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Trabalho de Conclusão de Curso – a Experiência da Faculdade de 
Engenharia Química da UNICAMP 

 
Os professores José Vicente Hallak d’Angelo, Roger Josef Zemp, Maria Teresa Moreira Rodrigues e 
Sergio Persio Ravagnani publicaram, na Revista Ensino Superior UNICAMP, um estudo sobre a 
experiência da FEQ na implantação da disciplina de graduação correspondente ao Trabalho de 
Conclusão de Curso (TCC). O estudo relata em detalhes a concepção, as críticas e os ajustes no 
processo de consolidação do TCC na FEQ, com destaque para os desafios relativos à supervisão e à 
avaliação. Passados quase seis anos da introdução do TCC na grade curricular, o artigo recolhe 
importantes lições que devem ser aproveitadas para melhorar a disciplina e conferi-lhe as 
características de integração de conhecimentos que lhe são inerentes. Os professores são todos 
antigos Coordenadores de Graduação e participaram diretamente de todas as etapas de 
implantação da disciplina. O trabalho completo está disponível para leitura e download no link 
http://www.revistaensinosuperior.gr.unicamp.br/edicoes/ed08_janeiro2013/38_51_ARTIGO.pdf 
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Artigos Publicados em Revistas Indexadas 
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Bases de dados: ISI Web of Knowledge, Sci Finder Scholar, Compendex, SciELO, Scopus, Scirus. 
 
 
Janeiro 
 
Thermal analysis of recycled gypsum from construction and demolition waste 
Camarini, G.; Pinheiro, S.M.M.; Tannous, K. Applied Mechanics and Materials, 260/261 (2013), 977-980. 
ISSN: 1662-7482. doi:10.4028/www.scientific.net/AMM.260-261.977 
Construction and demolition waste has in its composition gypsum plaster which is a soil and groundwater 
contaminating material. Some works have been developed to recycle this gypsum waste. The aim of this 
work is to show a thermal analysis of recycled plaster. The recycled plaster was produced through a 
recycling process consisting of grinding and burning the gypsum waste. Physical and thermal properties 
(TGA/DTA) from both commercial and recycled gypsum plaster were analyzed. The results show a 
recycled plaster with similarities with commercial plaster, showing the possibility to reuse this waste in 
construction works. 
 
Prediction of vapor pressure and heats of vaporization of edible oil/fat compounds by group 
contribution 
Ceriani, R.; Gani, R.; Liu, Y.A. Fluid Phase Equilibria, 337 (2013), 53-59. ISSN: 0378-3812. FI = 2.139. 
Qualis A1. doi:10.1016/j.fluid.2012.09.039 
In the present work, a group contribution method is proposed for the estimation of vapor pressures and 
heats of vaporization of organic liquids found in edible fat/oil and biofuel industries as a function of 
temperature. The regression of group contribution parameters was based on an extensive databank (2036 
values) composed by fatty compounds, i.e., fatty acids, methyl-, ethyl-, propyl- and butyl- esters, fatty 
alcohols, tri-, di- and mono- acylglycerols and hydrocarbons. This new methodology gives improved 
predictions when compared to a prior group contribution equation (Ceriani and Meirelles, 2004) due to the 
inclusion of new experimental data for fatty esters and partial acylglycerols (besides hydrocarbons) and 
critical points, and a new temperature dependency. Heats of vaporization are properly described as a 
function of reduced temperature up to the critical condition. 
 
Inhibition of calcification of bovine pericardium after treatment with biopolymers, E-beam irradiation 
and in vitro endothelization 
Polak, R.; Rodas, A.C.D.; Chicoma, D.L.; Giudici, R.; Beppu, M.M.; Higa, O.Z.; Pitombo, R.N.M.  
Materials Science and Engineering: C, 33 (2013), 85-90. ISSN: 0928-4931. FI = 2.686. Qualis A1. 
doi:10.1016/j.msec.2012.08.009 
This work has investigated the in vitro calcification of bovine pericardium (BP) treated with chitosan (C), 
silk fibroin (SF) and electron beam irradiation after its endothelization in vitro. For this purpose, freeze-
dried BP membranes treated with mixtures of C and SF (1:3, 1:1 and 3:1) and then irradiated by electron 
beam irradiation were seeded with human umbilical vein endothelial cells (HUVEC) in vitro. After three 
weeks of cultivation these membranes were submitted to in vitro calcification tests using simulated body 
fluid as the calcifying agent. Control membranes were also studied (without endothelial cells exposure). 
The results have shown that the membrane compatibility with HUVECs in vitro prevent such biomaterial 
from calcifying, showing a potential application in biomaterial area, such as cardiac valves and repair 
patches. 
 
Evaluation of sensorial qualities of fruit wines by Kohonen neural network 
Santana, J.C.C.; Dias, C.G.; Sassi, R.J.; Souza, R.R.; Tambourgi, E.T. Advanced Materials Research, 601 
(2013), 216-221. ISSN: 1662-8985. Qualis B4. doi:10.4028/www.scientific.net/AMR.601.216 
Sensorial qualities of fruit wines were compared by clustering due artificial neural networks. A Kohonen 
network has been used as a software tool in order to increase the human skills in this kind of application. 
Seven wine samples were used in this work, which the five samples were of Barbados cherry wine, one 
sample of peach wine and one sample of grape wine. 50 consumers chosen to perhaps had been used to 
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obtain the sensorial data using a hedonic scale of 1-9 times. Sensorial values of flavor, aroma and 
appearance obtained of the hedonic dating were compared. Results showed that Kohonen network 
classified the Barbados cherry wines in distinct group, for frequency among yours sensorial responses. 
Kohonen network results were similar or better than statistical classification, this shows that the use of 
Kohonen algorithm in the sensorial analysis of wines is valid. Kohonen algorithm is very good in clustering 
of Barbados cherry wine samples and it uses in sensorial analyses of wines is promises. 
 
Comparative study of the bromelain extracted from pineapple peel (Ananas comosus) and curaua 
leaves (Ananas erectifolius) varieties white and purple  
Silva, T.A.L.; Bresolin, I.R.A.P.; Garrard, I.; Tambourgi, E.B. International Review of Chemical 
Engineering, 5 (2013). http://www.praiseworthyprize.com/journals/IRECHE_issues.html 
Curaua is a fibrous plant found in northern of Brazil, is a Bromeliaceae that contains significant levels of 
bromelain, a group of proteolytic enzymes of high commercial value and wide application in 
pharmaceutical, food and cosmetics. The aim of this study was to extract bromelain from pineapple and 
curaua (white and purple) to evaluate enzyme activity and determining the optimum values of pH and 
temperature, in order to optimize the conditions of use and application for further purification. In the 
results, bromelain from white curaua has a pH optimum of 6.0 and optimum temperature of 40°C and 
60°C. For the species purple the optimum pH is 6.0 to 7.0 and optimum temperature is 40°C. On the other 
hand, bromelain from pineapple peel has a pH optimum of 6.0 and 7.0 and temperature optimum at 40°C.  
 
Thermal and dynamic investigations on brake pad composites produced with lignin-phenol-
formaldehyde resin 
Silveira, J.V.W.; Bittencourt, E.; Águila, Z.J. Materials Science Forum, 730/732, (2013), 390-394. ISSN: 
1662-9752. Qualis B2. doi:10.4028/www.scientific.net/MSF.730-732.390 
Brake pads are composite materials which have been constantly improved by new materials that increase 
the quality and reduce the non-renewable raw materials. The goal of this work is to study the behavior of 
brake pads produced with replacement of phenol-formaldehyde resin by lignin up to 40% weight ratio. The 
Krauss method of characterization and SEM analysis were employed. The results showed an average 
friction coefficient approximately to µm=0.4 and a heterogeneous surface morphology. The satisfactory 
results are compatible with the current friction materials. 
 
