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Dealcoholized beer I\ “heterwo
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Market trends

» Dealcoholized beer market drivers

Health conscious consumers

— Demonization of sugary soft drinks
Pregnant woman and nursing mothers
People who abstain for religious reasons

+ “Alcohol free” / “Low alcohol” beers
— <0.5% ABYV (no global definition, depends on country regulation)

* “Non-alcoholic” beers

— <0.05% ABYV (only 0.6% of global beer consumption, consider-
ably higher in some regions as in Middle East and North Africa)

Non/Low Alcohol Beer Market

e Dealcoholized beer market trend Total Volume, million ires

average annual growth of 6%

— consistently outperforming growth of total beer o {53 mreasof lomen 03e2r I I |



Dealcoholization of beer
Alternative Technologies: Comparison

Processing temperature

Aroma losses

Design

Footprint

Capex

Opex

ATEX or Tax enclosure
Pre-treatment of beer

Downstream processing

Cross Flow Filtration

Cold (< 10°C)

ReverseOsmose - Very low (GEA “AromaPlus”)
Nanofiltration - Moderate to High

Sanitary design, CIP able
Modular design, optional build in expansion slots

Small (height ~3 meters)

Low

Similar

No (alcohol % is max as high as in mother beer)
Direct from maturation, yeast < 3 Mio cells/ml

Blending, Carbonization, Pasteurization
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Distillation/Stripping

Moderate/High (< 45°C)

High - Without “aroma-recovery”
Moderate - With aroma-recovery (only for 0,5% !)

CIP able
No expansion capability

High (in respect to height)

High

Similar

Depending on desired design
De-Carbonization, yeast < 3 Mio cells/ml

Blending, Carbonization, Pasteurization




GEA AromaPlus Ggl:i\e"fﬂ;‘iiéi”v%;ﬁa
Membrane Dealcoholization Technology =i
» High quality beer with typical aroma profile

* 0.5% or 0.05% ABYV sales beers

* Filtered and Unfiltered beers (UG / OG)

« Sanitary membrane with FDA certificate

* Modular design (< 50 hl/batch to >50 hl/hr)

« Sanitary plant execution
« Compact, skidded system with integral control system

* Integrated cleaning (CIP)



Dealcoholization of beer
Process overview

DEALCOHOLIZATION
BY REVERSE OSMOSIS (BATCH)

e STEP 1: Pre-concentration:
— Water and alcohol removed
continuously

— Flavor and aroma compounds
recirculated, remain in the beer

 STEP 2: Diafiltration

— Deaerated water added to wash out
the alcohol from the beer

» By the Brewer : Blending & Dilution

— Blending of beer basis to adjust final
ABYV level (with DAW, alternatively
blending with other i.e. stopped
fermentation worth, mother beer,...)

— Carbonation / Pasteurization

Fermentation and
storage tanks

Yeast handling/

Wort aeration ECO-MATRIX™

Batch Tank
(mother beer)

De-Alcoholized
Beer

r engineering for
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Water deaeration Bright beer

CIP station tanks

—=

Separator Stabilization Carbonation Mixingand  Metering
blending
dl
-
GEA AromaPlus unit
1 — Alcohol
I I water

—

De-aerated
Diafiltration water




Beer dealcoholization CQ_H'"’\G?LZ%
. 7
AromaPlus Periphery (Batch Process)

Carbonisation
(i.e. GEA DICAR-B)

Batch Tank

(in AromaPlus Scope of Supply)

Water deaeration
(i.e. GEA VARIDOX)




Dealcoholization Plant
Technical Data: Standard Batch Process

G=A

Batch size 50 to 2 500 hi*
Batch time typical 24 - 48 hrs*
Alcohol mother beer typical 2to 15 % abv
Alcohol target sales beer adjustable Vol%
(typical 0.5 or 0.05)
Configuration Batch

Temperature typical 10 — 15°C

engineering for
a better world
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