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PVC: Market leader with  
drawbacks affecting indoor air 
hygiene and durability

Floor coverings of PVC have the largest share 
of the global market. For health reasons, this 
is inexplicable. It has been proved that the 
manufacturing process for this product of 
chlorine chemicals has severe disadvantages. 
PVC, whose main constituent is vinyl chloride, 
is originally a hard, brittle material. Only 
additions of large quantities of plasticisers 
(10–30%) and heavy metal stabilisers make it 
suitable as a resilient floor covering.

The greater part of these plasticisers is made 
up of phthalates that are not bonded firmly 
in the flooring, but can evaporate, be was-
hed out, or be abraded away under daily 
use.

Phthalates are strongly suspected of da-
maging the liver, kidneys, and reproducti-
ve organs and interacting like a hormone. 
Recently, a number of so called “organic 
plasticisers” like citric acid ester and castor 
oil have been used in a number of products. 
Long term experience with these products’ 
properties is still not available.

The Federal Environmental Agency UBA re-
fuses to award these PVC products the “Blue 
Angel for low emissions” eco-label because 
this environmental label prohibits chlorinated 
hydrocarbons in its award conditions (RAL-
UZ 120). Also a 2011 study by BUND (Friends 
of the Earth Germany) identified PVC pro-
ducts as a serious health hazard in day care 
facilities. 

In the event of fire, the chlorine contained in 
PVC floorings emits toxic combustion ga-
ses, including dioxins and furans, and forms 
hydrochloric acid in combination with fire 
fighting water. The UBA therefore recom-
mends using chlorine free materials in “areas 
with a high density of persons”.

Durability and cleaning 

The drift of plasticisers changes the dimen-
sions of PVC floor coverings, counteracting 
permanent dimensional stability. Joint sealing is 
therefore necessary in most cases. Shrinkage 
can cause the joins to tear. Cigarette burns le-
ave clearer marks than on other resilient floor 
coverings.

The cleaning procedure for PVC floorings is 
largely identical to other resilient floor cover-
ings. In earlier years, PVC was coated on site to 
improve its cleaning properties. In the mean-
time, the majority are lined with a film before 
they leave the production facilities. Their useful 
life depends greatly on the application, the 
frequency and intensity of use, and the clea-
ning methods employed. For this reason, the 
film must be replaced at regular, scheduled 
intervals.

Note:

In order to avoid the term “PVC” as an 
abbreviation for polyvinyl chloride, and 
therefore its negative image, in their pro-
duct descriptions, manufacturers also label 
their products vinyl, CV, or design covering. 
According to the SHI, the health problems 
remain unchanged.



Linoleum and rubber: utilization 
phase to be considered

A closer look at the two other product 
groups linoleum and rubber reveals imme-
diately that the “natural product” linoleum is 
generally lined with a coating of polyuretha-
ne or acrylate polymer only a few micromet-
res thick. This plastic coating is to protect the 
sensitive wear layer against abrasion and to 
facilitate cleaning.

These coatings are mostly applied at the 
factory, but must be replaced regularly when 
under heavy use. As a consequence, the 
living space suffers from additional organisa-
tion and costs and greater levels of chemical 
components. Due to its heterogeneous com-
position (coating, linoleum, jute backing) and 
its hydrophilic characteristics, linoleum floor 
coverings must generally be joint-sealed.

Despite this coating, linoleum products emit 
the characteristic odour caused by oxidati-
on processes. Analyses of indoor air have 
shown that this unpleasant odour is formed 
by higher concentrations of aldehydes and 
sometimes terpenes.

On the other hand, rubber floorings, above 
all uncoated qualities, exhibit the tightest 
surface of all resilient floor coverings, do 
not shrink, and so need not be joint sealed 
for most applications. In the past, rubber 
floorings have proved particularly robust.

Their sustainedly high permanent resilien-
ce and their good footfall noise insulation 
(from 6 dB as standard to 20 dB for special 
acoustic products) promise both ergonomic 
and acoustic advantages. They are cleaned 
with agents that help to conserve resources 
and are used according to the manufactu-
rer’s recommendations. Moreover, market 
leading products have been certified with 
good health properties.

Under these conditions, the SHI and TÜV 
Rheinland selected a rubber floor covering 
(noraplan sentica 6504 fixed with nora sys-
tem blue) for the tested healthy classroom 
in the model project “Gesunder Lebensraum 
Schule”.