 
Fevereiro 
 
Kinetics of ethanol production from sugarcane bagasse enzymatic hydrolysate concentrated with 
molasses under cell recycle 
Andrade, R.R.; Maugeri Filho, F.; Maciel Filho, R.; Costa, A.C. Bioresource Technology, 130 (2013), 351-
359. ISSN: 0960-8524. FI = 4.980. Qualis A1. doi:10.1016/j.biortech.2012.12.045 
In this work, a kinetic model for ethanol fermentation from sugarcane bagasse enzymatic hydrolysate 
concentrated with molasses was developed. A model previously developed for fermentation of pure 
molasses was modified by the inclusion of a new term for acetic acid inhibition on microorganism growth 
rate and the kinetic parameters were estimated as functions of temperature. 
The influence of the hydrolysate on the kinetic parameters is analyzed by comparing with the parameters 
from fermentation of pure molasses. The impact of cells recycling in the kinetic parameters is also 
evaluated, as well as on the ethanol yield and productivity. The model developed described accurately 
most of the fermentations performed in several successive batches for temperatures from 30 to 38C. 
 
A kinetic and equilibrium study of zinc removal by Brazilian bentonite clay 
Araújo, A.L.P.; Gimenes, M.L.; Barros, M.A.S. D.; Silva, M.G;C. Materials Research, 16 (2013), 128-136. 
ISSN: 1516-1439. FI = 0.424. Qualis B1. doi:10.1590/S1516-14392012005000148 
This paper aimed to study the removal of zinc using bentonite clay from the Northeastern Brazil, as an 
adsorbent. A study of the clay subjected to thermal and chemical treatment was performed in order to 
evaluate the optimization of the adsorption capacity of this material. For the evaluation of the kinetic 
equilibrium of the process, experimental tests were carried out in a finite bath system. The maximum 
amount of metal adsorbed was 0.151 mEq of metal per gram of calcined clay and 0.257 mEq of metal per 
gram of sodium saturated clay. The kinetic models of pseudo-first order, pseudo-second order and 
intraparticle diffusion were fitted to experimental data, and the pseudo-second order model provided the 
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best result. The Langmuir and Freundlich models were used for the adsorption equilibrium analysis, and 
the Langmuir model provided the best fit for sorption isotherms. The physicochemical characterization of 
clay involved X-ray diffraction, scanning electron microscopy, chemical analysis by energy-dispersive X-ray 
spectroscopy, helium pyconometry and thermogravimetric analysis. The modified clay has potential use 
for removing Zn2+ ions replacing more expensive adsorbents, since good adsorption properties will be also 
associated with great availability and low cost. 
 
Effects of soy peptone on the inoculum preparation of Streptococcus zooepidemicus for production of 
hyaluronic acid 
Benedini, L.J.; Santana, M.H.A. Bioresource Technology, 130 (2013), 798-800. ISSN: 0960-8524. FI = 4.980. 
Qualis A1. doi:10.1016/j.biortech.2012.12.161 
Soy peptone (SP) was studied as nutrient source in replacement of the conventional media as Brain-Heart 
Infusion (BHI) and sheep blood in the first seed culture medium in Petri plates of Streptococcus 
zooepidemicus. This substitution, aimed at meeting the claim of the pharmaceutical and cosmetics 
industries, for the removal of animal sources of the culture media used in obtaining their products for 
safety reasons. The animal sources were used as a control. The effects of this substitution were studied in 
fermentations carried out at 37C and 150 rpm in 250 mL Erlenmeyer flasks containing 100mL culture 
medium containing glucose and SP only. The replacement of animal nutrient sources by SP to about twice 
the BHI concentration did not alter the amount of the produced HA, or caused deviations in the 
metabolism of the microorganism in favor of HA to the detriment of cell growth. 
 
Bromelain purification through unconventional aqueous two-phase system (PEG/ammonium sulphate)  
Coelho, D.F.; Silveira, E.; Pessoa Jr., A.; Tambourgi, E.B. Bioprocess and Biosystems Engineeering, 36 
(2013), 185-192. ISSN: 1615-7591. FI = 1.809. Qualis A1. doi:10.1007/s00449-012-0774-5 
This paper focuses on the feasibility of unconventional aqueous two-phase systems for bromelain 
purification from pineapple processing waste. The main difference in comparison with conventional 
systems is the integration of the liquid–liquid extraction technique with fractional precipitation, which can 
decrease the protein content with no loss of biological activity by removing of unwanted molecules. The 
analysis of the results was based on the response surface methodology and revealed that the use of the 
desirability optimisation methodology (DOM) was necessary to achieve higher purification factor values 
and greater bromelain recovery. The use of DOM yielded an 11.80-fold purification factor and 66.38% 
biological activity recovery using poly(ethylene glycol) (PEG) with a molar mass of 4,000, 10.86% PEG 
concentration (m/m) and 36.21% saturation of ammonium sulphate. 
 
Fluid catalytic cracking optimisation using factorial design and genetic algorithm techniques 
Cuadros, J.F.; Melo, D.N.C.; Maciel Filho, R.; Wolf Maciel, M.R. The Canadian Journal of Chemical 
Engineering, 91 (2013), 279-290. ISSN: 1939-019X. FI = 0.707. Qualis A2. doi:10.1002/cjce.21700 
Statistical techniques coupled with genetic algorithm (GA) were used to identify optimal values of key 
operational variables in fluid catalytic cracking (FCC) process. A Kellog Orthoflow F fluid catalytic cracking 
process model was considered. It is known as a highly nonlinear process with a large number of variables 
with strong interactions among them. A reduced process model was obtained through factorial design 
technique to be used as a process function in the optimisation work giving as result the operational 
conditions that maximise conversion without infringing operational restrictions with savings in 
computational burden and time. An increase of 8.71% in process conversion was achieved applying GA as 
optimisation technique. 
 
Simulation and application of response surface methodology to a nylon-6 hydrolytic polymerization in 
a semibatch reactor 
Funai, V.I.; Melo, D.N.C.; Lima, N.M.N.; Maciel Filho, R. Journal of Applied Polymer Science, 127 (2013), 
2910-2921. ISSN: 0021-8995. FI = 1.240. Qualis A1. doi:10.1002/app.37697 
This work presents an experimental design methodology combined with computational simulation to 
correlate the influence of operational conditions and reactants charge in the numeric average molecular 
weight (MWN) as well as on monomer conversion (XCL), for the hydrolytic polymerization of nylon-6 in a 
semibatch reactor. It evaluated the reaction temperature, the pressure profile, and the proportion of 
reactants in the charge. Experimental design was used to screen the most statistically significant variables 
and to develop a reliable predictive model for each response. The combined use of the models can be 
applied for process optimization, by establishing MWN and maximum XCL as objective functions. 
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Responses surface allowed the visualization of the responses behavior when changing the independent 
variables and therefore to identify the optimal tendencies. This work demonstrates that such methodology 
can be applied for optimization of complex processes like the hydrolytic polymerization of nylon-6. This 
polymerization has many side reactions occurring at the same time, which are sensitive to different 
profiles of pressure and temperature that are applied. This evaluation is quite interesting as such profiles 
are necessary to perform the several polymerization steps and have a significant impact on product 
characteristics and therefore in its applications. 
 
