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Operating in 17 countries, in 39 different
locations, PCC SE currently employs
qver 3 300 people.
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About
Us

PCC Exol SA'is a major player in the European surfactants
market. In the eastern and central-eastern part of the
continent, it is the undisputed leader in its industry.

Most of the production facilities and the company’s
headquarters are located in Brzeg Dolny, Poland. Here we
develop, test and manufacture a wide range of anionic,
non-ionic and amphoteric surfactants and speciality
industrial formulations.

New products are continuously added to the portfolio
in response to market trends and individual customer
requirements. The surfactants produced at the plants

have a very wide range of industrial applications. They

ROKAnNol NL Series

are used as wetting agents, emulsifiers, auxiliaries in
paper, metallurgy and many other industries, as well as in
household chemicals, personal care products and textiles.

PCC EXOL pays special attention to the issue of
sustainable development, which is one of the key
elements of the company’s strategy. In order to
strengthen its competitive position in the surfactants
market, the company is committed to promoting
responsible production and consumption throughout the
value chain. The concept of sustainable development is
therefore a key aspect of all the company’s management
and operational processes.
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Chemical specificity

ROKAnol NL Series are high active non-ionic surfactants. They are
ethylene oxide adducts to C9-C11 alcohols. The numerical part

CH3(CH2)“'O(CH2CH20)“I

where n-8-10

of the product name indicates the overall degree of ethoxylation.
ROKANol NL Series can be presented by the following structure:

n'-3,5,6,8,9

Applications

ROKANol NL Series are especially effective in the cleaning process.
They are consumed as cleaning agents in the &l industry, but
also cope well as a components of laundry detergents or hard
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surface cleaners. In addition, they have many other applications,
such as in the textile industry or the paint and coatings industry.
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Basic physical and chemical properties

ROKAnol NL3 NL5 NL6W NL6W/95 NL6 NL8W NL8 NL9
Liquid with Liquid with Liquid with
o - atendency - - atendency - atendency -
Appearance at 20-25°C Liquid to separation Liquid Liquid to separation Liquid to separation Liquid
in time in time in time

Molecular weight [g/mol] 295 380 430 430 430 510 510 560
Hazen colour Max. 50 (40°C) Max. 70 (40°C) Max.70(40°C) Max.70(30°C) Max.70(40°C) Max.70(40°C) Max.70(40°C) Max.100 (40°C)
Hydroxyl number 185-193 144 130 130 130 106 106 98-102
[mg KOH/g]
Cloud point [°C]

0
MethOd Al /O. - 33-39 50-57 50-57 50-57 78-85 78 -85 85
in water solution
Method B 1% solution
in 5% NaCl solution ) 2 39 39 39 63 64 69
Method C 1% solution
in 10% NaCl solution . 18 30 28 30 33 53 58
Method D 10% solution
in 25% BDG solution 57 72 76 77 76 83 83 83
Method E 16.7% solution
in 25% BDG solution 48 68 73 73 73 82 81 82
Approx. Solidification 12 2 <20 5 +5 0 +15 +15
point [°C]
Water content max. 0.2 max. 0.5 8.0-120 max. 6.0 max. 0.5 8.0-120 max. 0.5 max. 0.5
[%, by weight]
g:'z'(;‘oge"’”'ze‘j water, 55-75 46-74 50-7.0 50-7.0 50-7.0 50-7.0 50-7.0 50-7.0
Density at 25°C [g/cms] 0.95 0.97 1.00 0.99 0.99 1.03 1.03 1.01
Viscosity at 20°C [cP] Approx. 30 Approx. 40 Approx. 70 Approx. 70 Approx. 50 Approx. 90 Approx. 70 Approx. 130
Average degree of
ethoxylation [mol EQ] 3 5 6 6 6 8 8 o

i 0
Surface tension of 0.1% 2% % 29 29 28 29 32 31

solution at 25°C [mN/m]
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Additional information

Solubility

The solubility of ROKAnol NL Series depends on the degree of ethoxylation. The higher degree of ethoxylation, the better solubility in both
water and acetone. Solubility in water and other solvents has been shown in the table below:

