
Editorial 
Prof. Dr. Martín Aznar 
O presente número do Boletim da FEQ traz as atividades realizadas nos meses de 
janeiro a março de 2010. Este período não costuma ser muito rico em atividades 
externas como palestras ou visitas, o que se reflete no conteúdo. Por isso o 
editorial destaca a produção científica, com 36 artigos publicados nestes três 
primeiros meses. A quantidade impressiona, mas melhor ainda é constatar o alto 
fator de impacto dos veículos escolhidos pelos docentes, na sua grande maioria 
revistas importantes de editoras consagradas como Elsevier, Springer, Wiley e 
American Chemical Society.  
Nas teses defendidas, a FEQ atinge a marca de 1240 defesas, incluindo mestrado 
e doutorado. 
Nas notas curtas, pesquisas desenvolvidas na FEQ foram objeto de reportagens na 
revista Pesquisa FAPESP; e no quadro abaixo, destaque para a contribuição da 
Profa. Lúcia Mei em um livro internacional.  
Este número deve ser também o último publicado durante a Diretoria do Prof. Dr. 
Osvaldir Pereira Taranto, a quem o Boletim agradece profundamente pelo apoio 
durante este período. 
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A editora Wiley-VCH lançou o livro Optimization of Polymer Nanocomposite 
Properties (ISBN: 978-3-527-32521-4), organizado por Vikas Mittal (BASF). O livro 
conta com a participação da professora Lúcia Helena Innocentini Mei, do 
Departamento de Tecnologia de Polímeros, autora do capítulo Thermomechanical 
Properties of Nanocomposites. O livro, com contribuições da indústria e da 
academia, traz detalhes sobre os mecanismos para atingir certas funcionalidades 
em nanocompósitos, tais como biodegradabilidade, resistência química e 
tribologia. Um ênfase especial é dada à interdependência dos fatores que afetam 
as propriedades dos nanocompósitos.   
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Artigos Publicados em Revistas Indexadas 

Janeiro-Março 2010 
 

Bases de dados: ISI Web of Knowledge, Sci Finder Scholar, Compendex, SciELO, Scopus, Scirus. 
 

Janeiro 
 
Nomenclature and guideline to express the amount of a membrane protein synthesized in animal cells 
in view of bioprocess optimization and production monitoring 
Augusto, E.F.P.; Moraes, A.M.; Piccoli, R.A.M.; Barral, M.F.; Suazo, C.A.T.; Tonso, A.; Pereira, C.A. 
Biologicals, 38 (2010), 105-112. ISSN: 1045-1056. doi:10.1016/j.biologicals.2009.07.005 
Studies of a bioprocess optimization and monitoring for protein synthesis in animal cells face a challenge 
on how to express in quantitative terms the system performance. It is possible to have a panel of 
calculated variables that fits more or less appropriately the intended goal. Each mathematical expression 
approach translates different quantitative aspects. We can basically separate them into two categories: 
those used for the evaluation of cell physiology in terms of product synthesis, which can be for bioprocess 
improvement or optimization, and those used for production unit sizing and for bioprocess operation. With 
these perspectives and based on our own data of kinetic S2 cells growth and metabolism, as well as on 
their synthesis of the transmembrane recombinant rabies virus glycoprotein, here indicated as P, we show 
and discuss the main characteristics of calculated variables and their recommended use. Mainly applied to 
a bioprocess improvement/optimization and that mainly used for operation definition and to design the 
production unit, we expect these definitions/recommendations would improve the quality of data 
produced in this field and lead to more standardized procedures. In turn, it would allow a better and 
easier comprehension of scientific and technological communications for specialized readers. 
 
Water sorption and diffusion coefficient through an experimental dental resin 
Costella, A.M.; Trochmann, J.L.L.; Oliveira, W.S. Journal of Materials Science: Materials in Medicine, 21 
(2010), 67-72. ISSN: 1573-483. doi:10.1007/s10856-009-3847-5 
Polymeric composites have been widely used as dental restorative materials. A fundamental knowledge 
and understanding of the behavior of these materials in the oral cavity is essential to improve their 
properties and performance. In this paper we computed the data set of water absorption through an 
experimental dental resin blend using specimen discs of different thicknesses to estimate the diffusion 
coefficient. The resins were produced using bisphenol A glycol dimethacrylate, bisphenol A ethoxylated 
dimethacrylate and triethylene glycol dimethacrylate monomers. The water sorption test method was 
based on International Standard ISO 4049 "Dentistry-Polymer-based filling materials". Results show a 
diffusion coefficient around 6.38 × 10-8 cm2/s, within a variance of 0.01%, which is in good agreement 
with the values reported in the literature and represents a very suitable value. 
 