Bifunctional initiators on the polymerization of vinyl acetate 
Galhardo, E.; Franco, C.M.; Lona, L.M.F. Journal of Applied Polymer Science, 127 (2013), 1711-1716. ISSN: 
0021-8995. FI = 1.240. Qualis A1. doi:10.1002/app.37907 
Initiators with functionality bigger than one can be used in free radical polymerization (FRP) to increase 
the polymerization rate without decreasing the molecular weight of the polymer. The use of bifunctional 
initiators to produce linear polymers (like polystyrene and poly(methyl methacrylate) (PMMA)) can be 
found in the literature; however, their application to produce branched polymers is rarer. This work 
reports the effect of the bifunctional initiator Luperox 531 (1.4-bi(t-butyl-carboperoxide) cyclehexane) on 
the FRP of vinyl acetate, which produces branched polymers. The monofunctional initiator Luperox TBEC 
(tert-butylperoxide-2-etyhexil carbonate) is also used as base of comparison. Polymerizations in ampoules 
have been performed in different temperatures and initiator concentrations. Results were compared to 
those obtained from the styrene polymerization, which produces linear chains. It can be concluded that 
the effect of bifunctional initiators on FRP depends strongly on the kinetic mechanism, kind of monomer, 
and operating conditions adopted.  
 
Enhancement of methane production from sunflower oil cakes by dilute acid pretreatment 
Monlau, F.; Latrille, E.; Costa, A.C.; Steyer, J.P.; Carrère, H. Applied Energy, 102 (2013), 1105-1113. 
ISSN: 0306-2619. FI = 5.106. Qualis A2. doi:10.1016/j.apenergy.2012.06.042 
The conversion of sunflower oil cake (SOC) into methane by mesophilic anaerobic digestion was the object 
of this study. The effect of a combined dilute acid-thermal pretreatment (acid concentration and 
temperature) on solubilisation and methane potential was investigated using a central composite design 
(CCD). For temperatures up to 170C, solubilisation of each parameter (total organic carbon, sugars and 
proteins) increased with the severity of the pretreatment (high temperature and high acid concentration). 
Methane production was higher for pre-treated samples than for the untreated samples (195 mL CH4/g 
VS). The highest yield (302 ± 10 mL CH4/g VS) was obtained after acid pretreatment at 170C. At this 
temperature, acid concentrations lower than 1% had no significant impact on methane production in 
comparison to thermal treatment alone. The volume of methane produced by the soluble fraction reached 
more than 60% of total methane production. An increase in methane production was correlated to the 
concentration of organic carbon in the liquid phase of samples pretreated at 130–170C with acid. At 
temperatures higher than 170C, some recalcitrant compounds were formed in the liquid phase. 
 
External coefficient of heat transfer by convection in mixed vessels using vertical tube baffles 
Rosa, V.S.; Pinto, T.C.S.; Santos, A.R.; Moino, C.A.A.; Tamião, K.; Lia, L.R.B.; Tambourgi, E.B.; Lopes, 
M.D.; Toneli, J.T.C.L.; Moraes Jr., D. Industrial & Engineering Chemistry Research, 52 (2013), 2434-2438. 
ISSN: 1520-5045. FI = 2.237. Qualis A1. doi:10.1021/ie301841q 
Many correlations in the literature have been proposed to predict the external heat transfer coefficient, 
but most of them are suggested for batch operations. This paper aims to experimentally investigate a 
steady state condition (usually found in industrial processes) of mixed vessels equipped with a four 45° 
pitched-blade turbine and vertical tubular baffles to determine the external heat transfer coefficient. An 
empirical correlation based on the work of Sieder–Tate [Ind. Eng. Chem.1936, 1429–1435] for a steady 
state condition using standard configuration of a mixing system is being proposed. A sucrose solution of 
20% and 32% concentrations (w/w) and a mixing apparatus with a 50 L cylindrical flat bottom vessel are 
employed. Water was used as heating fluid running inside the vertical tubular baffles with an inlet 
temperature range from 25 to 45 °C and an impeller speed from 30 to 330 rpm. A new fit correlation was 
proposed based on the Sieder–Tate modeling, yielding good agreement with experimental data in steady 
states with deviations of less than 15% between observed and predicted external heat coefficients. 
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Thermal degradation kinetics of carotenoids in palm oil 
Sampaio, K.A.; Ayala, J.V.; Silva, S.M.; Ceriani, R.; Verhé, R.; Meirelles, A.J.A. Journal of the American 
Oil Chemists' Society, 90 (2013), 191-198. ISSN: 0003-021X. FI = 1.773. Qualis B1. doi:10.1007/s11746-012-
2156-1 
In the present work, a detailed study is performed for carotene thermal degradation in palm oil at four 
temperatures ranging from 170 to 230C. The heating process was carried out with injection of nitrogen, 
and the samples were collected every 20 min during a total heating period of 140 min. HPLC analysis was 
conducted to monitor the carotenoids and tocols variations over the heating time at each temperature. 
The experimental data were then compared to literature data concerning carotenoids thermal 
degradation. The thermal degradation kinetics of carotenoids in palm oil followed an order superior to 1. 
The dependence of constant rates with temperature obeyed the Arrhenius relationship. The activation 
energy for the carotenoids thermal degradation in palm oil was found to be 109.4 kJ/mol. 
 
Inorganic polyphosphate accumulation by Cunninghamella elegans (UCP 542) and its influence in the 
decolorization of textile azo dye Orange II  
Silva, T.A.L.; Tambourgi, E.B.; Campos-Takaki, G.M. Clean Technologies and Environmental Policy, 15 
(2013), 179-184. ISSN: 1618-954X. FI = 1.120. Qualis B1. doi:10.1007/s10098-012-0496-z 
The inappropriate disposal of dyes in wastewater constitutes an environmental problem and can cause 
damage to the ecosystem. Alternative treatments have been reported that employ fungi that are 
particularly effective in the decolorization of textile effluents. In these methods, the biomass can be used 
for industrial removal of dyes by biosorption. The current study has investigated the accumulation of 
polyphosphate (poly P) in the fungus Cunninghamella elegans UCP 542 and evaluated the capacity of the 
inactivated biomass, obtained from 144 h of incubation, to decolorize the dye Orange II. The results 
suggest the transport of the inorganic phosphorus, as demonstrated through the cellular bioaccumulation. 
The biochemical and physiological aspects of bioaccumulation in the poly P form were related to the 
process of removal of the color of Orange II, with the reduction of 60 % of the dye solution. 
 
Densities, speeds of sound, and refractive indices for binary mixtures of 1-butyl-3-methylimidazolium 
methyl sulphate ionic liquid with alcohols at T = (298.15, 303.15, 308.15, and 313.15) K  
Singh, S.; Aznar, M.; Deenadayalu, N. Journal of Chemical Thermodynamics, 57 (2013), 238-247. ISSN: 
0021-9614. FI = 2.422. Qualis A1. doi:10.1016/j.jct.2012.08.030 
Experimental densities, speeds of sound, and refractive indices of the binary mixtures {1-butyl-3-
methylimidazolium methylsulphate ([BMIM]+[MeSO4]-) + methanol, or 1-propanol, or 2-propanol, or 1-
butanol} were measured over the whole range of composition at T = (298.15, 303.15, 308.15, and 313.15) 
K. From the experimental data, excess molar volumes, excess isentropic compressibilities, deviation in 
refractive indices and molar refractions were calculated. The excess molar volumes, change in isentropic 
compressibilities, and deviation in refractive indices were fitted by the Redlich–Kister smoothing 
polynomial. The Lorentz-Lorenz equation was applied to correlate the volumetric properties and predict 
the density or the refractive index of the binary mixtures. Results for these quantities have been 
discussed in terms of intermolecular interactions between the components of the mixtures. For all the 
systems studied, the excess molar volume and excess isentropic compressibility are negative, while the 
change in refractive index on mixing is always positive over the entire composition range and at all 
temperatures. 
 