Solubility — at 25°C, 10% Solutions

Product name Demineralized water Methanol Acetone
ROKAnNol NL3 [¢] L] o
ROKAnol NL5 ° ° o
ROKAnol NL6W ° ° []
ROKAnNol NL6W/95 ° ° o
ROKAnol NL6 [ ] o
ROKAnol NL8W ° ° [
ROKANol NL8 ] ° [¢]
ROKAnol NL9 ° ° [

O macroscopic phase separation ~ ® homogeneous, cloudy solution e clear,homogeneous solution @ homogeneous, opalescent solution
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Wetting capability
Surfactants reduce the surface tension of liquids in which they close as possible to the solid. This is very important for many surfactant
are dissolved. Thanks to them, any liquid (usually water) has applications, especially in cleaning processes.

greater wetting capability, which increases its ability to get as

The capability of wetting cotton fabric was determined in accordance to PN-EN 1772:2001 Standard.

ROKAnol NL5

ROKAnol NL6W

ROKAnol NL6W/95

ROKAnNol NL8

ROKAnol NL8W

ROKAnol NL9

|

20 30 40 50 60 70 80 920 100

o
o

Wetting time [s]

*The data presented in the charts were developed on the basis of tests carried out at PCC EXOL SA
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Foaming capability

Foam is a heterogeneous system in which the liquid is the including the detergents, where it prevents re-dirt in the washing
continuous phase and the dispersed phase is a gas. Foams, as well or cleaning processes. The determination of the foaming capability

as emulsions, are thermodynamically unstable systems, so surfactant ~ was performed according to PN-ISO 696: 1994 Standard (the
molecules on the interface are required to stabilize them. The ability modified Ross-Miles method) at a temperature of 25°C, for a surfactant
to foam a substance is important in many industrial applications concentration of 1 g/l,in both hard (17°d) and demineralized water.

Concentration of 1.0 g/I; demineralized water; temperature 25°C

ROKAnNol NL5
ROKAnol NL6
ROKAnol NL6W/95 Time
ROKAnol NL6W B 300s
B 180s
ROKAnol NL8 305
ROKAnol NL8W
ROKAnol NL9
0 50 100 150 200 250 300 350
Foam volume [ml]
Concentration of 1.0 g/I; hard water; temperature 25°C
ROKAnol NL5
ROKAnol NL6
ROKAnol NL6W/95 Time
300s
ROKAnol NL6W u
W 180s
ROKAnol NL8 W 305
ROKAnol NL8W
ROKAnol NL9
0 50 100 150 200 250 300 350

Foam volume [ml]

*The data presented in the charts were developed on the basis of tests carried out at PCC EXOL SA
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Detergency on hard surfaces

Detergency is the ability of the surfactant to remove greasy soil Subsequently, an emulsion is formed, that can be removed
from the surface of the masonite tile in the cleaning process. mechanically with a sponge. The cleaning process was carried
Non-polar structural fragments of surfactants form a micelle out on a BYK Gardner scrub abrasion tester according to
which interact with a particle of dirt. our own method.

Comparison of masonite tiles, before and after the detergency tests

Concentration
[g/1]

Product name

ROKAnol NL5

ROKAnNol NL6

ROKAnol NL8

ROKAnol NL9

IR T T REREee T

*The pictures present the results of tests carried out at PCC EXOL SA
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Detergency on hard surface results in dL units

Product name Demi water ROKAnol NL9 ROKAnol NL8 ROKAnol NL6 ROKAnol NL5

Concentration - 2g/L 5g/L 2g/L 5g/L 2g/L 5g/L 2g/L 59g/L

The aritmetic average
of all measurements M 35 31 33 32 33 32 31 31
[dL units]

The cleaning process is described by the dL parameter according to the CIE LAB method. This parameter determines the change in the
brightness (luminescence) between the tested sample and the standard which is a white plate. Detergency tests on hard surfaces were
carried out in 3 replicates for each concentration of each product. The dL parameter is described by the following formula:

dL=LT-LS, where: T - tested sample (plate after cleaning process)
S - standard to which the tested sample is compared (white plate)
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Detergency on a cotton fabric

Determination of detergency on a cotton fabric is tantamount to own method, using EMPA 125 fabric (cotton), soiled with a mixture
assessing the effectiveness of washing with the use of surfactants. of oils and pigments that were washed in ROKAnol NL Series
Detergency tests were performed according to PCC EXOL SA solutions.