Experimental determination of the vapor-liquid equilibrium data of binary mixtures of fatty acids by 
differential scanning calorimetry 
Falleiro, R.M.M.; Meirelles, A.J.A.; Krähenbühl, M.A. The Journal of Chemical Thermodynamics, 42 (2010), 
70-77. ISSN: 0021-9614. doi:10.1016/j.jct.2009.07.008 
Vapor-liquid equilibrium (VLE) data for 3 binary mixtures of saturated fatty acids were obtained by 
differential scanning calorimetry (DSC). However, changes in the calorimeter pressure cell and the use of 
hermetic pans with holes (φ= 250 μm) in the lids were necessary to make it possible to apply this 
analytical technique, obtaining accurate results with smaller samples and shorter operational times. The 
systems evaluated in this study were: myristic acid (C14:0) + palmitic acid (C16:0), myristic acid (C14:0) + 
stearic acid (C18:0) and palmitic acid (C16:0) + stearic acid (C18:0), all measured at 50 mmHg and with 
mole fractions between 0.0 and 1.0 in relation to the most volatile component of each diagram. The 
fugacity coefficients for the components in the vapor phase were calculated using the Hayden and 
O’Connell method [1] and the activity coefficients for the liquid phase were correlated with the 
traditional gE models (NRTL [2], UNIQUAC [3] and Wilson [4]). The sets of parameters were then compared 
in order to determine which adjustments best represented the VLE. 
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Crystallization of porcine insulin with carbon dioxide as acidifying agent 
Hirata, G.A.M.; Bernardo, A.; Miranda, E.A. Powder Technology, 197 (2010), 54-57. ISSN: 0032-5910. 
doi:10.1016/j.powtec.2009.08.017 
Recent studies on the use of volatile electrolytes such as CO2 in protein precipitation showed that these 
agents are a promising alternative to the conventional acids. This use of volatile electrolytes prevents 
protein denaturation due to local pH extremes, and saline effluent generation is greatly reduced, as the 
volatile electrolyte may be separated and recovered from solution just by pressure release. In this work, 
insulin was successfully crystallized in the presence of zinc using CO2 as acidifying agent. The crystals 
obtained were rhombohedral, a common shape for porcine insulin crystals that contain zinc in their 
structure, and their average size varied with the mixing applied. 
 
Economical feasibility evaluation of an ethanol injection liposome production plant 
Justo, O.R.; Moraes, A.M. Chemical Engineering & Technology, 33 (2010), 15-20. ISSN: 1521-4125. 
doi:10.1002/ceat.200800502 
Over the past few decades liposomes, which are lipid vesicles useful for the controlled release of 
numerous bioactive compounds, have attracted significant industrial interest. Several techniques have 
evolved for the manufacture of liposomes on a small scale. However, production on a commercially 
feasible scale is still somewhat limited. Therefore, this research intends to evaluate the scale-up potential 
of a liposome production unit using the ethanol injection method, through preliminary economical 
feasibility estimation, as an addendum to a pre-existing bioactive compound manufacture plant, with the 
aim of increasing the compound aggregate value. The ethanol injection technique is selected due to its 
simplicity and low cost, characteristics that make it easily scalable. The preliminary economic evaluation 
involves the assessment of capital investment, estimation of operating costs, and analysis of profitability. 
The results of the economic analysis suggest that the process is economically feasible for a plant with a 
daily production capacity of 288 L of liposomal suspension. 
 
Modeling and simulation of ethylene and 1-butene copolymerization in solution with a Ziegler-Natta 
catalyst 
Pontes, K.V.; Cavalcanti, M.; Maciel Filho, R.; Embiruçu, M. International Journal of Chemical Reactor 
Engineering, 8 (2010), A7. ISSN: 1542-6580. http://www.bepress.com/ijcre/vol8/A7/?sending=10872 
A comprehensive mathematical model for the ethylene/1-butene polymerization in solution with Ziegler-
Natta catalyst is developed. The process comprises a series of continuously stirred and tubular reactors in 
which polyethylene resins with different properties may be produced. The mechanistic model considers 
the moments of the bivariant molecular weight distribution in order to ascertain the average molecular 
weight and polydispersity. The polymer quality is verified through the melt index, density and stress 
exponent, which is a measure of the polydispersity. The model developed investigates the stationary and 
dynamic behavior of the process following step changes in feed conditions. It allows for the prediction of 
non-linear and inverse responses, encouraging the use of the model for optimization and control purposes.  
 