Partial hydrogenation of benzene on Ru catalysts: effects of additives in the reaction medium 
Suppino, R.S.; Landers, R.; Cobo, A.J.G. Applied Catalysis A: General, 452 (2013), 9-16. ISSN: 0926-860X. 
FI = 3.903. Qualis A1. doi:10.1016/j.apcata.2012.11.034 
The partial hydrogenation of benzene is an interesting chemical reaction mostly because of cyclohexene, 
a compound that can be part of the production chain of many other chemicals. In the present work, it was 
investigated the effects of additives in the reaction medium on the performance of Ru/Al2O3 and Ru/CeO2 
catalysts for the partial hydrogenation of benzene in liquid phase. The Ru catalysts were prepared by 
incipient impregnation or wet impregnation, both from aqueous solution of the precursor RuCl3.xH2O. The 
catalysts prepared by incipient impregnation were reduced at 573 K under H2 flow, whereas formaldehyde 
was used to reduce the catalysts prepared by wet impregnation. The solids were characterized by 
potentiometric titration, N2 physisorption, SEM, TEM, EDX, XPS and TPR. The catalytic performance in the 
liquid phase was evaluated using a slurry Parr reactor at 373 K and under 5 MPa of H2 pressure. The 
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additives studied were the following: ethylenediamine, ethyl acetate, n-methyl-2-pyrrolidone, 
monoethyleneglycol and monoethanolamine. The results indicate that the Ru/Al2O3 catalyst, prepared by 
wet impregnation, leads to the highest values of activity and selectivity. The yield of cyclohexene follows 
the order: monoethanolamine > monoethyleneglycol > n-methyl-2-pyrrolidone >> ethyl acetate > without 
additive >> ethylenediamine. 
 
 

Março 
 
Liquid–liquid equilibrium in ternary systems present in biodiesel purification from soybean oil and 
castor oil at (298.2 and 333.2) K 
Ardila, Y.C.; Machado, A.B.; Pinto, G.M.F.; Maciel Filho, R.; Wolf Maciel, M.R. Journal of Chemical & 
Engineering Data, 58 (2013), 605-610. ISSN: 1520-5134. FI = 1.693. Qualis A1. doi:10.1021/je301028r 
Liquid–liquid equilibrium (LLE) data for the soybean oil biodiesel (BIO-SO) + ethanol + water and castor oil 
biodiesel (BIO–CO) + ethanol + water systems at (298.2 and 333.2) K and atmospheric pressure were 
determined by gas chromatography and volumetric Karl Fischer titration. The degree of consistency of the 
experimental LLE data was ascertained by applying the Hand and Othmer-Tobias correlations. Ethanol 
distribution coefficients and water selectivity were evaluated for the immiscibility region. The 
experimental data were also compared with the values correlated by the NRTL and UNIQUAC activity 
coefficient models. For all systems studied, the average deviations found for the UNIQUAC model are 
larger than those found for the NRTL model. 
 
Physicochemical characterization of surfactant incorporating vesicles that incorporate colloidal 
magnetite 
Barbosa, R.M.; Finkler, C.L.L.; Bentley, M.V.L.B.; Santana, M.H.A. Journal of Liposome Research, 23 
(2013), 47-53. ISSN: 0898-2104. FI = 1.707. Qualis B1. doi:10.3109/08982104.2012.738329 
Drug administration through the transdermal route has optimized for the comfort of patients and easy 
application. However, the main limitation of transdermal drug delivery is the impermeability of the 
human skin. Recent advances on improvement of drug transport through the skin include elastic liposomes 
as a penetration enhancer. Entrapment of ferrofluids in the core of liposomes produces 
magnetoliposomes, which can be driven by a high-gradient magnetic field. The association of both 
strategies could enhance the penetration of elastic liposomes. This work relies on the preparation and 
characterization of elastic-magnetic liposomes designed to permeate through the skin. The incorporation 
of colloidal magnetite and the elastic component, octaethylene glycol laurate (PEG-8-L), in the structure 
of liposomes were evaluated. The capability of the elastic magnetoliposomes for permeation through 
nanopores of two stacked polycarbonate membranes was compared to conventional and elastic liposomes. 
Magnetite incorporation was dependent on vesicle diameter and size distribution as well as PEG-8-L 
incorporation into liposomes, demonstrating the capability of the fluid bilayer to accommodate the 
surfactant without disruption. On the contrary, PEG-8-L incorporation into magnetoliposomes promoted a 
decrease of average diameter and a lower PEG-8-L incorporation percentage as a result of reduction on 
the fluidity of the bilayer imparted by iron incorporation into the lipid structure. Elastic liposomes 
demonstrated an enhancement of the deformation capability, as compared with conventional liposomes. 
Conventional and elastic magnetoliposomes presented a reduced capability for deformation and 
permeation. 
 
Sodium citrate and potassium phosphate as alternative adsorption buffers in hydrophobic and 
aromatic thiophilic chromatographic purification of plasmid DNA from neutralized lysate 
Bonturi, N.; Radke, V.S.C.O.; Bueno, S.M.A.; Freitas, S.; Azzoni, A.R.; Miranda, E.A. Journal of 
Chromatography B, 919/920 (2013), 67-74. ISSN: 1570-0232. FI = 2.888. Qualis A1. 
doi:10.1016/j.jchromb.2013.01.010 
The number of studies on gene therapy using plasmid vectors (pDNA) has increased in recent years. As a 
result, the demand for preparations of pDNA in compliance with recommendations of regulatory agencies 
(EMEA, FDA) has also increased. Plasmid DNA is often obtained through fermentation of transformed 
Escherichia coli and purification by a series of unit operations, including chromatography. Hydrophobic 
interaction chromatography (HIC) and thiophilic aromatic chromatography (TAC), both using ammonium 
sulfate buffers, are commonly employed with success. This work was aimed at studying the feasibility of 
utilizing alternative salts in the purification of pDNA from neutralized lysate with phenyl-agarose (HIC) 
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and mercaptopyrimidine-agarose (TAC) adsorbents. Their selectivity towards sc pDNA was evaluated 
through adsorption studies using 1.5 mol/L sodium citrate and 2.0 mol/L potassium phosphate as 
adsorption buffers. Chromatography with mercaptopyrimidine-agarose adsorbent and 1.5 mol/L sodium 
citrate was able to recover 91.1% of the pDNA with over 99.0% removal of gDNA and endotoxin. This 
represents a potential alternative for the primary recovery of sc pDNA. However, the most promising 
result was obtained using 2.0 mol/L potassium phosphate buffer and a mercaptopyrimidine-agarose 
column. In a single chromatographic step, this latter buffer/adsorbent system recovered 68.5% of the 
pDNA with 98.8% purity in accordance with the recommendations of regulatory agencies with regard to 
RNA and endotoxin impurity. 
 
Study of gas-solids flow in a short CFB riser by statistical and chaotic deterministic analysis of optical 
fibre probe signals 
Castilho, G.J.; Cremasco, M.A. The Canadian Journal of Chemical Engineering, 91 (2013), 579-588. ISSN: 
0008-403. FI = 0.748. Qualis A2. doi:10.1002/cjce.21764 
In this work, a short CFB riser with a height of 2.42m and an ID of 82mm was operated under different 
dilute operating conditions to study the fluid dynamics of FCC catalyst particles (dp=80μm, ρp=902kg/m3) 
in air. The electrical signals from the optical fibre probe were sampled at a frequency of 1000Hz for a 
period of 30s and were obtained at different positions along the radius and height of the riser. Data were 
analysed using both statistical methods (time average, standard deviation and frequency distribution) and 
chaos methods (construction of attractors; correlation dimension, DML; and Kolmogorov entropy, KML). 
Some results on solids holdup deduced from the electrical signal are also presented for the developed 
zone of the riser. It was verified that for very dilute conditions, increasing gas velocity produces more 
complex and less predictable fluctuations in solids concentration, while increasing solids flux generally 
reduces complexity and increases predictability. However, results for the most dilute condition used 
shows that for the radial position where solids holdup is higher (near the wall), the increase in solids 
concentration does not affect the mean free path of the particles, resulting in higher values of DML than 
in the dilute region (core). 
 
