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1. Introduction and goal of this deliverable
This deliverable is developed in the framework of the MIDWOR project, which is focused on
the analysis of chemicals that could be used as alternatives to replace the current Durable
Water and Oil Repellents (DWORs) that are applied in the textile finishing industry, and based
on long-chain fluorocarbons.
The objective of this deliverable is to provide information from the project results that could
be useful for the future revision processes of both voluntary schemes EU Ecolabel and Green
Public Procurement (GPP) criteria related to textiles.
Existing criteria on EU Ecolabel and GPP, which are assessed during this work were established
in:


Commission Decision of 5 June 2014 establishing the ecological criteria for the award
of the EU Ecolabel for textile products1, and the related amendment (Commission
Decision (EU) 2017/1392 of 25 July 2017 amending Decision 2014/350/EU establishing
the ecological criteria for the award of the EU Ecolabel for textile products2).



EU green public procurement criteria for textiles products and services (published in
2017)3.

Along this document, there is a brief introduction of the project and specific data from its
results, which are considered relevant enough to be communicated and shared for future
related research and technical discussions. Specific recommendations are described for the
future revision processes regarding EU Ecolabel and GPP criteria for textile products.

2. About the project
MIDWOR is a LIFE+ project aimed to mitigate the environmental, health and safety impacts of
current DWOR and look for alternatives by analysing their environmental impact and technical
performance, in order to assess manufacturers on the best available technologies to provide
liquid repellency on textiles.
As preliminary work, the textile application sectors were assessed in order to identify such
sectors in which the Perfluorooctanoic acid (PFOA) and Perfluorooctane Sulfonate (PFOS) are
highly used.

1

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32014D0350

2

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017D1392

3

http://ec.europa.eu/environment/gpp/pdf/criteria/textiles_2017.pdf
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Why PFOA and PFOS?
PFOA and PFOS are fully fluorinated organic compounds currently used in the textile finishing
industry, which are extremely persistent in the environment and resistant to typical
environmental degradation processes. The toxicity, mobility and bioaccumulation potential of
PFOS and PFOA pose potential adverse effects for the environment and human health.

From the assessment made, four fabrics suitable for five different textile applications were
selected, representing the main sectors affected by the long chain perfluorocarbon issue.
Table 1. Selection of fabrics to be used in MIDWOR project

Chemical alternatives have been tested to replace these long-chain fluorocarbons when they
are applied for DWOR textiles. In total, 14 finishing products (long chain fluorocarbons C8,
short chain fluorocarbons C6, C6 fluorosilicones, silicones, perflurosilicones, renewable
sourced, hyper branched polymers and paraffin based products) were selected to be applied
on the selected fabrics at pre-industrial scale in order to assess their technical performance.
At the beginning of the project, the long chain fluorocarbon C8 was designated as conventional
product to test, and the rest of products were selected as the alternatives sought with less
environmental and safety impacts. However, during the project execution, the use of C8fluorinated chemicals has been registered for restriction intentions and it is expected that
other fluorinated chemicals will be under restriction purposes in the future. Therefore, the
analysis of the project results is focused on comparison between fluorinated and nonfluorinated alternatives.
After the fabrics treatments, both spray and oil tests were carried out at laboratory. The
results obtained from the pre-industrial trials have been confirmed at industrial level and the
best finishing products have been selected, according to their technical application. The
chemicals selected for final comparison are:


Long chain fluorocarbon C8 (FC-C8)



Short chain fluorocarbon C6 (FC-C6)
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C6 fluorosilicone (C6(FSi))



Silicone



Perflurosilicone (PFSi)




Hyper branched polymer (dendrimer based product)
Paraffin (only tested at laboratory scale)

Based on the chemicals selected, 6 pilot trials on an industrial scale have been carried out,
leading to treated fabrics for which both water and oil repellency have been tested. To assess
the durability of the repellences over time, ageing has been done according to the fabric final
application.
The complete report of the task B1.2 on industrial applications is available in the project
website4.

3. Technical basis for recommendations (demonstrated during the
project)
3.1 Data from the tests performed on the treated fabrics
Characterization tests have been carried out on the treated fabrics in order to check the
efficiency of the finishing applications. Moreover, the use of the fabrics has been simulated by
the ageing test, in which the durability of the repellences is assessed, in terms of washing
fastness. Finally, the water and oil repellency tests have been applied again in order to check
the permanence of the functionality after washing and ironing processes, so ultimately to
assess the technical efficiency of the treatments.

Characterization test I

Ageing test

Characterization test II

• Water repellency – Spray test
• Oil repellency – Hydrocarbon
Resistance Test

• Washing or dry cleaning
• Ironing

• Water repellency – Spray test
• Oil repellency – Hydrocarbon
Resistance Test

Figure 1. Sequence of tests performed in MIDWOR Project

4

https://www.midwor-life.eu/
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The whole testing sequence is shown in the figure above and explained below:
1) Characterization test I: to assess the technical performance achieved after treatment,
for both water and oil repellency. Two tests have been applied:
-

AATCC 22 and ISO 4920: Water repellency – Spray test
This standard measures the resistance of fabrics to wetting by water or the water
repellency of fibres.
Table 2. Standard UNE EN ISO 4920 spray test rating

-

AATCC 118 and ISO 14419: Oil repellency – Hydrocarbon Resistance Test
The AATCC Oil Repellency Grade is the numerical value of the highest-numbered
test liquid which will not wet the fabric within a period of 30 sec. A grade of 0 is
assigned when the fabric fails the Kaydol liquid test.
Table 3. Standard ISO 14419 liquids test rating - AATCC 118

-

AATCC 193 and ISO 23232: Aqueous liquid repellency – Water/Alcohol Solution
Resistance Test
The AATCC Aqueous Repellency Grade is the numerical value of the highestnumbered test liquid which will not wet the fabric within a period of 10 sec. A
grade of 0 is assigned when the fabric fails the water liquid test.
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Table 4. Standard ISO 23232 aqueous liquid rating - AATCC 193

AATCC Aqueous Solution
Repellence Grade Number
0

None (fails 98% water)

1

98:2/Water: isopropyl alcohol (vol:vol)

2

95:5/Water: isopropyl alcohol (vol:vol)

3

90:10/Water: isopropyl alcohol (vol:vol)

4

80:20/Water: isopropyl alcohol (vol:vol)

5

70:30/Water: isopropyl alcohol (vol:vol)

6

64:40/Water: isopropyl alcohol (vol:vol)

7

50:50/Water: isopropyl alcohol (vol:vol)

8

40:60/Water: isopropyl alcohol (vol:vol)

Composition

2) Ageing test: to assess the washing fastness of the functionality applied under real use
conditions. Durability of both water and oil repellences has been tested. The treated
samples have been washed or dry cleaned and ironed.
-

-

-

Washing (except for wool): Domestic washing has been performed using the
standard ISO 6330, with a temperature of 30ºC. 10 cycles have been applied
in order to observe differences after and before washing but without
exceeding the washing fastness of the finishing.
The samples have been dried in a flat way after washing, and conditioned 24
hours at 20ºC±2ºC and 65%±5% r.h before the next evaluation (spray test and
oil test).
Dry cleaning (for wool): Dry cleaning has been performed under the standard
ISO 3175-2. Only 1 cycle has been made as dry-cleaning is a very aggressive
treatment and the fabric is destined to suits application.
The samples have been dried in a flat way after washing and conditioned 24
hours at 20ºC±2ºC and 65%±5% r.h before the next evaluation (spray test and
oil test)
Ironing: Hand ironing has been performed after domestic washing or dry
cleaning, at 150ºC. Then, the samples have been conditioned 24 hours at
20ºC±2ºC and 65%±5% r.h before the next evaluation (spray test and oil test).