Anhydrous ethanol production by extractive distillation: a solvent case study 
Ravagnani, M.A.S.S.; Reis, M.H.M.; Maciel Filho, R.; Wolf-Maciel, M.R. Process Safety and Environmental 
Protection, 88 (2010), 67-73. ISSN: 0957-5820. doi:10.1016/j.psep.2009.11.005 
Production of anhydrous ethanol in large scale has been made by extractive distillation using conventional 
solvents like ethylene-glycol. In the present paper, extractive distillation process is studied to obtain pure 
ethanol using ethylene-glycol and tetraethylene-glycol as solvents. Residue curve maps are used to 
analyse the proposed distillation processes in interpreting mixture behaviours and feasibility of distillation 
columns. The industrial process is simulated at steady-state from residue curve map analysis. Simulation 
results for the ethanol/water mixture using ethylene-glycol, the conventional solvent, and tetraethylene-
glycol, an alternative solvent, are presented. These results showed that the process using tetraethylene-
glycol is reliable, although it requires more energy than the process with ethylene-glycol. However, 
ethylene-glycol has a considerable toxicity level while tetraethylene-glycol is non toxic. 
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Influence of the support nature and morphology on the performance of ruthenium catalysts for partial 
hydrogenation of benzene in liquid phase 
Rodrigues, M.F.F.; Cobo, A.J.G. Catalysis Today, 149 (2010), 321-325. ISSN: 0920-5861. 
doi:10.1016/j.cattod.2009.07.113 
This paper is aimed at studying the influence of the support nature and morphology on the performance of 
ruthenium catalysts for partial hydrogenation of benzene in liquid phase. Therefore, Al2O3 and Nb2O5 
supports were employed with different values of particle diameter and superficial specific area. The 
catalysts were prepared through incipient impregnation from an aqueous solution of the RuCl3·xH2O 
precursor. After impregnation, the solids underwent a reduction treatment under H2 flow at the 
temperature of 573 K. The solids were characterized through the techniques of particle size distribution, 
XRD, BET, SEM + EDX and TPR. The catalytic performances were evaluated within the hydrogenation of 
benzene in liquid phase, conducted at 373 K under constant pressure of 5.0 MPa of H2. For the conditions 
employed, the results show that the support nature practically exerts no influence upon the selectivity of 
the intermediate product to the benzene  cyclohexene  cyclohexane reaction. However, the increase 
in the particle diameter or in the superficial specific area of the support decreases the yield of 
cyclohexene. 
 
New method to simulation of a vacuum distillation unit in the refining process of oil and the reducing 
of the vacuum residue generation 
Vadinal, R.B.; Wolf Maciel, M.R. International Review of Chemical Engineering, 2 (2010), 161-166. ISSN: 
2035-1755. http://www.praiseworthyprize.com/IRECHE-latest/IRECHE_vol_2_n_1.html 
More and more oil refineries need to process heavier oils, despite all the difficulties in processing. 
Generally the refineries have two distillation units: the atmospheric distillation unit (ADU) and the 
vacuum distillation unit (VDU), responsible by retrieving the heavier oil fractions. The ADU has been the 
subject of many studies and it has good computational models to its representation. On the other hand, 
the VDU has not been studied in depth and it does not have good representations in the process 
simulators. Therefore, using the process simulator Aspen Plus, we attempted to create a new methodology 
to simulate the VDU, through 04 separate towers, one for each area of production’s withdrawal [vacuum 
residue (VR), slop wax, heavy vacuum gasoil (HVGO) and light vacuum gasoil (LVGO)]. Two different 
atmospheric residues (ATR16 and ATR19) were considered in this study to test the proposed method and 
perform a sensitivity analysis of the unit, to identify operational variable that provides a lower generation 
of VR. The study revealed that the reduction of the pumparound temperature of HVGO section of 245°C to 
220°C reduced 16.2% (ATR16) and 12.9% (ATR19) in the VR generation and it improves the HVGO recovery 
in 34.1% (ATR16) and 56.0% (ATR19).  
 
 

Fevereiro 
 
Modeling the phase behavior in binary mixtures involving blowing agents and thermoplastic resins 
Arce, P.F.; Aznar, M. Polymer Engineering and Science, 50 (2010), 365-372. ISSN: 1548-2634. 
doi:10.1002/pen.21558 
The thermophysical properties of mixtures of thermoplastic resins and blowing agents, together with the 
knowledge of the solubilities of these components, are the basis for the manufacturing of plastic foams. In 
this work, the solubilities of blowing agents trichlorofluoromethane, dichlorodifluoromethane, 
chlorodifluoromehane, and 1,2-dichloro-1,1,2,2-tetrafluoroethane in thermoplastic resins poly(styrene), 
high density poly(ethylene), low density poly(ethylene), poly(propylene), poly(vinyl chloride), 
poly(carbonate) and poly(propylene oxide) were modeled by using the Perturbed Chain-Statistical 
Associating Fluid Theory (PC-SAFT) and the Sánchez-Lacombe equations of state (EoS), fitting a single 
temperature-dependent binary interaction parameter. PC-SAFT is a theoretically based equation of state 
with three pure component parameters that describe efficiently the thermodynamics of complex systems. 
Earlier works with this EoS have already predicted the phase coexistence properties of various refrigerants 
and higher order alkane series compounds, along with their mixtures. The pure component parameters for 
the blowing agents were obtained by regression of vapor pressure and liquid density data, while the pure 
component parameters for the thermoplastic resins were obtained by regression of pure liquid PVT data. 
The parameter estimation was performed by using a modified maximum likelihood method. The solubility 
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results obtained with both EoS have been compared; the results from PC-SAFT showed a higher accuracy 
in terms of solubility pressure deviations. 
 