Studies about an equation of state for pure associated fluids: temperature dependent co-volume 
accounting a physically consistent repulsive term 
Checoni, R.F.; Ravagnani, S.P. International Journal of Thermodynamics, 16 (2013), 20-27. ISSN: 1301-
9724. doi:10.5541/ijot.459 
Studies related to the development of equations of state (EOS) to represent thermophysical properties of 
pure compounds are considered as important tools for engineers to design and optimize industrial 
equipment and processes. Furthermore, these tools also contribute to amplify the researchers’ knowledge 
related to molecular interaction types, in attempting to predict and correlate both energetic and 
volumetric effects existing in the compounds. From several equations of state existing, the cubic plus 
association (CPA) EOS are employed in the calculations of thermophysical properties of compounds, in 
which the molecular interactions occurring are the association type. In spite of good representation of 
these properties, it is possible to improve the predictive and correlative capability of the CPA EOS by 
substitution of terms whose physical meaning can be better. In this way, modifications of the cubic plus 
association equation of state are proposed: the original repulsive term is replaced by the Carnahan-
Starling repulsion term; the attractive term is changed to an attraction term similar to the Peng-Robinson 
EOS. Furthermore, both attraction and repulsion terms are taken to be temperature dependent when 
alpha and beta functions are employed in calculations. All implementations make the equation of state 
non-cubic in relation to volume. Vapor pressure and liquid molar volumes of 1-alkanols (C1 to C10) and 
water were correlated to experimental data using this non-CPA–EOS format, and good agreement is 
observed. 
 
Layer double hydroxides for enhanced poly(3-hydroxybutyrate-co-3-hydroxyvalerate) crystallization 
Dagnon, K.L.; Robinson, C.; Chen, H.H.; Garrett, D.C.; Innocentini-Mei, L.H.; D’Souza, N.A. Journal of 
Applied Polymer Science, 127 (2013), 3395-3406. ISSN: 0021-8995. FI = 1.240. Qualis A1. 
doi:10.1002/app.37646 
Enabling the widespread utilization of poly[(3-hydroxybutyrate)-co-(3-hydroxyvalerate)] (PHBV) is strongly 
associated with enhancing its crystallization kinetics. In this article, we utilize a highly surface active (one 
reactive group per nanometer square) anion exchanged layered-double hydroxide (LDH) functionalized by 
stearic acid to probe the crystallization kinetics of PHBV. Our prior work has shown that the addition of 
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LDH decreases the cold crystallization and induces a melt recrystallization peak in PHBV. Since the melt-
recrystallization temperature shifted to higher temperature and its corresponding enthalpy increased with 
increasing LDH loading, this article is focused on understanding the effect of LDH on kinetics and 
energetics of PHBV crystallization. Both Avrami and Lauritzen–Hoffman modeling are utilized to develop a 
comprehensive understanding of thermal history effects through differential scanning calorimetry and 
polarized optical microscopy measurements. Five concentrations by weight of LDH are used: 1, 3, 5, and 
7%. The results show that the addition of LDH promoted both primary and secondary nucleation at low 
concentrations but additional LDH resulted in primary nucleation alone. The crystallization rate and 
activation energy show a significant increase, which is accompanied by a decrease in the nucleation 
constant, the surface energy and the work of chain folding for PHBV crystallization. 
 
Trabalho de Conclusão de Curso – a experiência da Faculdade de Engenharia Química da UNICAMP 
d’Angelo, J.V.H.; Zemp, R.J.; Rodrigues, M.T.M.; Ravagnani, S.P. Revista Ensino Superior UNICAMP, 8 
(2013), 38-53. ISSN: 2178-1567. http://www.revistaensinosuperior.gr.unicamp.br/edicoes/ed08_ 
janeiro2013/38_51_ARTIGO.pdf 
O Trabalho de Conclusão de Curso (TCC) é atualmente uma das disciplinas mais polêmicas do curso de 
graduação da Faculdade de Engenharia Química (FEQ) da UNICAMP. Justamente por isso, tem passado por 
muitas discussões e reformulações desde sua implantação no segundo semestre de 2007, recebendo 
críticas constantes dos corpos docente e discente. Os Coordenadores de Graduação, com toda a Comissão 
de Graduação – que atualmente acumula a função de Comissão do TCC – vêm tentando melhorar a 
estrutura da disciplina sob diversos aspectos, para atingir da melhor forma possível seus objetivos 
acadêmicos, descritos no Projeto Pedagógico do curso. Entretanto, o processo de amadurecimento dessa 
disciplina é gradual e exige conscientização e mudança de cultura por parte dos professores e alunos, 
além de um grande comprometimento de todos. Neste artigo é relatada a experiência da FEQ com essa 
disciplina, desde sua implantação em seu currículo de graduação até os dias atuais, com o objetivo de 
relatar os problemas e dificuldades enfrentados e as soluções adotadas para resolvê-los, bem como a 
evolução da sistemática da disciplina, a fim de compartilhar essa experiência com outros cursos de 
graduação que também encontram dificuldades no TCC ou que ainda irão implantá-lo. Acredita-se, 
embora a experiência da FEQ reflita situações particulares, que as dificuldades aqui relatadas e discutidas 
podem ser comuns a diversos outros programas de graduação. Nesse sentido, espera-se que este artigo 
possa contribuir para definir procedimentos e posturas que tornem essa disciplina menos problemática 
para todos, especialmente para os alunos. 
 
Epoxidation of modified natural plasticizer obtained from rice fatty acids and application on 
polyvinylchloride films 
Faria-Machado, A.F.; Altenhofen da Silva, M.; Vieira, M.G.A.; Beppu, M.M. Journal of Applied Polymer 
Science, 127 (2013), 3543-3549. ISSN: 0021-8995. FI = 1.240. Qualis A1. doi:10.1002/app.37671 
In recent years, much research effort has been driven to develop alternative plasticizers for medical and 
commodity plastic materials.  In this study, a modified natural plasticizer, synthesized by esterification of 
rice fatty acids, was modified by epoxidation with peroxy acid generated in situ. Two natural epoxidized 
plasticizers were obtained, using peracetic acid (NP-Ac) and peroctanoic acid (NP-Oc) as reagent. PVC 
films after addn. of these natural epoxidized plasticizers presented fairly good incorporation and 
plasticizing performance, as demonstrated by results of mech. properties, Tg values (as shown by DSC), 
optical microscopy, exudation, and migration tests, FTIR and X-ray diffraction obtained for plasticized PVC 
films. NP-Ac plasticizer presented enhanced plasticizing performance compared with NP-Oc, probably due 
to a higher epoxidation degree obtained in the reaction with peracetic acid.  
 
