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Water usage during
processing and impact on
oil quality
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Processing water

~ It is the water generated in the oil extraction process. This comes from the fruit
washing machines, the water produced by the decanter (only in the 3-phase
system), and the water generated by the separator.

~ There is a significant difference with the volumes generated when using 2 and 3-
phase systems. The 3-phase system requires an operational addition of water
of around 1 It per kg of olives processed, while the same requirement for a 2-
phase system is around 0.25 ItYkg processed.

~ The composition and toxicity of the water streams also varies depending on the
system used. The toxicity is related to the polyphenols content of the water,
which has a herbicide effect on nature.

~  The contaminant power of the water can be measured using the chemical

demand of oxygen parameter (COD). This parameter indicates the amount of o
oxygen required to chemically neutralize and degrade the organic matter.
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Ol production

2 & 3 phases?

2-phases

Oil & wet pomace
Lower water consumption

More dependent on paste
preparation than 3-phase
systems

Differential speed: 10-20rpm

na

3-phases

v Qil, water & pomace noal D' ,|NY

v" High water consumption ARA B N

v More flexible to fix paste  nown n1n nIwNa
preparation issues

v" Differential speed: 20-50rpm n'on' NN
plsiiran!




2 — phase systems

wya ooow yw nnom iy ¥ keduced production of
NNOSIN DIN'T IX'XI0ID waste water with low
contaminant power

omapon v Watersaving

aomavgwn ¢ ower investment (just 1

CV)
'’x.maaxapon v Energy saving (no need
0’0 DIN'NA NIX to heat up injected water

1V;7T7 D'NTINN
! to the decanter)

mwanowx ¥ Oil quality
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Oil production and quality :
Lo

3 — phase systems

Water injection rates between 10-30%. Do we have the
water volumes?

Polyphenols get washed away due to the large water
volumes applied to the decanter

There is a loss of oil through the water exit. Do we have
a vertical centrifuge to capture that oil?

Maximum acceptable oil recovery from the water
centrifuge: 0,7-0,8%

Some small growers do not have a water centrifuge:

Water stream is disposed and oil is lost

Water stream is sent to the oil centrifuge: negative
impact on quality




Oil quality (2-3 phases)
ITNO IT IXN NN N07TA 291InY N'ND N'T NV 7w i nian na o'71an (11 ahao
Table 11. Differences in chemical nds of VOO obtained from three and

two phase decanters.

Three-phase Decanter wo-phase Decante References

+ pigments + trans-2-hexenal (Di Giovacchino et al.,, 2002;
Aparicio e Luna, 2002;
Kalogeropoulos et al.,
2014)

+ aliphatic and + total phenols

triterpenic alcohols
+ steroid hydrocarbons\ -+ orthodiphenols ITNO-ITN )'702 NI DDINX TN N
+ waxes + hydroxytyrosol
+ tocopherols ¢
reducing power Longer Shelf Life!
“ PABLO Source: Peres et al, 2017
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AviBERTS Antioxidants
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n'7119'"719 D'71XMVIPIVI D'7N9IFI0
Polyphenols Tocopherols and Tocotrienols
/;.b/vV) g ). 0 /\)\/\)\
£ ] ! ) 00N = ”
HO W ’.~-o"“‘ ’”)\) mmA/k/ . &
e ® &Pk a-toco phecol CHy CMy
cleuropesn cafferc acd et tocophecol i T
amma-tocopherol q CH,
ia o
b ]
"“/C(\/‘ ij/\/a r:EJ(/\\/I\/\/J\/\/l\
p—— m’bm toCothenols

po—

Phenolic acids (Vainillin, Caffeic, Cinamic, etc)
Phenolic alcohols (Hydroxityrosol, Tyrosol, etc)
- Lignans (Pinoresinol, Acetoxypinoresinol, etc)
Flavons (Apigenin, Luteolin)

Secoiridoids (Aglicons of Oleuropein and Ligstroside)

NI'719 NINDAN
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Polyphenols wash-out

'TRO IT )'7NN

2-phase
processing

'TXO N7N )'7nn
3-phase
processing
with 25%
water
addition

n'n 25% no0i1n ny
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Noan NID'X
Pomace quality