Thermodynamic modeling of liquid–fluid phase equilibrium in supercritical ethylene + copolymer + co-
solvent systems using the PC-SAFT equation of state 
Arce, P.F.; Aznar, M. The Journal of Supercritical Fluids, 52 (2010), 18-29. ISSN: 0896-8446. 
doi:10.1016/j.supflu.2009.11.008 
Copolymers are important in the manufacture of new polymeric materials with specific characteristics. 
For linear polymers, thermodynamic models based on the thermodynamic perturbation theory are 
interesting, since this theory regards the association between monomers. In this work, cloud points of 
mixtures of copolymers (PEH, PEP, PEAA and PEVA) (PEP: poly(ethylene-co-propylene); PEAA: 
poly(ethylene-co-acrylic acid); PEH: poly(ethylene-co-1-hexene); PEVA: poly(ethylene-co-vinyl acetate)), 
a supercritical fluid ( C2) and co-solvents (C1, C2, C3, nC4, 1C4, 1C6, AA, VA, He, N2, CO2) (C1: 
methane; C2: ethane; C2: ethylene; C3: propane; nC4: n-butane; 1C4: 1-butene; 1C6: 1-hexene; 
AA: acrylic acid; VA: vinyl acetate; He: helium; N2: nitrogen; CO2: carbon dioxide) were modeled using the 
PC-SAFT equation of state (Perturbed Chain-Statistical Associating Fluid Theory) with a one-type van der 
Waals mixing rule by fitting one single interaction parameter. Pure component parameters for the 
supercritical fluid and co-solvents were obtained by regression of vapor pressure and density data of 
saturated liquid, while pure component parameters for polymers that compose the copolymers were 
obtained by regression of pure liquid PVT data. Binary interaction and pure component parameter 
estimation was performed by using the modified maximum likelihood method. Relative deviations 
between the calculated and experimental cloud points show that the PC-SAFT model had an excellent 
performance. 
 
Solid−liquid equilibrium of saturated fatty acids + triacylglycerols 
Costa, M.C.; Boros, L.A.D.; Rolemberg, M.P.; Krähenbühl, M.A.; Meirelles, A.J.A. Journal of Chemical and 
Engineering Data, 55 (2010), 974–977. ISSN: 1520-5134. doi:10.1021/je900410j 
Phase diagrams of tricaprylin (1,3-di(octanoyloxy)propan-2-yl octanoate) + myristic acid (tetradecanoic 
acid), commercial triolein + palmitic acid (hexadecanoic acid), and trilinolenin (propane-1,2,3-triyl 
tris[(9Z,12Z,15Z)-octadeca-9,12,15-trienoate]) + stearic acid (octadecanoic acid) were obtained by 
differential scanning calorimetry (DSC). The occurrence of an eutectic point very close to the pure 
triacylglycerol can be assumed in all of the three investigated systems. The liquid phase was modeled 
using Margules two-suffix, Margules three-suffix, nonrandom two-liquid (NRTL), and universal 
quasichemical functional group activity coefficient (UNIFAC) Dortmund models. The best modeling results 
were obtained using the NRTL model. The UNIFAC Dortmund model describes the multicomponent system 
containing commercial triolein + palmitic acid well. 
 
High-pressure phase diagram of the drug mitotane in compressed and/or supercritical CO2 
Favareto, R.; Pereira, J.R.D.; Santana, C.C.; Madureira, E.H.; Cabral, V.F.; Tavares, F.W.; Cardozo-Filho, 
L. Journal of Chemical Thermodynamics, 42 (2010), 286-290. ISSN: 0021-9614. 
doi:10.1016/j.jct.2009.08.017 
This work provides experimental phase diagram of mitotane, a drug used in the chemotherapy treatment 
of adrenocortical carcinoma, in compressed and/or supercritical CO2. The synthetic-static method in a 
high-pressure variable-volume view cell coupled with a transmitted-light intensity probe was used to 
measure the solid-fluid (SF) equilibrium data. The phase equilibrium experiments were determined in 
temperature ranging from (298.2 to 333.1) K and pressure up to 22 MPa. Peng-Robinson equation of state 
(PR-EoS) with classical mixing rule was used to correlate the experimental data. Excellent agreement was 
found between experimental and calculated values. 
 
Influence of a lipid phase on the physical properties of spray-dried maltodextrin powders 
Martins, P.C.; Kieckbusch, T.G. Chemical Engineering & Technology, 33 (2010), 292-298. ISSN: 1521-4125. 
doi:10.1002/ceat.200900461 
Maltodextrin powders containing 5, 10, 15, 20 and 25% from three different palm oil fractions were 
produced by spray-drying emulsions with 30 wt% total solids content. The effect of the lipid phase on the 
characteristics of the particles was evaluated. Oilless spray-dried particles presented a smaller average 
size and reduced wettability as compared to the commercial product. An increase in fat content resulted 
in a decrease in true density while the Hausner Ratio and average diameter of the particles increased. The 
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powders containing palm olefins (melting points, 14°C and 18°C) were stickier than the product 
containing stearin (melting point, 51C). 
 
