LANXESS

Energizing Chemistry

Ucarcide® 50 Antimicrobial is a high performing biocide based
on glutaraldehyde. It is effective against the bacteria and fungi
present in papermaking systems and useful in preventing
slime formation in all areas of the papermaking process. It is
especially effective in controlling bacterial growth in aqueous
pigments and filler slurries.

The following are typical properties of Ucarcide® 50
Antimicrobial; they are not to be considered product
specifications.

Appearance: Transparent colorless
Active, % Glutaraldehyde (w/w) | 50
pH @ 25°C 3.1to4.5
Solubility in Water, 20°C Miscible
Boiling Point 100.5°C/213°F
Freezing Point -21°C/-6°F
Specific Gravity, @ 20/20°C 1.129
Vapor Pressure @ 20°C 0.2 mm Hg based on
glutaraldehyde
(0.27 hPa)

® Very effective in alkaline papermaking processes

® Broad spectrum biocide: kills primarily bacteria; higher
concentrations also control yeast and mold

For Use in Papermaking

Ucarcide® 50 Antimicrobial

® Functional over a broad pH and temperature range
® Extremely fast-acting
= Non-surface active and non-foaming

m Fffective against aerobic and anaerobic microorganisms,
including sulfate-reducing bacteria

® Does not contain or release formaldehyde

= Compatible with commonly used “wet-end” additives

® Compatible with anionic, nonionic and cationic dispersants
= Not affected by the presence of hard water

® QOdorless

® |nternal laboratory testing by LANXESS resulted in lower
corrosion to metals than the control of water applied in
the testing on metals such as low carbon steel, galvanized
steel and Galvaneal steel

® Easy to handle relative to other slimicides
® Can be diluted or deactivated easily to non-biocidal levels
= Non-halogenated materials

® Does not contain heavy metals

A series of laboratory experiments were conducted to
determine if commonly used wet-end additives would
adversely affect the performance of Ucarcide® 50
Antimicrobial. Table 1 shows the effect of alum, calcium
carbonate, kaolin clay, rosin, starch, sulfite and titanium dioxide
on the biocidal efficacy of 25 parts per million (ppm) active
slimicide. All additives were tested at a concentration of 0.5
percent, with the exception of calcium carbonate (0.1 percent),
and sulfite (0.005 percent). The experiments were conducted
at pH 7, using a pure strain of Pseudomonas aeruginosa.
The results compare the efficacy of the active slimicide in
the presence of the additives with a sample that contained
slimicide alone. After one hour, all samples showed a greater
than 99% reduction in microorganism levels. After three hours,
the reduction was essentially complete, demonstrating the
effectiveness of Ucarcide® 50 Antimicrobial in the presence
of these chemicals.
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Table 1. Effect of Chemical Additives on the Efficacy
of Ucarcide® 50 Antimicrobial

Chemical Additive

Microorganism Level

CFU/mL?
Sample’ 1 hr. 3 hr.
Control 6.7 x 10° 7.2x10°
e . )
Ucarcide® 50 Antimicrobial 50510 ND
alone
e . )
Ucarcide® 50 Antimicrobial ND ND
+ Alum
Ucarcide® 50 Antimicrobial 4 )
+ Calcium Carbonate 1.4x10 3.6x10
Ucarcide®50 3
Antimicrobial + Kaolin 3.1x10 ND
e . )
Ucarc!de 50 Antimicrobial ND ND
+ Rosin
Ucarcide® 50 Antimicrobial )
+ Starch 1.1x10 ND
Ucarcide®50 Antimicrobial
+ Sulfite ND ND
e e )
Ucarcide® 50 Antimicrobial ND ND

+ Titanium Dioxide

M All samples contained 25 ppm active ingredient, except for “Control”
which contained no slimicide
@ ND = None Detectable

Efficacy

Many types of microorganisms such as bacteria, mold and
yeast, can be found in a paper mill. When uncontrolled,
the growth of microorganisms can lead to serious process
and quality problems including offensive odors, corrosion
of equipment, and spots and breaks in the paper. The
following experiments demonstrate the effectiveness of
Ucarcide® 50 Antimicrobial against the many types of
microorganisms found in papermaking systems.

The activity of Ucarcide® 50 Antimicrobial was determined
in samples of white water obtained from two individual paper
mills that had been experiencing microbiological problems.

*Customers should verify the appropriate legislation by jurisdiction.

Ucarcide’

The alkaline samples consisted mainly of Pseudomonas,
and Klebsiella species, while Klebsiella and
Rhodotorula predominated

Bacillus,
in the acidic sample. The
contaminated water samples were diluted (1:4) with deionized
water and treated with various concentrations of the slimicide.
The results of these experiments are shown in Table 2.
As the results show, Ucarcide® 50 Antimicrobial greatly
reduced the level of microorganisms in both acidic (pH 5.3)
and alkaline (pH 8.1) systems.

