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ABSTRACT
We measured the environmental tobacco smoke (ETS) emissions (diluted sidestream plus
mainstream tobacco smoke) from thee types of cigars: regular, small plastic-tipped, and large
premium. Fifieen experiments (nine using cigars and six using cigarettes) were conducted in
a well-mixed 20 m3 chamber with stainless steel walls. The cigars and cigarettes were both
smoked by machine at a rate of two 35-ml puffs a minute. For each experiment, we collected
filter samples to obtain total particle mass concentration. Integrated nicotine samples were
collected on Tenax sorbent tubes, and nicotine analyses were performed using thermal
resorption followed by GC-FID. Size-resolved particle measurements were made using a
differential mobili~ particle sizer with a 0.01 -0.5 ~m diameter range. Emission factors for
nicotine and total particle mass (for either milligrams emitted per gram of tobacco smoked or
milligrams emitted per minute) were up to 6 times larger for cigarettes than for cigars.

INTRODUCTION
The characterization of emissions from sources of indoor air pollution is important in the
fields of indoor air quality, exposure assessment, risk assessment, and epidemiology. A
critical attribute of sources is the mass of pollutant emissions per unit of fiel consumed or per
unit time. The latter is called the emission rate. Smoke exhaled by smokers and emitted from
the burning end of a tobacco product, commonly called second-hand smoke or environmental
tobacco smoke (ETS), is a major source of indoor pollution.

ETS emission data have been reported for cigarettes by a number of researchers (1).
However, the available information on cigar ETS emissions appears limited to three studies.
Two investigators have reported cigar ETS emission factors for carbon monoxide (2) and total
particle mass (TPIvI) (2, 3 as cited in 4) and another investigator has reported concentrations
for several compounds emitted from cigars that were smoked in an unventilated chamber (5).
The need for more emissions data for cigars motivates the current study.

We conducted a series of controlled chamber experiments for the specific purpose of
generating TPM md nicotine ETS emission data for three different types of cigars (premium,
regulti, and small). We measured the size distribution of ETS particles, since particle size is
crucial in determining both the regional lung deposition and the dynamic behavior of particles
in indoor air. All cigar results are compared to results for cigarettes smoked under identical
conditions.

METHODS
Chamber Experiments. We conducted nine cigar (premium, regular, and cigarillo) and six
cigarette (regular and lights) smoking experiments in an unventilated 20 m3 chamber (<O. 1
air changes per hour). The chamber’s interior surfaces consisted entirely of stainless steel.




