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About the project

The ENTeR project, which brings together five Central European countries interested in the textile
industry, aims to reduce waste generation in the textile industry. It aims to promote innovative waste
management solutions that will lead to a circular economy approach to textile production.

The laundry sector is an important area concerning generation of textile waste. Not only washing, but
the rental of textiles, where laundries work with more uniform textiles, offers the potential for potential
waste reduction by appropriate material composition of basic textiles.

For the pilot study, the area of leasing medical laundry was chosen, which can be found both in hospitals
and social care institutions, in senior homes, but also in outpatient clinics.

The basic idea of the study is based on the fact that synthetic fibres have a significantly longer shelf life
than cotton, which is very popular in health care. If the medical laundry would be replaced by mixed
materials step-by-step, the volume of discarded textiles would certainly decrease. For these reasons, it
was first necessary to know the manufacturing practice of the laundries that provide the leasing service
for medical facilities.
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The Czech laundry sector

In 2018, the Czech Technology Platform for Textiles z.s. and the Association of Laundries and Dry
Cleaners of the Czech Republic provided historically the first survey of the laundry and dry cleaning
market, which resulted to basic information about the sector. The survey was conducted in December
2018 by Brand Brothers s.r.o. In the survey were included companies with following parameters:

e Scope of washing and dry cleaning
e Turnover more than 1 million CZK

The results of the survey provided a more specific description of the current state of the branch. For the
study, from the information gathered, it is very important information about the proportion of services
provided, in particular the rental of laundry:

e About 8 290 employees work in the branch

o 52% of establishments employ up to 5 employees, 21% employ 6-10 employees and 28% have
more than 11 employees

e The branch is dominated by laundry services. On the entire washing and cleaning market,
washing accounts for an average of 85% of capacity.

e The market is strongly concentrated. 15% of the largest companies account for 90% of all
capacities.

e Laundries provide 66% of their services to private companies, 29% to households and 17% to
government agencies.

e laundries provide a wider range of services, still dominated by laundry (78%), mangling (46%),
clothing repair (25%), dry cleaning (17%), shirt service (11%), and laundry rental (4%). Other
services such as cleaning of leather and fur, their dyeing, additional sales and others are rather
rare.

e In addition to the textile maintenance service, laundries / dry cleaners offer also orders delivery.
Almost a third of the laundries / dry cleaners (32%) that deliver orders provide this delivery
service up to a maximum of 30 km. Another 24% of the order is delivered within 50 km, the same
share within 100 km. Within a distance of more than 100 km processed orders are delivered by
16% of enterprises.

e The rental of linen is most used in the tourism sector (almost 100% of contracts for 17 entities,
up to 40% for others). Manufacturing companies use the rental of work clothes as the second
most important group (2 companies rent clothes only to these customers, for one subject orders
from manufacturing companies make up 81-99%; for the other 2 laundries from 21-60%). Health
facilities generate 61-99% of the total volume of laundry rental orders for 3 companies, up to
40% for two companies.

Average share of orders

Hotels and accommodation facilities

Manufacturing companies

Health and social care facilities
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Average share of orders

Hotels and accommodation facilities

Households

Others

Source: Brand Brothers s.r.o., November 2018 — January 2019

e The industry is modernized to a large extent, 44% of companies use machinery 5,1-10 years old,
26% of companies use equipment less than 5 years old, 28% of plants are equipped with
equipment aged 10,1-20 years. Only 3% of companies use machines older than 20 years.

e Most companies in the industry use solo machines (87%) for washing. In addition to solo
machines, 12% of companies use tunnel washing lines.

e The average water consumption per kilogram of washed laundry is 15 litres for solo machines, 7
litres for tunnels. The combined consumption is 9 litres per kg of laundry.

e Laundries use different environmental measures - 27% recycle water, 22% firms recuperate heat.
Approximately 14% use other measures - waste treatment plant, waste-free distillation
equipment, water collectors, photovoltaic panels, etc.

Survey methodology

Preparation of the questionnaire

In order to find out the current situation, a questionnaire was proposed, the creation of which was
preceded by an analysis of the field (ascertaining the legislative framework for the provision of this type
of service, laundry requirements, certification...). On the basis of the grouped information, a
guestionnaire was drawn up that maps the material compositions used, the maintenance methods for
the different types of materials, the principles of textile decommissioning, storage, disposal and many
other information that could help reduce textile waste.

The resulting questionnaire contained a total of 40 questions, most of which were closed questions with
the possibility of dichotomous answers; part of the questions allowed to choose more answers and part
of the questions were open - i.e. for individual answers. The first two questions were filtering to prevent
the situation from being answered by a company that does not provide medical underwear leasing.

The questionnaire was available in two versions - documentary (in MS Word format to be filled in,
scanned and sent back), or as an online form on survio.com.

