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Instituto de Fisica da Universidade deé Sao Paulo, C.Postai.20,516,‘-E

Sao Paulo, S. P. . Brasil

ABSTRACT -

i Phe distribution of the ‘trasé-elements Al, $i, P, S, C1,”
K, Ca,;"Ti, Fe and V in' the atmospheric aerosol of*the"Amazon Basin
was determined by means of samplééVcdlledted”between'August 23 and
Septémber 2- of 1980, at a‘remote place located in the Amazon Forest,
about ‘30 km NE of the ‘city of Manaug. In all, ‘10 complete cascade
impactors of 6-sgtage, Battelle model, were exposed but only 8 with
success, generating, therefore, 48 samples- that discriminate the
collected particulate matter in the foiiéwihq'siZe rahges of their =
aerodyhamic diameters: stage-1l; between 0.25 um and 0.5 um; stage-2r
0.5 = 1 um; sﬁage-B,l—2-umjistage—4,-2~4uﬁ;'stage—S,'>4:um; the so
called stage-0 had a nuclepore 0.4 um filter which retained the-
£ 0.25 particulates. '

33 samples were succesfully ahalyzed by  the PIXE method’
(Particle Induced X-Ray Emission) by using'a—partidlé”beaﬁ of the
Pelletron ‘Accelérator of the University of $ac Paulo, and the
results revealed that the tracde-elements S and K have a large
predominance, mainly as fine paﬁticle gize . relative to the
others; this fact is consistent with the statement that the

natural cycles of these two elements are critically involved in

(*)- To.be submitted . . to Atmospheric Environmental. ..



in the biophysical processes regponsible for the life of the tro-

pical rain forest of the Amazon.

INTRODUCTION

Despite the increasing number of experiments which have
been recently performed in many remote regions of the-world(1’2’3'4),
the general_knowledge on the distribution of natural trace-com-
ponents on the atmosphere is.still ingufficient to support precise
evaluations of background concentrations, either for the trace-gases
of the atmospheré or for the trace-elements of the:natural aerosols.

A particularly important point on this.mattef is to accu-
mulate data on the trace-elements constituent of ‘the natural atmos-
pheric aerosol of the Amazon Basin. It:is generally supposed that
the natural cycles of some of these elements are critically involved
in the biophysical process responsible for the life of the tropical
rain forests of the Amazon(S). |

In this experiment, although we look practically for all
elements with 2>13, only the trace-elements Al, Si, P, S8, Cl, K, Ca,
Ti, Fe and V were significantly detected in . the different size
ranges selected by the opérated 6-stage cascade impactor samples.
Some trace-elements whiéh.are ordinarjly constituents of all urban
aerosols, as, for instance Cu, Zn, Br and Pb, were not detected, in

spite of the uncommonly 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, by

using 6-stage home-made cascade impactor of Battelle model operating




at a flow rate of about 0.7 l/min, at the remote location of "Es-
tacdo Duque", an experimental meteorclogical station inside the '
jingle, 30 km northeast of the city of Manaus (Amazonas, Brazil),
belonging to.fhe "Instituto Nacional de.Pesquisas'da'Amazénia"3
(INPAY, ‘as shown in fig. 1. Table 1 presents the general data
relative to this field sampling.

| " In all, 10 complete cascade impactors were collected =
but 2 were lost by failure in air flux measurements. - 48 éémplés" 
(6 for each impactor) were, therefore, succesfully generated.”

‘33 samples were analyzed by the PIXE (Particle Induced
X-Ray Emission) method: each sample has been irradiated by an
a-particle beam of ‘8 MeV, performing an electric charge accumulated
of ‘about 2 uC, from the Pelletron Tamden Accelerator of the Univer-
sity of Sao paulo 9. The X~Ray spéétrum'produCed by each sample
was first stored in a magnetic tape and then analyzed by special =
semi-authomatic computational program in‘'a PDP-11/60 computer.
- "The estimated accuracy of the résulting-cdncentrations

so obtained is of about 30% for the medium Z-elements (K, Ca, Ti,
F and V), falling down to about 50% for the low Z—elements-(Al, Si,
P and S). |

v
1

RESULTS AND CONCLUSIONS

A

‘Tables 2 to 4 present'ﬁhe'elemental concentrations for
the elements Al, 8i, P, S, Cl, K, Ca, Ti, Fe and V as determined '
for the'atmdsPheric aerosol of Amazon Basin,'classified by their
size range according to the stage of detection of the cascade im=- -
pactor samplers used.

The 6-stages cascade impactors have the 50% collection

efficiency cut?points at, respectively : 0.25um for stage- 1; 0.5um



4.
for stage 2; 1 um for stage 3; 2 pym for stage 4; 4 um for stage‘i.
The 0.4 nuclepore filter placed in stage 0 has a minimum collection - _
efficiency (>85%) between 0.05 pym and 0.2 um of particle aerodynamic
diameter, being 100% efficient outside Qf-this_range57).

On each of the Tables 2, 3 and 4 we present the results
of pairs of cascade impactors that ran together.and_simultaj
neously in the sampling: field, :that is: Table 2 is for the pair
labeled 2A-2C; Table 3 for 3A-3C; Table 4 for 4A-4C. The very
good consistency generally obtained for the_results_genergted:by
the two impactors of each pair iésan_iﬁpo;tant:indigation of the
quality of the final data.

.- Also, it should be noticed thatzthe-field sampling was
carried out at the end of the dry season of the Amazon Region,. and
in general,.with;quite good weather, and an almost.constant light_
wind-blowing»from:NE; this. circunstance gives a high representapij
veness for the obtained mass distributions of the_tracefelementgsm
detected in the aerosol of that regionfduriﬁg that season.

A better visualization of the trace-elemental mass
distribution among the different sizes of the amazén aerosol can.
be obtained by the examination of the average size distribution
curves shown in figures % to 4. 1In fact, in these curves it is
quite noticeable, for inétance, fhe dominantﬂbehaviqur_Qf_the S. .
and K-curves relative‘uathetﬁmertracé—elements: the S—-curve, |
actually a fine-mode (particles with aerodynamic diameter <2.5 um)
distribution of the mass (once its coarse mode area was est;mgte@“
as of about 12% of the fine one), while those of K wifﬁ a bi-
modal feature but with a clear predominance of .the fine mode
compared to the coarse one. The other two average~distribution_*ﬁ .
curves shown (for Ca and Fe) have, approximately, feature of

coarse mode: distributions.
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Generally speaking, lt seems that the concentratlon
distrlbutlons revelead by this experlment fit qu1te well the
plcture of the blophysical processes involved in the llfe of the.
troplcal rain forest of the Amazon Bas1n- particularly 51gn1flcant
under thls p01nt of view, is the close correlatlon observed between
the fine modes of the dlstrlbutlon curves of S ‘and K (see flgs.'é

to 4).
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FIGURE CAPTIONS

FIG.1

FIG.2

FIG.3

FIG.4

The geographic location of "Estacao Duque" of the "Institu-

to Nacional de Pesquisas da Amazonia".

The average size distribution curves of 8, K, Ca and Fe

from the impactors 4A ad 4C.

The average size distribution curves of 8, K, Ca and Fe

from the impactors 3A and 3C.

The average size distribution curves of S, K, Ca and Fe

from the impactors 2A and 2C.
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FIGURE 4



