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*This paper was presented at a panel by the Group for Air Pelluticn
Studies of the IFUSP, in the 8EE World Congress for the Air Quality,
which was held on May 16-20, 1983, at the "Palais des Congres” in Paris,
France,.

The meeting, sponsored tri-annually by the International Union of
Air Pollution Preventicn Associations (IUAPPA) is considered the
biggest internationel event on air pollution and rslated problems. In
this Eth Congress 43 countries have bsen rspresented through the 309
papersand 161 posters presented at the 10 daily simultaneous sessions,
on the feollowing themes: The physics, chemistry and measursment of Pollutants;
Atmospheric pollution and health; 0Olfactive nuisances ; Atmospheric
pollution and plants; atmospheric poliution and materials; meteorology
and atmospheric physics; the reliability and safety of installations-
-gsconomic evaluation: the control of radiocactivity; automotive pollution;
pollution caused by replacement energies.

This poster was the only Scuth-american work breught to the meeting,
a fact that shows the poor condition of these matters in South~Ameri
c¢a, in spite of its grest importance te the improuvment of our life-
quality.

Resolution appreoved by the international comittee of IUAPPA during
the Congress has determined that the 3 next meetings will be held,
respectively, in: Sidney, Australiall0B6); Netherlands(1989): Sao
Paulc, Brazil(1882}. In Brazil, the IUAPPA is represented by the

"Associagdo Brasileira de Prevengdo & Poluigdo do Ar” (ABPPOLAR).,

** To be published in "Cidncie e Cultura”

JHIRODUCTION

In the * ST Ciean A Cowomess * (Buzkos Arres, 19803, THE Grour For A1n PoLLurion STupies
OF THE INSTITUTE OF PHvSICS OF THE UNIVERSITY Gf SA PAULD PRESENTED THE FIRST TRACE-ELEMENTS
DATA-SET MTASURED ON THE ATHOSPKERIC AEAOSOL oF SAo PauLo Ciry'd?. THESE MEASUREXENTS HAVE BEEN
BASED ON SAMPLINSS By b-sTAce CASCADE IMPACTORS COMBINED WITH THE ANALYTICAL PROGEPURE By THe PIXE
KETHOD OF ELEMENTARY ANALYSTS,

THIS POSYER PAESENTS 3

1, {THE EXTENSION OF THE TRACE-ELEMENTS DATA-SET To 1981;

2. THE DISPLAY OF THIS DATA-SET ON A RELATIYE BASE;

3. AN ATTEMPT TO RELATE THESE DATA-SET TO THEIR ORIGINS.

SAHPLER
SAMPLING
THE SAMPLERS USED WERE THE B-5TAGE CASCADE IMPACTORS,
BATTELE WHICH DESTSN (5 SHOWN BELOW THE DATA-SET PRESENTED IN THIS WORK MAVE BECH GENERATED
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ALR  FLOW ™ THROUGH SAMPLING WITH CASCADE [MPACTORS, PERFORMED DURING THE
- 1 liter foin

vears oF 1976 7o 1981 (except ror 1979), ACCORDING TG THE TaBLe
BELOW:
PoMBER OF IMPACTORS Howrm/YEaR SamrLING S1TE()

5 Hay/1576 fFUsp
g JuLv/s1976 TROSP
[ JuLy/1976 1]
3 Fesruary/1577 1Fsp
5 Mav/1977 IFUSP
3 Apri /1978 IF4SP
I—DISC SUPPORTS (3} 7 P 1FusP
[~ DELRIN WASHER 195% .
5 . Fes,-Mar. /1981 iy
Y - I7SP seans HE Campus oF TEE DnIveRsTTY oF SA0 Paulo 1M
THE WEST PERIPHERY OF THE crnr;w'l HEANS THE LAMPUS OF THE
M .2KENZIE NIVERSITY CLOST TD DOWNTOWN,
i CRIVICAL-FLGW
ORIFICE

R e EASh IMPACTOR HAS BEER, W GEWERAL, EXPOSED FOR -2 HARS

Huclapora} TO A FLOY RATE OF ABOUT 1 LPM, FOR A SAMPLED AIR VOLUME OF ABOAT

07 K.

TG VACUUN PUMP

- CASCADE YMPACTOR
OPERATED 1N THE IKVERTED POSITION




ANALYYICAL PROCEDURE

WITHOUT ANY FURTRER TREATMENT, THE COLLECTED SAMPLLS HAVE BEEN. SUBMITYED T0 THE PIXE
Parrine 1souced ¥-Ray EMISSION) HETHOD GF ELEMENTARY ANALY51S TO- DETERMINE THEIR THACE-ELEMENT

CELERERTS WITH ATomIc memze 2 2 11 masses 503,

PRINCIPLE OF WORK AND EHARALTERISTICS OF THE SP-PIXE ARE SHOWN BELOW.