Target group

The target group of questioning were laundries that are certified according to the so-called Industry
specifications for medical laundry. This certification is provided by the Association of Laundries and Dry
Cleaners of the Czech Republic in cooperation with the Textile Testing Institute, s.p. In this way, certified
companies demonstrate that they are capable of delivering laundry in hygienic cleanliness and standards
to minimize health risks, such as nosocomial infections, etc. In the Czech Republic there are a total of 13
entities meeting these parameters. They are the following:
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NAME PLACE
Fakultni nemocnice Hradec Kralové Hradec Krdlové
GOLGOT spol. s r.o. Nymburk
CHRISTOF, spol. s r. 0. Brno - Komarov
CHRISTOF, spol. s r. 0. Stéti
Jan Figer Ceska Trebova
Pradelna Fiser, s.r.o. Hradec Krélové
Pradelna Kysely, a. s. VlIasim
PRADELNY A CISTIRNY, a.s. Néchod
Prani a Cisténi, a.s. Velkd Hled'sebe
RENATEX CZ, a.s. Ostrava - Poruba
RENATEX CZ, a.s. Cesky T&%in

Praha - Thomayerova

SALESIANER MIETTEX CHEMUNG s.r.o. nemochnice
Vit Spacil — pradelny a Cistirny, spol. s r.o. | Prostéjov

Two entities (marked in color) that do not provide the laundry rental service were excluded from this
group. They are GOLGOT spol. s r.o. and Vit Spacil — pradelny a Cistirny spol. s r.o.

Questionnaire distribution

The questionnaire was distributed to selected companies by e-mail on June 7, 2019 with instructions to
complete. The deadline for replies was 19 June 2019. During this time an alert has been sent for the
upcoming date.

Data Collection
A total of 5 subjects from the above list responded by the deadline.

Five entities did not reply at all, one company replied that they did not provide leasing, but a
representative of this company sent basic information on how to dispose of discarded textiles. Although
the number of respondents is so small, it can be estimated that these entities cover the majority of the
market for leasing services of medical laundry in the Czech Republic. According to the authors of the
study, the proportion is at least 60%.

Analysis of collected data, evaluation and interpretation

1. For identification, please provide an e-mail from the personnel

guestionnaire:
The survey was attended by a total of 5 companies certified for medical laundry washing.
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2. Do you provide a textile leasing services for healthcare sector?

Answers options Answers Part
@ ves 5 100 %
@ ho 0 0%

5(100%)
0%
0% 5% 10%  15% 20% 25% 30% 35%  40%  45%  50%  55% 60% 65% T0%  75% 80% 85% 90%  95%  100%

All five respondents provide a textile leasing service for a healthcare sector.

3. What is the volume of textile leasing services for healthcare sector in

your Laundry?

Answers options Answers Part
@ Llessthan5% 1 20%
®5-25% 1 20 %

26-50% 0 0%
©51-75% 2 40 %
@ 76-100% 1 20%
A Another... 0 0%

IR
0%
0%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%  55% 60% 65% 0% 5% 80% 85% 90% 95%  100%

The results show that in two subjects leasing medical linen constitutes a significant share of provided
services, in one laundry even 76 - 100% of production. For the remaining two operations, this is a
marginal service in one case (up to 5 %) and up to 25 % of the total contract volume in the second ones.

4. Do you have contractual conditions for decommissioning laundry
with individual healthcare facilities?
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Answers options Answers Part
® VYes, conditions are different for each client 2 40 %
o Yes, conditions are the same for all clients 2 40 %
No, decommissioning is not a subject of the contract 1 20%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%  55% 60% 65% T0% 5% 80% 85% 90% 95%  100%

We were interested in how the contractual conditions for textile decommissioning are set. One company
replied that they do not solve this area of collaboration contractually. Two companies answered that
conditions for decommissioning are the same for all clients and two companies answered that conditions
for decommissioning are different for each client.

5. What are your parameters to evaluate laundry as ,at the end of its
lifecycle” and decommissioned to waste? (multiple answers can be

selected)
Answers options Answers Part
@ Visible damage (holes) 5 100 %
° More than 5 repairs 1 20 %
Colour stains (big or more small stains) 3 60 %
@ Significant weight reduction 2 40 %
@ Significant colour change 3 60 %
Recommended number of maintenance 1 20%

@ cycles achieved

@ Another —please, fillin ... 1 20%

5(100%)

1(20%)

2 (40%)

1(20%)
1(20%)

40% 45% 50%  55% 60% 65% 70% 5% 80% 85% 90% 95%  100%
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All respondents agreed that visible damage (holes) is the most important for removal from circulation,
also change of colour, including possible spots. Reduction in basis weight is a less important parameter
for rejection. The least essential for the decommissioning of a textile is the parameter of more than 5
repairs, the number of expected maintenance cycles or complaints achieved.

6. Where does laundry decommissioning usually take place?

Answers options

Answers Part
@ nlaundry 5 100 %
© Inahealthcare facility 0 0%
Another — please, fill in ... 0 0%

5 (100%)

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%  55% 60% 65% 0% 5% 80% 85% 90% 95%  100%

All respondents agreed on the practice that clothes are always disposed of in the laundry.

