Sof !@552‘52
ourna

Home & Personal Care Ingredients & Formulations

powered by | SOFW

150
sofw
= Jour n,al
event report
il.()/} % RS p
english personal care

SIS A Closer Look at the Present
= o704 of Lower Carbon Footprint Solutions

, mgredlents 5

(. Pey, M. Collado, A. Stampa

SOFW Journal 1+2/2024 p. 10-15 | Volume 150 | Thannhausen, Germany, January 31, 2024



home care | sustainability

A Closer Look at the Present of Lower Carbon Footprint Solutions
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In an era where environmental consciousness is on the rise, Kao Chemicals is making substantial strides towards sustainability
through the transformation of its product ranges. Among many different chemistries, Kao produces polyoxyethylene glycerine
esters under the trade name of LEVENOL - products that perfectly fit with current market trends.

This article delves into the innovative journey of Kao's adaptation of the ethoxylated glycerine esters range towards its low car-
bon footprint versions, exploring its implications, applications, and the broader impact on sustainable practices.

Introduction

Pioneering Sustainability in Home Care Amidst Shifting
Consumer Expectations

Nowadays there is a growing eco-consciousness in society.
Consumers are particularly concerned about the health and
environmental impact of the products they use. On the other
hand, the European Green Deal has established a challeng-
ing roadmap plan for a sustainable Europe. So, the consumer
industry must move towards a cleaner and sustainable econ-
omy, conditioning formulation design and therefore the se-
lection of ingredients [1-2].

As we navigate the evolving landscape of the Home Care
sector, consumer expectations are undergoing a profound
transformation, fuelled by a heightened awareness of envi-
ronmental concerns. In this changing environment, where
sustainability is crucial, ingredient providers should emerge
as trailblazers, aligning their product ranges with the shifting
sands of consumer demands.

In the wake of this transformation, consumers are placing a
premium on responsible sourcing, low carbon footprints, and
a preference for plant-based ingredients. This paradigm shift
in expectations signals a departure from conventional clean-
ing product preferences, de-
manding a more conscientious

approach from industry leaders. Chemical structure
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Sustainable Materials for a
Greener Tomorrow

As a response to the environ-
mental and social demands,
Kao guides one of its key chem-
istries, ethoxylated glycerine es-

These surfactants, sourced from environmentally conscious
processes, not only align with responsible sourcing but also
contribute to reduction of the carbon footprint - a critical fac-
tor in the current discourse on climate change.

Figure 1 illustrates the chemical structure of ethoxylated glyc-
erine esters and their general characteristics. These non-ionic
surfactants are 100% active, clear and homogeneous liquids
over a wide range of temperatures, allowing cold processable
energy saving during transport and handling in comparison to
standard ethoxylated fatty alcohols. Thus, ethoxylated glycer-
ine esters show a good sustainable profile according to cur-
rent market requirements, being the sustainable choice for
the replacement of ethoxylated fatty alcohols.

In addition, ethoxylated glycerine esters are approved by Eco-
cert and are also recognised as suitable ingredients for eco-
logical labels (EU Ecolabel, Nordic Ecolabel).

Formulation Benefits Redefining Clean

Beyond their environmentally friendly profile, ethoxylated
glycerine esters offer formulation benefits that redefine the
concept of cleanliness, contributing to sustainability along the

Product characteristics
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ters, towards greener and more
performing materials [3-4].