3) Characterization test II: to assess the technical performance achieved after ageing, for
both water and oil repellency. The two water and oil tests have been applied again:
B.6.3. Recommendations to update voluntary schemes
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-

AATCC 22 and ISO 4920: Water repellency – Spray test

-

AATCC 118 and ISO 14419: Oil repellency – Hydrocarbon Resistance Test

-

AATCC 193 and ISO 23232: Aqueous liquid repellency – Water/Alcohol Solution
Resistance Test

3.1.1 Results on water repellency
AATCC 22 and UNE EN ISO 4920: Water repellency – Spray test
This standard measures the resistance of fabrics to wetting by water or the water repellency of
fibres. In the table below, the results for water repellency (spray test) of all the products are
shown, after 10 washing cycles (for polyester fabrics) or 1 dry cleaning cycle (for wool fabrics).
Noteworthy that:
 Results of nonwoven polyester are from unwashed samples, due to the fact that
ageing test was not performed on this type of fabric.
 In the case of polyester woven fabric (upholstery), only the industrial samples have
been ironed.
In the table, the results from industrial applications are highlighted in bold, and the rest of
results are from the pre-industrial applications.
Table 5. Water repellency results of MIDWOR selection colour code: Green=pass(>3); yellow< 3; red=no repellency5

Polyester
nonwoven
(unwashed)

Polyester knitted
(10 washing
cycles + ironing)

Polyester woven
(10 washing
cycles + ironing)

Wool woven
(1 dry cleaning +
ironing)

C8

3,5

4,5

5

3

C6_1

5

1,5

1,5

C6_7

2

3

2

C6 (FSi)

2,5

4,5

4,5

PFSi

2

4,5

0

Silicone

3

2

Dendrimer

2,5

4,5

2,5

2

Paraffin*

2

0,5

2,5

2,5

3

*Only tested at laboratory scale

The automotive nonwoven polyester has achieved high water repellency results with the
fluorinated chemistries (C8 and C6), specially with C6 which has achieved the highest water
repellency grade (5). But the silicone alternative has achieved also a high level of water

5

Go to the deliverable B1.2 to see the complete results from all the trials
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repellency, so it can be proposed to substitute the fluorinated chemicals for this kind of
application.
The sportswear / workwear knitted polyester fabric has achieved a high water repellency
(grade 4.5) with all the chemistries applied in industrial trials (C8, C6, perfluorosilicone and
dendrimer), as well as very good washing fastness, since the repellent property has been fully
restored after ironing. As a result, it is considered that the dendrimer based product is a
potential substitute of the fluorinated DWOR products for water repellency with similar
performance than conventional C8.
The upholstery fabric (woven polyester), which initially showed a poor washing fastness
during pre-industrial applications, has achieved a high repellency grade and washing fastness
during the industrial applications but only with the fluorinated chemicals used. It would have
been on interest to apply some non-fluorinated alternative on industrial scale, since the results
tend to be higher and more reliable.
The suit woollen fabric has achieved good water repellency results with C6 and dendrimer, but
the washing fastness is not as good as with polyester fabrics, due to the difficulty of the
chemical bonding of the treatments with the surface. Then, the FC-free alternative
(dendrimer) has not been demonstrated as possible substitute for this kind of fabric.

3.1.2 Results on oil repellency
AATCC 118 and UNE EN ISO 14419: Oil repellency – Hydrocarbon Resistance Test
The table below shows the oil repellency achieved for each fabric. As for the water repellency,
these results have been achieved after 10 washing cycles (for polyester fabrics) or 1 dry
cleaning cycle (for wool fabrics). Also, the results from industrial applications are highlighted in
bold, and the rest of results are from the pre-industrial applications.
Table 6. Oil repellency results of MIDWOR selection colour code: green=pass(>4); yellow< 4; red=no repellency6

6

Polyester
nonwoven
(unwashed)

Polyester knitted
(10 washing
cycles + ironing)

Polyester woven
(10 washing
cycles + ironing)

Wool woven
(1 dry cleaning +
ironing)

C8

8

5,5

6,5

0

C6_1

6,5

2,5

0

C6_7

6,5

5,5

0,5

C6 (FSi)

6,5

5

6

PFSi

6

4

0,5

Silicone

0

0

Dendrimer

0

0

0

2,5

0

Go to the deliverable B1.2 to see the complete results from all the trials
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Paraffin*

0

0

0

0

*Only tested at laboratory scale

Following the results, the tested non-fluorinated alternatives are not possible substitutes for
oil repellency, for any of the applications with the fabrics used.
The oil repellency of the automotive nonwoven polyester has been achieved with the
fluorinated alternatives, especially with the C8, which has achieved the highest grade (8).
In the case of the sportswear / workwear knitted polyester fabric, the fluorinated chemistries
have very similar repellency than the C8, which has achieved grade 5.5. The washing fastness
of C6 fluorosilicone is the highest.
With the upholstery fabric (woven polyester), the C6 fluorosilicone has achieved a very good
performance.
The suit woollen fabric does not achieve good result with any of the chemical tested. Good
repellency has been obtained after being treated; however, after dry cleaning, the property is
reduced considerably and the oil repellency results are very poor. The washing fastness
obtained with this fabric is much lower than that obtained with polyester fabrics.

3.1.3 Summary of results by textile applications
The table below summarizes the work done and key results obtained from the industrials
trials.
Table 7. Summary of results from industrial trials in the MIDWOR project

Sector

Company

Chemicals

Test

Ageing

Automotive

Inotex (Czech
Republic)

FC-C8
FC-C6
Silicone*

Water
Oil

No ageing
(no washing and ironing are required
for nonwoven carpets)

(nonwoven
polyester for Results
Water repellency:
carpets)

The FC-free product has achieved the highest water repellency grade, with the lower
concentration. This is a great result, since it means that fluorine is not necessary to achieve a
high level of water repellency.
Oil repellency:
The non-fluorinated alternatives do not present oil repellency, because of their surface
energy. Comparing FC-C6 alternative with conventional C8, the C6 achieves oil repellency but
with less grade than C8.

Fashion
(woven wool)

BMT (Italy)
TF 2000 (Italy)

FC-C6
Dendrimer*

Water
Oil

Dry cleaning and ironing
(domestic washing is not indicated for
woollen fabrics)

Results
Water repellency:
C6 has present satisfactory results, after ageing, when it is applied together with an auxiliary
product (wetting agent) which has demonstrated to increase the washing fastness of the
treatment. However, the dendrimer does not meet the test due to the fact that this product is

B.6.3. Recommendations to update voluntary schemes

Page 11

MIDWOR - LIFE14 ENV/ES/000670
With the contribution of the LIFE financial
instrument of the European Commission
Sector

Company

Chemicals

Test

Ageing

not resistant to dry cleaning (as described by the supplier).
Oil repellency:
Results on oil repellency do not meet the requirements, with none of the products tested.

Sportswear/
Workwear

E. Cima (Spain)
Hidrocolor (Spain)

(knitted
polyester)

Results

FC-C8
C6(FSi)
PFSi
Dendrimer*

Water
Oil

Domestic washing and ironing

Water repellency:
All the chemistries have reached grade 4.5 (out of 5) in the industrial tests and the washing
fastness is also high. Moreover, ironing restores fully the water repellent property on this
fabric.
Oil repellency:
Only C6(FSi) leads to a high oil repellency resistant to washing. The PFSi loss the property
after washing but it is restored with ironing, so that it is also considered a feasible substitute
of C8. However, the dendrimer does not provide oil repellency due to its high surface tension.

