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21 NOVEMBRO 2018 | QUARTA-FEIRA

9:00 - 11:00 ENTREGA DA DOCUMENTAÇÃO
11:00 - 11:30 SESSÃO DE ABERTURA
11:30 - 12:30 PLENÁRIA DE ABERTURA 

Auditório Ferreira da Silva (AFS)
Stéphane Quideau 

12:30 - 14:00 ALMOÇO
14:00 - 15:00 QAMA 1 QO 1 QA 1 QAMB 1

QAMA 2 QO 2 QA 2 QAMB 2
QAMA 3 QO 3 QA 3 QAMB 3
QAMA 4 QO 4 QSOC 1 QAMB 4

Pausa (5 min)

15:05 - 16:05 QAMA 5 QO 5 QA 5 QAMB 5
QAMA 6 QO 6 QA 6 QAMB 6
QAMA 7 QO 7 QA 7 QAMB 7
QAMA 8 QO 8 QA 8 QAMB 8

16:05 - 17:00 PAUSA CAFÉ / SESSÃO DE POSTERS
17:00 - 17:45 PLENÁRIA 1  (AFS)

Tomás Cordero Alcántara
17:45 - 18:30 QAMA 9 QO 9 CAT 1 QAMB 9

QAMA 10 QO 10 CAT 2 QAMB 10
QAMA 11 QO 11 CAT 3 QAMB 11

Pausa (5 min)

19:00 - 19:45 QAMA 12 SQ 1 CAT 4 QAMB 12
QAMA 13 QP 1 CAT 5 QAMB 13
QAMA 14  CAT 10 CAT 6 QAMB 14

19:45 PORTO DE HONRA
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9:00 - 10:00 QAMA 15 QS 1 QT 1
QAMA 16 QS 2 QT 2
QAMA 17 QS 3 QT 3
QAMA 18 QS 4 QT 4

Pausa (5 min)

10:05 - 11:15 QAMA 19 CAT 7 QS 5
QAMA 20 CAT 8 QS 6
QAMA 21 CAT 9 QS 7
QAMA 22 CAT 11 QS 8
QAMA 23 QS 56 QS 9

11:15-11:45 PAUSA CAFÉ/ SESSÃO DE POSTERS
11:45-12:30 PLENÁRIA 2  (AFS)

Carlos Lodeiro Espinõ
12:30-14:00 ALMOÇO

14:00 - 15:00 QAMA 24 CAT 12 QAMB 15
QAMA 25 CAT 13 QAMB 16
QAMA 26 CAT 14 QAMB 17
QAMA 27 QA4 QAMB 18

Pausa (5 min)

15:05 - 16:05 QS 10 QSOC 2 QAMB 19
QS 11 QA 9 QAMB 20
QS 12 QA 10 QAMB 21
QS 13 QA 11 QAMB 22

16:05-17:00 PAUSA CAFÉ / SESSÃO DE POSTERS

17:00-17:45
PLENÁRIA 3  (AFS)
Pilar Goya Laza

17:45-19:00 QS 14 QA 12 QAMB 23
QS 15 QA 13 QAMB 24
QS 16 EEQ 1 QAMB 25
QS 17 EEQ 2 QSUS 7

20:00 JANTAR DO ENCONTRO
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9:00 - 10:00 QAMA 28 QS 18 QF 1
QAMA 29 QS 19 QF 2
QAMA 30 QS 20 QF 3
QAMA 31 QS 21 QF 4

Pausa (5 min)

10:05 - 11:05 BB 1 QS 22 QF 5
BB 2 QS 23 QF 6
BB 3 QS 24 QF 7
BB 4 QS 25 QF 8

11:05-11:45 PAUSA CAFÉ/ SESSÃO DE POSTERS
11:45-12:30 PLENÁRIA 4  (AFS)

Manuel António Coimbra  (AFS)
12:30-14:00 ALMOÇO
14:00-15:30 QAMA 32 BB 5 NN 1 QSUS 1

QAMA 33 BB 6 NN 2 QSUS 2
QAMA 34 BB 7 NN 3 QSUS 3
QAMA 35 BB 8 NN 4 QSUS 4

QI 1 QAMA 36 NN 5 BB 9
QI 2 QAMA 37 NN 6 QSUS 5

15:30-16:00 PAUSA CAFÉ/ SESSÃO DE POSTERS
16:00-17:30 QI 3 QAMA 38 NN 7 QSUS 6

QI 4 QAMA 39 NN 8 QIE 1
QI 5 BB 10 NN 9 QIE 2
QI 6 BB 11 NN 10 QIE 3
QI 7 BB 12 NN 11 QIE 4
QI 8 BB 13 NN 12 QI9 

17:30 SESSÃO DE ENCERRAMENTO
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Optimization and kinetic study of esterification reaction of oleic 
acid using [HMIM]HSO4 as catalyst

Paulo Brito1,*, Fernanda F. Roman1, Ana Queiroz1, António Ribeiro1 
1Mountain Research Center (CIMO), Polytechnic Institute of Bragança, Campus de Santa Apolónia, 5300-
253 Bragança, Portugal - *paulo@ipb.pt

Biodiesel is a promising fuel, since its similarity to petrodiesel allows the application 
in regular diesel engines without major changes, while still promoting a reduction 
in environmental impacts caused by fossil diesel [1]. Meanwhile, the employment of 
high quality feedstock, for instance the usual edible oils, has disadvantages, such as 
competition with the food market. The replacement of those oils by waste cooking oils 
(WCO) brings major advantages, amongst them, the reduction of the costs associated to 
the feedstock and the value added to a material usually considered as waste [2].  
The current work, proposes an optimization study using a Response Surface Methodology 
(RSM), focusing on two responses: (i) the conversion of oleic acid (OA), used as a model 
compound to simulate the FFAs present in the WCO, estimated on the acid value drop 
between initial OA and the biodiesel samples produced, determined according to EN 
14104 [3] and (ii) the FAME content, measured according to EN 14103 [4]. The chosen 
design was Box-Behnken Design (BBD), with 4 variables (time, temperature, molar ratio 
methanol/oleic acid, and catalyst dosage) and 3 levels, leading to 27 experimental runs. 
The optimization was followed by a kinetics study, where time, molar ratio and catalyst 
dosage remained constant and set to optimal conditions, and the temperature was varied 
from 70 to 110°C. The acid value of the samples collected throughout the reaction was 
measured, and the conversion was calculated, allowing the establishment of the reaction 
evolution with time, which was used to predict the respective activation energy and the 
pre-exponential factor, according to Arrhenius theory.
Table 1 presents the optimal conditions estimated for each response and Fig. 1 shows the 
evolution of the OA conversion for each temperature. As OA was the limiting reactant, 
the reaction order was predicted using the integral method. The experimental results 
were best described by a third-order reaction model. The activation energy was estimated 
as 6.8 kJ/mol and the pre-exponential factor as 0.0765 L2∙mol-2∙min-1, with a coefficient of 
determination of R2= 0.965.  

Table 1. Optimal conditions estimated 
by the RSM design.

Variable
Responses

Conversion
of OA

FAME 
content

Time (h) 8 8

Temperature (°C) 110 110

Molar ratio (mol/mol) 15:1 14:1

Catalyst dosage (wt%) 15 13.5

Optimal value 95% 90% Fig.1. Conversion evolution with 
reaction time for each temperature
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