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Preface

The main task of the process fluid is to cool, lubricate and transport chips while at the same
time meeting a number of technical challenges. One of these is bacteria, which often leads to
challenges in production and health risks.

The conventional way of dealing with bacterial outbreaks has been to add biocides. The
health risks associated with that strategy have gained increasing attention and are currently
impacting the industry strongly. Chemical agencies around the world are tightening their
legislation, which makes it increasingly difficult to use substances that can affect human
health and the environment.

One of the few chemical-free alternatives to biocides is optimized UV systems, which ensure
both stable production and a good working environment for the company’s employees.

Hans Ahlgren
Strategic Partner Manager
hans.ahlgren@walleniuswater.com




Why are bacteria
unwanted in MWF?

Bacteria thrive in systems with water-based process fluid where they have good access to
nutrition, water and heat. If there is no strategy for controlling growth, bacteria can cause
health problems and production downtime.

There are over 300 bacteria that can live in Bacteria’s impact on health

metalworking fluids. Most are harmless but
there are also those who can cause a great - Respiratory problems

deal of problems, either themselves or «  Runny nose
through substances they exude, such as . Eczema
endotoxin. «  Allergic alveolite

. _________________________________________________|
Monday smell or rust are signals that it has Bacteria’s impact on production
gone too far, there are already bacteria in
the system. To prevent negative effects,
regular measurements are required,
preferably once a week.

Rust

Decreased lubricity

Foam

Drawing on details and machine parts

The bacteria should be at a constant low +  Embedded filter
level. A benchmark is max 10 000 bacteria + High consumption of MWF concentrate
per ml of liquid (10* CFU per ml). - Frequent fluid changes

Al
| ]| —|'

Read about the
most effective
way to measure
bacteria
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Reducing bacteria by
using biocides

The conventional way to reduce bacteria in process fluid has been to add chemicals,

so-called biocides. Biocides were developed to kill microorganisms and therefore also affect

other living organisms.

SKIN

All biocides can cause allergic symptoms if
they come in contact with the skin. In
extreme cases burns may occur.

Some people become allergic to biocides
and are more sensitive even at low concen-
trations. This usually leads to the need to
change tasks. It can not be predicted who
will become allergic, but contact frequency
and concentration are factors that increase
the likelihood.

Certain biocides present in process fluids,
such as formaldehyde releasers and
isothiazolines, are classified as strong or
extremely strong contact allergens.

RESPIRATORY

The second most common health problem
caused by biocides is airway problems:

+ Breathlessness

+ Dry airways

+ Huskiness

+ Cough

+ Coryza

+ Chronic bronchitis

Machine operators are in
contact with fluids that

contain allergens
one fifth of their
working hours

This occurs when the operator has inhale
evaporated process fluid or droplets created
during machining (fluid mist). These contain
components from the process fluid,
including the biocides. Respiratory tract
infections are often caused by isothiazolines.

MORE SERIOUS INJURIES
The European Commission has established
that several formaldehyde releasers used in
process fluids can cause cancer and should
therefore be phased out.
According to ECHA, some
formaldehyde releasers
can cause sterility or
birth defects.

Read more
about the new
chemical

legislation




Well-proven technology is
used in new areas

UV light has been used to reduce bacteria in drinking water and swimming pools to reduce
the amount of chlorine. Wallenius Water Innovation first got in contact with the technology
in pursuit of environmentally-friendly methods of purifying ship’s ballast water from invasive
species that destroy eco systems around the world.

. . : Arthur Downes/Thomas P. Blunt
el o [Flen EEEee showed that light with short

= N?be' S Physiology/ wavelength sterilizes bacteria.
Medicine for the discovery

that ultraviolet rays had a
positive effect on skin

tuberculosis. A prototype for UV purification

of drinking water was put into
operation in France.

Research on the sterilizing
effects of UV light were
initiated.

