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Crodastat™ 400

Antistatic additive for Household and I&I cleaning

Crodastat 400 is a new performance additive which is designed for use in hard surface cleaners to impart an
antistatic effect to a surface after the clean. The product works by modifying the cleaned surface so that it has
the ability to dissipate charge preventing static build up and thus preventing the attraction of dust and other
charged particles back to the surface, leading to a longer lasting and more effective clean.

Crodastat 400 has been designed for use at low inclusion levels, and has excellent compatibility with all
ingredients currently used globally within household and I&I cleaners. The product has been designed to be a
mobile liquid at low temperatures and highly water soluble for ease of formulation.

Benefits

= Proven antistatic performance across a range of substrates
= Effective at very low inclusion levels

= Excellent formulation compatibility

= Biodegradable

= Streak-free cleaning performance

= High aqueous solubility, with good pH stability

Applications

= Multisurface cleaners

= Glass/window cleaners

= Specialty hard surface cleaners for high value plastic surfaces (including electronic devices and automotive
care)

= |&l cleaning

Performance in Commercial Formulations

The evaluation of antistatic performance involved measurements of charge decay using a JCI 155 charge
decay test unit. The JCI 155 test unit deposits a charge onto substrates and incorporates a fast response
fieldmeter to observe, without contact, how quickly this charge migrates away. The JCI 155 charge decay test
unit was used to apply a charge of approx. 2000V to various point on the test substrate. The end point voltage
was taken as the time taken for the initial charge to dissipate to less than 10% (200V). The performance of
Crodastat 400 was tested in several commercial glass cleaning and multisurface formulations and, on 3
different surface types: polyacrylate, polycarbonate and polystyrene.).

Prior to the evaluation the surface (approx. 3mm thickness polyacrylate, polycarbonate or polystyrene) was
divided into equal sections, thoroughly cleaned with detergent solution, rinsed with hot demineralised water,
then solvent cleaned. The test solutions were applied to the plastic surface as follows:

e  Approximately 29 of test solution was sprayed onto the surface

e Using a folded paper towel the surface was wiped with light pressure 20 times in a clockwise circular
motion & then with 3 vertical wipes using a separate folded paper towel.

e This was then allowed to condition for at least 1 hour in a humidity controlled environment of 50%
humidity and 20°C temperature.
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The dramatic difference that Crodastat 400 makes in a standard multisurface cleaning formulation can be seen
in Figure 1, where one side of the plastic sheet has been treated with the standard test solution (no Crodastat
400) and one side was treated with the test solution containing 0.4% Crodastat 400.

Figure 1: Effects of using Crodastat 400 in a standard multisurface cleaning formulation

Several different cleaning formulations were tested for antistatic performance, with and without Crodastat 400.
It can be seen in Figure 2 that the different commercial cleaning formulations tested had almost no antistatic
performance prior to the addition of Crodastat 400, whereas after the addition of 0.4% Crodastat 400 the static
build up is reduced to almost nothing. Each product that was tested showed over a 99% increase in antistatic
effect, making it less likely to attract dust after the clean.
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Figure 2: Antistatic performance of Crodastat 400 in various commercial cleaning formulations
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A wide range of commercial cleaning formulations were tested for comparable performance data, with only
40% of the commercial products that had existing antistatic claims showing reasonable antistatic performance,
meaning that the charge either did not decay on certain plastics or was very slow to do so. Only 10% showed
performance comparable to that of formulations containing 0.4% Crodastat 400.

Performance on Various Surfaces

Further testing was conducted to gauge the performance of Crodastat 400 on three different surface types, in
commercial glass cleaning formulations. The results in Figure 3 are an average of four commercial glass
cleaning products with and without Crodastat 400 on three of the most commonly found plastics in the
household: polyacrylate, polycarbonate and polystyrene.
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Figure 3: Antistatic effects of Crodastat 400 on different substrates

The charge did not leave the surfaces cleaned with the formulation without Crodastat 400, whereas the charge
left the surfaces cleaned with Crodastat 400 in less than 0.05 seconds in every case. Crodastat 400 displayed
unbeatable antistatic performance on all surface types tested, with an optimum inclusion level of 0.4%.