Upholstery
(woven
polyester)

Nanomembrane
(Czech Republic)

FC-C8
C6 (FSi)

Water
Oil

Domestic washing and ironing

Results
Water and oil repellency:
Both products have demonstrated similar repellency results. Therefore, the short-chain
alternatives can be potential substitutes for both water and oil repellent properties.

(*alternative FC-free chemicals)
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3.1.4 Summary of results by chemicals
The characterization of the fabrics treated at both pre-industrial and industrial scale has shown
minor differences. As shown above, non-fluorinated chemistries have demonstrated similar or
better results than long chain fluorocarbons, being therefore potential substitutes, but if only
water repellency is required. However, it is important to highlight that these have been
applied together with other auxiliaries in order to meet the required repellency.
The table below summarizes the key achievements, linking all the chemicals used with treated
fabrics and the key results obtained.
Table 8. Performance on chemicals used on an industrial scale in MIDWOR project

Chemical
A

FC-C8

B

FCC6*

C

D

C6_1

C6_7

Hybrid C6
fluorosilicone

Auxiliary

Fabric

Results

No needed

Nonwoven
polyester, woven
and knitted
polyester fabrics

High water and oil repellency.

Extender
(booster)

Nonwoven
polyester
(automotive)

Both water and oil repellency
achieved.

Wetting agent

Wool fabrics
(fashion)

Good water repellency but the
oil repellency has not been
achieved after washing (oil
repellency is reached after
treatment but no the washing
fastness).

No needed

Knitted polyester
fabric (sportswear
/ workwear
fabric)

Both water and oil repellency
achieved.

C6(FSi)
No needed

Woven polyester
(upholstery)

A high water repellency grade
was achieved, similar or higher
than C8; oil repellency was
good although slightly lower.

Water repellency very high, the
same as C8 chemistry, and oil
repellency is close to C8.
A high washing fastness has
been achieved, since the
repellent property has been
fully restored after ironing.

E

Perfluorosilic
one

No needed

Knitted polyester
fabric (sportswear
/ workwear
fabric)

F

Silicone

Catalyst

Nonwoven
polyester fabric
(automotive)

Water repellency grade similar
to C8-based products, but lower
than C6-based chemistries

G

Dendrimer

Wetting agent,
Crosslinking
agent

Knitted polyester
fabric (sportswear
/ workwear
fabric)

Very good results for water
repellency.
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as that achieved by C8 and C6based products.

H

Paraffin**

Wetting agent,
Crosslinking
agent

Woollen fabric
(fashion)

Crosslinking
agent

Nonwoven
polyester fabric
(automotive)

No meet neither water nor oil
repellency after washing.
Water repellency: Similar to C6,
but the washing fastness was
lower, because this product is
not resistant to dry cleaning
(such as indicated by the
supplier).

Knitted polyester
fabric (sportswear
/ workwear
fabric)
Woollen fabric
(fashion)
Woven polyester
(upholstery)

No meet neither water nor oil
repellency. It should be noticed
that this product was not
indicated for polyester, thus the
results on this product must
only be assessed on wool.
In the case of wool, the water
repellency
grade
before
washing is high (4), but again
the washing fastness on this
king of fabric is very low.

*2 different FC-C6 products have been tested at industrial scale (C6_1 and C6_7)
**Only laboratory trials have been performed during the project

Noteworthy, at the time of preparing this report there are specific issues to be noted regarding
the paraffin used:
1. The paraffin alternative was not applied on an industrial scale since it was not included
in the initial list of products, at the beginning of the project. Once it was decided to be
included, the products selection for industrial trials had already been done.
2. The laboratory results did not meet the repellency required to neither water nor oil
stains. Therefore, it was not considered necessary to test this product at industrial
scale.
3. The paraffin has been tested with three polyester fabrics and one wool fabric.
However, this specific product was not indicated to be used in polyester fabrics, by the
manufacturer.
4. Future work is recommended to test this paraffin with other type of fabrics.
5. Future work is recommended with other paraffin products.

B.6.3. Recommendations to update voluntary schemes

Page 14

MIDWOR - LIFE14 ENV/ES/000670
With the contribution of the LIFE financial
instrument of the European Commission

3.2 Environmental performance
During the project, the environmental impact of the use of conventional and alternative DWOR
finishing products in the textile industry has been assessed, by using Life Cycle Assessment
(LCA) methodology. This LCA is based on the results obtained from the industrial validation
where conventional and alternative DWORs have been compared in the six pilot industries,
which results are shown in the section 3.1 above.
Noteworthy the specific conclusions outlined from LCA:
 Fluorinated DWORs presents a clearly higher environmental impact compared with
fluorine-free alternatives.
 Human toxicity and ozone depletion are the main environmental categories affected
by fluorinated DWORs. Impact of these compounds can be attributed mainly to the
synthesis of the perfluorinated polymer and the release of compounds such PFOA,
PFHxA, to the environment.
 As expected, perfluorosilicone presents the lowest impact among the fluorine-based
DWORs, due to the low amount of this compound present in its composition.
 Fluorine-free DWORs present a clearly lower impact in all the categories studied in the
LCA. Total impact of these compounds can be estimated in 30-40 times lower than the
C8-DWOR used as reference.
 Under similar conditions, textile finishing with Fluor-free DWORs can achieve a
reduction of process footprint of 4 to 9 times compared with a C8-finishing
The complete details of the LCA can be found in the project deliverable Environmental Life
Cycle Assessment Studies of the Alternative DWOR Chemicals, from the action B37.

4. Methodology and approach for recommendations
An assessment has been carried out on the two voluntary schemes EU Ecolabel and GPP
criteria for textiles, in order to determine whether or not specific recommendations could be
outlined from the project results.
In regard to the EU Ecolabel, two different approaches are taken:
 On the one hand, to check if the MIDWOR treatments would meet the EU Ecolabel criteria
for textile products. Therefore, to see how much sustainable are the treatments tested
versus EU Ecolabel criteria.

7

See deliverable B3 in the MIDWOR project website: https://www.midwor-life.eu/
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 On the other hand, to check whether or not the project results would rise potential
update in some of the EU Ecolabel criteria.
Concerning the GPP criteria, the review is focused on current criteria (2017) and looking for
contribution to the environmental impacts reduction of textiles.
In both cases, two separates chapters are provided:
1) A preliminary rationale including overview and relationship of the voluntary scheme
with the project scope.
2) Recommendations for the voluntary scheme.

5. EU Ecolabel for textile products
5.1 Rationale of proposed recommendations. Overview and relationship
with the project scope
Textile products awarded with the EU Ecolabel licence demonstrate that have been produced
under a set of environmental requirements:
 EU Ecolabel is a voluntary scheme aiming at promoting the products with a lower
environmental impact.
 To qualify for the EU Ecolabel, products have to comply with a tough set of
environmental criteria.
 EU ecolabelled textiles guarantees that the products’ main environmental impacts are
reduced in comparison to similar products on the market.
Current criteria for awarding the EU Ecolabel to textile products are grouped into 6 groups of
criteria (28 criteria in total):
o
o
o
o
o
o

Textile fibres (9 criteria)
Components and accessories (3)
Chemicals and processes (4)
Fitness for use (9)
Corporate Social Responsibility (2)
Supporting information (1)

There are three criteria identified such as related to the project, into the groups of “chemicals
and processes” and “fitness for use”. They are:




Criterion 13. “Restricted Substance List (RSL)”
Criterion 14. “Substitution of hazardous substances and mixtures used in dyeing,
printing and finishing”
Criterion 25. “Durability of function”
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The specific recommendations for each criterion are described below.