Modeling vapor liquid equilibrium of ionic liquids + gas binary systems at high pressure with cubic 
equations of state 
Freitas, A.C.D.; Cunico, L.P.; Aznar, M.; Guirardello, R. Brazilian Journal of Chemical Engineering, 30 
(2013), 63-73. ISSN: 0104-6632. FI = 0.637. Qualis A2. doi:10.1590/S0104-66322013000100008 
Ionic liquids (IL) have been described as novel environmentally benign solvents because of their 
remarkable characteristics. Numerous applications of these solvents continue to grow at an exponential 
rate. In this work, high pressure vapor liquid equilibria for 17 different IL + gas binary systems were 
modeled at different temperatures with Peng-Robinson (PR) and Soave-Redlich-Kwong (SRK) equations of 
state, combined with the van der Waals mixing rule with two binary interaction parameters (vdW-2). The 
experimental data were taken from the literature. The optimum binary interaction parameters were 
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estimated by minimization of an objective function based on the average absolute relative deviation of 
liquid and vapor phases, using the modified Simplex algorithm. The solubilities of all gases studied in this 
work decrease as the temperature increases and increase with increasing pressure. The correlated results 
were highly satisfactory, with average absolute relative deviations of 2.10% and 2.25% for PR-vdW-2 and 
SRK-vdW-2, respectively. 
 
Effect of layered double hydroxides on the mechanical, thermal, and fire properties of poly(methyl 
methacrylate) nanocomposites 
Nogueira, T.R.; Botan, R.; Macedo Neto, J.C.; Wypych, F.; Lona, L. Advances in Polymer Technology, 32 
(2013), 660-674. ISSN: 0730-6679. FI = 0.875. Qualis A2. doi:10.1002/adv.21309 
The effects of preselected six different layered double hydroxides (LDHs) (Zn/Al 4:1 DDS, Mg/Al 2:1 DDS, 
Zn/Al 2:1 stearate, Mg/Fe 4:1 stearate, Zn/Al 2:1 laurate, and Mg/Fe 4:1 laurate) on the mechanical, 
thermal, and fire properties of poly(methylmethacrylate) (PMMA) nanocomposites, synthesized by 
intercalative in situ bulk polymerization, were evaluated. PMMA nanocomposites containing three 
different LDH concentrations (1, 3, and 5 wt%) were produced, and it was observed that all the 
nanocomposites with lower LDH concentration (1 wt%) showed a higher elastic modulus than PMMA. 
However, as the LDH concentration increased, the elastic modulus decreased for all the nanocomposites. 
It was shown that PMMA/(Zn/Al 2:1 stearate) containing 5 wt% of LDH in its composition exhibited a 
decomposition temperature about 97C higher than pure PMMA.  According to this study, it was found that 
it is possible to enhance some mechanical and thermal properties of PMMA using very low LDH 
concentrations (mass fraction of LDH equal to 1%). LDHs are inexpensive materials based on abundant 
metals with a simple synthesis method that has a low environmental impact. 
 
Guide for determining the stability of chemical products 
Oriqui, L.R.; Mori, M.; Wongtschowski, P. Química Nova, 36 (2013), 340-347. ISSN: 0100-4042. FI = 0.763. 
Qualis B2.doi:10.1590/S0100-40422013000200023 
Companies worldwide are reviewing their working process to avoid waste, become aligned with 
environmental management standards and to fulfill specifications defined for national and international 
regulations. In this context, it is important that Brazilian chemical companies have a specific stability 
guide for their products. The main purpose of this work is to present a stability guide for chemical 
products based on the existing guides of the pharmaceutical and cosmetics segments. Furthermore, this 
work proposes to offer an additional period of shelf life for chemical products, provided they meet certain 
prerequisites. 
 
Lime pretreatment and fermentation of enzymatically hydrolyzed sugarcane bagasse 
Rabelo, S.C.; Maciel Filho, R.; Costa, A.C. Applied Biochemistry and Biotechnology, 169 (2013), 1696-
1712. ISSN: 0273-2289. FI = 1.943. Qualis A1. doi:10.1007/s12010-013-0097-2 
Sugarcane bagasse was subjected to lime (calcium hydroxide) pretreatment and enzymatic hydrolysis for 
second-generation ethanol production. A central composite factorial design was performed to determine 
the best combination of pretreatment time, temperature, and lime loading, as well as to evaluate the 
influence of enzymatic loadings on hydrolysis conversion. The influence of increasing solids loading in the 
pretreatment and enzymatic hydrolysis stages was also determined. The hydrolysate was fermented using 
Saccharomyces cerevisiae in batch and continuous mode. In the continuous fermentation, the hydrolysates 
were concentrated with molasses. Lime pretreatment significantly increased the enzymatic digestibility of 
sugarcane bagasse without the need for prior particle size reduction. In the optimal pretreatment 
conditions (90 h, 90C, 0.47 g lime/g bagasse) and industrially realistic conditions of hydrolysis (12.7 
FPU/g of cellulase and 7.3 CBU/g of β-glucosidase), 139.6 kg lignin/ton raw bagasse and 126.0 kg 
hemicellulose in the pretreatment liquor per ton raw bagasse were obtained. The hydrolysate from lime 
pretreated sugarcane bagasse presented low amounts of inhibitors, leading to ethanol yield of 164.1 kg 
ethanol/ton raw bagasse. 
 
Effect of the addition of hardfats on the physical properties of cocoa butter 
Ribeiro, A.P.B.; Basso, R.C.; Kieckbusch, T.G. European Journal of Lipid Science and Technology, 115 
(2013), 301-312. ISSN: 1438-9312. FI = 1.733. doi:10.1002/ejlt.201200170 
Fully hydrogenated oils, also known as hardfats, are currently employed in a limited number of 
applications in the food and chemical industries. The use of these compounds has been proposed for the 
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improvement or standardization of the physical properties of lipid systems, showing great potential for 
use in the production of chocolate, confectionery and similar products. This work evaluated the addition 
of different hardfats on the physicochemical properties of cocoa butter. Fully hydrogenated oils with 
significantly different chemical composition, obtained from palm kernel oil (FHPKO), palm oil (FHPO), 
cottonseed oil (FHCO), soybean oil (FHSO) and crambe oil (FHCrO), were evaluated for their fatty acid and 
triacylglycerol compositions. Blends of cocoa butter/hardfats, at concentrations of 1, 3 and 5% (w/w) 
were studied by determining the melting point, solid fat profiles, microstructure and consistency. 
Hardfats FHPO, FHCO, FHSO e FHCrO proved to be effective additives to modulate the physical properties 
of cocoa butter. Major changes on the physical properties of cocoa butter were performed by the FHSO. 
FHPKO was found unsatisfactory as a modifier of the cocoa butter. 
 
Use of vinasse to produce slow-release coated urea in spouted bed 
Rosa, G.S.; Rocha, S.C.S. Canadian Journal of Chemical Engineering, 91 (2013), 589-597. ISSN: 1939-019X. 
FI = 0.748. Qualis A2. doi:10.1002/cjce.21724 
The aim of this work was to evaluate the influence of the operating conditions on the coating efficiency 
for urea coated in a spouted bed and to analyse the decrease of nitrogen volatilisation for the coated 
urea. Coating efficiencies in the range (from 44.24% to 73.7%) were obtained for the different process 
conditions applied. Volatilisation analyses showed that the polymer film coating provided a decrease of 
the nitrogen loss in the range from 3% to 57%. The use of vinasse in substitution to the water in the 
coating suspension was tested for the optimum process conditions. 
 