Table 2. Effect of Ucarcide® 50 Antimicrobial on
Microorganisms in Whitewater

Microorganism Level CFU/mL!

pH Active 1hr 3 hr 7 hr 24 hr
Ingredient
(ppm)

8.1 O (control) 2.0x10° 5.0x10° 3.0x10° 3.0x10°
50 1.5x10% 59x10° 25x10? ND
100 ND ND ND ND

5.3 3.0x10° 3.0x10° 2.0x10° 2.0x10°
50 1.8x 104 4.0x10° 50x10%2 1.3x10'

100 1.0x10% 7.0x 10! ND ND

(1) ND = None Detectable

The American Society for Testing Materials (ASTM) has
developed a test method to determine the efficacy of
slimicides. This method involves the use of an aqueous
buffered solution contaminated with pulp and rosin and
inoculated with a test organism (Enterobacter aerogenes or
Pseudomonas aeruginosa). The contact time of the slimicide
is three hours from the time the pulp is inoculated. The
results shown in Table 3 demonstrate the excellent
performance of Ucarcide® 50 Antimicrobial in this standard
Although
microorganism populations are considered effective by the
ASTM, Ucarcide® 50 Antimicrobial provided a greater than
90 percent reduction at 25 ppm and essentially complete kill
at 50 ppm.

test protocol. 80 percent reductions in
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Table 3. ASTM Paper Slimicide Test

Ucarcide® 50 P. aeruginosa, % Reduction
Antimicrobial CFU/mL!

(ppm, a.i.)

0 (control) 3.7 x 108 -

25 7.5x 104 97.9

50 3.5x 10 99.9

100 ND 100.0
Ucarcide® 50 E. aeruginosa, % Reduction
Antimicrobial CFU/mL’

(ppm, a.i.)

0 (control) 2.0x 108 -

25 2.8x10° 98.6

50 ND 100.0

100 ND 100.0

(1) ND = None Detectable

Sulfate-reducing bacteria (SRB) are anaerobic microorganisms
often found under slime deposits where the oxygen tension

is low. These organisms are responsible for corrosion of
equipment and odor problems. A series of experiments was
performed to determine the effectiveness of Ucarcide® 50
Antimicrobial against Desulfovibrio desulfuricans, a well
known species of SRB. The experiments were designed to test
the effectiveness of the slimicides in a system which contained
high levels of sulfate-reducing bacteria.

Figure 1 summarizes the results of the experiment. Ucarcide®
50 Antimicrobial concentrations are in ppm active ingredient.
The bacteria were exposed to the slimicide for periods of 3, 7
and 24 hours, at which point the solutions were enumerated
by serial dilution. The graph illustrates the outstanding ability
of Ucarcide® 50 Antimicrobial to reduce the level of SRB
present in the solutions at any time point.

Ucarcide’

Figure 1. Ucarcide® 50 Antimicrobial Efficacy vs.
Sulfate-Reducing Bacteria
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Efficacy in Pigment Slurries

Ucarcide® 50 Antimicrobial can effectively control the level
of microorganisms in pigment slurries. Table 4 shows that
between 100-200 ppm of Ucarcide® 50 Antimicrobial will
kill challenges of 1 x 10° CFU/mL of organisms in a kaolin
slurry within 24 hours. This level of efficacy is maintained for
at least 28 days and growth of microorganisms is suppressed
for a minimum of 4 months. Somewhat higher initial levels of
Ucarcide® 50 Antimicrobial will control additional challenges
of bacteria after 100 days have passed.
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Table 4. Efficacy of Ucarcide® 50 Antimicrobial
in a Kaolin Slurry

Challenge: Escherichia coli + Citrobacter freundii
(~10° CFU/mL) at Day 0, 28, 112, 119

Efficacy
Ucarcide® 50
Antimicrobial 1 29 112 119
(ppm) Initial* Day Days Days Days
100 2.5x10° + + - _
200 2.9x10° + + + -
500 23x106  + + + +
1000 81x10°  + + + +

Challenge: Bacillus subtilius, Micrococcus luteus,
Pseudomonas aeruginosa (~10° CFU/mL)
at Day 0, 28, 111

Efficacy

Ucarcide® 50
Antimicrobial
(ppm)

29 112 119

Initial* 1 Day Days Days Days

Ucarcide’

Figure 2: Effect of Ucarcide® 50 Antimicrobial on Color
of Latex-based Paper Coating Containing a Preserved
Kaolin Slurry
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Effect on Latex Paints

In a typical white latex paint formulation which incorporates
kaolin slurries preserved with Ucarcide® 50 Antimicrobial,
there is no significant change in the color of the applied
coating. See Figure 3.

100 2.8x10° + - + -

200 2.5x10° + + + - Figure 3: Effect of Ucarcide® 50 Antimicrobial on
the Color of a White Latex Flat Paint Containing a

500 2.4x10° + + + - Preserved Kaolin Slurry

1000 4.0x10* + + + +

+ = Effective as preservative
- = not effective as preservative
* = microorganism count (CFU/mL) determined <2 hours after challenge

Effect on Paper Coatings

In a typical latex-based coating formulation which includes
a kaolin slurry preserved with Ucracide® 50 Antimicrobial,
there is no significant effect on the color of the paper coating.