Factorial design applied to concentrate bioactive component of Cymbopogon citratus essential oil 
using short path distillation 
Plazas-Tovar, L.; Wolf Maciel, M.R.; Pinto, G.M.F.; Maciel Filho, R.; Gomes, D.R. Chemical Engineering 
Research and Design, 88 (2010), 239-244. ISSN: 0263-8762. doi:10.1016/j.cherd.2009.07.018 
Cymbopogon citratus (DC.) Stapf (Gramineae) is the scientific name of a plant known as lemongrass. It is 
characterized by the high concentrations of citral. This work aimed to analyze the influence of short path 
distillation process variables (evaporator temperature (EVT), volumetric feed flow rate (Q) and 
interactions between them), on the concentration of citral in the distillate stream of the process. 
Factorial design experiments were carried out, starting with a 22 design trials at experimental range from 
60 to 80C for EVT and from 1.5 to 6.0 mL/min for Q, followed by 22 with central point design trials at 
experimental range from 60 to 120C for EVT and between 1.5 and 4.5 mL/min for Q. The concentration 
of citral in the distillate (CCD) was analyzed by gas chromatography–mass spectrometry (GC–MS).The 
effect of each variable studied on the dependent variable (CCD), is indicated by influence of EVT and Q on 
CCD. The increase of EVT increases CCD to 2.048 × 103 mg citral/g sample, when compared with the initial 
sample of essential oil, which presented a CCD of 9.908 × 102 mg citral/g sample. The linear model, 
statistically significant, describes the dependence of the variable CCD with the variables of the process 
inside the experimental range. 
 
Transgenic soybean seed as protein expression system: aqueous extraction of recombinant β-
glucuronidase 
Robić, G.; Farinas, C.S.; Rech, E.L.; Miranda, E.A. Applied Biochemistry and Biotechnology, 160 (2010), 
1157-1167. ISSN: 1599-0291. doi:10.1007/s12010-009-8637-5 
Soybean is one of the plant species with potential to be used as seed-based bioreactor. As part of the 
downstream processing (DSP) of this technology, extraction is a key step, since it defines the composition 
of the solution from which the recombinant product will be purified. In the present work, the 
characteristics of soybean seeds used as a bioreactor were evaluated from a process engineering 
standpoint through analysis of the influence of pH and ionic strength on the extraction of recombinant β-
glucuronidase (rGUS). Concentrations of recombinant protein and native soybean compounds were 
analyzed and compared with similar data from extraction studies using transgenic corn seeds as 
bioreactor. Efficient rGUS extraction was obtained at pH of around 5.5 with no addition of salt. Soybean 
seed extracts had lower levels of co-extracted native compounds, than corn seed extracts, and should be 
considered as a potential plant bioreactor in terms of DSP. 
 
Modeling of protein and phenolic compound removal from aqueous solutions by electrocoagulation 
Robić, G.; Miranda, E.A. Biotechnology Progress, 26 (2010), 186-191. ISSN: 1520-6033. 
doi:10.1002/btpr.308 
Electrocoagulation is a technique basically applied in water and wastewater treatment, but which has a 
number of potential applications in polymer, protein, drug, and vaccine delivery. In this work, we 
correlate the current applied between the electrodes to the removal of phenolic compounds or protein 
from aqueous solutions, but the principle can also be applied to other biological compounds such as plant 
pigments and sugars. Simple and time-dependent models were developed based on the complex formation 
between these biological substances and the aluminium hydroxide gel phase. The models developed 
represent a good agreement with experimental data (R2 as high as 0.992). Besides construction of the 
models, the effect of pH on the efficiency of removal of proteins and phenolic compounds was evaluated. 
It was found that this parameter has significant effect on the efficiency of the electrocoagulation and the 
maximal removal efficiency for bovine serum albumin and phenolic compound catechin was observed at 
pH 8.0. 
 
Applying of neural network on the wine sensorial analysis from Barbados cherry 
Santana, J.C.C.; Dias, C.G.; Souza, R.R.; Tambourgi, E.B. Journal of Food Process Engineering, 33 (2010), 
365-378. ISSN: 1745-4530. doi:10.1111/j.1745-4530.2009.00521.x 
This paper presents an approach of artificial neural networks to predict the sensorial qualities of wines. A 
Kohonen network has been used as a software tool in order to increase the human skills in this kind of 
application. An initial prototype was implemented using the artificial neural networks technology, 
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together with the Visual Basic software from Microsoft, for evaluation of sensorial qualities of seven 
samples of Barbados cherry (Malpighia glabra L.) wine. Fifty consumers chosen, perhaps, had been used to 
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. The characteristics of wine, such as flavor 
and color, were similar to the Barbados cherry fresh fruit. The consumers evaluated the wines as very 
good; all sensorial qualities were more than 5 in hedonic scale. Results showed that Kohonen network 
classified the Barbados cherry wines in a distinct group, for frequency among their 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 its use in sensorial analyses of wines is promising. 
 
Purification of human IgG by negative chromatography on ω-aminohexyl-agarose 
Souza, M.C.M.; Bresolin, I.T.L.; Bueno, S.M.A. Journal of Chromatography B, 878 (2010), 557-566. ISSN: 
1570-0232. doi:10.1016/j.jchromb.2009.12.034 
The ω-aminohexyl diamine immobilized as ligand on CNBr- and bisoxirane-activated agarose gel was 
evaluated for the purification of human immunoglobulin G (IgG) from serum and plasma by negative 
affinity chromatography. The effects of matrix activation, buffer system, and feedstream on recovery and 
purity of IgG were studied. A one-step purification process using Hepes buffer at pH 6.8 allowed a similar 
recovery (69–76%) of the loaded IgG in the nonretained fractions for both matrices, but the purity was 
higher for epoxy-activated gel (electrophoretically homogeneous protein with a 6.5-fold purification). The 
IgG and human serum albumin (HSA) adsorption equilibrium studies showed that the adsorption isotherms 
of IgG and HSA obeyed the Langmuir–Freundlich and Langmuir models, respectively. The binding capacity 
of HSA was high (210.4 mg mL−1 of gel) and a positive cooperativity was observed for IgG binding. These 
results indicate that immobilizing ω-aminohexyl using bisoxirane as coupling agent is a useful strategy for 
rapid purification of IgG from human serum and plasma. 
 