Fig.1 General chemical structure of EO-glycerine esters, with x+y+z being the ethylene oxide moles
and R=R’-CO or H, R" the alkyl chain, and the general properties shared by this surfactants family.
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entire value chain, and allowing the possibility
to produce green formulations. These innova-
tive formulations not only ensure a thorough
cleaning process but also introduce a level of
eco-consciousness that resonates with the dis- %

cerning modern consumer. Z':g;”:b'e
Firstly, the challenging formulation of wa-
terless formats becomes feasible thanks
to its outstanding hydrotropic ability [5].
Thus, concentrated formats not only reduce
the carbon footprint during transport but also
reduce the amount of packaging waste. Sec-
ondly, formulas can be designed with better
eco-toxicological profiles, that reduce the hu-
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esters.
Usability Advantages
for Eco-Conscious Choices
In an era where consumer choices are increasingly influenced
by environmental considerations, the usage of a product be-
comes a crucial factor. The LEVENOL range, in recognising
this shift, goes beyond conventional surfactants. Its usability
advantages extend to facilitating eco-conscious choices in us-
age patterns, emphasising the efficient and mindful use of
resources.

By providing sustainable materials, introducing formulation
benefits that redefine cleanliness, and offering usability ad-
vantages that align with eco-conscious choices, Kao is not
just meeting consumer expectations — it is setting a new
standard for responsible and sustainable home care solutions.

Towards a More Sustainable LEVENOL Range
Ethoxylated glycerine esters are obtained from an optimal
manufacturing process that clearly reduces the environmental
impact in comparison to standard ethoxylated fatty alcohols.
Figure 2 shows the renewable carbon content (according to
standard EN 17035 [6]) and the reduction of CO, emissions
referred to standard ethoxylated fatty alcohols (according
to ISO 14067 [7]). The standard ethoxylated glycerine ester,
LEVENOL F-200 from palm kernel oil (chemical description
glycereth-6 cocoate), reduces the carbon footprint by around
18%.

Considering the current and challenging market environment,
Kao has even gone a step further in the sustainable profile of
this productrange. New versions of ethoxylated glycerine esters
have been developed: 100% Bio-based (LEVENOL F-200 BIO
glycereth-6 cocoate) or palm-free from local sourcing
(LEVENOL SF-200 glycereth-6 sunflowerate and EMANON
XLF BIO glycereth-7 caprylate/caprate). These versions afford
a 40% reduction in the carbon footprint in comparison to
ethoxylated fatty alcohols, which significantly increases the
sustainable profile of the final compositions.
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fig.2 Renewable carbon content and the reduction of CO, emissions referred to stan-
dard ethoxylated fatty alcohols. Standard and new versions of ethoxylated glycerine

LEVENOL F-200 BIO - 100% Bio-Based — Non-GMO Version
Looking for a more sustainable range, a version of an ethox-
ylated glycerine ester from 100% Bio-based — non-GMO
ethylene oxide has been developed: glycereth-6 cocoate
bio (LEVENOL F-200 BIO). This product definition maintains
product characteristics and features from the standard ver-
sion, with a lower content of 1,4-dioxane (< 1 ppm) achieved
through an improvement in the production process.

Glycereth-6 cocoate bio represents a useful tool for designing
100% bio-based compositions covering different application
fields: liquid laundry detergents, hand-dishwashing and neu-
tral hard surface cleaners.

A 100% bio-based composition to be used as liquid laundry
detergent is shown in Figure 3, demonstrating detergency
efficacy equivalent to that of European market references
with a high content of natural ingredients [8].

CLEANING ABILITY
Mean % soil removal on std. soiled fabrics *
Temperature 30°C, 50mL/wash
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fig.3 Cleaning ability versus market references — Mean % soil re-
moval on standard soiled fabrics (refs E101, E104, E112, E114, E116,
E117, E160, E164, wfk10D, wfk20D, wfk10TE, wfk10SG). KAO
D-316 composition: 20% active (SLS 10.0%, LEVENOL F-200 BIO
7.0%, 3.0% potassium oleate, ICTEOL K-50-E), 2.0% sodium citrate,
minor ingredients (electrolytes, enzymes...), water up to 100%.
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Cleaner, Greener Approach to Neutral Cleaners

The attributes of glycereth-6 cocoate bio extend beyond its
role in formulating bio-based neutral cleaners, providing a
comprehensive and sustainable solution for cleaning needs.

