
 

 

 

Nanofiltration and Membrane 
Degassing Successfully Reduce 
Water Hardness and Excess CO₂ 
from Drinking Water 
Municipal water services continually  
utilize improved technologies so that 
they can offer  their customers higher  
water quality. Water can be improved 
by partially softening the water, 
which results in lower detergent 
consumption and lower scaling on 
kitchen utensils and water  fittings. 

Successful trials by the municipal 
water services in Bad Driburg, 
Germany supported planning and 
designing the new German water plant 
in Alhausen with membrane treatment 
to soften the water. 

This system was designed with 
nanofiltration membranes which 
provide water  treatment without 
the use of chemicals. This is a big 
improvement over other softener  
techniques which require chemical 
injection. 

In this process CO₂ gas is added in 
front of NF  to control scaling on the 
membrane. In the procedure, the 
NF permeate is blended with small 
amount of UF permeate to adjust the 
hardness level by 50%. 

An added benefit of  water softening 
with membrane systems is that the  
organic material such as bacteria  
and viruses are also retained or   
filtered out of  the water and the 
content of pesticides and nitrates are 
significantly reduced. 

This system design also utilizes  
another  membrane technology,   
3M™ Liqui-Cel™ Membrane  
Contactors. These membrane  
contactors remove the excess   
carbon dioxide from the NF   
filtrate to the CaCO₃ dissolving 
capacity limitation of 5mg/L. 
While nanofiltration and Liqui-Cel 
membrane degassing technologies  
have been utilized for over a decade,  
this technology combination is a new   
concept in a municipal water system  
that makes sense. 

The following table shows the main parameters and outlet values of the system. 

The water  treatment system was 
completed through the cooperation  
of  two German companies  
WAT-Membratec and ATEMIS. 

www.wat-membratec.com 
www.atemis.net 

Parameter Value 
Inlet  flow  rate Up to 5.7 m³/h (25 gpm) 

Permeate  yield 75 % 

Hardness  before  treatment 20°dH 

Hardness  after  treatment 10°dH 

Operating  pressure 5.5 – 6.0 bar (80-87 psi) 

Membrane  area  NF  /  UF 126 m² (1356ft²)/16 m² (172ft²) 

Flux 28 l/(m²*h) 

CO₂-consumption 0.2  kg/m³  (0.01  lb/ft3) 

Membrane  area  LMC 84 m² (904 ft2) 

Cleaning  chemicals Not yet 

Energy  consumption 1  kWh/m³  Permeate 

Investment  costs 115,000 € (~$ 170,000) 

http://www.atemis.net
http://www.wat-membratec.com
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Plant design 
•  CO₂ dosage for stabilization of 

hardness at the NF stage

•  Spiral wound nanofiltration modules
with internal UF permeate blending

• Se t equilibrium in filtered water by 
removing the excess carbon dioxide
using membrane contactors

•  Continuous control of  the water 
flow, yield, mixing ratio and
degassing performance

Advantages 
•  Continuous regulation of hardness

reduction while maintaining sterile
water quality

•  Chemical-free drinking
and waste water

•  Fully automated settings
for drinking water demand
and source water supply

For additional information, please 
contact your 3M representative 
or visit 3M.com/Liqui-Cel. 
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Technical Information:  The technical information, guidance, and other statements contained in this document or otherwise provided by 3M are based upon records, tests, or  
experience that 3M believes to be reliable, but the accuracy, completeness, and representative nature of such information is not guaranteed. Such information is intended for  
people with knowledge and technical skills sufficient to assess and apply  their own informed judgment to the information. No license under any 3M or  third party intellectual  
property rights is granted or implied with this information. 

Product Selection and Use:  Many  factors beyond 3M’s control and uniquely  within user’s knowledge and control can affect the use and performance of a 3M product in a  
particular application. As a result, customer is solely responsible for evaluating the product and determining whether it is appropriate and suitable for customer’s application,  
including conducting a workplace hazard assessment and reviewing all applicable regulations and standards (e.g., OSHA, ANSI, etc.). Failure to properly evaluate, select, and  
use a 3M product and appropriate safety products, or  to meet all applicable safety regulations, may result in injury, sickness, death, and/or harm to property. 

Warranty, Limited Remedy, and Disclaimer:  Unless a different warranty is specifically stated on the applicable 3M product packaging or product literature (in which case such  
warranty governs), 3M warrants that each 3M product meets the applicable 3M product specification at the time 3M ships the product. 3M MAKES NO OTHER WARRANTIES  
OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OR CONDITION OF MERCHANTABILITY, FITNESS FOR A   
PARTICULAR PURPOSE, OR ARISING OUT OF  A COURSE OF DEALING, CUSTOM, OR USAGE OF  TRADE. If a 3M product does not conform to this warranty, then the sole  
and exclusive remedy is, at 3M’s option, replacement of  the 3M product or refund of  the purchase price.  

Limitation of Liability:  Except for  the limited remedy stated above, and except to the extent prohibited by law, 3M will not be liable for any loss or damage arising from or  
related to the 3M product, whether direct, indirect, special, incidental, or consequential (including, but not limited to, lost profits or business opportunity), regardless of  the legal  
or equitable theory asserted, including, but not limited to, warranty, contract, negligence, or strict liability. 

3M and Liqui-Cel are trademarks of 3M Company. All other  trademarks are the property of  their respective owners. © 2021 3M Company. All rights reserved. 

3M Company  
3M Separation and 
Purification Sciences Division  

3M Deutschland GmbH  
3M Separation and 
Purification Sciences Division  13840 South Lakes Drive  70-2016-0229-2 

Charlotte, North Carolina Öhder Straße 28  
Rev. 02/2021 28273 USA  42289 Wuppertal Germany  

Phone: +1 980 859 5400 Phone: +49 202 6099 - 0 3M.com/Liqui-Cel 

10-1061  

http://3M.com/Liqui-Cel
http://3M.com/Liqui-Cel

	Nanofiltration and Membrane Degassing Successfully Reduce Water Hardness and Excess CO₂ from Drinking Water
	Plant design 
	Advantages 