5.1.1 Assessment of the Criterion 13. “Restricted Substance List (RSL)”
There are two sub-criteria: 13(a) General requirements and 13(b) Substances of Very High
Concern (SVHC’s), which limit the use of certain DWOR products in textiles.
Criterion 13(a) General requirements
What does the criterion 13(a) establish?
13(a) General requirements
The final product and the production recipes used to manufacture the final product shall not
contain the hazardous substances listed in the Restricted Substance List at or above the
specified concentration limits or according to the specified restrictions. The RSL can be found
in Appendix 1. The restrictions in the RSL take precedence over the derogations listed in
Criterion 14, Table 6.
The EU Ecolabel RSL (Appendix I) consists of restrictions that apply to the following production
stages in the textile supply chain:
(a) fibre and yarn spinning
(b) bleaching and pre-treatment
(c) dye houses
(d) printing processes
(e) finishing processes
(f) all production stages
(g) the final product
In regard to the restrictions applying to finishing processes, and particularly for the case of
water, stain and oil repellent treatments, where applied to provide function, the following are
stated, representing two different cases:
 Fluorinated water, stain and oil repellent treatments shall not be used. These shall
include perfluorinated and polyfluorinated treatments. → (CASE A)
 Non-fluorinated treatments shall be readily and/or ultimately biodegradable, or nonbioaccumulative in the aquatic environment, including in aquatic sediment. They shall
additionally comply with fitness for use criterion 25(a). → (CASE B)
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Do MIDWOR finishing treatments meet the criterion 13(a)?
C8, C6, C6(FSi) and PFSi
Some of the finishing treatments tested in MIDWOR are based on fluorinated substances,
representing the CASE A, so none of them meet this sub-criterion. FC-free products
The other three FC-free products (Dendrimer, Silicone and Paraffin) represent the CASE B.
Their accomplishment of this criterion is assessed here by means of their safety data sheets
(SDS), in which data biodegradability and bioaccumulation in the aquatic environment must be
communicated in the ecological information section.
-

Silicone

In the case of the silicone used, the safety data sheet (SDS) indicates that this substance
is moderately / partially biodegradable (estimated biodegradability ≥ 55%, 28d).
Therefore, the biodegradability criterion is not met.
Likewise, the SDS indicates that this silicone has a low potential of bioaccumulation
(BCF<500). However, a substance is considered to be not bio-accumulating if the BCF is <
100, so this criterion is not met either.
-

Dendrimer and Paraffin

In both the SDS of dendrimer and paraffin substances, no data is available regarding
degradability and bioaccumulation potential.
In order to get further information on the biodegradability and bioaccumulation of these
products, the suppliers have been contacted but no information have been obtained.
Additives used with the FC-free products
The following additives have been used together with the FC-free products in order to achieve
the required repellency:




Silicone: Catalyst
Dendrimer: Wetting agent, Crosslinking agent
Paraffin: Crosslinking agent

None of the SDS of these additives contain information related to biodegradability and
bioaccumulation.
With the data available, it can be stated that none of the products tested meet the criterion
13(a).

B.6.3. Recommendations to update voluntary schemes

Page 18

MIDWOR - LIFE14 ENV/ES/000670
With the contribution of the LIFE financial
instrument of the European Commission
Criterion 13(b) Substances of Very High Concern (SVHC’s)
What does the criterion 13(b) establish?
13(b) Substances of Very High Concern (SVHC’s)
'The final product including any component or accessory shall not, unless specifically
derogated, contain substances that fulfil the following conditions:
(i) they meet the criteria in Article 57 of Regulation (EC) No 1907/2006,
(ii) they have been identified according to the procedure described in Article 59(1) of
Regulation (EC) No 1907/2006 which establishes the candidate list for substances of very
high concern.
This applies to substances used to impart function to the final product and to substances
that have been intentionally used in production formulas.
No derogation shall be given concerning substances of very high concern that are present
in a textile article, or in any homogeneous part of a textile article, in concentrations higher
than 0,10 % (weight by weight).

Do MIDWOR products meet the criterion 13(b)?
Noteworthy that the criterion applies to substances used to impart function to the final
product and to substances that have been intentionally used in production formulas.
What are the criteria in Article 57 of Regulation (EC) No 1907/2006?
Specific criteria are provided for substances to be included in the List of substances subject to
authorisation8:

8

List of substances included in Annex XIV of REACH ("Authorisation List"):
https://www.echa.europa.eu/es/authorisation-list
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What is the procedure described in Article 59(1) of Regulation (EC) No 1907/2006?9

In order to assess the criterion, the chemical composition of the products has been checked in
their SDS in which the ingredients that trigger the classification of the mixture must be
identified. Apart from the SDS, the Technical Data Sheets (TDS) were available for all the
products and, in addition, product suppliers were contacted with some further information
requests. The Table 9 summarizes the achievement done in the identification of the
components from SDS and TDS.
Table 9. SDS/TDS information on chemicals used in MIDWOR project

MIDWOR
Product
A
C8

B
C6

C
C6

Chemical nature
(section 3 SDS)
Aqueous mixture of
perfluoro carbone,
polyurethane
derivate and
additives
Fluoralkylacrylatcopo
lymer + emulsifier
30%
24800-44-0
[(Methylenethylen)bi
s(oxy)]dipropanol 510 %
7732-18-5 aqua 60 65 %
Mixture (no further
info)

Hazardous components (SDS)
DWOR active ingredient
Chemical name CAS-No % (w/w) according to TDS
Citric acid
77-92-9 ≥ 1 ≤ 3
Acrylic- perfluoroalkylcopolymer

Ethoxylated
lauryl alcohol

900292-0

<2,5%

Water-based
fluorocarbon polymer
emulsion

Fluorinated
acrylic

Not
assigne

13 - 30

Dispersion of a
fluoroacrylate

9

The list of substances identified as substances of very high concern and included in the candidate list in
accordance with Article 59 of Regulation (EC) No 1907/2006 can be found here:
http://echa.europa.eu/chem_data/authorisation_process/candidate_list_table_en.asp
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D
C6(FSi)

Perfluoro alkyl
polyacrylate,
Additives

E
PFSi

Aqueous preparation
Organofunctional
silane system

F
Silicone

Silicone emulsion

G
Dendrimer

Hyperbranched
polymers

H
Paraffin

No info

copolymer
Poly(oxy-1,2ethanediyl),
.alpha.isodecyl.omega.hydroxyCitric acid
Metanol

d
6182742-7

≥1≤3

77-92-9
67-56-1

≥1≤3
<0,5%

Polyethoxylat
ed aliphatic
alcohol
Mixture of 5chloro-2methyl-2Hisothiazol-3one and 2methyl-2Hisothiazol-3one
Functionalized
polymer

6901136-5

≥1≤3

5596584-9

125
ppb

-

5-15%

Cationic
ethoxylated
derivative

6179126-2

12,49%

copolymer
Perfluoro acrylic
copolymer in water

Fluoroalkyl-functional
water-borne oligo
siloxane.
Aqueous reactive
silicone emulsion
(Formaldehyde free,
VOC free and fluorinated
resin free)

Hyperbranched and
linear polymers, cationic
(Fluor free; polymer with
dendritic structure)
Dispersion of waxes and
paraffin
(Fluorine free)

