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ABSTRACT

Preliminary distributions of the trace-elements Al,
Si, P, 8, C1, K, Ca, Ti, V and Fe in the atmospheric aeroscol of
the amazon Basin have been determined through samples collected
from August 23 to September 2 of 1980, at a remote place located
in the Amazon Forest, about 30 km NE of the city of Manaus. In
all, 10 complete cascade impactors of 6-stage, Battelle nodel,
have been exposed but only 8 with success, thus generating 48
samples. From these, 33 samples have been succesfully analyzed
by the PIXE method (Particle Induced X-Ray Emission), using -
particle beam of the Pelletron Accelerator of the University of
'ééo'?aulo, and the results revealed that the trace-elements S and
¥ have a noticeable predominance, mainly as fine particle size,
relative to the others.

The high correlation factor found between the fine
particle concentrations of 5§ and K (0.96) support the assumption
of their common airbone transport on-the same particulates, ori-
ginated from thé gas-to-particle conversion of gases exuded by
the trees of the forest, their only existing sources. Coarse
atrborne particles, of a probable soil origin, are also present
but in unusually spall amournts, as it was revelead by the Al, S5i,

Ca, Ti and Fe size distribution curves.

(¥} To be submitted o wublication in Lonespnerice Envircrment,

INTRGEUCTION

-Despite the inereasing number of experiments which
have been performed recently in maﬁy.remote regions of.ﬁhe world.
Q“2f3'm, the general knowlgdgg;on_the_distribution_of natural
trace-components in ﬁhe atnosphere is still insufficient to
support precise evaluations of background concentrations, either
for the trace-gases of the atmosphere or for the trace-elements
of the natural aerosols. _ _

& particularly important_point gnﬁthis_matter is the
accumulation of data on the trapefelements_that=constitgte_the
natural atmospheric aeroscl of the Amazon Basin. This is an .
important matter under both points of view: the determination of
the chgracteristics_of thiszsort_of_atmospheric aerpsoL,:and ;he
determinatioﬁ_pf relations between this aerosol and the forest
which is the dominant source_of certain trace components, since
as it is_ﬁgll-known( the living and dead vegetals constitute
emission sources for many chgmical_e;ements._For_instance the
exud;tnx:from.conifé; t;ges has been_stqaied by Curﬁin_et al.‘é}
and discuSSEd'hY.D.Laws§n{6). . _

. A previous experiment for thesg_purposes hagzglready

been performed, approximately on the same region, in March 1977,

by the Florida State University group. . At that time, they ran
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only two 24-hour impacters for a_periodiqf 48 hog;s
In this experiment,_élthough_we look practically for
all elements with %Z>13, only the trace-elements Al, S;, P, 8, C1,
K, Ca, Ti, V and Fe have besen sign;:ican;ly detected_qn phg aif-
ferent size ranges selected by the operated G-stage casq;@e im=
pactor samples. Some trace-elements which are ordinari;y Dart

of all urban acroscls, as, for instance Cu, . 2n, Br and Ph, have



not been detected, in spite of the uncommonliy low detection limit

of the PIXE method adopted for the analysis of the samples.

SAMPLING AND ANALYTICAL PROCEDURE

‘Sampling was performed in August-September 1980, using
§-stage home-made cascade impactor of Battelle model, operating
at a flow rate of about 0.7 &/min, discriminating the collected
particulate matter in the following size ranges of its aerodynamic
diameters: stage-~l, from 0.25 gm to 0.5 um; stage-2, 0:5 - 1 um;
stage-3, 1-2 im; stage-4, 2-4 um; stage-5, 4 um: the so called
stage—0 had a nuclepore 0.4 nm filter which retained the £ 0.25m
particulates.’ .

Substrata for sample collection were carefully prepared
in a proper clean laboratory at the IFUSP. Aiming at preventing
particulate bounce off ‘in detection, thin mylar coated with
vaseline was used in stages 2 to'5, and paraffin”in staée 1. On
both cases, slides were separated to be used as blanks.

Special care has been taken in all transport and
handling operations of the filters throughout the experiment.

The sampling place was a remote location called "Estagac Dugue",
an experimental meteoroiogical station (temporarily out of work),
inside the jungle, 30 Km northeast of the city.of Manaus (Amazonas,
Brazil), belonging to. the "Instituto Nacional de Pesguisas da
Amazdnia™ (INPA), as shown-in'fiq. 1.

The following characteristics relative to the sampling
are remarkable: Dugue Station is located inside the jungle, without
any anthropogehic sgurces within a radius of about 20 km, except
for a road with low traific situated about 2 km away from the
sampling site; there was electric—powér available from ordinary powér

supply lines; the INPA mewworoidgical scation, placsd near Manats,
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registered dominance of northeast and east winds during the sampl-
ing period. Table 1 presents the general data relative to this
field sampling.

