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smokers tend to eat more leafy vegetables than
do smokers.

Any credible study that uses cotinine as a
biomarker for ETS exposure must consider the
effect of diet.

Elia Sterling
President
Theodor D. Sterling and Associates Ltd
Vancouver, British Columbia, Canada
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Swedish Book Outlines Problems w¡th Building Materials Emissions
A publication from the Swedish Council for Build-
ing Research tackles the question of building
materials and how they relate to IAQ problems.

Included in the book - Building Materials Identt-
Jied as Mqjor Sourcesþr Indoor Air Pollutants -are 24 case studies that demonstrate the pollu-
tion potential of such common materials as
vinyl flooring, paints, carpets, linseed oil-based
products, self-leveling compounds, and even
timber.

After discussing the cases, which come from
various countries, the report concludes that the
most practical and efficient way to deal with the
problem is a two-pronged attack to develop
products with lower emissions and to remove
high-emission products already in buildings.

Types of Emissions
According to the report, various types of
materials contribute to indoor levels of volatile
organic compounds (VOCs), among them
polymer materials, concrete and self-leveling
compound, floor adhesives, alþd patnts, and
linoleum. It also talks about the contribution
that moisture makes to IAQ problems.

In materials based on petroleum hydrocarbons,
the polymer itself is not volatile, due to its molec-
ular weight, but some of the raw materials can
remain in the material as residual monomers
and can enter the indoor air.

Also of concern is the decomposition of phtha-
late plasticizers, which can also contain small
traces of alcohol components.

Because damp conc¡ete and some of the self-
leveling compounds used in concrete are highly
alkaltne - some with pH values as high as 14 -moisture damage from alkaline hydrolysis is
also possible.

Some concrete floor slabs cast directly on the
ground can take several years to properþ cure.

The report states that the drying-out time is
proportional to the square of the thickness of
the slab.

Depending on the compositj.on of the com-
pounds, amines can result from thei¡ break-
down and are responsible for a variety of
amine-based substances in the air.

P¡oducts that are based on linseed oil -linoleum and paints and varnishes that dry by
oxidation - can produce other pollutants. Ac-
cording to the study, linseed oil contains several
carboxylic acids with double bonds such as oleic
acid, linoleic actd, and linolenic acid.

Linseed oil hardens by formlng cross bonds be-
tween the high molecula¡ acids, but even after
the main hardenf:rg, small quantÍties of acids
with unreacted double bonds still remain.
These can produce aldehydes due to oxidatlon
at these bonds.

In one case cited in the study, paint applied to a
radiator released aldehydes with a range of
molecular weights. The report hypothesizes
that the heat from the radiator probably ac-
celerated the oxidation ofthe aldehydes to car-
borylic acids.

The report notes that the same can probably
happen to linoleum floor covering. In another
case, such a floor covering gave off strong smells
when the sun was shining on tt.

Another concern is the dust that collects lrì ven-
tilating systems. Thls can adsorb and release
chemicals over a period of time. In one study tn
a 16-year-old office building, all air was recircu-
lated for a trial perlod. VOCs from the ventilat-
ing system were four times higher than those
emitted by the premises.

Case Studies
The study presents 24 cases of varying lengths,
showing the effects various building materials
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can have in real situations. One illustrative
case involved a newly built school, in which stu-
dents and staff notfced unpleasant smells.
Measurements in the parts of the school where
the odor was the strongest indicated ethyleryl
acrylate and other substances at concentrations
of about 30 micrograms per cubic meter (pglm3).

Samples of floor covering taken from the floor
and from an unused roll in a storeroom were re-
leasing octanols, as well as various solvent
substances.

The irrvesttgators noted that the smell of decom-
posed plasticizer was noticeable throughout the
building and they also noted that the floors had
been leveled with an unapproved self-leveling '
compound. Tests indicated ammonla under-
neath the floor covering.

The conditions were complicated by the fact that
the ethylocyl acrylate was also detected in lower
concentrations in the outdoor alr in a venttla-
tion duct on the roof of the building, most likely
due to reentrainment from a nearby exhaust.

In orde¡ to get ¡1d of the smell, school workers
removed the floor coverings. Ethyleryl acrylate
levels dropped by about a factor of tOO, but
detectable odors persisted, prompting officials
to grind away several millimeters of the self-
leveling compound to remove adhestves and
any other substances that might have migrated
tnto the compound.

Follow-up measurements lndlcated low con-
centrations of VOCs, with no particular substan-
ces dominating.

Coping With Material Emissions
The study recommends that source control is
the most practical way to deal wlth VOC emis-
sion from building materials. The most obvious
method of deallng urith high-erntssion materials,
as the report notes, is to remove them. Where
this is impossibté or difftcult, as with load-bear-
ing structures, encapsulation is another option.

While lncreasing ventilation is an option, the
report notes that 'It is hardly sensible to design
méchanical ventilation systems on the basis of
the capacity to control emissions. The various
ways in which problems can arise can probably
¡eit be dealt with by removing the source of
emissions and replacing it with new chemically
stable and low-emission materlals."

Chamber studies can show the emission poten-
tial of buitding materials and can help manufac-
turers determine how to reduce the total
emlssions during product development.

The study also briefly discusses existin$ emls-
sion controls in Nordic countries.

Ttre 72-page book is avallable for SEK 8O

US $Io.5O) by writlng to Svensk Byggtjänst'
S-17188 Solna, Sweden.

Ð

ISIAQ to Make Debul at Indoor Air '93in Helsinki, Finland
The newly formed Internaüonal Society of In-
doorAir Quality and Climate (ISIAO) has desig-
nated Indaor Air'93, July 4-8, in Helsinlct,
Finland, as its first maJor conference (see L\QU,
March 1993). For those who wish to extend the
conference, ISIAQ will also cosponsor a satellite
conference in St. Petersburg, Russia, following
the Helsinki meeting.

AEIOK, the Russian
building environme r
for the s¡rmposium,
Cor4fort" artdtle Indpor Enuironment. The four-
day program is designed to combine bustness
and pleasure.

Those who are attending the satellite symposl-
um will leave Helstnki by bus in the morning of

L JuIy g and travel to St. petersburg. Dtnner ãnd
J a'rvVhite Nights" boat cruise will follow.

Daily sessions will include technical dlscus-
sions, workshops, a visit to the Laboratory of In-
dustrial Ventilation, Air Condltioning, and
Purfication, and a tour of an FIVAC manufactur-
tng plant.

Sightseeing opportunities include the Admiralty'
the Hermitage, St. Isaac's Cathedral, the Rus-
sian Art Museum, and the Summer Palace' Par-
ticipants will leave for Helsinki by bus on the
evening of July 12, arriving early the following
morning.

Cost of the symposium ls FIM 2,750 (US $475)
for delegateJand FIM r,75O (US $3OO) fot ac'
companylng persons.

For more information, contact Tïavel E>cperts, In-
doorAir'93, P.O. Box t3O, SF-OO161 Helsinki'
Finland: Fax: +358 O 61f 188.
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