Comparison of the EMPA 125 fabric, before and after the detergency tests

Concentration
[g/1]

Product name

ROKAnNol NL9
ROKAnol NL8
ROKAnNol NL6
Reentss
s
Adter
‘43{‘;{4';:‘:% R
ROKAnNol NL5

*The pictures present the results of tests carried out at PCC EXOL SA
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Cotton fabric detergency results in dL units

Product name ROKAnol NL9 ROKAnNol NL8 ROKAnol NL6 ROKAnol NL5

Concentration 2g/L 5g/L 2g/L 5g/L 2g/L 5g/L 2g/L 5g/L

The aritmetic average
of all measurements 13 13 12 12 21 21 18 21
[dL units]

As with the detergency on hard surface method, the cleaning process is described by the dL parameter in accordance with the CIE LAB
method. The difference is that the standard in this case is the soiled fabric, so the higher the value of the dL parameter, the better the tested
fabricis cleaned.
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Alkali and acid resistance

Surfactants used in industrial cleaning have to be resistant to strong mineral deposits from acid-resistant surfaces, while alkaline agents
acids or alkalis. Acidic cleaning agents are mainly used to remove are known primarily for their remarkable degreasing ability.

The analysis of this stability for ROKAnol NL Series has been performed in accordance with the PN-EN 14712:2005 Standard.

Alkali resistance (Sodium Hydroxide); concentration of 1%; temperature 20°C

NaOH conc.
[g9/1]
10 20 30 40 50 60 70 80 90 100
Product name
ROKAnNol NL3 (o)
ROKAnNol NL5 [ o
ROKAnNol NL6 [ [ ° ° o}
ROKAnNol NL6W/95 [ [ ° [ ] o
ROKAnol NL6W ° [ ° o}
ROKAnNol NL8 ° [ ] ° [ [ ® @)
ROKAnol NL8W ° ° ° [ ° ° [ o]
ROKAnol NL9 ° ° ° ° ° ° ° [ ° (o)
O macroscopic phase separation ~ ® homogeneous, cloudy solution e clear, homogeneous solution homogeneous, opalescent solution
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Acid resistance (Sulphuric Acid); concentration of 1%; temperature 20°C

H,SO, conc.
[g/1
1 10 40 60 120 140 225
Product name
ROKAnol NL3 o o (e] o o o °
ROKAnNol NL5 ° ° ° ° ° [ °
ROKAnol NL6 ° ° ° ° ° ° °
ROKAnol NL6W/95 ° ° ° ° ° [ °
ROKAnol NL6W [ ° ] ° [ ) ° L[]
ROKANnol NL8 [ ° ] ° [ ) ° L[]
ROKAnol NL8W ) ) ° ° [ ° [
ROKAnol NL9 ° ° ) ° ° ° °

O macroscopic phase separation @ homogeneous, cloudy solution e clear,homogeneous solution @ homogeneous, opalescent solution
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PCC Exol SA

Sienkiewicza 4

56-120 Brzeg Dolny, Poland
products@pcc.eu

Please visit our capital group business platform: E"‘FE
www.products.pcc.eu
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The information in the catalogue is believed to be accurate and compiled to the best of our knowledge; however, it should be
considered as introductory only. Detailed information about our products is available in TDS and MSDS.

The suggestions for product applications are based on our best knowledge.

The responsibility for the use of products in conformity or otherwise with the suggested application, and for determining product
suitability for the user’s own purposes rests with the user.

All copyright and trademark rights, as well as other intellectual and industrial property rights and the resulting rights to use this
publication and its contents have been transferred to PCC Rokita SA or PCC EXOL SA or its licensors. All rights reserved.
Users/readers are not entitled to reproduce this publication in whole or in part, nor are they entitled to reproduce it (excluding
reproduction for personal use) or to transfer it to third parties.

Permission to reproduce it for personal use does not apply to data used in other publications, electronic information systems, or
other media publications. PCC Rokita SA and PCC EXOL SA shall not be responsible for data published by users.



