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DANGER OF THE PARTICULATE MATTER EMITTED BY
GASOLINE-ENGINE CARS
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Inhaling magnetic particles could be hazardous as they could interact with
man-made electromagnetic signals producing resonance of the inhaled particles
inside lung cells causing cell damage. Since many epidemiologic studies have
shown associations between pollutants from motor vehicle traffic and adverse
health effects, it becomes necessary to investigate these pollutants for magnetic
particles. In this preliminary study, magnetic particles were detected in the
particulate matter collected from the exhaust of a gasoline engine. Magnetization
measurements were used to identify critical magnetic particulate matter that could
explain some of the health hazards.
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The spectacular boost in motor vehicle traffic has created newer pollutants of
particulate matter < 10 jum in diameter [1], The location of particle deposition in the airways
is determined by the concentration and size of the particles. Particles that are 10 jxm or more
in diameter are deposited in the nose and pharynx, whereas particles that are 5 \im in diameter
or smaller may penetrate to the alveoli. Particles of intermediate size are deposited in differing
proportions at intervening levels [2]. Many epidemiologic studies have shown associations
between the levels of these traffic air pollutants and adverse health effects, such as
exacerbations of airways diseases and even deaths from respiratory and cardiovascular causes
[1]. Bronchitis is found in persons whose occupation involves work in, for example, mining
and welding [3-5]. Coal dust causes emphysema with nodular fibrosis [2]. The majority of
lung cancers is caused among other thing, by chromium, cadmium and nickel [6].

In the 25 years from 1968 through 1992, a total of 100,890 death certificates in the
United States listed pneumoconiosis (dust associated disease of the lungs) as a contributing or
primary cause of death. The majority of these cases were coal worker's pneumoconiosis,
silicosis, and asbestosis [7]. Dusts such as coal, cobalt, talc, and kaolin [8], which are
encountered less frequently in industry than silica, are important causes of new cases of
disease.

The above studies only concerns about the size and concentration of particulate matter
but not its magnetic states. Magnetic particles in human tissues may cause health hazards.
For example, magnetite (Fe3C>4) particles is the best absorber of microwave radiation of any
biological material in the 0.5 - 10 GHz frequency range by several order of magnitudes
through the process of electromagnetic resonance [9]. This includes the frequencies that are
normally used in the cellular telephone industry, 0.8 - 2.0 GHz. Energy absorbed by this
process is first transuded into acoustic vibrations at the microwave carrier frequency within
the crystal lattice via the magneto acoustic effect; then, the energy should be dissipated in
cellular structures in close proximity to the magnetite crystals [9]. That could cause cell
damage.
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Based on the above, it became very important to identify magnetic particles in the
pollutant of the widely available gasoline-engine cars. In this study, the particulate matter
sample was collected on a non-magnetic Cu net that was placed on the exhaust of a gasoline
engine car. The collected material was put in a SQUID magnetometer and cooled in zero
magnetic field from room temperature to 5 K. The temperature was then raised to room
temperature and the magnetization against an applied magnetic field was performed at room
temperature and the data was plotted in Fig.(l).
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Fig. 1. Magnetization versus applied magnetic field of the exhausted material

collected from a gasoline-engine car.

As shown in Fig. (1), there was considerable magnetization signal indicating the
existence of magnetic particulate matter in the exhausted material. To know if this material is
magnetite or not, the collected material was cooled again in zero magnetic field from 350 K
temperature to 5 K. Then a magnetic field of 200 Oe was applied and the magnetization was
measured while the temperature was raised from 5 K to about 350 K. This magnetization
curve, the Zero-Field-Cooled curve (ZFC), is shown in Fig. (2). As shown, the ZFC curve has
a distinctive peak around 120 K unambiguously proving the existence of magnetite. It is
known that one of the important signatures of magnetite is the presence of Verwey transition
near 120 K [10, 11].
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Fig, 2, The ZFC magnetization versus temperature curve of the exhausted
material from a gasoline-engine car.

In conclusion, to the best of our knowledge, this is first report on detection of
magnetite in a gasoline-engine exhaust stream. Given the fact that magnetite interacts with
cell phone signals, particulate matter from gasoline-engine cars may play an important rule in
lung diseases. This work may pave the way to finding the mechanism of the harmful effects
of traffic pollutants and should allow improved risk assessment for patients with airways
diseases who are exposed to these air pollutants.
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