Long Lasting Efficacy

Four commercial cleaning products were tested for initial and longer term effects (with pH of the formulations
ranging from 3-11). This was using the same test method as above for testing initial cleaning performance and
then testing after 2 weeks. The graph in Figure 4 shows the averaged results of the four cleaning products
tested on the 3 plastic surface types, as it was found to behave exactly the same on polyacrylate,
polycarbonate and polystyrene plastic surfaces.

Figure 4 shows that the commercial products without Crodastat 400 still held static charge on the surfaces after
the two week period, whereas with 0.4% Crodastat 400 added the antistatic effect was still apparent and no
charge could be built up.
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Figure 4: Long lasting effect of Crodastat 400

This durability of performance is particularly relevant for market products claiming long lasting efficacy, which is
becoming more and more apparent on products in the surface cleaning market.

Cleaning Performance

A commercial multisurface cleaning product, currently available on the market, was used to test the effect that
Crodastat 400 has on the primary cleaning performance of a product. The product was tested with and without
0.4% Crodastat 400 for comparison. A pre purchased food stained melamine tile (DM-7 Spaghetti mix BV
materials) was cleaned with both test solutions on a Gardner scrub tester. The degree of stain removal on each
of the tiles was then tested using an X-rite i5 spectrophotometer taking A'Y as the reduction in stain colour
value, the results can be seen in Figure 5.
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Figure 5: Testing of Crodastat 400 in commercial cleaning formulation to target food soil stains
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The graph in Figure 6 was produced using the same test method as above, but testing was conducted on a
greasy particulate soil, using the frame hard surface cleaning solutions in Table 1.

Inoredients Frame With Crodastat
° Formulation 400

Deionised Water 97.4 97.0
NatSurf 265 1.2 1.2
Crodastat 400 - 0.4
Sodium Bicarbonate 0.5 0.5
Crodateric LIDP 0.5 0.5
Sodium Gluconate 04 0.4
Total 100 100

Table 1: A frame hard surface cleaning solution with and without Crodastat 400 used to generate scrub test data
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Figure 6: Testing of Crodastat 400 in a Frame cleaning formulation to target particulate soil stains

The results displayed in Figures 5 and 6 clearly show that Crodastat has no negative effects on the cleaning
performance of commercial cleaning formulations, but a very significant increase in antistatic performance can
be achieved with low inclusion levels of Crodastat 400.

Foaming Performance

The feel of a formulation on application to a surface is largely determined by the foaming characteristics. To
assess the impact that Crodastat 400 has on the foam profile of commercial cleaning formulations, the foam
build profiles of one low-foam and one medium-foam commercial cleaning formulation was tested with varying
levels of Crodastat 400.

The products were tested at a concentration of 1g/L in deionised water on a Sitafoam R2000 foam tester. The
foam build profile was created by agitating the solution at 1200rpm for 10 seconds, then measuring the foam
height and repeating this for 20 cycles. The test was then repeated using the same commercial product, but
with 0.4% Crodastat 400, to determine any differences in foam profile build.
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Figure 7: Effect of Crodastat 400 on foaming in commercial formulations

It can be seen in Figure 7 that the addition of Crodastat 400 into commercial formulations does very slightly
increase the foam build profile of commercial formulations, however all inclusion levels of Crodastat 400 tested
have excellent antistatic performance and the foaming profile of the commercial formulations is retained.

Surface Dulling

Mirrored tiles were used to assess the effect on surface gloss/shine of adding Crodastat 400 to commercial
cleaning formulations. The tiles were cleaned in a controlled way, using a commercial streak free window
cleaning formulation. The test was then repeated using the same formulation, one with increasing inclusion
levels of Crodastat 400 and another with increasing inclusion levels of a standard alcohol ethoxylate additive
for comparison.

Gloss measurements were then taken at various points across the mirrored tile and compared to the base
gloss readings taken prior to the cleaning. The comparative results can be seen in Figure 8.
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Figure 8: Effect on surface shine/gloss of Crodastat 400 vs standard ethoxylate additive

There is no visual surface dulling, smearing or residues left behind when using Crodastat 400, meaning it is
suitable for use in formulations where a steak-free finish is essential.