7. Laundry repairs are provided by:

Answers options

Answers Part

) Your own employees 3 60 %
@ Subcontractors 1 20%
We do not provide laundry repairs 1 20 %

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%  55% 60% 65% 0% 15% 80% 85% 90% 95%  100%

Repairs of damaged laundry are provided by the majority of the respondents. Only one laundry is not

making repairs. Others are providing repairs mostly by their own employees, one laundry provides
repairs by subcontractor.
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8. Please estimate what % of the laundry to be disposed of by one
customer (one department of the healthcare facility) can be used for
another customer (another department of the healthcare facility)?

Answers options
® <5%
5-25%
26-50 %
51-75%
76-100 %

® Another — please, fill in

Answers

5

0

0

Part

100 %

0%

0%

0%

0%

0%

We were wondering whether the discarded linen from one customer could be used for another (or
another department) customer. All responded consistently said, that this is only possible to a small

extent, maximum up to 5 %.

9. How many kg (or pieces) of hospital laundry do you dispose of

annually?

e 6000 pc/per year

e 9000 pc/per year

e approximately 49 000 pc/per year
e 9712 pc/per year

e maximum 50 pc/per year

In total 68,762 pieces of textile are discarded annually from the surveyed laundries.

10. What % of the total discarded laundry relates to the hospital

laundry?
Answers options Answers
® <5% P
5-25% 1
26-50 % 0
51-75% 0
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@ 76-100 % 2 40 %
0%
0%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 0% 15% 80% 85% 90% 95%  100%

Two respondents consistently replied that the share of leasing medical linen in total disposed
laundry was less than 5 %. One laundry answered that the discarded medical clothes account for
5-25 % of the total discarded laundry. For the remaining two laundries, discarded medical laundry
is the majority (76 — 100 %).

11. Does your laundry monitor maintenance cycles for surgical textiles
(surgical drapes, gowns and clean air suits)?

Answers options Answers Part
Yes, we monitor all of these 1 20%
@ products
Yes, but we monitor some of 3 60 %

these products

No, we do not monitor these products 1 20 %

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 0% 5% 80% 85% 90% 95%  100%

The number of textile care cycles for surgical textiles is monitored by one laundry for all pieces, part of
this assortment is monitored by three laundries and one laundry does not monitor the usage of these
products at all.

12. Does your laundry dispose of surgical textiles based on recommended
maintenance cycles number achievement?

Answers options Answers Part
@ VYes 2 40 %
No, if no damage, usage continues 3 60 %
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No, even we do not monitor 0 0%

0%
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70% 5% 80% 85% 90% 95%  100%

Two laundries discard surgical fabrics after the number of recommended maintenance cycles has
been completed, while three laundries do not discard surgical fabrics if they are undamaged.

13. Have you ever dealt with the disposal of a bloodied, infectious, etc.
laundry - classified as hazardous waste?

Answers options Answers Part

@ Yes 2 40 %
No, but liquidation was solved by a hospital 2 40 %
No, laundry never solve the liquidation of dirty laundry, it is always wash 1 20%
first

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 0% 75% 80% 85% 90% 95%  100%

Four laundries have experience with the disposal of infectious textiles, two of which have solved
this problem, and in two cases were the disposing solved by the hospital.

14. Where and how is disposed laundry stored before sufficient amount
to be discarded is collected?

Individual answers of respondents:

At minimum 2 tons

It depends on the actual storage space and free handling technique, but around 1000 kg.

According to an agreement with the company that transports laundry, an estimated 200 kg.

It is transported every week with no limitation of quantity

We do not collect discarded textiles; we usually provide it to technical maintenance department or it is
kept by a medical facility for further use.
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The transport of discarded laundry depends on the size of the operation and the method of
handling the discarded textile. If discarded textiles are used as cleaning cloths, the laundry does
not solve the removal. If the laundry sells discarded textiles to a waste management company, the
smallest quantity of textiles is about 200 Kg. Transport intervals also depend on the size of storage
areas, so in some cases it is 1000 Kg, sometimes more than 2000 Kg.

15. How many discarded textiles must be collected to be taken away?

Individual answers of respondents:

At minimum 2 tons

It depends on the actual storage space and free handling technique, but around 1000 kg.

According to an agreement with the company that transports laundry, an estimated 200 kg.

It is transported every week with no limitation of quantity

We do not collect discarded textiles; we usually provide it to technical maintenance department or it is
kept by a medical facility for further use.

The transport of discarded laundry depends on the size of the operation and the method of
handling the discarded textile. If discarded textiles are used as cleaning cloths, the laundry does
not solve the removal. If the laundry sells discarded textiles to a waste management company, the
smallest quantity of textiles is about 200 Kg. Transport intervals also depend on the size of storage
areas, so in some cases it is 1000 Kg, sometimes more than 2000 Kg.