As it can be observed in the table above, the information provided on the SDS and TDS was
rather limited in terms of the chemical identity of the DWOR active ingredients. The
identification of the active ingredients was in most cases in terms of broad chemical families
rather than a specific chemical substance/structure. In most cases the DWOR active ingredient
does not show up in the SDS because there is no legal obligation to report ingredients that are
not triggering the hazardous classification of the mixture.
How to check if the components are under restrictions covered in this criterion?
In order to check if any of the ingredients are included in the list of substances subject to
authorization under REACH or whether they are included in the candidate list of substances of
very high concern, the list of components above has been completed from additional
identification performed during the project.
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In the project’s deliverable B210, the DWOR risk assessment performed during the project is
described. For the hazard assessment, the lack of data encountered in the SDS is solved by a
set of assumptions made to identify the DWOR active ingredients in each product, resulting
the following:
Table 10. Active DWOR ingredients in chemicals used in MIDWOR project

NONFLUORINATED

FLUORINATED

Product

Active DWOR
ingredients

Substances of Very High Concern

Substances
restricted
according to
Annex XVII of
REACH
regulation11

Candidate list
of SVHCs12

Intrinsic
property(ies)
referred to in
Article 5713

Yes (2013)

- Toxic for
reproduction
(Art 57c)
- PBT (Art 57d)

Entry number 68
of the REACH
Annex XVII14

vPvB
57e)

No

A (polymer
based on C8)

Perfluorooctanoic
acid (PFOA)
Perfluorooctane
sulfonate (PFOS)

B, C, D, E
(polymer
based on C6)

Perfluorohexanoic
acid (PFHxA)
Perfluorohexane
sulfonic acid (PFHxS)

F (Silicone)

Polydimethylsiloxanes
(PDMS)

No

No

No

G (Dendrimer)

Dendrimer

No

No

No

H (Paraffin)

Linear aliphatic
hydrocarbons
(paraffin)

No

No

No

Yes (2017)

(Article

No

Based on the substances listed in the Table 9 and Table 10, all the fluorinated products used in
MIDWOR contain substances of very high concern (SVHC) and included in the candidate list for
authorisation. Furthermore, the product A is currently restricted. However, the nonfluorinated chemicals do not include substances subject to authorization, so all of them would
meet this criterion.
10

B.2 Risk assessment of DWOR in textile finishing process (2018). MIDWOR LIFE14 ENV/ES/000670

11

https://echa.europa.eu/es/substances-restricted-under-reach

12

The updated list of SVHCs has been consulted from the European Chemicals Agency website
https://echa.europa.eu/es/candidate-list-table
13
ANNEX XIV – REACH: https://www.echa.europa.eu/es/authorisation-list
14

COMMISSION REGULATION (EU) 2017/1000 of 13 June 2017 amending Annex XVII to Regulation (EC) No
1907/2006 of the European Parliament and of the Council concerning the Registration, Evaluation, Authorisation
and Restriction of Chemicals (REACH) as regards perfluorooctanoic acid (PFOA), its salts and PFOA-related
substances. http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1000&from=EN
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Besides, the hazard classification of the mixtures is also assessed in accordance with article 57
of REACH Regulation (1907/2006), which is compiled in Table 11. The restrictions referred in
the related Annex I of CLP Regulation (1272/2008) are to the hazard statements H340, H350
and H360, which are not present in the formulas (section (i) of the criterion).
Table 11. Hazard classification in the products used in MIDWOR project (information gathered from SDS).

MIDWOR
Product

Hazard classification in the
substance or mixture

Hazard classification of
ingredients

A
B

-

C
D

H317 (Skin sens. 1A and 1B)
H412 (Aquatic Chronic 3)
H319 (Eye irritation 2)

H319 (Eye irritation 2)
H315 (Skin irritation 2)
H319 (Eye irritation 2)
H317 (Skin sens. 1A and 1B)

E

-

F

H319 (Eye irrit. 2)

G

-

H

-

H302 (Acute tox. 4)
H318 (Eye Dam. 1)
H319 (Eye irrit. 2)
H225 (Flam. Liq. 2)
H301 (Acute tox. Oral 3)
H311 (Acute tox. Dermal 3)
H331 (Acute tox. Inhal. 3)
H370 (STOT-SE 1)
H318 (Eye Dam. 1)
H412 (Aquatic Chronic 3)
H314 (Skin Corr. 1C)
H317 (Skin sens. 1A and 1B)
H400 (Aquatic Acute 1)
H410 (Aquatic Chronic 1)
H301 (Acute Tox. Oral 3)
H311 (Acute tox. Dermal 3)
H331 (Acute tox. Inhal. 3)
H315 (Skin irrit. 2)
H319 (Eye irrit. 2)
H302 (Acute tox. 4)

As conclusion, it can be stated that none of the fluorinated products meet the criterion
13(b), but all the three FC-free products would meet.
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5.1.2 Assessment of the Criterion 14. “Substitution of hazardous substances and
mixtures used in dyeing, printing and finishing”
14 Substitution of hazardous substances and mixtures used in dyeing, printing and finishing
Substances and mixtures applied to fabrics and knitted panels during dyeing, printing and
finishing processes which remain on the final product and, in accordance with Regulation
(EC) No 1272/2008 of the European Parliament and of the Council, meet the criteria for
classification with the hazard classes or risk phrases listed in table 5 shall not be used
unless they have been specifically derogated. These restrictions shall also apply to
functional substances incorporated into synthetic fibres and man-made cellulose fibres
during their manufacturing. This criterion applies to production chemicals in the form in
which they are applied to the product, either as substances or mixtures.
There are two sub-criteria: 14(a) Hazard classification restrictions and 14(b) Derogations that
apply to textile substance groups.
Criterion 14(a) Hazard classification restrictions
What does the criterion 14(a) establish?
14(a) Hazard classification restrictions
The hazard classifications restricted are listed in table 5. The most recent classification rules
adopted by the European Union shall take precedence over the listed hazard classifications
and risk phrases. Applicants shall therefore ensure that any classifications are based on the
most recent classification rules.
The use of substances or mixtures which change their properties upon processing (e.g.,
become no longer bioavailable, undergo chemical modification) so that the identified
hazard no longer applies are exempted from the above requirements. This shall include
polymers that have been modified to incorporate a function and monomers or additives
which become covalently bonded with polymers.
(Click here to access to the Table 5: Restricted hazard classifications and risk phrases and
their CLP categorisation)

Do MIDWOR products meet the criterion 14(a)?
34 hazard classifications shall not be used unless they have been specifically derogated. These
risks are related to:




Acute toxicity: H300, H301, H310, H311, H330, H331, H304, EUH070
Specific target organ toxicity: H370, H371, H372, H373
Respiratory and skin sensitisation: H317, H334
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Carcinogenic, mutagenic or toxic for reproduction: H340, H341, H350, H351, H350i,
H360F, H361f, H360D, H361d, H360FD, H361fd, H360Fd, H362, H360Df
Hazardous to the aquatic environment: H400, H410, H411, H412, H413
Hazardous to the ozone layer: EUH059

To check the compliance with this criterion, the different SDS of all the products used have
been examined, in order to identify their hazard classification in the form in which they are
applied to the textiles.
Table 12. Hazard classification in the products used in MIDWOR project (information gathered from SDS).