Applying of ecological cost accounting in a textile industry: a case study 
Rosa, J.M.; Pereira, M.A.; Pereira, F.H.; Baptista, E.A.; Calarge, F.A.; Santana, J.C.C.; Tambourgi, E.B. 
Journal of Chemistry and Chemical Engineering, 7 (2013), 251-255. ISSN: 1934-7375. Qualis B2. 
http://www.davidpublishing.com/show.html?12071 
This work sought to apply the ACEC (accounting of aomplete ecological costs) methodology in a textile 
segment company through the reutilization of colored wastewater, after treatment by POA (advanced 
oxidation processes) in reactors using H2O2 (hydrogen peroxide) in a catalysis activated by UV (ultraviolet 
light). Facing the worries with the sustainable development and the difficulties in measuring 
environmental cost through the traditional accounting method, the proposed methodology tries to 
integrate costs, either internal or external ones, into a single dimension. At reducing the environmental 
impacts, the company shows a proactive position regarding the sustainability, becoming sustainable itself. 
The study presented the financial and ecological economy obtained, thus showing this process is efficient 
and may be used by companies in the textile sector for reutilizing water, reducing the financial and 
ecological costs, as well as the negative externalities. 
 
Stabilization of anthocyanin extract from jabuticaba skins by encapsulation using supercritical CO2 as 
solvent  
Santos, D.T.; Albarelli, J.Q.; Beppu, M.M.; Meireles, M.A.A. Food Research International, 50 (2013), 617-
624. ISSN: 0963-9969. FI = 2.414. Qualis A2. doi:10.1016/j.foodres.2011.04.019 
Anthocyanins are one of most important group of water-soluble and vacuolar pigments in nature. This 
phytochemical has attracted great interest to the food industry due to the wide range of biological 
activities including antioxidant and anti-inflammatory activities. However, the introduction of 
anthocyanins into food and/or medical fields has proved to be a major technological challenge since these 
compounds have low stability to environmental conditions during processing and storage. In this context, 
the present study evaluates the encapsulation of anthocyanin extract obtained from jabuticaba (Myrciaria 
cauliflora) skins in polyethyleneglycol using supercritical CO2 as solvent and ethanol as co-solvent. For 
comparison, a conventional method, ionic gelification, was employed to produce encapsulated particles 
by entrapment in Ca-alginate beads. The encapsulation efficiency of the extract in Ca-alginate beads was 
higher (98.67%) than those obtained by Rapid Expansion of Supercritical Solution (RESS) process (79.78%). 
Encapsulated particles made by RESS at different pressures, and temperatures, retained the extracts' 
biological activity. The best operating RESS process condition for anthocyanin extract encapsulation was 
determined as 313.15 K and 20 MPa. The degradation studies indicated that both encapsulated systems 
were more stable to light and temperature than the free extract. Ca-alginate encapsulated anthocyanin 
extract release in acid buffer solution was incomplete and slower than when the extract was encapsulated 
by PEG. Both systems increased the stability of anthocyanin, although presenting different characteristics. 
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Thermophysical properties of biodiesel and related systems. Part I. Vapour-liquid equilibrium at low 
pressures of binary and ternary systems involving methanol, ethanol, glycerol, water and NaCl 
Veneral, J.G.; Benazzi, T.; Mazutti, M.A.; Voll, F.A.P.; Cardozo-Filho, L.; Corazza, M.L.; Guirardello, R.; 
Oliveira, J.V. Journal of Chemical Thermodynamics, 58 (2013), 398-404. ISSN: 0021-9614. FI = 2.794. 
Qualis A1. doi:10.1016/j.jct.2012.09.032 
Experimental vapour-liquid equilibrium data of several binary mixtures (methanol + glycerol), (ethanol + 
glycerol) and (glycerol + water) and ternary (methanol + glycerol + water), (ethanol + glycerol + water) 
and (water + glycerol + NaCl) were obtained over the pressure range of 6.7 kPa to 66.7 kPa through an 
Othmer-type ebulliometer, allowing the construction of temperature - mass fraction and pressure - 
temperature diagrams. It is shown that the systems without NaCl were satisfactorily represented by the 
UNIQUAC model with good agreement between theory and experimental results. It was observed that 
alcohol concentrations lower than 10 wt% increase the phase transition temperature. The systems 
investigated show positive deviations in relation to Raoult’s law. Results presented in this work may be 
relevant in process design towards efficient recovering of components in the biodiesel down-stream 
processes. 
 
Thermodynamic simulation of transesterification reaction by Gibbs energy minimization 
Yancy-Caballero, D.M.; Guirardello, R. Fluid Phase Equilibria, 341 (2013), 12-22. ISSN: 0378-3812. FI = 
2.139. Qualis A1. doi:10.1016/j.fluid.2012.12.013 
In this study, simultaneous chemical and phase equilibrium calculations were carried out by the method of 
direct Gibbs energy minimization to perform a thermodynamic analysis of transesterification reaction of 
soybean oil with both ethanol and methanol in order to improve the processes for producing biodiesel. The 
CONOPT solver was used to solve the problem as a nonlinear programming model in the GAMS® 23.2.1 
software. In addition, the UNIFAC model was employed to describe the liquid phase non-idealities. A 
strategy of balance of radicals is proposed to satisfy the requirement of conservation of number of moles 
in the specific case of transesterification reaction, in order to take into account the degrees of freedom of 
reacting system without explicitly writing all individual reactions. The results showed that the use of 
optimization techniques associated with the GAMS software are useful and efficient tools to calculate the 
chemical and phase equilibrium by minimizing of the Gibbs energy, provided that different initial guesses 
are used. Furthermore, the computational times spent in the calculations were quite small. 
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Orientadores: Prof. Dr. José Roberto Nunhez e Dr. Nicolas Spogis. Data: 18/01/2013.  
 
1008. Ana Luiza Resende Pires. Desenvolvimento de curativos flexíveis e neutralizados de quitosana e 
alginato contendo Alphasan ® RC 2000. Orientadora: Profa. Dra. Ângela Maria Moraes. Data: 07/02/2013. 
 
1009. Agatha Matsumoto. Desenvolvimento de células fotovoltaicas orgânicas e flexíveis. Orientadores: 
Prof. Dr. Rubens Maciel Filho e Dr. Fernando Ely. Data: 07/02/2013. 
 
1010. Liliane Pimenta de Melo. Transferência de calor em um processo de pirólise de partículas de xisto 
de um reator industrial. Orientador: Prof. Dr. Antonio Carlos Luz Lisboa. Data: 20/02/2013. 
 
1011. Ricardo Rodrigo Ramos Cecci. Síntese e caracterização de nanocompósitos de PMMA/NTC para 
aplicações em células fotovoltaicas orgânicas. Orientadores: Prof. Dr. Julio Roberto Bartoli e Profa. Dra. 
Elizabeth Grillo Fernandes. Data: 25/02/2013. 
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1013. Bruno Colling Klein. Cultivo de microalgas para produção de bioetanol de terceira geração. 
Orientadores: Profa. Dra. Maria Regina Wolf Maciel e Prof. Dr. Reinaldo Gaspar Bastos. Data: 27/02/2013. 
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por fermentação do melaço de cana-de-açúcar. Orientador: Profa. Dra. Maria Regina Wolf Maciel. Data: 
28/02/2013. 
 
1015. Carolina Vertu Marinho da Cruz. Estudo das propriedades de barreira em filmes de nanocompósitos 
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mitotano racêmico em nanopartículas lipídicas sólidas. Orientador: Profa. Dra. Maria Helena Andrade 
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Notas curtas 
 
A editora Springer lançou o livro Advances in Natural Polymers: Their Blends, 
Composites and Nanocomposites (ISBN 978-3-642-20939-0), editado por S. 
Thomas (Mahatma Gandhi University, Índia), P.M. Visakh (Mahatma Gandhi 
University, Índia) e A.P. Mathew (Lulea University of Technology, Suécia). O 
livro foca nos avanços recentes na área de polímeros naturais, tais como 
celulosa, hemicelulosa, lignina, quitina, etc., enfatizando aspectos como 
preparação, estrutura, processamento, morfologia, propriedades e aplicações 
de polímeros naturais. O livro pretende ser uma referência para professores 
universitários, profissionais da indústria, pesquisadores e tecnólogos. Os vários 
capítulos são contribuições de proeminentes pesquisadores da indústria, 
academia e agências governamentais do mundo todo. Uma das contribuições é 
o capítulo “Recent Studies on Soy Protein Based Blends, Composites and 
Nanocomposites”, de autoria da professora Lúcia Helena Innocentini Mei, do 
Departamento de Engenharia de Materiais e Bioprocessos (DEMBio), junto com 
a pesquisadora Farayde Matta Fakhouri. 

