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Introduction of ethanol as
automotive fuel

Mid 1970’s, during the oll crisis

Economic aspects are the main driving force
Challenges in terms of engine reliability

No health aspects considered

Presently, our gasoline contains 22% of ethanol
In volume

From 2004 and beyond, flex fuel cars were
Introduced, representing about 95% of car sales
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Ambient levels of formaldehyde and acetaldehyde in Sao Paulo (ppbv).

Location/date

University of S&o Paulo, Jun-Jul 1986
CETESB, Jul 1986

Post office Square, Oct. 1986

Congonhas, 1988

Congonhas, Set.-Oct. 1989

University of Sdo Paulo, Jul 1989

Cerqueira Cesar, Marc-April 1990

Cerqueira Cesar, Aug. 1990

Mooca, 1993

Cerqueira Cesar, 1993

Cerqueira Cesar, Oct. 1996-Jan. 1997
University of Sdo Paulo, Oct. 1996-Jan. 1997
University of Sdo Paulo, Jul - Sept 1997
Cerqueira Cesar, Jul - Sep. 1997

At the border of the Sdo Paulo University campus - Feb.1998
Séo Paulo, Aug. 1999

MACK, 2003

Source: Grosjean, Grosjean and Moreira, 2002; Andrade et al., 2002; Nguyen et al., 2001; Montero et al., 2001
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Acute toxicity
Toxicology Letters, 26:187-192, 1985

 Comparative toxicity ethanol and gasoline
emissiions on the basis of CL.,, using CO as
reference

e Rats kept in inhalation chambers matched for
equal concentrations of CO (2000 ppm)

* Fiat unloaded engines (1300 cc)

e The basic idea was to consider CO as the main
determinant of acute mortality

* To test whether the additional load of toxics of
each engine is a significant effect modifier of CO
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Sub-acute toxicity
Environmental Research 40:479-486, 1986

* 5 weeks of exposure, 5 days/week, 8 hours/day
500 ppm of CO inside chambers

 Pulmonary function, hematological parameters,
pathology, micronucleus test in bone marrow



Sub-acute toxicity

Parameter |Control Ethanol Gasoline
Erythroyd series 27.911.4 43.5x1.5 41.7+1.2
Myeloid series 45.1+2.2 33.4%£1.5 35.9x1.4
Hematocrit 0.47+0.01 0.61+0.01 0.58+0.07
Erythrocytes 8.4+0.3 10.3+0.3 9.9+0.05
Hemoglobin 14.5+0.3 17.8+£0.5 18.3+£0.3
Reticulocytes 2.6+0.2 4.0£0.5 3.5+0.2

Micronuclei in PCE 0.25+0.02 0.18+0.02 0.8+0.01
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Conclusions

* Evidences of lower acute toxicity of
ethanol emissions

* Long term consequences of increased In
ambient levels of acetaldehyde unknown

e Contribution to the formation of ozone and
other photochemical pollutants depends
on quality of gasoline (mostly olefin
content)n gasoline



