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 Up to 80% ethanol retention

 Preserves nutrients and sensory profile

 Significant improvement in beer distribution logistics 
through up to 10x volume reduction

 Novel products can be derived from super 
concentrated beer

 Shorter production time of barley wine

 The Aquaporin Inside FO process can be easily 
retrofitted to existing processes and customized 
according to manufacturing needs

 Simple flush cleaning with water to sustain process 
performance 



 Conventional process

Concentrated 
beer

MORE REASONS  
TO SAY CHEERS!

To meet the demands of today’s beer consumers, it is no 
longer enough to use traditional brewing processes and 
techniques to remain competitive, while increasing produc-
tivity. Quality has become more important than quantity to 
remain competitive in the industry. The need for adopting to 
new alternative technologies is crucial to increase quality. 
The ability to adopt these alternative technologies will de-
termine the strength and competitiveness of a brewery in 
the future. Forward osmosis is a novel technology to help 
overcome this challenge.

Adopting forward osmosis into the beer production offers 
several benefits. FO can concentrate beer which preserves 
the beer better and increases its shelf life. As water is ex-
tracted to concentrate the beer, the transport expenses 
can be reduced. During the extraction, valuable beer aro-
ma compounds are retained to ensure high quality of the 
concentrate. This means that FO can be used favorably to 
produce low-alcohol or condense beer, as the concentrated 
beer can be rehydrated.

IMPROVED BEER LOGISTICS &  
INNOVATIVE PRODUCTS

Preparing the beer 

-- Fermentation
-- Conditioning 
-- Filtering

Making the wort

-- Mashing
-- Lautering
-- Boiling
-- Hopping

Enhancement

-- MF – most common 
Clarification
-- RO for dealcoholization Thermal impact 

causing loss of 
aromas 

Incorporating Aquaporin Inside® 
FO concentration process

 Improvment in beer distribution

 Super concentrated beer

 Superior non-thermal concentration process  
which preserves nutrients and sensory profile

 Novel high-quality products

Novel beer 
based products

Improved beer 
 distribution logistics 

Preservation of nutrients 
& sensory profile
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CASE STUDY

Beer concentration using  
Aquaporin Inside® HFFO2

Method 
A lab-scale study using Aquaporin Inside® HFFO2 was carried 
out to validate the technical feasibility. Experiments were perfor-
med in FO mode where active layer of the membrane was facing 
the feed side.

Mode of 
operation 

Feed solution in batch mode

Draw solution in continuous mode

Feed solution 40L lager beer (4.6% alcohol)

Draw solution 2M MgCl2

Operating 
conditions

1 LPM feed inlet | 0.4 LPM draw inlet | < 1.0 bar TMP 
FO mode (feed in lumen side), co-current, 25°C 

Membrane  
type

Aquaporin Inside® HFFO module (2.3m2)

Membrane QC Before and after beer concentration 

Feed  
tank

Recycle

Draw  
solution

Quality control test

HFFO2 module performance is fully recovered after beer 
concentration and water flushing.

Before
concentration by FO

After
concentration by FO

Alcohol % v/v 4.6 % 24.0 %

Color Golden yellow Dark brown

Aroma & Taste Beer, slightly fruity Strong fruity alcohol smell

Texture Liquid Slightly viscous

High quality concentrated beer

Aquaporin Inside® | Super Concentrated Beer
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Results 
Aquaporin Inside® HFFO2 batch beer concentration results: 

 10x concentration of beer in less than in 3 hours  
(90% recovery using  MgCl2 as osmotic draw solute)

 Up to 80% ethanol retention

100

80

60

40

20

0
0 12060 180

Time (min)

Batch beer recovery vs. time

R
ec

ov
er

y 
(%

)



About Pure Water Enterprises Pvt. Ltd.
Pure Water Enterprises Pvt. Ltd. is a leading environment 
technology and service distributor over the last 20 years in 
Western India.

It is located in Mumbai, the commercial capital and gateway 
for the largest industrial zones in India.

Pure Water Enterprises has successfully forged strong re-
lationships with more than 1000 end-users, systems inte-
grators, and consultants in the region. Pure Water Enterpri-
ses provides both facilities to carry out trials and systems 
for commercial applications. For more information, please 
contact Pure Water’s experts at info@purewaterent.net or  
+91 22-24715665.

Aquaporin Inside® FO can be easily retrofitted to existing 
processes to attain higher quality beer at higher concentrations. 
In conclusion, FO can deliver novel and high quality products 
while improving overall distribution logistics. 

CONCLUSIONS

About Aquaporin
Aquaporin A/S is a global water technology company located 
in Denmark. 

Aquaporin is dedicated to revolutionizing water purification with 
its novel membrane technology.

The main goal of Aquaporin is to develop the Aquaporin Inside® 
technology which is capable of separating and purifying water 
from all other compounds.

The Aquaporin Inside® platform uses biotechnological prin-
ciples in a technological context, which is a novel upcoming 
field with large commercial perspectives. This is a field where  
Denmark has taken an early global lead.

Aquaporin A/S
Nymøllevej 78
2800 Kongens Lyngby
Denmark

Phone: +45 8230 3082
sales@aquaporin.com
www.aquaporin.com

Aquapoten Company Ltd. 
12A Shougang International Trade Tower
No. 60 Xizhimen North Street
Haidian District, Beijing, 100082, China 

Phone: +86-10-52408461
business@aquapoten.com
www.aquapoten.com

EXTENDING TO  
OTHER PRODUCTS

Step to  
pre-distillation

Whisky, Brandy,  
Gin, Ciders

VodkaWine  
concentration 

SpiritsSoju, Sake, Baijiu,  
Gaoliang (Rice wines)

Aquaporin Asia Pte Ltd
1 Cleantech Loop, #02-14 
Cleantech One 
Singapore 637141

Phone: +65 6268 6343 
sales@aquaporin.asia
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