MIDWOR
Product

Hazard classification in the
substance or mixture

Hazard classification of
ingredients

A C8

-

H319 (Eye irritation 2)

B C6

-

H315 (Skin irritation 2)
H319 (Eye irritation 2)

C

C6*

H317 (Skin sens. 1A and 1B)
H412 (Aquatic Chronic 3)

H317 (Skin sens. 1A and 1B)

D

C6(FSi)

H319 (Eye irritation 2)

H302 (Acute tox. 4)
H318 (Eye Dam. 1)
H319 (Eye irrit. 2)

E

PFSi

-

H225 (Flam. Liq. 2)
H301 (Acute tox. Oral 3)
H311 (Acute tox. Dermal 3)
H331 (Acute tox. Inhal. 3)
H370 (STOT-SE 1)

F

Silicone

H319 (Eye irrit. 2)

H318 (Eye Dam. 1)
H412 (Aquatic Chronic 3)
H314 (Skin Corr. 1C)
H317 (Skin sens. 1A and 1B)
H400 (Aquatic Acute 1)
H410 (Aquatic Chronic 1)
H301 (Acute Tox. Oral 3)
H311 (Acute tox. Dermal 3)
H331 (Acute tox. Inhal. 3)

G

Dendrimer

-

H315 (Skin irrit. 2)
H319 (Eye irrit. 2)

H

Paraffin

-

H302 (Acute tox. 4)

*Product that do not meet the criterion 14(a) of EU Ecolabel for textile products (restricted hazard classifications in
bold)

Attending to the information appearing in the SDSs, all the products used would meet this
criterion with the exception of the product C which has been identified with the hazard
statements H317 (Skin sens. 1A and 1B) and H412 (Aquatic Chronic 3).
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Noteworthy that all three FC-free alternatives successfully pass the criterion: silicone,
dendrimer and paraffin.
Criterion 14(b) Derogations that apply to textile substance groups
What does the criterion 14(b) establish?
14(b) Derogations that apply to textile substance groups
In accordance with Article 6(7) of Regulation (EC) No 66/2010 the substance groups in table
6 are specifically derogated from the requirements set out in Criterion 14(a) and in
accordance with the derogation conditions described in table 6. For each substance group
all derogation conditions are provided for the specified hazard classifications. These
derogations also apply to substances added to man-made synthetic and cellulosic fibres
during their manufacturing.
Partial view of the Table 6 on Derogated hazard classifications by substance group, related
to the group of water, dirt and stain repellents:
Substances that impart function to the final product
Substance group
Derogated
Derogation conditions
hazard
classifications
(iv) Water, dirt
H413
The repellent and its degradation products shall be either:
and stain
- readily and/or inherently biodegradable or,
repellents
- Non-bioaccumlative in the aquatic environment,
including aquatic sediment.
The product shall meet the requirements for durability of
function (See criterion 25).

(Click here to access to the Table 6: Derogated hazard classifications by substance group)
Do MIDWOR products meet the criterion 14(b)?
As shown in the Table 6 (section iv) of the criterion, in the case of the group for water, dirt and
stain repellents, derogation can occur for the hazard classification H413 (may cause long
lasting harmful effects to aquatic life) and is based on two conditions:
 The repellent and its degradation products shall be either:
- readily and/or inherently biodegradable or,
- Non-bioaccumlative in the aquatic environment, including aquatic sediment.
 The product shall meet the requirements for durability of function (criterion 25).
In the latest revision process of the EU Ecolabel for textiles, it was found that silicone based
alternatives registered with ECHA had no harmonised classification but some were registered
with an H413 classification. In order to ensure that these less hazardous repellents can
continue to be used, it was considered prudent to derogate repellents with a H413
classification so long as it can demonstrate good biodegradability or low bioaccumulation.
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Nevertheless, none of the products tested during the MIDWOR project are classified as
hazardous to the aquatic environment with a H413 classification, so this sub-criterion is not
applicable.

5.1.3 Assessment of the Criterion 25. “Durability of function”
25 Durability of function
Finishes, treatments and additives that impart water, oil and stain repellency flame
retardancy and easy care (also referred to as non-crease or permanent press) to the textile
product when it is in use shall be durable according to the values and parameters set out in
sub-criteria 25(a), (b) and (c).
For water, oil and stain repellents consumers shall be provided with guidance on how to
maintain the functionality of finishes applied to the product.
Textile fibres, fabrics and membranes that lend the final product intrinsic functional
properties are exempt from these requirements.
The durability of water, oil and stain repellent functions is established in the sub-criterion
25(a).
Criterion 25(a) Water, oil and stain repellent functions
What does the criterion 25(a) establish?
25(a) Water, oil and stain repellent functions
Water repellents shall retain a functionality of 80 out of 90 after 20 domestic wash and
tumble dry cycles at 40ºC, or after 10 industrial washing and drying cycles at a minimum of
75ºC.
Oil repellents shall retain a functionality of 3.5 out of 4.0 after 20 domestic wash and
tumble dry cycles at 40ºC, or after 10 industrial washing and drying cycles at a minimum of
75ºC.
Stain repellents shall retain a functionality of 3.0 out of 5.0 after 20 domestic wash and
tumble dry cycles at 40ºC, or after 10 industrial washing and drying cycles at a minimum of
75ºC.
Industrial washing temperatures may be reduced to 60ºC for garments with taped seams.
Assessment and verification: the applicant shall provide reports from tests carried out
according to the following standards, as appropriate to the product:
For all products domestic wash cycles ISO 6330 or industrial laundry cycles ISO 15797 in
combination with:
- water repellents: ISO 4920
- oil repellents: ISO 14419
- stain repellents: ISO 23232
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Do MIDWOR products meet the criterion 25(a)?
In MIDWOR, both water and oil repellency have been tested at domestic conditions by the two
standards requested for the assessment and verification of this criterion: ISO 4920 and ISO
14419. However, at the time to assess the accomplishment of the criterion, there are some
uncertainties encountered and referred to:
o Functionality rating system for water repellents: in the assessment and verification section
is stated that the ISO 4920 shall be used. This standard uses a rating system from 0 to 5,
while the criterion text make reference to the rating system used in the AATCC 22 standard
from 0 to 100 (see the equivalency in Table 2). Moreover, the text “functionality of 80 out
of 90” is considered a bit confusing.
o Functionality for oil repellents: in the assessment and verification section is stated that the
ISO 14419 shall be used. This standard uses a rating system from 0 to 8, as the american
standard AATCC 118 (see the interpretation of the oil repellences rating in Table 3).
Moreover, the text “functionality of 3.5 out of 4.0” is considered a bit confusing.
o Functionality for stains repellents: in the assessment and verification section is stated that
the ISO 23232 shall be used. This standard uses a rating system from 0 to 8, as the
American standard AATCC 193 (see the interpretation of the aqueous solution rating in
Table 4). Moreover, the text “functionality of 3.0 out of 5.0” is considered a bit confusing.
o Number of washing and drying cycles: from the criterion text it is interpreted that 20
washing cycles + 20 tumble dry cycles should be performed, but the text is considered a bit
ambiguous with probable interpretation of 20 cycles in total (10 washing + 10 tumble
drying). Moreover, is important to indicate that “A wash cycle consist of washing and
drying”.
o Washing and drying temperatures: the criterion text specifies the temperatures for
domestic (40ºC) and industrial (minimum 75ºC) wash and tumble dry cycles but no
distinction is made between both washing and drying. Therefore, it is assumed that both
domestic washing and drying must be performed at 40ºC. However, there are many kind of
fabrics in the market for which a maximum washing temperature of 30ºC is recommended
by manufacturers or they are not suitable for washing with water. For instance, only one
fabric of the ones used in MIDWOR is suitable to be washed over 30ºC.
Table 13. Washing conditions of the textiles used in MIDWOR (recommended by manufacturers)

Type of fabric

Sector

Max. wash Tª

Tumble dry

Other recommendations

Nonwoven polyester
for carpets

Automotive

Do not
washing

Do not
tumble dry

Dry cleaning or to use a
kind cleaning foam or
liquid to clean it in a
punctual zone

Woven wool

Fashion

Do not

Do not

Only dry cleaning
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washing

tumble dry

Knitted polyester

Sportswear/
Workwear

60ºC

Suitable for
tumble dry

-

Woven polyester

Upholstery

30ºC or less
on reduced
cycle

Do not
tumble dry

Do not bleach.
Dry cleaning with any
solvent other than
trichloroethylene.
Iron at maximum
temperature of 150°C.