 

A editora InTech lançou o livro Current Research in Nuclear Reactor 
Technology in Brazil and Worldwide (ISBN 978-953-51-0967-9), editado por 
Amir Zacarias Mesquita (Centro de Desenvolvimento da Tecnologia Nuclear 
CDTN/CNEN). O livro tem como objetivo disseminar pesquisas e avanços no 
estado da arte na área de tecnologia de reatores nucleares. Dividido em duas 
partes, o livro traz contribuições de pesquisadores brasileiros, russos e 
japoneses, entre outros, e conta com a contribuição da Profa. Dra. Elizabete 
Jordão, do Departamento de Engenharia de Sistemas Químicos (DESQ), autora, 
junto com os colegas Hugo César Rezende, André Augusto Campagnole dos 
Santos, Moysés Alberto Navarro e Amir Zacarias Mesquita, do capítulo 
“Experimental Investigation and Computational Validation of Thermal 
Stratification in Piping Systems of PWR Reactors”.  

 
 
Palestras na FEQ 

No dia 25 de fevereiro, a 
Profa. Emma Corcoles, da 
University Teknologi 
Malaysia (Malásia), 
ministrou a palestra “In 
vivo monitoring using on-
line rapid sampling 
microdialysis biosensor 
system”. A visita for 

organizada pela professora Marisa Beppu, 
Diretora Associada da FEQ.  
 

No dia 28 de fevereiro, a 
Profa. Véronique Larreta 
Garde, da Université de 
Cergy Pontoise (França), 
ministrou a palestra 
"Biomaterials for 
controlled molecular 
delivery : a biochemist's 

strategy”. A visita foi organizada pela professora 
Marisa Beppu, Diretora Associada da FEQ.  
 

 
No dia 12 de março, o 
Prof. Diego Mantovani, 
diretor do Laboratório de 
Biomateriáis e 
Bioengenharia da 
Université Laval (Canadá), 
ministrou a palestra 
“Developing Scientific 
Survival Skills”. A visita foi 

organizada pela professora Marisa Beppu, 
Diretora Associada da FEQ. 
 
Workshop TAMU-UNICAMP 
No dia 20 de março, aconteceu nas dependências 
da FEQ o II Workshop de Pesquisa TAMU-
UNICAMP, visando parcerias entre a UNICAMP e a 
Texas A&M University (TAMU). A sessão na FEQ 
versou sobre Engenharia Química, Mecânica e de 
Petróleo, e contou com a presença dos 
pesquisadores Roland Kaunas, Tahir Cagin, 
Debjyoti Banerjee, Hong Liang, Swaroop Darbha 
e Rashid Hasan, por parte da TAMU. Por parte da 
FEQ, participaram os professores Everson Alves 
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Miranda, Ângela Maria Moraes e Lucimara Gaziola 
de la Torre, todos do Departamento de 
Engenharia de Materiais e Bioprocessos (DEMBio). 
O evento foi coordenado pelo professor Everson 
Alves Miranda.  
 
Programa simula controle de sistema 
de resfriamento 
A pesquisa desenvolvida no Laboratório de 
Controle e Automação de Processos (LCAP) da 
FEQ, sob a coordenação dos professores Ana 
Maria Frattini Fileti e Flávio Vasconcelos da 
Silva, versando sobre sistemas de refrigeração, 
foi matéria do Jornal da UNICAMP, edição 556.  
 

 
Saulo Vidal e a Profa. Ana Maria Frattini Fileti 

 
Os sistemas de refrigeração são comumente 
utilizados em supermercados, para a conservação 
de produtos perecíveis; em prédios com sistemas 
de ar condicionado central, para a manutenção 
de temperaturas confortáveis; e assumem 
particular importância em indústrias químicas 
que envolvem processos a temperatura 
controlada. O gasto energético desses sistemas é 
muito alto e, em determinadas indústrias, chega 
a corresponder a 70% do custo de produção. 
Segundo dados recentes, o consumo energético 
de sistemas de refrigeração chega a 10% da 
produção mundial de energia. Visando reduzir 
esses gastos, exaustivos trabalhos de pesquisa 
vêm sendo desenvolvidos. 
Neste contexto se situa o trabalho apresentado 
na dissertação de mestrado do engenheiro 
químico Saulo Fernando dos Santos Vidal, sob a 
orientação dos professores Ana Maria e Flávio. 
Experimentos em nível de planta piloto, usando 
um protótipo de chiller existente no LCAP, são 
fundamentais, mas acabam se tornando cada vez 
mais caros. Nesse sentido, a pesquisa de Saulo 
objetivou a criação de um programa de 
computador para simular o funcionamento do 

equipamento de resfriamento. Os ensaios 
passariam então a ser realizados previamente no 
computador. A simulação computacional 
constitui uma alternativa muito mais barata e 
rápida de analisar e avaliar o comportamento 
destes processos. Saulo acrescenta que o estudo 
de uma planta química, além de custoso, é 
geralmente demorado. Por isso, o uso de 
software capaz de modelar e simular os 
processos se tornou muito comum. Essas 
simulações computacionais têm se constituído 
em valiosas ferramentas capazes de representar 
os processos e fornecer respostas com desvios 
aceitáveis em relação à realidade. 
O trabalho foi desenvolvido a partir dos 
simuladores comerciais Aspen Plus e Aspen 
Dynamics, utilizados para ensaios computacionais 
para a maioria dos sistemas químicos e capazes 
de representar o protótipo do LCAP. A partir da 
montagem desse simulador virtual, ele passou a 
utilizar o computador para testar variáveis e 
condições diferentes e drásticas. Na simulação, o 
modelo computacional responde da mesma 
forma que o protótipo, apontando qualquer 
problema, como a possibilidade de o compressor 
não conseguir responder à rotação solicitada. 
Mas a acurácia do modelo precisa ser avaliada. 
Para tanto, foram utilizados dados experimentais 
obtidos da própria planta piloto, em diferentes 
condições de processo, o que permitiu 
determinar a funcionalidade do modelo para 
situações adversas e também extremas de 
funcionamento do equipamento. A partir desta 
validação, o modelo computacional pode ser 
utilizado para avaliar modificações nas condições 
do processo e possibilidades de otimizá-lo. 
Depois de constatada a representatividade da 
simulação em relação ao protótipo, o simulador 
passou a ser utilizado para poupar o protótipo. 
Começaram então os estudos de técnicas digitais 
de controle de processos que, no caso, trata-se 
de um programa computacional que, acoplado ao 
simulador, faz o cálculo da intensidade da 
rotação do compressor para a manutenção da 
temperatura desejada com economia de energia.  
Os pesquisadores consideram que, testada a 
ferramenta e desenvolvido o modelo, se tornará 
bem mais simples realizar estudos no protótipo. 
A partir de um projeto inicial, será possível obter 
uma gama de dados em tempo muito menor do 
que o gasto se os testes fossem feitos no 
equipamento real. Além disso, outras estratégias 
de controle e modificações no protótipo poderão 
ser testadas no simulador, que permitirá também 
exportar o modelo criado para outros softwares e 
averiguar sem custos o uso de controle 
inteligente na planta experimental. 