THE PIXE ANALYSIS
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DATA REDUCFION "AND DATASET FORMATS

ALL SPECTRA MEASURED HAVE BEEN PROCESSED SEMI-AUTOMATICALLY BY SPECIAL COMPUTER PROGRAMS,
FOR THE MASS DETERMINATIONS OF ALL TRACE-ELEMENTS (wITH Z2 11) CONSTITUENT OF THE SAMPLES ANALYZED
8Y THE PIXE, THE FINAL AIR CONCENTRATION OF EACH YRACE-ELEMENT WAS ACHIEVED DIVIDING ITS MASS -BY
THE SAMPLED AIR VOLUME,

FIMAL DATA-SET ARE DISPLAYED HERE IN TWO GRAPHICAL FORMATS:

(1} - THE ANNUAL AVERAGED ELEMENTARY SIZE-DISTRIBUTION CURVES;

(2) - THE HISTOGRAMS, FOR EACH TRACE-ELEMENT, OF THE RELATIVE AIR CONCENTRATIONS {TO. THE SUMMATLOK
OF ALL THE TRACE-ELEMENT CONCENTRATIONS) ANNUALLY AVERAGED, DISCRIMINATED FOR THE FINE AND
COARSE COMPONENTS OF THE INHALABLE AIR PARTICLES,

IMPORTANT REMARK: WE SHOULD KEEP IN MIND THAT THE ANNUAL SAMPLINGS HEREIN REPORTED ARE NOT

STATISTICALLY EQUIVALENY, BOTH BECAUSE THEY HAVE NOT BEEN PERFORMED UNDER THE SAME PHYSICAL COMDITIONS,
AND THE NUMBER OF IMPACTORS SAMPLES VARIED WIDELY FROM YEAR To YEAR €13 [N 1976-IFUSP; & 1n 1978-UM:
9 1n 1977;3 1w 187837 v 1980;5 1w 1981)




SIZE DISTRIBUTION CURVES FOR TRACE-ELEMENTS
OF THE ATMOSPHERIC AEROSOL OF SRO PAULO CITY
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(#) NOT COMPUTED DATA FROM 1380 AND 1989

HISTOERAK IRKRTERPRETATIOHN

ELEMENTARY SI12E DISTRIBUTIODON CURVES INTERPRETATION

THE FOLLOWING TENDENCIES MAY BE INFERRED
WE MAY. [NTERPRET THE ELEMENTARY S1ZE~DISTRIBUTION CURVES AS FOLLOMS:

1. In THE EINE PARTICLES COMPONENT FHERE IS A DECREASE IN THE RELATIVE VALUES FOR THE TYPICALLY
ANTHROPOGENIC TRACE-ELEMENTS (S, CL, Zu, M¥) 1n THE YEAR OF 1980 AwD 1981, CONTRAPOSED BY THE
CORRESPONDING INCREASE iN THE $0 CALLED "NATURAL" TRACE-ELEMENTS $1, CA, FE, awp Ti;

bt

BECAUSE THE TRACE-ELEMENTS §, EN, PB, AND BR ARE THE MAJORITY IN THE FINE MODE OF THEIR SIZE -
DISTRIBUTION CURVES, THEY SEEM TO BE ORIGINATED FROM COMBUSTION-PROCESS-SOURCES;

2. on THE conNTRARY, SI, {A. T1, aMD FE, MORE ABUNDANT IN THE COARSE MODE OF THEIR SIZE~DISTRIBUTION
CURVES, PROBABLY PROCEED MAIKLY FROM MECHANICAL-PROCESS-SOURGES) 2, IN THE COARSE PARTICLES COMPONENT WE NOTIGE A NICE CONSTANCY IN THE RELATIVE VALUES OF THE

TNATURAL ™ ELEM _
3. ALL THE OTHER TRACE-ELEMENTS Founp (CL, K, ¥, Ch. Mi, Nr. anD Cu} HAVE BEEN PROBABLY ORIGINATED NATURAL “TRACE-ELEMENTS S1, Ca, FE, AND TI DURING THE WHOLE PERIOD CONSIDERED (1976-8L).

FRO# BOTH KINDS OF SOURCES;

Y. THE SET OF ELEMENTARY SIZE-DISTRIBUTION CURVES FOR EACH —LEMENT SUGGEST A GENERAL DECREASE IN THE
CONCENTRATIONS 1N THE YEARS oF 1980 anp 1981, To BRING MORE LIGHT TO THIS MATTER WE CONSIDER
THE HISTOGRAMS PRESENTED BELOW.




COWCLUSTONS

THE INTERPRETAYIONS MENTIONED ABOVE MAKE IT CLEAR THAT YHE EEHAYIOR OF THE TRACE-ELEMENTS
MAY SERVE TO MONITOR VARIATIONS IN THE SOURCE EMISSIONS. PARYICULARLY, IN THIS CASE :

1. IT KAS NOT BEEN OBSERVED, [N GENERAL, ANY SIGRIFICANT VARIATION IN THE SHAPE OF THE SLZE-
DISTRIBUTICNS CURVES THEREFORE, THE STRUCTURE OF SQURCES 1IN THE CLITY DID HOT CHAMGE SIGNIFICANTLY ON
THE PERIOD.OF TIME CONSIDERED;

2. In SPETE OF THE PREVIOUS CONCLUSION, THERE HAS BEEN A REMARKABLE DECREASE IN THE RELATIVE
PRESENCE OF THE ANTHRQPOGENIC TRACE-ELEMENTS IN 198D Awp 1981, sEtaTivELy To 1976 vo 1978, SUGGESTING
A SENSEBLE DECREASE IN THE RATE OF COMBUSTION -SCURCE EMISSIONS; ’

3. THE BEGINNING OF THE REFERRED DECREASE IN THE SOURCE-EMISSIONS WAS, NOT COINCIDENTALLY .,
AT THE SAME TIME OF THE BEGINNING OF THE RECESSION PERIOD OF THE COUNTRY’S ECGHOMY;

4, It SEEMS, THEREFORE, THAT THE TRACE-ELEMENTS BEHAVIOR IS A GOOD WAY TO FOLLOW SENSIBLE
VARIATIONS. M THE EMISSIONS OF THE SOURCES. HOWE\_!ER; TG QUANTIFY THESE VARIATIONS A STATISTICALLY
MORE SIGNIFICANT DATA-SET 1S NEEDED.
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