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Fig. 1. Smoke-polluted mustard leaves found at Ta-Pin
Hill of Wan-Li, Taipei County, showing black
appearance on the petiole surface.
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Fig.2. Typical 2-um black particle with light-reflecting
appearance found on leaf or flower surfaces at Wan-Li,
Taipei and Ma-Shi, Keelung areas. (Bar = 10 gm)
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TABLE 1. Deposition frequency of typical 1-3 pm particles on two sampling stations (first on calla farm, second
on vegetable farm) measured from April 1 to May 12, 1991 as compared to the simultaneous local meteorological
data

Deposition of 1-3 pm

Sampling date’ typical particle® Total hour with E wind®>  Total raining hour  Rainfall (mm)
Station 1 Station 2
0401 - 0402 + + 13.5 0 0
0402 - 0403 + + 225 2 0
0403 - 0404 + + 12.0 0 0
0404 - 0405 + + 6.0 0 0
0405 - 0406 + + 7.5 7 93
0406 — 0408 + + 45 18 31.0
0408 - 0409 + + 6.0 6 45
0409 - 0410 + + 3.0 0 0
0410 - 0411 + + 1.5 0 0
0411 - 0412 + + 4.5 0 0
0412 - 0413 + + 75 0 0
0413 - 0414 + + 245 18 34
0414 - 0415 + + 185 10 7.6
0415 - 0417 + + 15.5 0 0
0417 - 0419 + + 285 18 14.8
4019 - 4021 + + 34.0 3 3.0
0421 - 0422 + + 21.0 0 0
0422 - 0423 + + 7.5 0 0
0423 - 0424 + + 1.5 0 0
0424 - 0425 + ND 13.5 2 0.1
0425 - 0426 + ND 45 0 0
0430 - 0501 + + 12.0 22 494
0501 - 0502 + + 18.0 19 723
0502 ~ 0503 + + 24.0 6 49
0503 - 0504 + + 15.0 11 6.8
0504 - 0505 + + 4.5 5 26
0505 - 0506 + + 7.5 0 0
0506 - 0508 + + 19.5 12 1.6
0508 - 0509 + + 13.5 11 2.0
0509 - 0511 + + 225 15 1.9
0511 - 0512 + + 3.0 0 0

1. Each four arabic numerals represents a date as (month-day), that started or stopped at noon on each day.

2. “+” = positive result, “~” = negative result, ND = not determined.

3. Counted with full hours showing wind direction of E, NEE, and SEE plus half hours showing wind direction of
NE and SE from the original meteorological data.
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Fig. 5. EDX spectra of 1-3 pm typical particles
deposited on cabbage leaf surface. (A) Spectrum
showing higher content of Si and Al in addition to K
from the background leaf tissue when the specimen was
coated with carbon. (B) Spectrum showing higher
content of Si and Al in addition to the background Au
when the specimen was coated with Au.
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Fig. 6. EDX spectra of smoke particles from oil-fired
power plants. (A) Spectrum of the honeycomb-shaped
particles as that shown on Fig. 4 (a), showing the higher
content of S and V in addition to the background Au from
the coating. (B) Spectrum of the spherical particle larger
than 3 pm as that shown on Fig. 4 (b), showing the higher
content of Si and S in addition to the background Au. (C)
Spectrum of the 1-3 pm spherical particle as that shown
on Fig. 4 (c), expressing the higher content of Si and Al
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ABSTRACT

Sun, E. J. 1993. Microscopic identification and X-ray microanalysis of smoke particles deposited
on vegetation surface originated from an oil-fired power plant. Plant Pathol. Bull. 1:196-202.
(Department of Plant Pathology and Entomology, National Taiwan University, Taipei, Taiwan)

The black smoke particles heavily deposited on the surfaces of calla flowers, mustard and
cabbage leaves collected from Ta-Pin Hill area of Wanli, Taipei county, and those on the wentan
and cabbage leaves at Ma-Shi area of Keelung city were found to consist of 1-3 xm light-
reflecting black spheres and many submicron amorphous particulates when observed under a
metallurgical microscope. The composition of deposited particles on vegetation surface was found
to be similar to that emitted from an oil-fired power plant located about 10 km east from Ta-Pin
Hill of Wanli, but different to those from two heavy oil-fired boilers of nearby textile factories,
one fertilizer factory, one steel refinery and exhausts from various vehicles. Scanning electron
microscopy of the deposited 1-3 um particles also showed the same appearance as those collected

from the stack of the oil-fired power plant.

Further analysis with an energy-dispersive X-ray

microanalyzer showed that both particles contained principally Si and Al although larger particles
collected from electrostatic precipitator of the power plant might contained more S and V other
than Si and Al Sixty petri dish samplers from two particle collection stations collected daily from
April T to May 12, 1991 in the farms at Ta-Pin Hill showed that typical 1-3 pm particles
deposited on this area everyday, while simultancous meteorological data indicated that east wind
dominated or existed during each collecting day in this period. These evidences revealed that the
heavily deposited particles on the vegetation surface were from the upwind power plant 10 km

away.

Key words: Smoke, Particulate, Power plant, X-ray microanalysis.