 

Março 
 
An efficient approach to optimal interpolation of experimental data 
Álvarez, V.H.; Aznar, M. Journal of the Taiwan Institute of Chemical Engineers, 41 (2010), 184-189. ISSN: 
1876-1070. doi:10.1016/j.jtice.2009.08.004 
In this work, a computational method is proposed in order to choose the best interpolation function for 
experimental data. The optimal interpolation function follows the natural tendency of data, suffers a 
minimal influence by removing one data point, does not present over fitting and yields the best 
representation for large or rough data sets. High pressure Px data of binary mixtures containing ionic 
liquid were used as case studies: supercritical CO2 + 1-hexyl-3-methyl imidazolium hexafluorophosphate 
{[hmim][PF6]}, supercritical CO2 + 1-butyl-3-methyl imidazolium tetrafluoroborate {[bmim][BF4]} and 
supercritical CHF3 + 1-butyl-3-methyl imidazolium hexafluorophosphate {[bmim][PF6]}. The common 
practice of using the correlation coefficient to analyze the accuracy of the interpolation model is critically 
discussed. As a validation of the method, a thermodynamic consistency test is applied to the interpolated 
data. The results show that the mean values of the interpolation error for CO2 + [hmim][PF6], CO2 + 
[bmim][BF4] and CHF3 + [bmim][PF6] are 0.47%, 0.33% and 0.13%, respectively. These values are within the 
reported experimental error, which has a range from 0.04% to 1.7%. 
 
Purificação de amilases de malte de Zea mays 
Biazus, J.P.M.; Santana, J.C.C.; Souza, R.R.; Tambourgi, E.B. Ciência e Tecnologia de Alimentos, 30 
(2010), 218-223. ISSN: 0101-2061. doi:10.1590/S0101-20612010000100032 
Neste trabalho realizou-se a purificação das enzimas  e  amilases de malte de milho combinando os 
processos de adsorção em leito expandido com o fracionamento por etanol. Alimentaram-se 5 mL de uma 
solução a 2% de malte de milho em tampão fosfato 0,05 M a pH 5 em uma coluna contendo as resinas de 
troca iônica Amberlite IRA 410, em leito fixo de 4 cm fluidizado para 8 cm. A eluição foi promovida com 
NaCl 0.25 M com 14 mL min-1 de vazão descendente e o material eluído foi fracionado com álcool etílico 
nas concentrações de 4-0-70%, 50=80% e 60-90% (v/v) a 20 e 30C. A recuperação da atividade e o fator de 
purificação foram de 95% e 23 vezes, respectivamente, na primeira etapa. A melhor condição de 
fracionamento das enzimas foi apresentada a 50-80% de álcool e 20C, e o fator de purificação ficou acima 
de 100 vezes.  
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Volatile composition changes of pineapple during drying in modified and controlled atmosphere 
Braga, A.M.P.; Silva, M.A.; Pedroso, M.P.; Augusto, F.; Barata, L.E.S. International Journal of Food 
Engineering, 6 (2010), Article 12. ISSN: 1556-3758. doi:10.2202/1556-3758.1835 
Pineapple samples were dried in normal and modified atmospheres by addition of 0.5% ethanol v/v to the 
air stream using two different temperatures and two different velocities. The volatile composition 
changes during the drying process were determined using the solid phase microextraction coupled to a gas 
chromatographer with mass spectrometer. The modification of the drying atmosphere with ethanol vapor 
promoted a more intense water evaporation as well as a less pronounced loss of volatiles. The volatile 
composition changed significantly during drying not only by the loss of some components but also by the 
appearance of others. 
 
Ion exchange equilibrium prediction for the system Cu2+-Zn2+-Na+ 
Borba, C.E.; Silva, E.A.; Spohr, S.; Santos, G.H.F.; Guirardello, R. Journal of Chemical and Engineering 
Data, 55 (2010), 1333-1341. ISSN: 1520-5134. doi:10.1021/je900649e 
In this work, ion exchange experimental data were obtained in batch operation for the binary systems 
Cu2+−Na+, Zn2+−Na+, and Zn2+−Cu2+ and for the ternary system Cu2+−Zn2+−Na+. The ionic exchanger employed 
was the cationic resin Amberlite IR 120. The experimental data for the binary systems and the ternary 
system were obtained at total concentrations of (1, 3, and 5) mEq·L−1. The total exchange capacity of the 
Amberlite IR 120 resin was obtained by the column technique. All experiments were carried out at 25 °C. 
To model the ion exchange equilibrium, the Mass Action Law was used. The model considered both ideal 
and nonideal behavior to represent the experimental data. The nonideality in the solution phase and in 
the resin phase was described by Bromley’s model and by Wilson’s model. Wilson’s model interaction 
parameters and the thermodynamic equilibrium constants were obtained from the experimental data for 
each binary system, from which ternary system ion exchange equilibrium was predicted. On the basis of 
the results obtained to represent the ion exchange equilibrium for the binary systems, a prediction was 
made using only the nonideal Mass Action Law. Good agreement was obtained between the calculated and 
measured values of the resin phase composition. 
 
