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Background

Many industries from Pharmaceutical, Microelectronics and other industrial producers require high purity ingredient or process
waters to avoid contamination or damage to processes and products. De-lonised (DI) water is achieved by the removal of
conductive ionic species from the water, which at its ‘purest’ level will have a resistivity close to 18MQ/cm.

From the incoming water source there are typically a sequence of treatment steps to achieve the final DI-water quality required.
There can be variation in the processes employed, but generally there are technologies to remove solid particles, organic matter,
conductive ionic species and dissolved gases in the production flow.

The process diagram below highlights some of water treatment steps that are common in a DI-water production plant. From the
incoming feed water source to the final point of use there are multiple Filtration and Gas Separation technologies used to treat the
water to help protect and ensure effective operation of de-ionization equipment (membranes or resin beds). When optimised the
combination of the treatment steps helps deliver a reliable quality of DI-water.
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Challenges

Depending on the origin of the water (towns, well or river) and in some cases the time of the year, the incoming quality is variable
and requires several treatment stages before entering the main storage tank and process lines. The first challenge is to effectively
control and remove any entrained particles and solids from entering and contaminating the treatment plant.

Dissolved minerals, namely MgCOs and CaCOs in water form Mg+, Ca+ and HCOs- (bicarbonate). Their concentration is often
expressed by alkalinity or temporary hardness and removed with ion exchange or reverse osmosis technologies. Free CO- gas
formed in the dissociation of HCOs- at pH<8,2 will slip through reverse osmosis and is a substantial load to resin beads within the
lon exchange columns or Electrodeionization (EDI). Left untreated, the beds regeneration frequency and chemical consumption
increases or results in a source of contamination and acid corrosion problem.



3M Solutions

From the initial point of water inlet into the plant a series of pre-treatment steps act as a barrier to mass particulate ingress, which
may include a combination of Coarse Screens, Mechanical or Sand Filters. Downstream of the pre-treatment and prior to any initial
demineralization (pre-RO), a Micro-Filtration step is installed to further reduced the solids burden and afford adequate protection
to the membranes. Micro-filtration downstream of the lon exchange columns will also remove any resin attrition from final ion
exchange treatment (IXCH). 3M™ High Flow Filter systems are designed to meet these Micro-filtration needs with its compact
design and High Flow rate capabilities.

An important part of the purification process is the effective removal of alkalinity. To reduce the ionic load prior to and extend the life
of the lon exchange columns, a series of RO membranes and De-gasification steps can be employed. 3M™ Liqui-Cel™ Membrane
Contactors (with their small footprint, capital and running costs) are one of the leading technologies in removing CO: levels to below
1 ppm*. In doing so this in turn improves the efficiency of the lon Exchange columns and reduces the frequency of regeneration
leading to a lower chemical demand per m? of treated water.

Finally, all the membrane-based systems and lon Exchange columns used in the water processing periodically require a remedial
regeneration treatment which often calls for cleaning chemicals to be flushed through the installations in-situ. The chemicals
deployed (typically acids and / or bases) themselves need to be of a high purity to ensure they themselves do not foul the membra-
nes during the cleaning cycles. Depending on scale once again these Micro-filtration needs can be met by 3M™ High Flow Filter
Systems or 3M™ Betafine™ XL Series pleated cartridges.

Recommendations

In today’s demanding DI-water generation market there are several specific process steps which are needed to deliver a consistent
water quality and run at the capacity levels in order to meet customers’ needs. 3M Filtration and Gas Separation technologies are
able to meet these requirements with cost effective innovative solutions.

* CO? removal depends on pH, cations and alkalinity. If your water is not Reverse Osmosis (RO)
or Nanofiltration (NF) permeate, projected CO? removal may not be accurate plus scaling may occur.
In that case, please contact your 3M representative.

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

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
User is solely responsible for evaluating the 3M product and determining whether it is fit for a particular purpose and suitable for user’s method of application. Un-
less an additional warranty is specifically stated on the applicable 3M product packaging or product literature, 3M warrants that each 3M product meets the appli-
cable 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 OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY
OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM OR USAGE OF TRADE. If the 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 where prohibited by law, 3M will not be liable for any loss or damage arising from the 3M product, whether direct, indirect, special, incidental or consequential,
regardless of the legal theory asserted, including warranty, contract, negligence or strict liability.
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