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Business models
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3 phase production 20%

100 + 30% H#ﬂe
LIQUID WASTE
. . BLACK WATER
60%

SOLID WASTE
HUSK

® 50%

e Black Water

©

* Dry husk, easy to manage
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2 phase production .
100 % ﬁ%ﬁegg% 20%

@ SOLID/LIQUID
* Less sub product WASTE
Wet husk
90%

®

* Wet husk, difficult to manage
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Batch plant outlook

Mono pump or screw conveyor for paste
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Washing

* Removing soil particles which can disturb separation and
damage rotating parts

* Above a certain quantity the soil can affect the organoleptic
properties of the oill

* Removing chemicals
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Crushing

® Crush olives into paste in order to
be ready for malaxing
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Malaxing goals
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Thermal Conditioning Module (TCM)

Increasing of oil quality and taste in
terms of quantity of volatile
compounds

Solution to make difference

® |mprove process control
® Save energy

® Save production cost
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Example of trend of olive paste temperature during time and through
extraction process steps. Comparison between traditional process (red)
and innovative process with Alfa Laval Thermal Conditioning Module used

for cooling (blue) .




Effect of paste conditioning on oil quality 0% ¥
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Paste temperatura (°C)

» Time and T for paste preparation

- 50%

Traditional
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Pumping with hygiene

» Heavy Duty Construction
» Gentle acceleration
e Less Energy

* No stator maintenance

» Everything in Stainless Steel according
s 10 FOOd regulations

Imtorchangeabla balt an loat

- www.alfalaval.com




Unique design of our conveyors

Axial flow along the conveyor
body

Better clarification
and more stable process

High differential speed
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New 2-phase optimized conveyor

® New conveyor design developed for 2-phase market
® High capacity

® Good performance over a large feed range

® Low oil losses and a clean oil throughout full season

® \Very good process performance: Between 1 and 2 % reduction in oil loss
on dry basis (from 8 % loss to 6 %)

® Gentle oil treatment leading to high quality oil
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Final separation

* Final impurity in the olive oil < 0,1%

e Minimum waste of dilution water
(10% of the oll flow)

* Absence of emulsion and easy
cleaning
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Process control

* Automatic charge and
discharge

* Total process monitoring

* Traceabilit _
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Packaging

Filling speed

Filling accuracy

Filling range

Material in contact with the
product

Power requirements

Air (filtered and oil free)
Heigh

Width

Length

Shipping weight of filler*

up to 200 c.p.h. (120 c.p.h. average
value based in the product infeed
pressure and the efficiency of the
operator)

+0,5% on the filled value

3-20 liters; 200 liters (optional kit);

Stainless steel Aisi 316L

220V 50 HZ — Consumption 1kW
8 Bar - Consumption 6 Nm3/h
1550 mm

1200 mm

580 mm

120 Kg
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By-products treatment

a fuayeiplon vypwy amoBhfTwy
(rkaToiyapocg) pe Tic povadec Bluelap
kal AlfaFlash

H povaba BEpLOD Saywiopou
BlusVap, xpnowondisital yia cuvexn
enetepyacia anofAfTwy Enema and
T ExBhpn Tpuy @acsury. MeTarpenE
1a uypa armofinTa o KaBapo

VvEQDD, KITAANIAD Yo SIOKETEUDT] OF
QINOWETEUTIKES EYKOTACTAGE, Kal OF
ENpa xardhoma mou avapgviovTal

HE TOv EAoeoTIUDNVa (GErE oEAlba 5]
Autr| n elypnot povaba Gev Exel
anafton aTjou, f PoukTkoD vepou
ROTA TNV ASToUDYIaQ TC, Hal KahUTITEl
auvaykec Emetepyaciar swg 1,000 1
2,500 Mrpa’ivpa. AcriBeTal Emlong kol
n povada AlfaFlash ywa peyaAlUTEPEC
QUAYKES OUVEIKOTTTAC, KOBWC wal
yia ETEEEDyacia pE aTpd, f kanoK
nopopon ENEEEpyacta.
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Olive Oil mill waste streams

® 2 —phase husk \
® 3 —phase husk V
® Black water V
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Secondary extraction plant

® Reception of Olive oil waste streams
® Design for 3 phase husk

® Difficult to handle environmentally
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Conventional Method