Application of the Hsu model to soybean grain hydration 
Coutinho, M.R.; Conceição, W.A.S.; Paraíso, P.R.; Andrade, C.M.G.; Omoto, E.S.; Jorge, R.M.M.; Maciel 
Filho, R.; Jorge, L.M.M. Ciência e Tecnologia de Alimentos, 30 (2010), 19-26. ISSN: 0101-2061. 
doi:10.1590/S0101-20612010005000019 
A comparative analysis of the theoretical-experimental study, developed by Hsu on the hydration of 
Amsoy 71 soybean grain, was performed through several soaking experiments using CD 202 soybean at 10, 
20, 30, 40, and 50°C, measuring moisture content over time. The results showed that CD 202 soybean 
equilibrium moisture content, Xeq, does not depend on temperature and is 21% higher than that found by 
Hsu, suggesting that soybean cultivar exerts great influence on Xeq. The Hsu model was numerically 
solved and its parameters were adjusted by the least squares method, with maximum deviations of +/- 
10% relative to the experimental values. The limiting step in the mass transfer process during hydration 
corresponds to water diffusion inside the grain, leading to radial moisture gradients that decrease over 
time and with an increase in temperature. Regardless of the soybean cultivar, diffusivity increases as 
temperature or moisture content increases. However, the values of this transport property for Amsoy 71 
were superior to those of CD 202, very close at the beginning of hydration at 20°C and almost three times 
higher at the end of hydration at 50°C. 
 
Control of absorption columns in the bioethanol process: Influence of measurement uncertainties 
Eyng, E.; Fileti, A.M.F. Engineering Applications of Artificial Intelligence, 23 (2010), 271-282. ISSN: 0952-
1976. doi:10.1016/j.engappai.2009.11.002 
The alcohol lost by evaporation during the bioethanol fermentation process may be collected and 
recovered using an absorption column. This equipment is also used in the carbonic gas treatment, a by-
product from the sugar cane fermentation. In the present work, the development of nonlinear 
feedforward–feedback controllers, based on neural network inverse models, was proposed and tested to 
manipulate the absorbent flow rates. The control purposes are: to keep low ethanol concentration in the 
effluent gas phase from the first absorption column (ethanol recovery column); and to reduce the residual 
water concentration in the CO2 gas effluent from the second tower (CO2 treatment column). Based on 
simulation studies, the neural network (ANN) controller performance was compared with the conventional 
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PID control scheme application. The best ANN architecture was set up according to the Foresse and Hagan 
(1997) criterion, while the PID parameters were found from the well-known Cohen–Coon Equations and 
trial-and-error fine tuning. Initially, performances were evaluated for the system without concentration 
measurement uncertainties. From these tests, the ANN controller presented the smallest response time 
and overshoot for regulator and servo problems. Three uncertainty levels were applied afterwards: 5%, 
10%, and 15%.The ANN controller outperformed the PID for all uncertainty levels tested for the ethanol 
recovery column. For the CO2 treatment column, the ANN controller proceeded successfully under 
uncertainties of 5% and 10%, while the PID did not deal properly with uncertainties above 5%. The 
statistical F-test, besides the ITAE, ISE, and IAE performance criteria, were calculated for both controllers 
applications and then compared. They proved the superiority of the ANN control scheme. Using 
appropriately the proposed well-controlled absorption columns increases the efficiency of the bioethanol 
production plant and can also provide carbon credits by avoiding CO2 emission into the atmosphere. 
 
Exergetic analysis of the refrigeration system in ethylene and propylene production process 
Fábrega, F.M.; Rossi, J.M.; d'Angelo, J.V.H. Energy, 35 (2009), 1224-1231. ISSN: 0360-5442. 
doi:10.1016/j.energy.2009.11.001 
The exergetic analysis is a tool that has been used successfully in many studies aiming a more rational 
energy use reducing the cost of the processes. With this analysis it is possible to perform an evaluation of 
the overall process, locating and quantifying the degradation of exergy. In this context, the present work 
aimed the exergetic analysis of the refrigeration cycles in ethylene and propylene production process, 
calculating the loss of exergy, in order to propose changes in the operational variables of the cycles used, 
trying to reduce the rate of destroyed exergy in the process. The commercial simulator Hysys© (version 
3.2) was used to obtain thermodynamic properties of the process streams and to perform mass and energy 
balances. The application of new operational conditions in these cycles resulted in a reduction of about 
13% of the losses of exergy for the refrigeration system of the process. 
 