Like all products from this manufacturer, the 
whole floor covering system was awarded 
the “Blue Angel for low emissions” environ-
mental label. Extensive measurements veri-
fied the health suitability of the floor cover-
ing system: Even the first results measured 
after seven days in the model classroom 
showed that volatile organic compounds and 
formaldehyde were below the strict levels 
recommended for indoor air quality by the 
UBA.

Rubber floor coverings from the manufacturer nora  
systems proved their qualities in the healthy model  
classroom tested by the SHI and TÜV Rheinland.
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The way to a healthier floor 
covering for healthcare and 
educational buildings

The building and renovation of public institu-
tes centres on the wording used in the call for 
building and planning services and how the 
product criteria are rated. If a building product 
must fulfil certain (health) properties, these 
may be defined in calls for tenders free of 
discrimination.

Instructions can be found in the SHI guideline 
“Schadstoffgeprüfte und gesundheitsgeprüfte 
Innenraumlufthygiene und öffentliche Ver-
gabe” (“Pollutant and health tested indoor 
air hygiene and public awards”) available in 
conjunction with an introductory seminar.

Among other things, this guideline clarifies 
the question as to the practicality of naming 
reference products and how to phrase correc-
tly the equivalence of other products.

For instance, a test must be demanded on 
the product according to the scheme issued 
by the AgBB, the association for the health 
related assessment of building products.

The guideline contains in this respect further 
practical instructions, including consideration 
to planning services for indoor air hygiene 
according to the HOAI (fee ordinance for ar-
chitects and engineers) or the reliable use of 
environmental labels.

The SHI offers editorial services for calls for 
tenders. Also helpful are texts for calls for 
tenders from manufacturers of health tested 
floor coverings, as they exist, for instance, for 
the nora products used in the research

project.

Also recommended are entire installation 
systems. For example, “nora system blue”, a 
TÜV Rheinland tested flooring system with 
the optimal matching of primer, adhesive, and 
floor covering.

This eliminates the often unpredictable 
results when different building chemical 
products react with each other. These tested 
end to end systems offer decision makers a 
high level of technical, ecological, and health 
reliability together with an extended manu-
facturer’s warranty when the tested system 
is installed.



Quality of health over the whole

useful lifetime
Floor coverings in public and private health-
care and educational institutes must fulfil 
very high hygiene, cleaning intensity, and 
durability requirements over decades.

And where indoor air hygiene is concerned, 
they must satisfy additional requirements 
with respect to pollutant emissions from the 
floor structure. Owing to their large areas 
compared with the room’s volume and their 
often direct contact with users, e.g. children 
playing on the floor, floor coverings and in-
stallation materials can contribute greatly to 
pollution levels and prove harmful to health 
and well being.

In the course of energy optimised building 
designs with virtually airtight shells and re-
duced air supply, the long term health quality 
of a floor covering must be rated on the 
same level as other requirements.In addition, 
criteria must be defined for the service life.

These criteria include ease of cleaning, 
resistance to chemical and physical effects, 
service life, and ergonomics in the form of 
permanent resilience and sound insulation.

Resilient floor coverings fulfil these requi-
rements in differing ways. The market is 
shared, in descending order of volume, 
between products of polyvinyl chloride (PVC 
or vinyl, CV, or design coverings), linoleum, 
and rubber.

This brief overview casts light on these 
three product groups with respect to the 
above requirements. The basis is provided, 
for instance, by the criteria in the Sentinel 
Health Certificate, test criteria for installation 
materials, and the approved testing princip-
les and certificates issued by the SHI for floor 
coverings. 

Uninsulated houses (earlier): 
With air permeable shell*

  Shell

* Shell = total outside surfaces with facade, foundation, roof, windows, and doors

  Conventional building 
        materials

  Emission optimised building
        materials

  Ventilation system

Insulated houses (without Sentinel): 
With airtight shell* 
Interior with conventional building materials

Insulated houses (with Sentinel): 
With airtight shell*
Interior with pollutant reduced building materials

Toxic indoor air: The solution lies in the right building concept

       Insulation



If you have any other questions on the 
emission behaviour of floor coverings, please 
feel free to contact the SHI technical product 
management department.

Your contact:

Dipl.-Ing. Volker Gutzeit 
gutzeit@sentinel-haus.eu.

Reference images: nora systems –  
Title page: Klemens Ortmeyer,  
page 4: arus Gmbh Willi Latz / 
Norbert Miguletz

Imprint:
Sentinel Haus Institut GmbH 
Merzhauser Straße 76 
79100 Freiburg 
Tel. +49 761 / 590 481 70  
info@sentinel-haus.eu 
www.sentinel-haus.eu 