16. How often is discarded laundry transported out from your laundry?

Individual answers of respondents:

(2x) Every two months

In average 10 times per year.

Every week

We do not collect discarded textiles; we usually provide it to technical maintenance department or it is
kept by a medical facility for further use.

The transport interval is two months in two cases, roughly five weeks in one case and weekly in one case.
One laundry is disposed of in a different way, so there is no need for transport.

17. Please, indicate your annual costs of discarding of disposed laundry:
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Individual answers of respondents:

0 CZK — discarded textiles are sold to the customer, so we issue an invoice. (customer reprocesses this
textile into cleaning clots etc.)

52 000 CZK/ annually

Textiles are sold as a waste material, so costs are 0 CZK

No costs. We do not collect discarded textiles; we usually provide it to technical maintenance
department or it is kept by a medical facility for further use.

Only one company has been able to calculate the cost of disposing of laundry. Other laundries stated
that they would sell the discarded textiles or use the discarded textiles as a cleaning material for their
own use or for the customer (they will leave them free of charge).

18. Please, indicate what do these costs consist of (e.g. discarding,
storage, transport....) and if possible, identify % of these parts:

Individual answers of respondents:

no costs - transport costs will be covered by the invoice for discarded textiles
Personnel costs for discarding, sorting, depreciation, manipulation and invoice issuing.
(3x) -

For the most part, laundries do not monitor the activities related to the decommissioning and disposal of
textile waste. In three cases they did not mention any activities related to this activity, in one case the
laundry reported activities related to textile decommissioning (decommissioning, sorting, depreciation,
handling, sales billing). Again, in one case, the laundry said that the cost of transport would be covered
by the revenue of the textiles sold.

19. What is the way of disposal of discarded laundry?

Answers options Answers Part

@ Transfer to landfill 1 20 %
Transport to incinerator 0 0%
Recycling — handover to the relevant organisation 0 0%
Handover to authorized waste disposal company 0 0%

® Another — please, fill in ... 4 80 %
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0%
0%
0%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% T0% 5% 80% 85% 90% 95%  100%

Respondents answer Another - please, fill in:

® This textile is clean and due to the high cotton content it is still used as cleaning cloths etc.
Approximately 2% of this is not used and this is liquidated by the customer.

@ Sale of discarded textiles to companies that use this textile as a secondary raw material, for example for
the production of polishing wheels, or the production of shredding.

® Sale for further use
@ ltis solved by hospital

Disposal of discarded textiles is carried out in three ways - either by handing it to landfill (in one
case) or by selling it for further processing of textiles into new products, which is the most
common method. In practice, the waste textile is also used for maintenance department, or the

laundry leaves the textile free of charge to the hospital as a cleaning clothes and maintenance
purposes.

20. We would like to find out how the discarded textile is being disposed
of. Therefore, we would like to ask you for the name of the company that
provides for you the disposal of textile waste and possibly also the

contact person who we can contact:
Individual answers of respondents:

Dimatex

MICRON PLUS spol.s.r.o., Dimatex CS, spol. s r.0., SOZOL servis, spol. s r.o., trucks services, tool shops etc.
(2x) -
Linen and terry laundry is stored, then sold. We do not discard textiles.

Respondents stated the names of companies that buy textile waste for further processing into
other industrial products - for example, polishing discs or cleaning rags especially for technical
fields (engineering, wood-processing industry etc).

Two laundries did not answer the question.

Strana 15



iteirrey BB study of the influence of material composition of the leasing
CENTRAL EUROPE 555

ENTeR medical laundry on generation of waste

21. What % of leasing textiles is 100 % cotton?

Answers options Answers Part
0-25% 4 80 %
o
26-50 % 0 0%
51-75% 0 0%
® 76-100% 1 20%

0%
0%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% T0% 5% 80% 85% 90% 95%  100%

In four companies is laundry of 100 % cotton made up to 25 % of all rented textiles. One laundry
rent just products made of 100 % cotton.

22. Please, specify which products are mainly concerned:

Individual answers of respondents:
blanket cover, pillow-case, sheets, underlay
(2x) terry products
t-shirts
linen, surgical, staff apparel

Textiles which are made of 100 % cotton are mostly bed linen (pillow-case, blanket cover, sheets,
underlays...), also is this textile material used for personnel products and surgical laundry.

23. Please, indicate three most used fibre compositions of blended

material laundry (including % of each materials) which is used in your
laundry:

Individual answers of respondents:

66% polyester and 33% cotton staff apparel, in average 60% cotton a 40% polyester for linen products
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polyester/cotton 65/35% - staff apparel, polyester/cotton 20/80 linen
80% cotton/20% polyester - linen; 75% polyester/25% cotton - staff apparel; 50% cotton/50% polyester —
patient

apparel
65% polyester/ 35% cotton personnel laundry; 50% cotton/ 50% polyester, smocks and t-shirts; 50%

cotton/ 50% polyester polo-t-shirts
mostly 100 % cotton

Material composition of blended textiles is demonstrated in the table below. There you can see
that in the field of linen products is dominated majority part of cotton than in the field of patient
apparel. The lowest part of cotton contains personnel laundry. In one laundry still dominate 100 %
cotton, so this answer is not reckoned.

