Anootoén, EkyUAlon &
NapaAafni KaBapwv Zuctatikwv
ano AOOD

lwAVVNC 2O PAKATOLAVOC
2Tp. KTtnviatpocg, Xnuikoc, MSc QA



H kataotaon / avamntuén onuepa...

ZUupAnpwpota Statpodng
ZwotpodEc
Mpoiovta yaAaKTog ...



H kataotaon / avamntuén onuepa...

H Al [ N i
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/ Biopnxoavia tpodpipwv

e s =~ smmmm) KoAAuvtikd

\ Biopnyavia ¢poprakwv



H kataotaon / avamtuén ocnuepa...

Nooca €idn {wwv ektpEPoupe?
Mooca npoiovta MoPAYOUE CUYKPLTLKA HE AAAEC XWPEC?

NMNooca €idbn ADD yvwpilete?

MNéoca purnopouv va KaAAtepynBouv?

MNooca eivan avtodun?

Nooca...?

Nooa...?

Méoca mpoiovia MoPAYOUHE CUYKPLTLKA ME AAANEC XWPEG?



Mapaywyn akatEpyactou
aBepiov ehaiov
(crude oil)

Steam distillation
Yépoanootaén




Fractional / KAaopatiki



y = mole fraction of lighter componert in vapor phase

H
o

Fractional / KAaopatikn
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Operating lines:

Rectifying section
Stripping section
q line

/

Bottoms
composition

Feed composition

x=y line

r Distillate composition

|=— Thermometer

ligqueid
T

-

I 1 1

02 03 04
x = mole fraction of lighter component in iquid phase

05 06

Fractional Columns = 10/100 theoretical plates

|
0.7

08 09 10

Heating = 350 C
0.001 mmHg
1 atm =760 torr




Fractional / KAaopatiki

No electric heater







| a2 ocsaq

ProPak® Proteaded Metal
Jlcur standard packing)

-8

Steuctured Packing
Knitted Packing '

Saddles _ .'

Suppert Plate ar Cone]

Fractional Columns
Theoretical plates

|

Technical data

Flask Sizes:

Flask Charge:
Operating temperature:
Operation pressure:

Final cut temperature:

Max. ambient temperature:
Mains supply:

Dimensions (w x h x d):

1,4,6, 10, 20 L or upon request
between 30 and 60 % of flask volume
up to 420° C

atmospheric down to vacuum 1 Torr
up to 400°/420° C AET (750° F)

252!= 30 9C
3 x 208 - 260V, 50 Hz (60 Hz upon request)

depending on flask size




Continues / Zuvexng




KAlpakwon peyebwv

LABORATORY PILOT PLANT PRODUCTION

Avamtuén Mukpn YynAn
MeBobou napoywylkotnta nopoywylkotnta
XapunAo KOoTo¢ YPnAo k6oTOC MoAU vPnAd KOOTOG




EkxUAlon
Me opyavikoug dtaAuteg

Ha iy P Hj T il

.
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Biopnyavia KaAAvvtikwv & Qopuakwv



MILESTONE

Microwave extraction
EkXUALoN HE HIKpOKUpOTL

Cooler

Essential oil ‘

Cohobation system =

Aqueous phase

Microwave oven

Microwave reactor

Myrtle material

Biopnyavia Tpodipwv, KaAAuvtikwv & Qopprdakwv



JLlLL KNAUER




Simulated moving bed process ‘JLJI:'._# KNALUER
Movement of solid phase is
simulated
Continuous column switching

product B mixture (A, B)
— |
Raffinate
— A
O
=
| n +
: column
switching Extract
— B

Fresh Eluant

salvent product A



Simulated moving bed process [
Movement of solid phase is o
simulated
Continuous column switching

Cyclic Steady State Outlet Profiles

Per c:d
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Mb KNAUER

L,

Raffinate

Column
Motion

Zone 2

Pump
Eluent

= Pump
Extract



Uh KNAUER

Ternary
separati

Very difficult

|
Difﬁm.l_lt

The KNAUER Contichrom® system in the MCSGP mode can provide an optimal
process solution for each purification challenge.



Ju KNAUER

MCSGP
Multi-Column Solvent Gradient
Purification

E Feed Pump

r—
L3

== Pump
Extract E

Flow
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UL KNAUER

concentr H'l'il:'!!'l

I
I
I
I
|

: | : .
P time / elution volume

Overlapping regions containing P and S and W and P
can be found in ‘difficult’ purification process

MCSGP Process Principle

A purification process involves the isolation of one target
component (P) from strongly absorbing impurities (S) and
weakly absorbing impurities (W).

Overlapping regions containing P and S and W and P can be
found in ‘difficult’ purification process.

The overlap is lost in batch chromatography.



‘Jj‘fluﬁ KNAUER

Conventional batch
chromatography

ChromaCon's
internal recycling
chromatography

(MCSGP)







Mapapetpol emAoyng

e Hayopa

e Ta StaBsopa kepalala

 To TPOOWTILKO / EMLOTNHUOVLKO

e H éuaBeopotnta tnc o” VANG

e ‘EAgyxoC molotnto atd. eAaiov o’ UANG
e ‘EAgyXOC OLOTNTOG TEALKOU ITPOIOVTOG
e ELOLKEC TEXVIKEC AEMTOUEPELEC

= business plan!