The remarkable characteristic of low residues on surfaces un-
derscores its effectiveness, promoting a cleaner, greener and
more sustainable approach to neutral cleaning, catering to
the evolving preferences of environmentally conscious con-
sumers [9].

EMANON XLF BIO

- 100% Bio-Based — Non-GMO Version

Adding to the bio-based range, EMANON XLF BIO (glycer-
eth-7 caprylate/caprate bio) enters the scene offering another
dimension to Kao's commitment to sustainability. This 100%
bio-based ingredient is the ethoxylated glycerine ester from
Caprylic/Capric Triglyceride, and it is also available in Personal
Care quality under the trade name of EMANON EV-E BIO.

With a very low 1,4-dioxane level (< Tppm) and an improved
carbon footprint, this product exemplifies ease of use through
its non-ionic character, vegetable origin and suitability for
Ecolabel.

Not only does glycereth-7 caprylate/caprate bio exhibit good
foaming ability in the presence of soil, making it suitable for
applications such as hand-dishwashing soaps (Figure 4 [10]),
but it also showcases an outstanding hydrotropic ability, sim-
plifying the formulation of concentrated detergents [11].

Beyond Standard Formulations: Solvent-Free,
Ultra-High Bio-Based Concentrates

Waterless formats or concentrates are perfectly aligned with
current market trends in terms of sustainability, allowing
the possibility to reduce emissions during transport and also
waste. These compositions are challenging from the formula-

SOLVENT-FREE

tion point of view, since they contain a high content of surfac-
tants and a low content of water. So, in this formulation en-
vironment, formula feasibility could be compromised, making
the compatibility of all formula ingredients difficult.

The better hydrotropic properties of glycereth-6 cocoate bio
in comparison to typical non-ionic surfactants allows the for-
mulation of concentrates for laundry with less or even no use
of additional solvents, resulting in well balanced cost-effec-
tiveness.

Up to 96% bio-based, solvent-free, ultra-high laundry con-
centrates that are ready-to-use ideal formulas for control dos-
ing dispensers could be formulated using glycereth-6 cocoate
bio. The equivalent compositions using standard ethoxylated
fatty alcohols are not feasible (Figure 5).

The presence of glycereth-6 cocoate bio also makes it easy
to formulate high bio-based liquid laundry tablets, also a
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fig.4 Cleaning ability versus market references — Number of clean
dishes by hand following the IKW method KAO D-319 composi-
tion: 18% active (SLS 12.0%, cocoamidopropyl amine oxide 6.0%,
EMANON XLF BIO 2.0%), 2.0% ethanol, water up to 100%.

Standard vs.

ULTRA-HIGH 15mL High trat
CONCENTRATE FORMULA APPEARANCE Igh-concentrate
READY-TO-USE Water < 25% : @%
.ICDOE.‘:\’L‘ chg/’;ggtgsosws Clear A2 73%
DISPENSERS LEVENOL F-200BIO During
transport
Recommended dosage
15mL/wash
) 969
Turbid Gel BiO{Obased
EO Fatty Alcohol 9 g Solvents
Minor ingredients d avoidance

* Minor ingredients: enzymes, builders,
bleaching agents, optical brighteners,
fragrance...

Fig.5 A high bio-based content, solvent-free, ultra-high laundry concentrates using glycereth-6 cocoate bio (LEVENOL F-200 BIO).
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Fig.6 A high Bio-based content, low flammable dilutable hand dishwashing using glycereth-7 caprylate/caprate Bio (EMANON XLF BIO)

high-concentrate composition around 65% active, containing
less than 10% of water to ensure stability of the hydrosolu-
ble film and a high content of non-aqueous solvent. The good
hydrotropic ability of LEVENOL F-200 BIO allows feasible com-
positions only using glycerine as solvent. Also in this case, the
same composition using EO fatty alcohols is not feasible [12].