3 phases 2 phases
— Ppmace (kg/kg of 05 08
olives processed)
912 0'N NYDN Pomace moisture 45-55% 55-75%
PR YeasiE Watek (kg of 1.25 ltkg 0.25 It/kg
olives processed)
D'7119'"719 Polyphenols (ppm) 10,000 2,500
sl bR Ria L COD (Bom) 80,000 10,000
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Onl production and quality

Measurements

Olive washing

Water centrifuge

Oil centrifuge

Final stream

Waste water quality

Solids

0.51%

6.24 %

0.00%

D'NN NID'X

3 phases

Oil %

0.14%

0.96 %

0.00 %

Processing system

Oxygen
demand

7.9 g/kg

73.8 g/kg

0.0 g/kg

2 phases

Oil %

0.10%

0.00 %

0.57 %

Oxygen
demand

8.7 g/kg

0.0g/kg

11.7 g/kg
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Why injecting water?

Water

Pomace D' 0il

noa Ny
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Decanter plates
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Decanter plates

m Plate 99 O Plate 100 m Plate 101

b G

104

5 &
&5 Without water 6% Water
\ ger‘f%e@ceda - Australia 2005

D'n X177 n'm 6%
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Water addition or injection
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D'N NPT IXK D'N NOO0IN

Water addition or injection

At which point do we apply water to the process? 79"70n"% om gron AT IT'RA

If we use the water as a processing aid:

1. At crusher entrance: Acceptable only if the crusher cannot cope with the fruit

throughput (energy consumption is too high). A grid 6mm or 7mm should be tried
first oniya NnTniy n1)'X Nponal nT'Nl WAT)

2. At crusher exit: Ideal. Water would be mixed by the piston pump when
transferring the paste to Malaxer 27un% no'yn Nayna 0'n MThA - "INT'X

3. At malaxer Less effective than the previous case. It impacts on oil quality 1AW NI>'X2 DAISI 7'V NIND

If we use the water for phases separation purposes:

1. At paste pump exit: It helps in improving the paste pump working capacity and
reduce cavitation NLOSN NANWN NTIAYY7 Y'on

2. At decanter entrance: The most effective system as it does not impact on oil
quality awn NI'™™A NNAI NI'R D - NI AW NV'YN




no'n n.'nrp .IN n'n ]'ID_OI].'I )
Water addition or injection
D'NA NPT NIND 21Y'N? nnhon

Water injection (Lt/h) = Pump speed x (Moisture 2 — Moisture 1)/100 + Pump speed x (Moisture 2 —
Moisture 1) x 1,25/100

Moisture 1 = Actual fruit moisture 2V192 90 NI2'vY N0 = 1 oM
Moisture 2 = Targeted fruit mositure NYITI N9 NIA'0Y NN = 2 NI
Paste speed = Paste pump speed (kg/hour) (nyw/a") No'vn NAXWN NN = o'W NINfan

Example: The fruit moisture measured is 51.0% and it is intended to reach a value of 55.0%. The paste
pump speed is 6,000 kg/h. 6,000 haxwn nin'an 55% nwaTm niaron ,51% = 2191 niaron

Water injection = 6,000 x (55— 51)/100 +6,000x (55-51)x 1,25/100

Water injection = 540 It/hour nyw/au"? 540 = nwnaT oM NPT -
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D'N NPT IR D'N NOOIN

Water addition or injection

"INI'O" INW NI 7V 1101907 19011YW DN NDAI NNIVIDNLVA NYOYN

Impact of the temperature and volume of the water added to the separator on
the quality of Picual oil (Alba, J.)

Oil quality Oil quality at vertical centrifuge exit

t :
Parameter - Water/Oil 1:1 Water/0il 1.5:1
decanter

exit 30°C 40°C 50°C 30°C 40°C 50°C

Polyphenols [ 495 463 444 434 422 a11
(ppm)

K225 0.38 0.31 0.30 0.29 0.30 0.28 0.26

Sh:r':;;'fe 23.1 21.2 21.7 19.1 18.5 18.8 17.3
= PABLO
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