In all, 10 complete cascade impactors have been collec-
ted but 2 have been lost due to fai;ure in airrflux measurements .
48 samples {6 for each impactor) have been, therefore, succesfully
generated.

We analyzed 33 samples through the PIXE (Particle
Induced ¥-Ray Emission) method: each sample has been irradiated with
an o -particle beam of 8 MeV, performiné an electric charge accumu-
lated of about 2 yC, from the Pelletron Tamden Accelerator of the

University of S&o Paulo(s’g).

The X-Ray spectrum produced by
each sample was first stored in a magnetic tape and then analyzed
through special'semi-automatic computational program in a PbP-11/60
computer;.

The estimated accuracy of the resulting concentrations
obtained is of about 30% for the medium Z-elements (K, Ca, Ti, Vv

and Fe), falling down to about 50% for the low Z-elements (Al, Si,

P and 8).

RESULTS

Tables 2 to 4 present the element concentrations for
the elements aAl, Si, P, 8, C1, K, Ca, Ti, Vv and Fe a5 determined
for the atmospheric aerosol of that region of the Amazon Basin,
classified according to their size range relative to the state
of detection of the cascade impactor samplers used.

On each of the Tables 2, 3 and 4 we present the re-
sults of pairs of cascade impactors that ran together and simul-
taneously in the sampling field, that is: Table 2 is for the pair

labeiod 2a-2C; Tuble 3 [or 32~3C; Table 4 for 4A-4C. The very good




consistency generally obtained for the results generated by the
two impactors of each pair is an important indication for the

quality of the final data.

DISCUSSION AND CONCLUSIONS

First, it shéuld be emphasized that the herein referred field
sampling was carried out at the end of the dry season in the
Amazon Region, in general with Quite good weather, and an almost
constant light wind Blowing from NE; we believe that these
circumstances allow a high representativeness for the obtainéd
mass distributions of the trace-elements detected in the aerosol
of the region, during that season.

A better visualization of the trace-element mass dis-—
tribution among the different sizes of the collected Amazon aero-
s0l may be obtained through the examination of the average size
distribution curves shown in figure 2. 1In faét, in these curves
it is guite notiéeablé, for instance, the dominant behavicor of
the § and K- curves relative to the other trace-elements: the
S-curve, actually a fine;mode (particles with aerodynamic diameter
£2.5 um) distribution of the mass (since its coarse mode arca was
estimated as of about 12% of the fine one), while those of X with
a bimedal feature but witﬁ a clear predominanée of the fine mode
as compared to the coarse one. The other average-distribution
curves show features of coarse mode distributions. (The Al and
$i curves, presenting an unexpected growth in the fine particle
size region, should be seen with some suspicion since the detection

limits and the uncertainty ci poth elements are usually high

in the analytical PIXE method, because of X—Ray absorption problems) .

P and V curves have nct been drawn in fig.2 since these two ele-

ments were detected only in a few cases (see tables 2 to 4), with

values certainly close to their detection limits.

An interesting conclusion is suggested by the“High~va—-
lue found for the linear correlation factor, 0.96; for the pair of
concentrations (S,K), measured at the stages 0 to:2 -(that ig, the
fine ‘particles) ‘of the 6 analyzed impactors (in total, 18 coacen-
tration -pairs’ taken from-tables: 2 to"4):. thé airborne transporta-
tion of § and K in the aerosol investigated might occur on the .same
particulates, originated from the gas—to-particle conversion

process of gases exuded by the trees.of the forest, since ‘they -are-

‘the only existing socurces of the region.  This conclusion is

strengthened by the close accordance found for the S/K mass ratios,
both for the vegetals and for the measured fine particle concentra-
tions of, respectively, 1.7 and 2.3.

Finally, we should alsc mention the generally low
concentration values found for the coarse modes of the trace-
elements examined (see fig.2). This fact, apparently disagreeing

with the previous data published by the FSU group(sv?)

;, might be,
probably, due to the absence of soil dust at the sampling site,
since & thick grass layer covered all the area until the edge of
the forest. On the other hand, the strong correlations found
between these coarse modes (for Ti and Fe, 0.84, and Ca and Fe,
0.87) altogether with the ratioc values Ti/Fe = 0.59 and Fe/Ca =
1.9 (glose'to the ones found in the s0il, respectively, 0.13 and
2.8(10)) strongly support the assumption of a dust soil origin

for them.
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FIGURE CAPITONS

FIG. ! - The geographic location of "Estagﬁo buque® of the "Ing-

tituto Nacional de Pesguisas da Amazdnia”.

FIG. 2 - The average size distribution curves of Al, Si, §, Cl, K,

Ca, Ti and Fe,
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