Substrate Compatibility

To determine the compatibility of Crodastat 400 with different surfaces, the test
materials listed in Table 2 were submerged in a 5% solution of Crodastat 400 in
deionised water, over a time period of four weeks (see Figure 9 for example test
set-up). The polyacrylate, polycarbonate and polystyrene represents raw materials
used for the manufacture of most plastics found in the modern household, from
electrical equipment to fittings and furniture. The iPhone screen represents a more
complicated screen, which has been highly engineered.
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The initial transmittance through the surfaces at 410 nm was measured using a
Jenway 6300 spectrophotometer and then compared to the transmittance readings :
after 4 weeks. The inclusion level of Crodastat 400 was exaggerated for this test, to Figure 9: iPhone screen
represent more contact with the surface than any household product would actually submerged in cleaning solution

e
e

be exposed to in its entire lifetime. containing Crodastat 400
Substrate Transmittance | Transmittance at
at week 0 week 4

>99.5% >99.5%

Polyacrylate >99.5% >99.5%

Polycarbonate >99.5% >99.5%
>99.5% >99.5%
Table 2: Substrate compatibility testing of Crodastat 400 over a four week period
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The results seen in Table 2 confirm that there is no effect on substrate transmittance after 4 weeks of testing,
so it can be concluded that there are no compatibility issues observed for Crodastat 400 on any of the tested
surfaces.

Formulation Stability

Extensive compatibility trials were conducted on over 10 commercially available hard surface products (from
various regions), to assess the compatibility of Crodastat 400 with other ingredients currently used in hard
surface cleaning formulations. Crodastat 400 was post dosed at a 1% concentration into a range of commercial
cleaning products and stored for 3 months at 5, 20 and 40°C. The appearance and odour of the commercial
cleaning products was then compared with that of the original formulation to determine compatibility with
Crodastat 400. Figure 10 shows two examples of the formulations tested, with no difference in appearance
after 3 months.

Figure 10: Example of stability testing on two commercial formulations after 3 months at 40 °C -
standard formulation (left) and formulation with 1% Crodastat 400 (right) in each image

All formulations were identical in both appearance and odour following the stability testing, indicating that the
Crodastat 400 is highly compatible with all ingredients used, including the fragrances and dyes.

pH Stability

Al of the performance data and compatibility studies were carried out on a range of products from different
hard surface cleaning application areas, with pH ranging from 3-11. It can be concluded that Crodastat 400 is
completely stable over this wide pH range and so is suitable for all surface cleaning applications.

Formulating

Crodastat 400 is cold processable and extremely water soluble, making it very easy to formulate with. It can be
added at any stage of the manufacturing process, with no impact on the final formulation. It is a liquid product,
that is mobile even at extremely low temperatures.

Regulatory Data
¢ No associated hazards or risk phrases
o Will not contribute to CLP labelling
o Listed on the DID database and so suitable for EU Ecolabel certifications
e  Compliant with the following inventories:

REACH (EU) ISHL (Japan) ENCS (Japan)
DSL (Canada) KECI (Korea) IECSC (China)
AICS (Australia) PICCS (Philippines) NZloC (New Zealand)
TSCA (US)
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Formulation Examples
o Antistatic All-purpose Cleaner HC/HS/86
e  Glass Cleaning Wipe HC/HS/87
e Industrial Glass Cleaner HC/HS/88
e Antistatic Aerosol Car Interior Shiner HC/AC/17
e Aerosol Furniture Polish HC/FC/21

Non-warranty

The information in this publication is believed to be accurate and is given in good faith, but no representation or warranty as to its completeness or accuracy is
made. Suggestions for uses or applications are only opinions. Users are responsible for determining the suitability of these products for their own particular
purpose. No representation or warranty, expressed or implied, is made with respect to information or products including, without limitation, warranties of
merchantability, fitness for a particular purpose, non-infringement of any third party patent or other intellectual property rights including, without limit, copyright,
trademark and designs. Any trademarks identified herein are trademarks of the Croda group of companies.
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