UV treatment were used in
1,500 wastewater treatment
plants in Europe.

TODAY Artificially generated ultraviolet light is used
to sterilize air, water, liquids and hard surfaces.



This is how light can
deactivate bacteria

Ultraviolet light is an invisible radiation that can be found in three categories: A, B and C.

UV-A and UV-B penetrate the ozone layer and make us sunburned in the summer. UV-Cis

captured by the ozone layer, and that radiation is dangerous for all living.

ULTRAVIOLET LIGHT

Even UV-A and UV-B are dangerous to
humans at high doses and can cause skin
cancer. However, the UV-C radiation with its
short wavelength (290-180 nm) is significant-
ly more powerful.

DNA

DNA is a long chain of molecules and is the
cell’'s manual. It shows how the cell shall be
built and then work. DNA is composed of
four main molecules; Thymin (T), Adenine (A),
Cytosin (C), Guanin (G) and they are always
linked to each other in the order: T-A and
CGG.

Electromagnetic spectrum

Ultraviolet Visable light

RADIATION DESTROYS THE MANUAL

The radiation traverses some material, but
reacts photochemically with others. A photo-
chemical reaction occurs when a substance
is charged with light (excited) and then
attacks nearby substances or itself to get rid
of the energy as it is obtained from the light.

When the bacteria in the reactor is irradia-
ted with UV-C, the DNA molecule Thymin is
excited by UV light. It breaks the link with its
DNA partner Adenin and forms a so-called
dimer by itself. Then the cell’'s manual is
destroyed, which means that it can no longer
be read and the bacteria can no longer
propagate.

Infrared

Vaacum-UV Uv-C UV-B UV-A

100 200 300
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UV purification of fluids

To reduce bacteria in process fluids with UV technology is a challenge. After extensive

research and testing in both lab and industry, Wallenius Water Innovation has successfully

imitated the sun’s ability to destroy bacteria even in opaque fluids.

The heart of UV technology is the lamps or
fluorescent tubes that produce light, but in
addition to these, the technology is based
on a number of other components such as
pumps, hoses, lamp glass and, last but not
least, the reactor. The key to efficient puri-
fication is that the fluid that goes past the
lamps is correctly irradiated with UV-C. It is
important to ensure that all fluid passes the
lights, and does not remain in any corner of
the system.

Another challenge that has been solved is
that the technology must be able to handle
opaque fluids. Since process fluids is rarely

transparent but most often resembles milk,
the light has difficulties getting through the
fluid if using the wrong method.

Some metalworking fluids, primarily older
formulations, form, either themselves or in
combination with certain machining proces-
ses, impurities on the lamp glass that make
the effectiveness of the UV light too low.

A serious UV supplier should be able to
analyze your metalworking fluid system and
tell whether your particular fluid and your
process is suitable for UV purification and
also be able to provide guarantees.

Read about
FluidWorker
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Advantages with UV

RELIABLE

UV purification is a natural process where
UV-C inactivates the bacteria’s DNA and ma-
kes it unable to reproduce. The degradation
takes place inside the UV purifier’s reactor and
does not create any residual products. The
bacterial reduction is often very fast, within

a few hours 99-99.9 percent of the bacteria is
decomposed, given dimensioning according

to Wallenius Water Inovation’s system analysis.
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SAFER WORK ENVIRONMENT

When employees are not exposed to either
bacteria or biocides, it is less risk of skin irrita-
tion, allergies, respiratory problems or even
more serious illnesses as sterility and cancer.

A STABLE PRODUCTION

When the process fluid is continuously
purified, the quality of the fluid is maintained
and less planned or unplanned fluid changes
is needed.

COST-EFFECTIVE

UV purification reduces costs for:

« Purchase and destruction of process fluid
since the life time of the fluid is extended.

+ Purchasing and handling of biocides.

+ Unplanned downtime.

«  Working time to handle bacterial out-
breaks and fluid malfunctions.

