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Introduction

Ammonia is used as a cleaning and
bleaching agent in the production

of fertilizers, plastics, explosives,

and many other products. Industries
using ammonia have to treat their
wastewater to remove ammonia so
that it is not discharged back into the
environment, where it may negatively
affect human health, agricultural
production, and natural ecosystems.

3M™ Liqui-Cel™ Membrane
Contactors offer an alternative to
conventional ammonia removal
methods that often produce
secondary waste streams that are
difficult to treat. The large surface
area of 3M Liqui-Cel Membrane
Contactors facilitates fast separation
of ammonia from wastewater. In
addition, membrane contactors may
provide cost savings by reducing the
ammonia load on the wastewater
treatment system.

3M Liqui-Cel Membrane Contactors
have been used for over 20 years

in many different industries and
dissolved gas control applications.

System Process

For ammonia removal, wastewater
flows through the shell side (outside
of the hollow fibers), while an acid
solution flows countercurrent through
the lumen side (inside of the hollow
fibers).

The composition of the ammonium
salt at the end of the process
depends on the acid used in the

stripping process.

For example, a sulfuric acid extractant
will convert ammonia into ammonium
sulfate, which is widely used as a
fertilizer and could potentially be sold
commercially.

Exceeding Goals

A full scale industrial TransMembrane
ChemiSorption (TMCS) system using
3M™ Liqui-Cel™ EXF-14x28 Series
Membrane Contactors was installed
in 2004 at the Membrana GmbH site
in Wuppertal, Germany to reduce
ammonia discharge costs into the
municipal water system.

The goal was to remove NHs by at least
90% using a sulfuric acid receiving
phase, which produced ammonium
sulfate. After a successful pilot, two
3M Liqui-Cel EXF-14%28 Series
Membrane Contactors were installed
to meet plant capacity of 5-10m?3/hr
(22-44 gpm). After an operating period
of two years the system exhibited up to
95% NHs removal.

Process parameters such as
wastewater pH, water temperature,
acid concentration, and the
wastewater/acid ratio all affect the
system’s ammonia removal efficiency.
3M Liqui-Cel Membrane Contactors
are feasible for ammonia removal
applications where the concentration
of NHs is greater than 500 ppm and the
temperature is above 35°C.
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Figure 1. 3M™ Liqui-Cel™ Membrane
Contactors treat ammonia
wastewater in a European facility

The 3M™ Liqui-Cel™
Membrane Contactor
System is capable of
removing 95% or more
of incoming ammonia
in wastewater.

For more information and
system sizing, 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, end-user is solely responsible for evaluating the product and determining whether it is appropriate and suitable
for end-user’s application, including completing a risk assessment that considers the product leachable characteristics and its impact on drug safety,
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 expressly identified on the applicable 3M product literature or packaging (in which case such express 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 to the extent prohibited by law, 3M will not be liable for any loss or damage arising from or related to this 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.
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