
ENVIRONMENTAL PERSPECTIVES 

Can Plants Help 
Clean Up the Indoor Air? 

D r. B.C. Wolverton, researcher for the 
National Aeronautical Space Admin

istration. in September 1989, made head
lines worldwide by releasing the results of 
an innovative study showing that indoor 
plants could reduce airborne levels of 
some key indoor contaminants in a mat
ter of hours. This study suggested that the 
common indoor plant may provide a natu
ral way of combatting sick building syn
drome. 

In the U.S., indoor plant advocates like 
the Associated Landscape Contractors of 
America (ALCA), seeing the benefits of 
such a study, set up an organization called 
the Foliage for Clean Air Council to spread 
the news of this ground-breaking research. 
This organization quickly passed the news 
to the press, other marketing groups and 
variou associations. As a result, a flurry 
of new anicle appear~ some of which 
hailed a complete solution to ick building 
syndrome. far more than the original re-
earchers had ever showed, but certainly 

rai ing interest in the potential for plants 
to provide a healthier environment 

Despite these claims and statements 
from the press, the plant industry and 
Wolverton. it was never actually demon
strated that the presence of plants cures 

sick building syndrome. What they did 
show was that under carefully controlled 
sealed chamber experiments, certain types 
of plants were able to reduce the levels of 
some volatile organic compounds (VOCs) 
that had been artificially introduced into 
these chambers. 

Typical plants used included spider 
plants and Golden Pothos, which were ini
tially dosed with very high concentrations 
of benzene, formaldehyde and trichloro-

Plants were 
installed on 
the eleventh 
floor of the 
office building 
while monthly 
measurements 
were taken of 
voes, inor
ganic gases, 
airborne 
microbes, 
temperature 
and relative 
humidity 

ethylene. Wolverton was able to demon
strate reductions in pollutant concentra
tions of as much as 90 percent over a 24 
hour period. Similar results were found 
when Wolverton used much lower concen
trations (although still well above normal 
voe concentrations in typical offices). 

Once these results had been released 
to the public, the question remained: 
Could these findings be replicated in the 
real world. outside the laboratory? To an
swer this question, ALCA approached HBI 
to design an experiment to test the theory 
that in an ordinary office environment, 
plants could reduce common indoor pol
lutants. For such a field experiment to be 
successful, an office building was required 
where two identically furnished floors 
were run on entirely separate but identi-
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cal ventilation systems, preferably sharing 
a common outside air intake. Further
more, occupants of one floor would have 
to be persuaded to forego their indoor 
plants for an extended period of time while 
the mea urement~ were being made. The 
Oliver Carr Company had a building in Ar
lington, Virginia that met each of these re
quirements. The tenants, Oracle Complex 
Systems Corporation, had recently moved 
onto the ninth and the eleventh floors of 
the building and while the floor plan on 
each level was not perfectly identical, the 
furnishings, paints and carpets, were the 
same and even the activities on each floor 
were very similar. Each floor was equipped 
with its own mechanical room housing 
identical air handling units. The occupants 
on both the ninth and eleventh floors were 
asked to give up their own plants for a 
month-long period during which baseline 
measurements were made. Following this, 
an attractive selection of indoor plants 
were installed on the eleventh floor by 
ALCA Meanwhile, all plants remained 
barred from the ninth floor. A series of 
measurements were then made for a six
month period on both floors. The ninth 
floor was then similarly decorated with 
plants and the measurements continued 
for five more months. Each sampling set 
consisted of measurements of volatile or
ganic compounds (VOCs), inorganic 
gases, airborne microbes, temperature and 
relative humidity. 

Results 
After a year of sampling, the data was 

plotted and analyzed for any obvious effect 
from the presence or absence of plants. 
Unfortunately, no such obvious effect was 
seen. The levels ofVOCs on the ninth floor 
remained essentially the same as those on 
the eleventh floor throughout the duration 
of the study. It appears that there are other, 
more overwhelming influences on pollut
ant levels, like the effect of ventilation. Con
trol for ventilation in this study relied on 
the fact that mechanical settings for the 
outside air dampers on each floor re
mained identical at all times throughout 
the study. However, variations in leakage 
of air through the outer walls of the build
ing and changes in mechanical perfor
mance of the HV AC system may have 
caused ventilation rates to be slightly dif· 
ferent from floor to floor. These differences 
would have influenced pollutant concentra
tions to a much greater extent than did the 
indoor plants. 