REDUCED CLIMATE FOOTPRINT

Extending the life cycle of the process fluid
means fewer chemicals in circulation, redu-
ced waste volumes and fewer transports
associated with this. Therefore reduced waste
volumes is a common environmental goal for
companies.
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What do the users say?

SAVING ONE CHANGE OF FLUID COVERS
THE INVESTMENT AT GKN AEROSPACE
After a careful evaluation, in 2012 the Spool
department at GKN Aerospace in Trollhattan
installed a UV purifier from Wallenius Water
Innovation in one of its most troublesome
metalworking fluid systems.

Following the installation there has not been
a single unscheduled production stoppage
or person reporting sick related to metalwor-
king fluid. Furthermore, the system’s main-
tenance requirements are very low and GKN
was able to recoup the investment economi-
cally in a short period.

HEALTHY EMPLOYEES AT SSAB EMEA
SSAB’s machine workshop in Borlange has
been using Wallenius Water Innovation’s
technology to reduce bacteria in one of

its metalworking fluid systems since 2010.
SSAB’s objective has been to remove or dra-
matically reduce the use of biocides in the
metalworking fluid as the biocides

affect people’s health. Prior to the installa-
tion, some of the employees experienced
problems as a result of biocidal use.

The installation has not only improved the
work environment at SSAB, it has also delive-
red a number of positive economic benefits
thanks to the fact that the metalworking
fluid has not needed to be changed.

/4

"We are continually
endeavoring to reduce the
use of chemicals. Every time

a chemical is handled it
entails potential exposure
to risk”, says Maria Tornvall,
environmental
engineer, GKN.

/4

"When our MWF
supplier introduced Wallenius
Water’s chemical-free purification
technology and proposed a study
with a thorough follow-up, we felt
that this was very compatible with
our environmental management
and objective”, says Anders
Jacobsson, assistant manager
in the engineering
workshop.
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"Sahlgrenska’s analysis
showing the presence of
bacteria and endotoxins in the
fluid was somewhat surpri-
sing. It is nice to know that the
fluid we work in such close
proximity to every day is safe
for us, and furthermore, fresh”,
says Soren Olsson,
grinding operator.

4

"Thanks to our desire to
always be in the forefront
when it comes to new
technology, we resolved a
work environment
problem through purifying
the process fluid with UV
light”, says Bertil Holmgren,
technical manager at
Dalforsan.

INVISIBLE BACTERIA DISAPPEARED

For almost a year, the Cold Rolling & Grinding
Area at Outokumpu in Avesta used a new
type of biocide-free MWF with good results;
no bacteria had been detected in samples.
Despite this, there were problems related to
the fluid and a sample was sent to Sahlgren-
ska Hospital's laboratory. The analysis showed
that there were high levels of both bacteria
and endotoxins in the fluid.

In March 2014 Outokumpu decided to invest
in a FluidWorker. The level of bacteria was
immediately reduced and the plant now has
metalworking fluid without bacteria. The
previous complaints about the metalworking
fluid have also disappeared.

UV PURIFICATION IMPROVED THE WORK
ENVIRONMENT

One operation in Dalforsan’s large premises
for refurbishing rollers and other compo-
nents is removal of oil and dirt residues
through high-pressure washing.

The washing water is collected and stored
for long periods in a water tank. This led to
the development of bacteria and an
unpleasant smell.

"As | am an inquisitive person and always
want to find better and more effective tech-
nologies, | thought that UV-light might be
able to remove the bacteria from the wash-
ing water so that we could avoid the bad
smell”, Bertil Holmgren recounts. The smell
disappeared just a few days after the instal-
lation.

n



WALLENIUS
WATER innovarion

A workplace without bacteria and toxic chemicals
should be a right for everyone. We know that it’s
possible to purify process fluid without adding
biocides - while our customers make a financial gain,
and an important contribution to the environment.

walleniuswater.com