Therefore, there is uncertainty on how to interpret such washing and drying conditions.
o Drying conditions: If the fabric is not suitable for a dryer, there is uncertainty on the
probability that drying in tumble dryer machine could be exempted.
To assess the accomplishment of the criterion, the interpretation of the text is assumed as
follow:
 In the case of water repellents, the rating of ISO 4920 is applied to assess the
functionality and the following text is interpreted:
If water repellents are applied, the final textile product shall have at least a water repellency:
- of 90 before washing;
- of 80 after 20 domestic wash and tumble dry cycles at 40ºC

 In the case of oil repellents, the following text is interpreted:
If oil repellents are applied, the final textile product shall have at least an oil repellency:
- of 4 before washing
- of 3,5 after 20 domestic wash and tumble dry cycles at 40ºC

 20 washing cycles + 20 tumble dry cycles must be performed.
 Both washing and drying must be performed at 40ºC.
Washing and drying conditions applied in MIDWOR versus the criterion
Based on the interpretation made of the criterion text, the washing conditions applied in the
project offer a lower restriction if they are compared versus the conditions required in the
criterion:
Table 14. Comparison of washing conditions in MIDWOR versus EU Ecolabel

Nº washing cycles

MIDWOR

EU Ecolabel

10

20
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Tª washing
Drying

30ºC

40ºC

conditioned 24 hours at
20ºC±2ºC and 65%±5% r.h

tumble dry at 40ºC

Water repellents results
In regard to the functionality by product, the test results determined that none of the
chemicals fully meet the criterion for all the textile products tested, so the durability of the
function is demonstrated to be very dependent on the type of fabric on which the chemical
treatment is made (Table 15). Note that the results from industrial applications are highlighted
in bold, and the rest of results are from the pre-industrial applications.
Table 15. Water repellency results of MIDWOR. Colour code: Green=pass Eu Ecolabel(>4); grey=no pass(< 4)15

Polyester
nonwoven
(unwashed)

Polyester knitted
(10 washing
cycles + ironing)

Polyester woven
(10 washing
cycles + ironing)

Wool woven
(1 dry cleaning +
ironing)

C8

3,5

4,5

5

3

C6_1

5

1,5

1,5

C6_7

2

3

2

C6 (FSi)

2,5

4,5

4,5

PFSi

2

4,5

0

Silicone

3

2

Dendrimer

2,5

4,5

2,5

2

Paraffin*

2

0,5

2,5

2,5

3

*Only tested at laboratory scale

Concerning the durability of the function with the use of FC-free products, there is only one
FC-free chemical that apparently would meet the criterion in one type of fabric; it is the
dendrimer for the applications of sportswear/ workwear (knitted polyester). However,
considering the fact that lower restrictions have been applied, further trials would be needed
to assess the real performance of the dendrimer under the specific conditions required in EU
Ecolabel. It is expected that applying such more restricted conditions the test result would be
lower, so the accomplishment of this criterion with the use of FC-free alternatives seems to be
an ambitious challenge.
From the test results, the specific knowledge on the textiles on which the function is needed
should be noted as critical factor for the selection of chemicals to be applied.

15

Go to the deliverable B1.2 to see the complete results from all the trials
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Oil repellents results
As for the water repellents, regarding the functionality by product, the test results determined
that none of the chemicals fully meet the criterion for all the textile products tested, so the
durability of the oil repellent function is also demonstrated to be very dependent on the type
of fabric on which the chemical treatment is made (Table 16). Note that the results from
industrial applications are highlighted in bold, and the rest of results are from the preindustrial applications.
Table 16. Oil repellency results of MIDWOR. Colour code: green=pass(>4); grey=no pass(< 4)16

Polyester
nonwoven
(unwashed)

Polyester knitted
(10 washing
cycles + ironing)

Polyester woven
(10 washing
cycles + ironing)

Wool woven
(1 dry cleaning +
ironing)

C8

8

5,5

6,5

0

C6_1

6,5

2,5

0

C6_7

6,5

5,5

0,5

C6 (FSi)

6,5

5

6

PFSi

6

4

0,5

Silicone

0

0

Dendrimer

0

0

0

0

Paraffin*

0

0

0

0

2,5

*Only tested at laboratory scale

In relation to the use of FC-free alternatives, the test results determined that none of the FCfree chemicals meet the criterion.
As for the case of water repellence, the knowledge on the textiles on which the function is
needed must be noted as critical factor for the selection of chemicals to be applied. However,
there are no suitable fluorine-free alternatives available yet for oil repellency.

5.1.4 Summary of the assessment of the EU Ecolabel related criteria
Two types of approaches have been found in the EU Ecolabel criteria related to MIDWOR:
 Limitation on the use of restricted and hazardous substances (criteria 13 and 14);
 To ensure the technical efficiency (durability of the function) of the textile treatment
applied (criterion 25).

16

Go to the deliverable B1.2 to see the complete results from all the trials
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Regarding the first approach, only FC-free products apparently meet the criteria 13 and 14, but
biodegradability and bioaccumulation potential still need to be tested, since there is not
available data in the SDS.
In regard to the efficiency of the function, only for the case of water repellency, there is one
FC-free chemical which seems that could meet the durability criterion but only for one of the
fabrics tested (knitted polyester for the textile applications of sportswear/ workwear).
However, no existing FC-free alternatives have been encountered for oil repellency.
Table 17. Summary of related EU Ecolabel criteria applied to the textile treatments in MIDWOR

DWOR
products

EU Ecolabel criteria (Textile products)
13a) RSL

13b) SVHCs

14) Hazard
identif. of
commercial
products

25) Durability of function
Water

Oil

A
C8

Fail

Fail

Pass

NT

NT

B
C6

Fail

Fail

Pass

NT

NT

C
C6

Fail

Fail

Fail

NT

NT

D
C6

Fail

Fail

Pass

NT

NT

E
Perfluorosil
icone

Fail

Fail

Pass

NT

NT

F
Silicone

Fail

Pass

Pass

Fail

Fail

G
Dendrimer

Data about
biodegradability
and
bioaccumulation
not available

Pass

Pass

Probably
Fail
partially pass,
but should be
tested under
EU Ecolabel
conditions

H
Paraffin

Data about
biodegradability
and
bioaccumulation
not available

Pass

Pass

Fail

Fail

NT= No tested at the conditions established in the criterion 25 of the EU Ecolabel.
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5.2 Recommendations related to EU Ecolabel
Based on the evaluation of the criteria reflected in the section above (5.1), specific
recommendations are proposed in relation to the criterion 25 “Durability of function”:


To harmonize the criterion text related to water repellents, in terms of displaying the
rating system used in the ISO 4920 standard which is required for the assessment and
verification of the criterion, and instead of the 0 to 100 rating used in the AATCC 22
standard. Additionally, the equivalence between both methods could be provided as
part of the criterion text or in the EU Ecolabel User Manual that support the
application procedure (see the equivalency in the Table 2. Standard UNE EN ISO 4920
spray test rating).



To clarify the criterion text in terms of “functionality of XX out of YY”. During the
preparation of this work, the following is interpreted: “functionality of XX before
washing and functionality of YY after washing”. Expanded text is suggested in order to
avoid misunderstandings.