Linen Personnel laundry Laundry for patients

60 % cotton 40 % polyester 66 % polyester 33 % cotton

80 % cotton 20 % polyester 65 % polyester 35 % cotton

80 % cotton 20 % polyester 75 % polyester 25 % cotton 50 % cotton 50 % polyester
65 % polyester 35 % cotton 50 % cotton 50 % polyester

Table No. 1 Different material composition used for rented textiles

24. What fibre composition do you use for surgical textiles?

Answers options Answers Part

@ 100 % cotton 1 20%
65 % polyester / 35 % cotton 2 40 %
50 % polyester / 50 % cotton 0 0%
Another — please, fill in... 2 40 %

0%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 0% 5% 80% 85% 90% 95%  100%

Respondents answer Another - please, fill in:

@ only polyester — we have a minimum of surgical textiles (in the field of surgical textiles we do just
washing, not renting. This kind of laundry is mostly from 100 % cotton)

® 25% cotton /75% polyester
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In the field of surgical textiles is 100 % cotton presented in one case, in two cases 65 % polyester
and 35 % of cotton. Material composition 75% polyester and 25% cotton was also mentioned. In
one case, 100% polyester. From the above information, it can be concluded that polyester / cotton
blends are used for most surgical textiles, with polyester dominating.

25. Please, indicate the most important criteria for purchasing of leasing
textiles (e.g. suppliers stability, material quality declared by the
certificate, declared lifecycle, recommended textile care, offered price,
supplier’s industry experience, way of handling complaints....):

Individual answers of respondents:

Quality of textile products (basis weight of textiles / stability / colour fastness), eco-label, know-how of
the supplier

Long-term collaboration with a selected supplier, collaboration of the clothes design development,
material testing and its composition in industrial laundry condition, capacity of deliveries of individual
laundry assortments f. e. g. company logo, colour variants, possibilities of usage of logo’s and different
printings

Material quality, the way of recommended textile care, price

Processing method - difficulty

Supplier stability, material quality, price

It is evident from the above answers that the selection of the supplier is a multi-criterial choise.
When purchasing textiles for leasing, the most of the respondents agreed for quality of material,
stability of supplier, it’s professional know-how, the way of textile care up to the price. Important
is also flexibility of the supplier, including design requirements (design, colour variants, custom
printings and logo’s).

26. Please, specify textile care technology most used for 100 % cotton
Laundry (Please, specify Laundry machine used, washing temperature
and finishing methods — e.g. ironing press, ironer lines, tunnel finisher):

Individual answers of respondents:

Tunnel washing machine / 60°C, 15 minutes washing/ mangel for linen and staff apparel, optionally
cylinder ironers for doctor’s clothing

We use mostly blended materials, cotton mostly as terry products, technological processing is set as
chemo-thermo disinfection, mostly at 60 °C, some products i.e. kitchen textiles, table cloths and
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infection laundry is washed at 90 °C. Tunnel washing machine or washer extractors, automatic pre-drying
and drying, garment is on 85 % processed at tunnel finisher, other textiles and flatwork at cylinder
ironers, drying and automatic folding

Tunnel washing machine, drying

Barrier machine, temperature 60°C, dryer, cylinder ironer

Tunnel washing machine, 90°C, cylinder ironer

The most used technology processing is in continuous tunnel washing machine at 60 °C with
chemo-thermo disinfection, which is a procedure for hygienic washing of the laundry in the
influence of the chemical agents and temperature. In one case is thermo-disinfection used, which
is procedure when laundry is washed at minimum 15 minutes under the 90 °C temperature. Next
steps are the same — squeeze press and drying. Garment is finished in tunnel finisher, flatwork at
cylinder ironers, machine drying and folding.

27. Please, specify textile care technology most used for Laundry made
from fibre mixture if different from 100 % cotton (Please, specify Laundry
machine used, washing temperature and finishing methods — e.g. ironing
press, ironer lines, tunnel finisher):

Individual answers of respondents:

washing the same as for 100% cotton, finishing at tunnel finisher
The same as for cotton products

Continuous tunnel washing machine, tunnel finisher

Barrier machine, temperature 70°C, tunnel finisher

According to the respondents, the textile care for blended textile is nearly the same. The
difference is just at the temperature — for 70 °C.

28. Please, estimate average and maximum number of usage cycles for
laundry made of 100 % cotton:

Individual answers of respondents:

125 washing cycles

From 80 to 100

average 50, maximum 80
average 20, maximum 30
average 100, maximum 200
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The experience with the numbers of usage cycles for 100 % cotton products are very different —
from 20 cycles of usage to 200. In the average it is 75 cycles per one cotton product, in maximum
than 102,5.

