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Research areas

• Mineral and metallurgy
• Chemistry
• Biotechnology
• Renewable energy
• Automotive 
• Metrology
• Environment



Bodies research
CETEC’s past work

• Complete study of 9 types of native 
species and regular crops;

• Transesterification reaction study;
• Production of biodiesel;
• Engine testing.



Native species: Macauba, Acrocomia       
sclerocarpa Mart.),



Acrocomia oil productivity (kg/hectare)



Acrocomia fruits oil yield (%)



Acrocomia oil composition



Jatropha curcas



Jatropha curcas in Minas Gerais



Jatropha curcas in dry and wet season 



Jatropha oil yield productivity 



Jatropha oil composition 



Attalea borgesiana – indaia rasteiro



Attalea borgesiana productivity



Caryocar (pequi oil) – ethanolyse ( � ) and 
methanolyse ( � ) 

3% NaOH 3% NaOH 

45°C 

5 minutes



Biodiesel production flowchart 



Transesterification reactor used in 1981



Oil physical-chemical parameters 



Oil viscosity x temperature (cSt x °C)



Engine testing



Smoke index



Diesel – 102 hours test



Diesel/Jatropha crude oil 70:30 – 21 hours



Diesel/Jatropha crude oil 90:10 – 102 hours



Jatropha biodiesel – 102 hours test



Valves



Injectors



CETEC’s present work



ElectricalElectrical energy production by biodiesel:energy production by biodiesel:

Project CETECProject CETEC --CEMIGCEMIG

•Pilot pilot plant construction and production of 10.000 L 

of biodiesel;
• biodiesel physical-chemical  characterization ;

• Turbine efficiency tests.

Project budget: R$ 1.000.000,00)
Time: 3 years



New developmentsNew developments

•• Desenvolvimento da produção em processo contínuo  Desenvolvimento da produção em processo contínuo  

(CTER (CTER -- Continuous TransEsterification Reactor).Continuous TransEsterification Reactor).

•• Budget: US$ 100.000,00Budget: US$ 100.000,00

•• Time: 18 monthsTime: 18 months



Quality and certification

• Laboratory modernization;

• Analytical equipments purchase;

• Development and validation of new methods.

Time: 12 months
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