See Figure 2.
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Ucarcide® 50 Antimicrobial is compatible with the following
materials of construction:

® Stainless steel, nickel, and polyethylene.

Ucarcide® 50 Antimicrobial is compatible with the following
gasketing materials:

m Sjlicone, Kalrez, Teflon and Grafoil.

Paper Mills and Paper Mill Process Water Systems

Ucarcide®50 Antimicrobial should be added to a papermaking
system at a point of uniform mixing, such as the head box,
beaters, broke chest, pump, save-all tank, or white water tank.

Initial Treatment: When the system is noticeably
contaminated, add 0.5 to 3.0 Ibs. of Ucarcide® 50
Antimicrobial per dry ton of pulp or paper (0.25 to 1.5 kg per
dry metric ton) as a slug dose. Repeat until control is achieved.
Heavily fouled systems should be boiled out prior to initial
treatment.

Subsequent Dose: When microbial control is evident, add
0.3 to 2.0 Ibs. of Ucarcide® 50 Antimicrobiall per dry ton of
pulp or paper (0.15 to 1.0 kg per dry metric ton) as a slug
dose as necessary to maintain control.

Pigments and Filler Slurries for Paper and Paperboard
Use from 0.1 to 0.6 Ibs of Ucarcide® 50 Antimicrobial
per 1,000 Ibs dry powder (0.1 to 0.6 kg per 1,000 kg dry
powder) to produce a concentration of 100 to 600 ppm as
product (based on slurry solids) in the mixed slurry.

Water-Based Coatings
NOTE: For use in non-food contact coatings only

Use from 0.1 to 0.6 lbs of Ucarcide® 50 Antimicrobial
per 1,000 Ibs dry powder (0.1 to 0.6 kg per 1,000 kg dry
powder) to produce a concentration of 100 to 600 ppm as
product (based on slurry solids) in the mixed slurry.

Ucarcide’

Many studies have been performed on glutaraldehyde to
determine its potential to biodegrade in the environment.
Contact your local LANXESS representative for details.

When applying Ucarcide® 50 Antimicrobial, it is important to
wear the appropriate protective equipment. This equipment
includes proper gloves, chemical goggles, coveralls and
when necessary, full-face respiratory equipment. An eyewash
fountain should be located in the immediate work area.
Do not spray or aerosolize the undiluted form of the product.
Full personal protection equipment (including skin covering
and full-face SCBA respirator) is required for dilutions or
mixtures of the product used in a spray application. In the
U.S., please refer to the product label for specific
precautions and use directions. Further information and
precautions regarding the handling, storage, and disposal of
Ucarcide® 50 Antimicrobial can be obtained by consulting
the latest LANXESS Safety Data Sheet available from your
LANXESS representative.
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At recommended dose levels, Ucarcide® 50 Antimicrobial
is useful in controlling many bacterial and slime problems
typically encountered in the papermaking process. (Please
refer to the product label for specific use directions.) It is
compatible with most common papermaking additives and
displays excellent biodegradation in the environment.

Ucarcide’

LANXESS strongly encourages its customers to review
both their manufacturing processes and their applications
of LANXESS products from the standpoint of human health
and environmental quality to ensure that LANXESS products
are not used in ways for which they are not intended or
tested. LANXESS personnel are available to answer your

questions and to provide reasonable technical support.
LANXESS product literature, including Safety Data Sheets
(SDS), should be consulted prior to use of LANXESS products.
Current Safety Data Sheets are available from LANXESS.

Our technical advice - whether verbal, in writing or by way of trials - is based on the unverified information
provided by you to us and given in good faith but without warranty or guarantee, express or implied, and this
also applies where proprietary rights of third parties are involved. Our advice does not release you from the
obligation to verify the information provided by us - especially that contained in our safety data and technical
information sheets - and to test the products supplied by us as to their suitability for the intended processes
and uses. The application, use and processing of our products and the products manufactured by you and
/ or your customers on the basis of our technical advice are beyond our control and, therefore, entirely your
own and / or your customer’s responsibility. In addition, our General Conditions of Sale and Delivery apply.
Use biocides safely. Always read the label and product information before use.

©2024 LANXESS. Ucarcide® and any associated logos are trademarks or copyrights of LANXESS
Corporation or LANXESS Deutschland GmbH. LANXESS and the LANXESS Logo are trademarks of
LANXESS Deutschland GmbH. All trademarks are registered in many countries worldwide.

LANXESS

Energizing Chemistry

LANXESS Deutschland GmbH
Business Unit Material Protection
50569 Cologne/Germany
https://microbialcontrol.lanxess.com

LANXESS Corporation

111 RIDC Park West Drive ¢ Pittsburgh,
PA 15275 « Phone: 1-800-LANXESS -+
https://lanxess.com/en-US

Note: The information contained in this publication is current as of February 2024. Please contact LANXESS
Deutschland GmbH to determine if this publication has been revised.
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