Average number of wusage | Maximum number of usage
cycles cycles
125
80 100
50 80
20 30
100 200
Average 75 102,5

Table No. 2 Number of usage cycles of 100 % cotton

29. Please, estimate average and maximum number of usage cycles for
laundry made of blended material:

Individual answers of respondents:

175 washing cycles

From 80 up to 180

Average 70, maximum 110
Average 100, maximum 150

Average number of usage | Maximum number of usage
cycles cycles
175
80 180
70 110
100 150
Average 106,25 146,67

Table No. 3 Number of usage cycles of blended material

The experience with textile care cycles with blended materials up to the end of life are different —
since 106 cycles up to nearly 150 usage cycles. Compared to cotton the average increase is
approximately 25 %, in maximum numbers of usage cycles it’s almost 30 %.
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30. Which laundry (in terms of the number of items) is being discarded

annually more?

Answers options Answers

@ 100 % cotton 3
Laundry made of fibre mixture 2
Similarly, 0
Another — please, fill in 0

0%
0%
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65%

Most of the respondents said that in terms of number of pieces they discard more products made

of 100 % cotton.

31. For the selected answer, please, specify whether flat linen or

garments are being discarded more:

Individual answers of respondents:

Garments
Garments
Garments (in term of number of pieces)
Flat linen
Flat linen

Respondents answered that in the case of 100 % cotton is being discarded more garment (in three

cases) and in two cases it is flat linen.

32. What is the fibre composition of the most frequently discarded

laundry (in case of blended materials)?

Individual answers of respondents:
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100% cotton
polyester/cotton 65/35 %
25%cotton/75 %polyester
65% polyester /35% cotton

The first answer is irrelevant. In two cases is the most frequently discarded laundry made of the
same material composition - 65 % polyester and 35 % cotton. In one case is mentioned
composition 75 % polyester and 25 % cotton. Last respondent did not answer because they use for
textile leasing just 100 % cotton.

33. Could you specify a type of this laundry?

Individual answers of respondents:

t-shirt

Mostly trousers and smocks, reasons —worn out, colour changes, sheets, underlays in both colour stains
staff apparel

garment

All three relevant answers agree that are more discarded garments (for worn out or colour
change), in case of flat linen, there are colour stains as frequent reason for discarding.

34. Fill in, please, the most frequently used technology for laundry
processing:

Individual answers of respondents:

Washer extractor, capacity 200 kg with dividing wall + tunnel finisher

Tunnel washing machine, chemo-thermo disinfection 60°C, machine pre-drying, tunnel finisher for
garments steam/hot air 135 °C, flat linen at cylinder ironer 185°C

Tunnel washing machine, tunnel finisher

Tunnel washing machine, temperature 65 °C, ironer

In one case there is a washing in washer extractor and in three case sis use tunnel washing
machine. In two cases is used chemo-thermo disinfection method (60 °C or 65 °C). Others do not
specify how to disinfect laundry.
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35. How often do your customers complain about laundry being after its
end of life?

Answers options Answers Part
@ Several times per week 0 0%
Several times per month 3 60 %
Several times per year 0 0%
Exceptionally 1 20%
@ Never 1 20%
@ Another - please, fill in... 0 0%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% T0% 5% 80% 85% 90% 95%  100%

Customers complains concerning the exceeding of lifetime of the textiles occur in the respondent’s
companies in three cases several times per month, in the remaining two companies exceptionally
or never.

36. If the answer is different from never, complaints are more concerned
about:

Answers options Answers Part
@ 100 % cotton 1 20 %
Mixed fabrics, please, indicate the most concerned textile mixture 4 80 %

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% T0% 715% 80% 85% 90% 95%  100%

Individual answers of respondents:

We use almost exclusively composition polyester/cotton (except terry programme).
25% cotton/75% polyester
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65% polyester/35% cotton
Answer for the question No. 35 is never

Consumer claims are concerned exclusively of mixed textiles which are predominant at the market
of textile leasing.

37. Do you use any items on your laundry that’s are necessary to remove
before discarding laundry (e.g. chips)?

Answers options Answers Part

@ Yes 3 60 %
No 2 40 %
Another — please, fill in... 0 0%

0%
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% T0% 5% 80% 85% 90% 95%  100%

Three of five respondents said that for leasing textiles uses elements which is necessary to remove
before discarding.

38. If yes, could you specify the volume of this laundry?

Answers options Answers Part
@ 0-25% 0 0%
26-50 % 0 0%
51-75 % 1 20%
@ 76-100 % 2 40 %
® Another — please, fill in... 2 40 %
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2 (40%)

2 (40%)
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%  55% 60% 65% 0% 5% 80% 85% 90% 95%  100%

Respondents answer Another - please, fill in:

@ irrelevant

® Answer for the question No. 37 is No

Two of respondents do not use any of special elements. Remaining three respondents use
monitoring elements. Two of them in the volume of 76 — 100 %. One respondent in the volume of
51-75 %.