IYMBATIKH MEGOAOZ
AEITOYPTEIA
24 Npeg/ Hp.
MYPHNAZ 2-® 10,000 kg/h ﬁ Decanter (2-0) 150 kg/h AAAI 30 Hu. / Mrva
Treped 32% 3,200 kg/h 4 Mnveg
Nepo 65% 6,500 ka/h 120 Hp. /Etog
Addi 3% 300 kg/h 9,850 kg/h NMYPHNAZ EZATMIZH
Tteped  32% 3,200 kg/h 6,045 kg/h
Nepo 66% 6,500 kg/h 28,800 ton. muprvag
AGSI 2% 150 kg/h I 432,000 kg hadion
5,984 ton. mupnvéuho
NEPIZTPEQPOMENO EHPANTHPIO 1.2 EURO / kg Addt
1 r 50 EURO/ ton mupnvotulo
6,045,000 kcal/h 3,805 ka/h EZOAA - EZ0AA
I =HPO NYPHNO=YAO 518,400 EURO - AAAI
Ogpp. Auv. 3500 keal’kg 299,211 EURO - MYPHNO=YAO
KAYITHPAI | 1,727 817,611 EURO / ETOE
2,078 kg/h NYPHNO=YNO
ITepEd 84% 1,747 kg/h
Nepo 12.0% 248 kg/h
AL 4% 82 kg/h

* Hexane extraction problems - agglomerates
* Dryer with special design - caramelization

* High steam consumption

www.alfalaval.com
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Alfa Laval solution

MYPHNAL 2-3
£490  kgh  MYPHNAL
EZATMIZH Nips 53 455 ok
3483 kg'h Aal 2.1 5 by

997 kgt Emotpogdc Iuprmokwaprarog Atpod

g/h kaTany. ﬁ
Iapsed 85 A0 kgk

k
Mg T, 4,045 kgh
Al 0.2 £ kgih

NEPIETPEDOMEND SHPANTHPIO

L
P

3483314 kealth 3,807 kath

| SHPO MYPHNOZYAD
KAYETHPAE F G55
Bobber - Steam 10 bar _ 214

1684 kgh  MYPHNOZYAOQ

NEpd Fa
Madn

B0 kg/h Depndsvapa
Liepdd

914 kot
MYPHNA

ATMOL 997 kg'h #—-‘-_-—

ATMELTATMEND NEPD

p—

POO kg
LHS kg
15 kg

150 kgh AAM LJ [ 3,560 kg/h
Ga—
L 4,360 k :

AEITOYPTELA
24 Tipeg / Hy
30 Hy, f Mrjpwa
4 ML
120 Hp. (Eveg

18,500 ton, muprpvog
432,000 kg hobioo
4,850 ton, uprmiuio
2633 on. Mueddva

1.2 EURG kg Add
50 ELURO /ton mupnwdtulo
130 EURS [ ton mugeiva

ELQAA -ESOAA
ST8,400 EUWD - AAAL
242,497 EURD - MYPHNOZYAD
342303.29 EURD - MYPHMNA
1,103,200 EURO/ETOL

* Function with 2 and 3 phase husk

* Better procedure of the secondary extraction plant

* Dryer water reduction — Air pollution reduction

* \Water production for irrigation

* Energy reduction

www.alfalaval.com




Secondary extraction Alfa Laval

* Treatment of wet husk 240 ton/day.
* Hust outcome of: 50-55%

* Oil Recovery: 45 - 50% of total
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Recommended waste recovery process:

65% - 70%
Moisture pomace

Storage pond, holding one
season of pomace

Evapora;t.ion

Black
waler

Three-phase re-run

80%
irrigation
water

q

20%
concentrate

55%
moisture
pomace

Irrigation quality water —i.e.
“clean” water for irrigation or
entry to local environment

A small quantity of
concentrate to be properly
disposed. Only 10% of the
total pomace produced during
the first extraction

Dry pomace, to be
composted or further
dried. To be cleanly burned
for cogeneration or solvent
extraction of the remaining oil

Olive oil to be refined as
commercial olive oil




Example of an existing plant

This facility collects the pomace of multiple large mills in
the area. The pomace is stored in an open air pond, and
re-processed year around.

The pomace is “re-malaxed” and “re-
run” in a three-phase process with an
Alfa Laval decanter

The black water is

concentrated by an
Alfa Laval “AlfaVap”

The pomace out of the
three-phase process is
further dried

_

And then burned for
power cogenearation

Concentrate

for disposal Water .alfalaval.com




Benefits

Elimination of problems in extraction with hexane
Lower emissions of dryer by half

Lower energy consumption

Small foot print

Easy payback

www.alfalaval.com




Evaporation / Condensation of black water

AlfaVap with TVR 2 phase system

| ““ | ““
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Evaporation / Condensation of black water

| from left to right: Black water, clear water (condensate) and concentrate m




Recovered oil refinery
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Thank you!
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