights to photocopy the
standard may also be secured from the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923, Tel: (978) 646-2600;
hitp:/www.copyright.com/
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