39. On which type of linen are these elements used?

Answers options Answers Part
@ Bedlinen 3 60 %
@ Staff apparel 3 60 %

Patient apparel 2 40 %
® Another — please, fill in... 2 40 %

3 (B0%)
3(60%)

2 (40%)
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%  55% 60% 65% T0% 5% 80% 85% 90% 95%  100%

Respondents answer Another - please, fill in:

@ irrelevant

Three of the respondents answered that they use these elements on bed linen and staff apparel.
Two respondents use these elements even at patient apparel. We can assume that these two
laundries use these elements for all textiles, one laundry just for bed linen and staff apparels, not
for patient apparels. Two laundries do not use chips or different monitor elements.
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40. What are the costs to remove these elements from the laundry?

Individual answers of respondents:

irrelevant

See the answer No. 17 and 18. We do not monitor elementary costs to remove chips, total costs during
the year 52 000 CZK.

negligible

Our own seamstress

The chips removal costs are monitoring by one company include in tracking of annual laundry
disposal costs. Other laundries do not monitor these specific costs because they are included, for
example, under the linen repairs (seamstress wage costs) or are negligible.
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Summary of the results of the questionnaire survey

The respondends that answered the questions from the questionnaire survey are representatives of
medical textiles rental; in two subjects in the range of 51-75% of production, in one case even 76-100%
of the production volume. One laundry provides rental of medical textiles in the range of 6 - 25% of the
services provided and the last respondent in the range of 0 - 5% of the production volume. The extent of
the fields covered varies among respondents - from almost 100% of the medical linen rental service to a
small volume of up to approximately 5%.

Part A — Laundry decommissioning

In most cases, laundries have contractually covered disposal conditions for discarded textiles. In two
cases the conditions are set the same for all clients, in two cases the conditions differ individually. In one
case the disposal of discarded textiles is not dealt with by the laundry.

There are several parameters for discarding textiles from the use cycle. The most important are the
holes, change of colour shade and possible stains. It is also important parameter the reduction the basis
weight. Less significant is the number of repairs or the achievement of usage cycles expected.

Decommissioning of textiles is always done in laundries.

Four out of five laundries provide laundry repairs. The vast majority (three of the four answers) of the
laundries provide repairs by their staff. In one case they use an external company for repairs.

Discarded linen from one customer or department can be used at about five percent for another
customer or department.

The respondents to this questionnaire survey discard nearly 70,000 pieces of medical textiles annually.
According to expert estimates it is about 35 tons. This textile forms from 5 - 100% of the total discarded
laundry. The share depends on the product portfolio of the laundry.

The surgical laundry care cycles are 100 % monitored by one laundry, three laundries monitor this
parameter partially, one laundry does not monitor usage cycles at all. Two laundries discard surgical
fabrics when the recommended cycle limits are reached. However, two Laundries continue to use these
textiles, provided the surgical fabric does not show any signs of damage.

Laundry employees are partly experienced in the disposal of infectious textiles as hazardous waste. Two
of five laundries have already solved this situation. Two Laundries also encountered this problem, but the
disposal was resolved by the hospital.

Storage, removal and disposal of discarded textiles

The discarded linen is transported as needed depending on the requirements of the discarded linen
customer or the storage capacity. In some cases, 200 kg is carried away, in others 1000 or 2000 kg. The
pick-up interval is also different - in some operations every couple of weeks, sometimes 5 weeks, and
sometimes every two months.

Only one laundry was able to quantify the exact annual costs. Other companies do not monitor the
disposal costs of discarded textiles separately. In addition, the sale of discarded textiles generates
revenue in some cases.
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There are basically three ways to dispose of laundry:
. pass to landfill (in one case)

. sale for further processing. The discarded textile is used as a starting material for the production
of polishing wheels, cleaning rags for industrial operations (engineering, car service, tool shop...), or for
the production of non-woven textiles.

. handing over textiles, for example to maintenance department for use in the machinery repairs,
or handing over to a hospital that also uses textiles for the maintenance or cleaning purposes.

In many cases, discarded textile is used as secondary raw materials for the production of other technical
applications - polishing discs, cleaning cloths, cleaning fabrics, textiles for the furniture industry and
many other technical applications.

Part B — Information about textile materials, material composition and laundry technology

100 % cotton textiles are used in textile leasing sector in minority volume. In four out of five
respondents, 100 % cotton underwear accounts for up to 25 % of the volume. Only one company uses
mainly cotton. 100 % cotton can be found especially in bed linen, terry program and also as surgical and
staff apparel.

From the above answer, it can be concluded that mixed materials dominate in the sector of medical
textiles renting. It is not possible to read clearly the three most frequently used material compositions
from the answers; in any case, the answers can be summarized by mathematical methods as follows:

e Bed linen is mostly made of a mixture of 80 % cotton, 20 % polyester (on average the material
composition is 73.3 % cotton and 26.6 % polyester)

e medical staff's apparel is mostly made of 65 % polyester / 35 % cotton (on average the
material composition is 67.75 % polyester and 32 % cotton)

e Patient apparel is made from a mixture of 50 % cotton and 50 % polyester

Surgical textiles are in two cases made of 100 % cotton (once rented laundry and once as a laundry
service), in two cases a blend of 65 % polyester and 35 % cotton and once 75 % polyester and 25 %
cotton.