Another example of both waterless dilutable and bio-based
compositions can also be applied to the hand dishwashing ap-
plication, using glycereth-7 caprylate/caprate bio (EMANON
XLF BIO) [13]. Low flammable compositions with high active
matter content (around 50% active with less than 4.0% eth-
anol) and with a suitable viscosity profile both in concentrate
and in dilution, as shown in Figure 6, are feasible using this
ingredient.

A low viscosity value in concentrate, with easy dilution using
tap water, and offering required viscosities in dilution, could
be achieved without the addition of any thickener. This com-
position also contains a high bio-based content, decreasing
the plastic and CO, emissions during transport by around
65%.

These innovative approaches not only illustrate Kao's commit-
ment to sustainability but also ensure suitability for EU Ecola-
bel certification.

LEVENOL SF-200 - Palm-Free / European Local Sourcing
LEVENOL SF-200 (glycereth-6 sunflowerate), sourced locally
in the European Union, introduces palm-free alternatives to
a wide range of applications, emphasising fabric care prop-
erties to redefine the standards of textile maintenance and
cleanliness. This is a 100% active ingredient, showing a
clear, homogeneous and liquid appearance, which makes it
cold processable. Furthermore, it shows a good eco-toxico-
logical and sustainable profile: non-labelled under CLP, low
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1,4-dioxane content (< 1 ppm), and an improved carbon
footprint.

The introduction of glycereth-6 sunflowerate in liquid laundry
detergents not only maintains the effectiveness of standard
derivatives from medium alkyl chains, but also provides a tan-
gible benefit on the fabric, as shown in Figure 7.

FABRIC CARE PROPERTIES

EO FATTY LEVENOL
. ALCOHOL STD L.F-200 SF-200
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Model composition
17% active (AN-NI-SOAP 50-35-15)

Front load wash machine, synthetic-cotton program, 800rpm, dosage 65g/wash,
T=30°C, 20°HF, 2.0kg load pre-treated cotton towels, 5 cycles.

Fig.7 Fabric care properties (softening effect on cotton towels and
presence of wrinkles on cotton sheets). Comparison between laun-
dry compositions using ethoxylated fatty alcohols, standard glyc-
ereth-6 cocoate (LEVENOL F-200) and glycereth-6 sunflowerate
(LEVENOL SF-200).
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Users can anticipate a marked improvement in fabric soft-
ness, particularly noticeable in the gentle touch of cotton
towels. Moreover, its innovative formulation contributes to
better wrinkle outcomes on cotton sheets, ensuring that fab-
rics not only retain their structural integrity but also deliver
enhanced comfort and aesthetics. This dual benefit in fabric
care positions LEVENOL SF-200 as a pivotal choice for those
who prioritise not only sustainability but also superior perfor-
mance in textile maintenance.

Conclusions

In the ever-evolving landscape of sustainable chemical solu-
tions, Kao Chemicals demonstrates its commitment to en-
vironmental stewardship through its ethoxylated glycerine
ester range (LEVENOL). This transformative journey from con-
ventional to bio-based and palm-free versions represents not
just a product evolution but also a profound shift towards a
greener future. The clear reduction of CO, emissions versus
ethoxylated fatty alcohols (around 40%) could be a powerful
tool for the design of formulations with an improved sustain-
able profile.

In addition, the new versions maintain the multifunctionality
of ethoxylated glycerine esters, making it easy to formulate
concentrates and super-concentrates, as well as contributing
to the final performance.

Lastly, by achieving a better ecotoxicological profile, higher
bio-based content, and ECOLABEL suitability across various
products, Kao aligns its offerings with globally recognised
standards for ecological excellence. This not only enhances
the marketability of its products but also signifies a dedica-
tion to meeting or exceeding stringent environmental bench-
marks.

As Kao Chemicals steers towards a future where clean and
green coalesce seamlessly, its LEVENOL range emerges not
just as a product line but also as a symbol of responsible inno-
vation. The reduction in carbon footprint, innovative formu-
lations, EU local sourcing, and the multifunctionality of these
bio-based solutions altogether show Kao's commitment to
sustainability.
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