To clarify the number of washing and drying cycles needed. More precision is
suggested to well define “the number of washing cycles” or “the number of washing +
drying cycles, in order to avoid misinterpretations.



To clarify about the washing and drying temperatures. The criterion text specifies the
temperatures for domestic (40ºC) and industrial (minimum 75ºC) wash and tumble dry
cycles; it is proposed to make a distinction between both washing and drying.



To consider washing recommendations from textiles manufacturers. There are many
kind of fabrics in the market for which a maximum 30ºC washing temperature or only
dry cleaning are recommended by manufacturers. Clarifications regarding these kind
of specificities are suggested to be included in the criterion text.



To consider particular drying conditions recommended by the manufacturers. If the
fabric is not suitable for a dryer, there is uncertainty on the probability that drying in
tumble dryer machine could be exempted of the criterion. Clarifications to this respect
are suggested to be included.

In addition to these specific recommendations, some overall aspects are suggested to be taken
into account from the experience gained in the project:
o

Data on biodegradability and bioaccumulation potential in the aquatic environment
are not usually provided in the SDSs, so specific tests must be performed for the EU
Ecolabel application process.
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o

Based on the data gathered within the project scope, it can be stated that textile
products with oil repellents are not suitable to obtain EU Ecolabel.

o

Based on the data gathered within the project scope, it can be stated that EU Ecolabel
is quite difficult to be awarded to textile products with water repellents. The use of
alternative fluorine-free chemicals can allow the compliance with criteria on restricted
and hazardous substances (criteria 13 and 14), but the durability criterion (criterion 25)
remains a challenge to be overcome.

o

Further research is needed with fluorine free chemicals, such as paraffin and
dendrimers, with different types of fabrics.

6. EU Green Public Procurement (GPP) criteria for textiles products.
Overview and relationship with the project scope
6.1 Rationale of proposed recommendations. Overview and relationship
with the project scope
EU green public procurement (GPP) criteria are designed to make it easier for public
authorities to purchase goods, services and works with reduced environmental impacts. The
use of the criteria is voluntary.17
The GPP criteria for the “textiles” product group has been assessed in order to check possible
synergies with the work done in MIDWOR project. Textiles manufactured with DWOR products
could be purchased by public authorities, so the following questions have been raised as
starting point to define the goal and scope of the assessment:
 1. Are the environmental impacts related to the use of DWOR currently addressed in
GPP criteria for textiles?
 2. What is the current GPP approach and criteria related to the use of chemicals?
 3. What are the textile products purchased by public authorities which could contain
DWOR chemicals?
 4. What kind of provision services could be involved in GPP for textiles?
The current version of “EU green public procurement criteria for textile products and services”
has been published in 2017. It contains 4 chapters and 3 annexes:
1. Introduction
2. Key environmental impacts
3. EU GPP criteria for textiles
17

http://ec.europa.eu/environment/gpp/pdf/criteria/textiles_2017.pdf
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4.
5.
6.
7.

Life Cycle Costing
Annex 1. Final product substance restrictions
Annex 2. Production process substance restrictions
Annex 3. Durability tests

Looking at the content of the document, the questions 1 and 2 are answered. The restriction of
chemicals is one of the five categories in which criteria are focused, and the use of chemicals in
the finishing stages of the textiles production is effectively identified as a significant
environmental impact for improvement. The purchase of textiles with a reduced use of
environmentally harmful and hazardous substances in their production is currently included in
the GPP approach section. Among criteria for the procurement of textile products, there are
the following specifically related to the project, in the sections on selection criteria, chemical
restrictions and durability and lifespan extension:
Table 18. GPP criteria for textiles related to MIDWOR

Section

Criterion

Selection criteria
(comprehensive criteria)

SC1. Suppliers of textile products

Chemical restrictions

Technical specifications:
TS5. Declaration for REACH Candidate List substances
TS6. Substances to be tested for on the final product
Award criteria (comprehensive criteria):
AC4. Restrictions on substances to be verified at
production sites

Durability and lifespan extension

TS7. Durability standards

Annex 2: Production process
substance restrictions

2.4 Water, stain and oil repellent treatments

Annex 3: Durability tests

3.1 Indicative applicability of the textile durability
performance requirements
3.2 Performance benchmarks and test methods
(Durability standard 3.7 Water, dirt and stain
repellency)

What are the textile products purchased by public authorities which could contain DWOR
chemicals?
A wide range of textiles, which contain DWOR chemicals, are usually purchased due to the
technical properties that these kind of substances confer to the textiles.
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When public authorities select criteria for purchases, specific differences between different
types of technical textiles should be taken into account in their decision making. Technical
textiles are manufactured to provide a specific function to the textile, so it could be important
to highlight what functionalities are currently offered by these technical textiles.
In MIDWOR project, five textile applications have been tested:






Automotive (carpets)
Fashion
Sportswear
Workwear
Upholstery

However, there are further applications of technical textiles which could be interesting to be
identified (protective clothing, medical, accommodations, etc.).

What kind of provision services could be involved in GPP for textiles?
Here is offered an indicative but not exhaustive list of provision services that could be involved
in the procurement of textile services.
Table 19. Indicative list of textile services and products involved in GPP for textiles

Textile services

Textile products

Medical services

Bed sheets, surgical gowns…

Tourism accommodation services

Carpets, curtains…

Restaurants and holster

Table linen…

Cleaning services

Mops, ballets…

Automotive services

Carpets…

Workwear

Protective clothing…

Interior design, offices

Carpets, curtains…

…

…

6.2 Recommendations related to GPP
From the project results, the following recommendations are provided, related to the EU green
public procurement criteria for textile products and services published in 2017:
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To consider difficult accomplishment of current restrictions of water and oil repellent
treatments in Annex 2.
As comprehensive requirement, in Annex a is requested that fluorinated water and oil
repellent treatments must not be used, unless these functions are required in
combination, while the garment(s) must be tested for durability. In MIDWOR it has
been demonstrated that the used non fluorinated chemicals do not meet the
durability of the function (only dendrimer seems to meet but the durability criterion
would need to be repeated under the required conditions). Further research and new
tests are encouraged to be done with fluorine-free alternatives.



To review/update the table 3.1 in Annex 3.
In the table, durability tests for water, dirt and stain repellency appear to be required
only for functional outerwear (i.e. jackets, trousers…) and PPE, while this kind of
repellency could be also tested on other product groups currently mentioned in the
table. The following examples are provided by product type:



-

Towels and bed linen: waterproof sheets, quick-dry towels…

-

Uniforms and presentational workwear: cooking uniforms…

-

Heavy duty workwear and PPE for field operations: firemen uniforms,
workwear for oil and gas industry…

To review/update the text is the section 3.7 “Water, dirt and stain repellency” of the
table 3.2 “Performance benchmarks and test methods” in Annex 3.
While the test method required for water repellents is the ISO 4920 or equivalent, the
rating system shown as the performance benchmarks is that one used in the AATCC 22
standard. It is proposed to harmonize the text, in terms of displaying the rating system
used in the ISO 4920 standard instead of the 0 to 100 rating used in the AATCC 22
standard. Otherwise, the equivalence between both methods could be provided (see
the equivalency in the Table 2. Standard UNE EN ISO 4920 spray test rating).
In addition, the washing temperature established for domestic washing is 40ºC while
there are many kind of fabrics in the market for which a maximum 30ºC washing
temperature or only dry cleaning are recommended by manufacturers. Clarifications
regarding these kind of specificities are suggested to be included.



To consider the fact that oil repellency has not been demonstrated with the use of
fluorine-free alternatives.
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