The property management company 
running this building maintained ventila
tion rates equal to or better than the 
ASHRAE prescribed minimum of 20 cfm 
(101/ s) of outside air per person through
out the study period. This ventilation rate 
held down overall levels of internally-gen-
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erated pollutants including all voes to 
minimal levels. Examples are carbon diox
ide, which usually ranged between 500 and 
600 ppm; and nicotine, which was below 
the detection limit of 1.6 ug/m3 virtually 
every time it was measured, despite a 
smoking policy which allowed discretion
ary smoking in individual offices. Levels 
of volatile organic compounds also re
mained lower-<:onsiderably lower than 
used in Wolverton's chamber studies. We 
also have to bear in mind that for obvious 
reasons voes were not released in con
trolled doses into this office environment, 
instead the voes present were those re
leased naturally from the new products 
and furnishings within the building. Over
all, the voe levels were very low com
pared with the artificial levels used by 
Wolverton. At these low concentrations, 
along with the good ventilation rates, any 
effects that the plants had on the quality 
of the air in the office space was negligible. 

Seasonal Effect 
One interesting seasonal effect that was 

noted confirms the strong influence of ven
tilation on the level of a number of contami
nants. Examination of the plots of carbon 
dioxide, RSP, benzene, carbon tetrachlo
ride, 11,l trichloroethane, toluene, 
trichloroethene and xylene against time, 
(some of these voes are shown at right)' 

I Plants 
installed on 
9th floor 

showed a distinct rise in concentration 
during the winter months from November 
through March. Overall ventilation rates 
can be expected to fall to their prescribed 
ASHRAE minimums during this period, 
with corresponding increases in outside air 
intakes to well above these minimums dur
ing the mild temperatures of autumn and 
spring. 

Other things we might expect to see 
after plants have been installed into a 
space include positive changes in human 
attitude. To judge any attitude changes, 
Dr. Diane Relf, an extension specialist in 
Consumer Horticulture at the Virginia 
Polytechnical Institute and State Univer
sity in Blacksburg, Virginia, ran a study 
of staff attitudes in the same office space 
during the year-long period. This survey 
consisted of a series of questionnaires at 
different times to gauge employee re
sponses to the lack of plants, and their 
subsequent installation. In general, em
ployee attitudes about plants were favor
able, however, as employees were initially 
found to have a very positive attitude to
wards their work, it was hard to see a sub
stantial improvement after the plants 
were installed. 

Further Study 
Although this research did not demon· 

strate that indoor air pollution in modem 

offices can be diminished by the presence 
of plants, it did teach us something about 
how future studies would need to be car
ried out A protocol has been developed 
by HBI for further study which involves 
the use of an uninhabited "test home." 
Homes are usually not fitted with dedi
cated outside air intakes and as a conse
quence have ventilation rates well below 
that found in offices. Based on the results 
of this study, it may therefore be homes 
which would benefit most from plants and 
associated air cleaning technologies where 
they can tackle higher levels of pollutants 
caused by extremely low ventilation rates. 
Such a home could be analyzed with tracer 
gases to determine "envelope leakage," or 
the porousness of the outer shell of the 
building. This would be followed by instal-
1ation of various plant/pot assemblies, af. 
ter which the home would be "dosed" with 
known quantities of organic compounds. 
The chemicals' rates of decay would be 
measured, and any variations could be as
cribed to the presence or absence of the 
plants. This method and the concept as a 
whole follows to some extent the ideas in 
Wolverton's original chamber study, but 
on a field scale. Whatever the outcome of 
these experiments, we need to keep them 
in some perspective; plants will always be 
an attractive complement to any office en
vironment 
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