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Abstract

Fine particulate matter < 1.8 um was collected as a dlurry using the Semicontinuous Elements in Aerosol Sampler
with time resolution of 30-min between May 23 and 27, 2002 at the Sydney Supersite, Florida, USA. Concentrations
of 11 elements, i.e,, Al, As, Cd, Cr, Cu, Fe, Mn, Ni, Pb, Se, and Zn, in the collected slurry samples were determined
off-line by simultaneous multi-element graphite furnace atomic absorption spectrometry. Temporal profiles of SO,
and elemental concentrations combined with meteorological parameters such as wind direction and wind speed
indicate that some transient events in their concentrations are highly correlated with the periods when the plume
from an animal feed supplement processing facility influenced the Sydney sampling site. The peaking concentrations
of the elemental species during the transient events varied clearly as the plume intensity varied, but the relative
concentrations for As, Cr, Ph, and Zn with respect to Cd showed amost consistent values. During the transient events,
metal concentrations increased by factors of > 10~ 100 due to the influence of consistent plumes from an individual
stationary source. Also the multi-variate air dispersion receptor model, which was previously developed by Park et al.
(2005), was applied to ambient SO, and 8 elements(Al, As, Cd, Cr, Cu, Fe, Ph, and Zn) measurements between 20:00
May 23 and 09:30 May 24 when winds blew from between 70 and 85°, in which animal feed processing plant is
situated, to determine emission and ambient source contributions rates of SO, and elements from one animal feed
processing plant. Agreement between observed and predicted SO, concentrations was excellent (R of 0.99; and their
ratio, 1.09+ 0.35) when one emission source was used in the model. Average ratios of observed and predicted con-
centrations for As, Cd, Cr, Pb, and Zn varied from 0.83+ 0.26 for Pb to 1.12+0.53 for Cd.

K ey words : Semi-continuous aerosol sampler, Elemental constituents, Temporal behavior, Multivariate air disper-
sion receptor model
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Fig. 1. A map showing major industrial emission sources around Sydney sampling site.
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Fig. 2. Temporal profiles of SO, for the sampling period.
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Fig. 3. Variations of wind speed and wind direction for
the sampling period.
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Fig. 4. Variation of slurry volume with variation of ambient
relative humidity for the selected sampling period.
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Fig. 5. Temporal variations of SO, and metal constituents concentrations for the selected sampling period.
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Table 1. Regression relationship between Cd and various elements (units in ng/m3).

) SEAS measurement Modeling result (Coronet plant)

Species Regression relationship R  Observed Predicted R? Emissionrate(g/s) ER ratio®
SO,  SO,Y=(2.12+0.08)***Cd+(—0.31+0.60) 098 1024128 10.1+128 0.99 174.0 2.16%
Al Al=(0.73+0.13)*** Cd+(7.81£ 1.03)*** 0.73 11.4+59 69+83 0.74 0.1140 141
As As=(0.24+0.03)***Cd+(0.25+ 0.24) 088 1.7+17 13+16 090 0.0219 0.27
Cd - - 5.0+6.0 48+59 096 0.0806 1.00
Cr Cr=(0.56+0.04)*** Cd+(0.13+0.30) 095 31+36 28+34 096 0.0469 0.58
Cu Cu=(0.02+0.01)* Cd+(0.45+0.07) 051 06+03 03+04 051 0.0054 0.06
Fe Fe=(0.46+0.09)*** Cd+(4.20+ 0.75)*** 071 6.6+4.0 51+58 071 0.0780 0.97
Pb Pb=(0.27+0.02)*** Cd+(0.38+0.17)* 092 17+17 15+18 094 0.0252 0.31
Zn Zn=(1.65+0.17)***Cd+(3.74 £ 1.26)** 089 119+110 101+119 093 0.1622 201

Note) *: p< 0.05; **: p< 0.01; ***: p< 0.0001.

DUnit isin ug/m? 2R indicates correlation coefficient between observed and model-predicted chemical species concentrations; ER_ratio means ratio of

emission rate for each species to emission rate of Cd; “ratio divided by 1000
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Table 2. Results of principal component analysis (three
factors model).

Component
Variable
PC1 PC2 PC3
Al 0.231 0.810 0.302
As 0.937 0.17 0.116
Cd 0.910 0.256 -0.017
Cr 0.946 0.214 0.043
Cu 0.030 0.201 0.712
Fe 0.463 0.489 0.415
Mn 0.075 0.840 -0.150
Ni 0.233 -0.159 0.818
Pb 0.747 0.221 0.428
Se 0.751 -0.135 0.167
Zn 0.899 0.217 0.291
Variance 4.86 1.92 1.77
% Var. 4417 17.47 16.12

Note) Loadings > 0.6 arein bold, and > 0.4 arein underline.
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