EAeyxoc Mowotntac AOD/AE

AvaAuon w¢ mPOo¢ TNV IocotTnT
tou AlB€plov EAaiiov

Mpooblopiletal N moootTnTA Tou EAaiou Tou epAapBavetal o
OPLOMEVN TTOCOTNTA TOU apWHATIKOU duTOoU.
Xpnon texvikng amootaénc pe vdpatpouc e ovokeun Clevenger.

AvaAuon wc mPOoC TNV noLotntTa
tou AlO<plou EAaiou

Atvel mMAnpodoplec yLa TNV TAUTOTNTA KOl TNV TTOCOOTWON TWV
ETIUEPOUC OUOTOTLKWY TWV aLBEPLWV EAOLWV.



EAeyxoc Mowotntac AOD/AE

‘EAgyxoc¢ YrnioAeippatwv Qutodpappokwv

[lveTal EAeyXOC YL UTTOAE L OTAL
dUTOPOPUAKWY TO OTIOLO UTTOPEL VAL EXOUV
xpnotpomotnBel ano tov KaAAlepyntn N va
£XOUV TIPOKUPEL Ao evOEXYOUEVN EMLLOAUVON
QTTO VELTOVLKEC CULLPATIKEC KAAALEPYELEC.

MwkpoBroAoyikoc EAeyxoc
‘EAeyxoc uyleLvnC Tnc dpoync



EAeyxoc Mowotntac AB. EAaiwv

[MANpodOopLEC YL TAL CUCTATIKA TTOU TtEPLAALPavovTal
oto abEplo elato.

Xpnon GC-MS (Gas Chromatography).




EAeyyxoc Mowotntoac AB. EAatlwv

Xpwpatoypadia

Injection hatinman COLUMN
o e
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Information from Data File:
File t C:\HPCHEM\1\DATANGBOGE1504.0
Operator :

Acquired ¢+ 10 Jun 115 2:07 pm using AcagMethod ANETHOL
Sample Name:

Misc Info

Vial Number: 10

Search Libraries: C:\DATABASE\NISTO5.L Minimum Quality:

Unknown Spectrum: Apex
Integraticn Params: ANET.E

Pk#  RT Areat Library/I1D Ref# CAS# Qual

1 17.47 100.00 C:\DATABASE\NISTOS5.L
Benzene, l-methoxy-4-(l-propenyl)- 21815 000104-46-1 48
Benzene, l-methoxy-4-(l-propenyl)- 21817 000104-46-1 87
Estragcle 21721 000140-67-0 395

| AR I ||
1

Scan 1218 (17.466 min): QBOG1SCA.D (*)

a ) L i I
S B S e o B B (RS B 0 o il . G0 e e o [OLR Re e mn ( B n

)
10 20 30 40 50 60 10 BO 90

$21B15: Benzene, l-methoxy-4

g | 1% i ” Il:.l " }h‘:'l

| I
10 210 30 40 50 &0 T0 BO 20 100

C:\HPCHEM\1\DATA\OEB061504.D Wed Jun 10 15:39:53 2015



EAeyxoc Mowotntac AB. EAaiwv

AvaAuon 2votoong

Alvel mAnpodopiec yLa tnv
TTOCOOTWON TWV ETMLUEPOUC
CUOTOTIKWY TWV aLBEpLWV
e\ailwv.

Xnuikeg & MikpoBloAoyikeg Avaivoeig
MeAEtec & ZupyPovAsuTikE: Ympeoiec

Mapiog Magouving
Aunkurade X, ME

IYTXPONH
ANAAYTIKH

EK©EZH AMOTEAEEMATQON EPFTAZTHPIAKQN AOKIMON
NIETOMNOIHTIKO ANAAYEIHEI

KOAIKOL ANAAYEHE: 20140917E0-02

Kuwd. MeAdm:

EvroMiag epyaomprarnc efétaong _

LuetBuvan meAdm: KOZANH

Tpomog mapahafng Seiyparog: To Geiypa ameotahn oto EpyooTipie amd Tov wehdmn
Ymedduvog Seyparodnyiac: O meAdTng

Huepopnvia Seryparohnyiac: 9 ZemrepBpiou 2014
Huepopnvia mapaiapng Seiyparog: 10 ZemmepBpiou 2014
Hyepopnvia Siexmepaiwang Soxipiv: 17 ZemmepBpiou 2014
Karacraon Seiyparog: Qumokoyikn=l Mn Amodexm

MiBavég MapEKKAICEIGIIN OUPPOPPWOEI PE QaNNOE Km TpoSiaypapéc peBOGSwy: Kapia

Meprypapn Seiypatos: AEBANTA

DYIIKOXHMIKEL AOKIMEEL
Napapetpog Mifobog MovaBeg Tips
Octanone-3 GC-MS % 052
Limonens GC-MS % 1,73
1.8 cinecle BC-MS % 284
cis-f-ocimene GC-MS % 1,70
trans-f-ocimense GC-MS % 1,58
Linalool GC-MS % 3183
Camphor GC-MS % 4712
Borneol GC-MS % 3,05
Terpinen-4-ol GC-MS % 0.74
a-terpines! GC-MS % 191
Linalyl acetate GC-MS % 30,08
Caryophyllens GC-MS % 1,75