The most important parameters for the purchase of leasing laundry are the quality of the material,
stability and professional know-how of the supplier and the price offered. There is also a requirement for
cooperation with the design development, material testing in industrial laundries, sufficient capacity to
supply the assortment and the company logo.

The technological process of maintenance of laundry with different material composition (mixed X 100%
cotton laundry) is almost identical. The reason is the processing of large loads of laundry and very similar
character of textiles. Therefore, washing in a continuous washing line (tunnel washer) with a bath
temperature of 60 ° C and chemothermal disinfection prevails. It is followed by squeeze press, pre-
drying and drying. Depending on the character - garments in a tunnel finisher, other textiles then ironing
on a cylinder ironer or dryer and machine folding. The difference in cotton is only in one Laundry at the
temperature of the washing bath - it is 10 ° C higher (i.e. 70 ° C).
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The durability of the laundry is defined by the number of maintenance cycles until it is discarded.
Products with 100 % cotton can be used on average 75 times (even 76, 6 times after removal of
extremes), up to 102.5 times (after removal of extremes 90 times). For mixed material products, the
average number of maintenance cycles is 106.25 and at maximum 146.7. It is therefore more than
evident from the above information that the blended materials significantly extend the life cycle of
textile products and increase their use rates.

In laundries, is decommissioned more often textiles made of 100 % cotton, mainly (related to the fact
that cotton is used more for flatwork). In the case of mixed materials, the garments with a composition
of 65 % polyester and 35 % cotton is most often discarding group of textiles. The laundry is mainly
processed in a continuous washing line with chemo thermal disinfection.

Complaints that laundry is used beyond the declared maintenance cycles are faced by laundry operators
several times per month and are typically mixed textiles.

On the Czech market, laundry monitoring equipment is used, which must be removed before discarding.
Among the respondents there are three Laundries that use these elements and two Laundries that do
not use these elements. One laundry uses these facilities for 51-75 % of the volume of leasing laundry,
two laundries use chips for almost the entire range. Tracking devices are used for a wide range of rented
textiles - from flatwork (bed linen, towels, etc.) to shaped (patient and staff apparel).

As a rule, laundries do not separately track the cost of disposing of laundry, as many activities are
covered by other processes (for example, decommission of on dispatch, removal of tracking chips at a
sewing workshop, etc.). Also, for part of laundries, discarded textiles represent revenues in the form of
the sale of this textiles as a secondary raw material for further industrial products.

In addition to independent work with textiles and their discarding, it is also possible to encounter
considerable dust and sedimentation of textile particles in the interiors of laundries. This dust is called
production dust and is similarly found in textile factories. It is a mixture of small particles of textile and
air and can be explosive in greater concentration. In any case, it is a contamination of the working
environment that can cause various allergic reactions to workers. Production dust is not recycled but
disposed of as municipal waste.

Conclusion

A survey conducted in the field of medical textiles has shown that the textile renting companies for
medical facilities use mixed materials in their practice. These fabrics, with a suitable material
composition, provide both wear comfort and durability, which is represented here by the proportion of
synthetic fibres. The survey clearly showed that textiles with a chemical fibre content have a life cycle up
to a third longer than 100 % cotton products.

Laundries have an efficient way of disposal of discarded textiles in the form of sale for further processing
as secondary raw materials. Discarded textiles, after further processing, find use as cleaning cloths,
insulating fabrics, cleaning fabrics, polishing wheels or fabrics for the furniture industry.
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Thus, the principles of circular economics are already applied in this sector - both for the used textile
materials (a combination of synthetic and natural fibres and the use of their specific properties) and for
the disposal of discarded textiles - the use as secondary raw materials.

The situation is different for hospitals that operate their own laundry. Here, the use of 100% cotton
linen, which has clearly shorter lifespan than blended linen, still prevails. The question is also the quality
of the purchased laundry, whose main parameter is mostly favourable price. The study provides strong
arguments for the purchase of mixed textiles in hospitals. Here, it is necessary to educate the staff of the
hospital laundry purchase department, who can prolong the life of medical textiles by appropriate
selection of the material composition of the laundry and thus reduce the amount of waste generated.

The second area that offers the potential to extend the lifespan of textiles is the hotel sector. Hotels and
other accommodation facilities generally have high demands on the look and handle of the textiles
used. Usually it is bed linen and terry textiles made of 100% cotton. The use of blended materials with a
predominant share of natural fibres could extend the service life of the material without noticing
consumers. This would reduce the environmental impact not only of the textile waste generated but
also of savings in the textile care process (lower water consumption).
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