Microalgae as feedstock for biodiesel production: carbon dioxide sequestration, lipid production and 
biofuel quality 
Francisco, E.C.; Neves, D.B.; Jacob-Lopes, E.; Franco, T.T. Journal of Chemical Technology & 
Biotechnology, 85 (2010), 395-404. ISSN: 1097-4660. doi:10.1002/jctb.2338 
BACKGROUND: The novelty of this work is the estimation of the fuel properties of biodiesel, a comparison 
study with conventional sources of biodiesel commonly used as feedstock, and an investigation for 
meeting the requirements of the standard specifications for this fuel produced by six strains of microalgae 
(three cyanobacteria, two green algae and one diatom), cultivated photosynthetically in a bubble column 
photobioreactor. Lipid productivity and biofuel quality were the criteria for species selection.  
RESULTS: Chlorella vulgaris was found to be the best strain for use as a feedstock for biodiesel production 
and for this specie, a carbon dioxide sequestration rate of 17.8 mg L-1 min-1, a biomass productivity of 
20.1 mg L-1 h-1, a lipid content of 27.0% and a lipid productivity of 5.3 mg L-1 h-1 were obtained. 
Qualitative analysis of the fatty acid methyl esters demonstrates the predominance of saturated (43.5%) 
and monounsaturated (41.9%) fatty acids. The quality properties of the biodiesel were an ester content of 
99.8%, a cetane number of 56.7; an iodine value of 65.0 g I2 100 g-1; a degree of unsaturation of 74.1% and 
a cold filter plugging point of 4.5.  
CONCLUSION: The results indicate that among the fuel properties tested, the microalgal biodiesel 
complies with the US Standard (ASTM 6751), European Standard (EN 14214), Brazilian National Petroleum 
Agency (ANP 255) and Australian Standard for biodiesel. 
 
Methane and carbon dioxide solubility in 1,2-propylene glycol at temperatures ranging from 303 to 
423 K and pressures up to 12 MPa  
Galvão, A.C.; Francesconi, A.Z. Fluid Phase Equilibria, 289 (2010), 185-190. ISSN: 0378-3812. 
doi:10.1016/j.fluid.2009.12.006 
This work reports solubility data of methane and carbon dioxide in 1,2-propylene glycol and the Henry's 
law constant of each solute in the studied solvent at saturation pressure. The measurements were 
performed at 303, 323, 373, 398 and 423.15 K and pressures up to 4.5 MPa for carbon dioxide solubility 
and pressures up to 12.1 MPa for methane solubility. The experiments were performed in an autoclave 
type phase equilibrium apparatus using the total pressure method (synthetic method). All investigated 
systems show an increase of gas-solubility with the increase of pressure. A decrease of carbon dioxide 
solubility with the increase of temperature and an increase of methane solubility with the increase of 
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temperature were observed. From the variation of solubility with temperature, partial molar enthalpy and 
entropy change of the solute for each mixture were calculated. 
 
Optimization of a three-phase catalytic slurry reactor using reduced statistical models 
Melo, D.N.C.; Costa, C.B.B; Vasco de Toledo, E.C.; Mariano, A.P.; Wolf Maciel, M.R.; Maciel Filho, R. 
International Journal of Chemical Reactor Engineering, 8 (2010), A62. ISSN: 1542-6580. 
http://www.bepress.com/ijcre/vol8/A62 
The main contribution of this work is to propose the use of a statistical procedure to generate simplified 
models from a detailed deterministic one for Real Time Optimization. Such models are also used as a tool 
to map the optimal and feasible region. These simplified models are useful in online optimization coupled 
to control implementations, since detailed rigorous models may demand time and high computational 
burden for their solution, which hampers the success of online purposes. In order to illustrate the 
application of the procedure, a three-phase catalytic reactor was considered. A dynamic heterogeneous 
mathematical model formulation of the o-cresol hydrogenation reaction was used to simulate the reactor 
steady-state response to different inlet conditions. The proposed statistical procedure (factorial design) 
generated simplified models for the reactor exit temperature and the reactant conversion, two useful 
pieces of process information. The use of these models in an optimization problem is then presented as an 
illustration of their application in an online real time optimization in a two-layer fashion. The simplified 
models turn possible the identification of the range of optimal solutions as well as the mapping of the 
region of optimal solutions very quickly compared to the use of full models, allowing the system to be 
flexibly operated at high level of performance. 
 
Dynamic adsorption of chromium ions onto natural and crosslinked chitosan membranes for 
wastewater treatment 
Meneghetti, E.; Baroni, P.; Vieira, R.S.; Silva, M.G.C.; Beppu, M.M. Materials Research, 13 (2010), 89-94. 
ISSN: 1516-1439. doi:10.1590/S1516-14392010000100018 
Water pollution with heavy metals is a matter of major concern for public health and also for natural 
resource management. The present study investigated the effect of chemical modifications on 
biopolymeric adsorbents (based on chitosan membranes) for chromium removal using fixed-bed dynamic 
adsorption technique. Parameters such as flow rate, initial concentration and crosslinking agents were 
evaluated, from a practical point-of-view, in order to optimize the adsorption capacity of natural, 
glutaraldehyde and epichlorohydrin crosslinked chitosan membranes. The adsorption capacity of natural 
and epiclorohydrin-crosslinked chitosan membranes were very close to each other; however, 
glutaraldehyde-crosslinked chitosan membranes presented nearly twice the adsorption capacity compared 
to the other membranes, being the most promising adsorbent in such mass-transfer systems. 
 
Nanocompósitos de PEAD/PEBDL: avaliação da esfoliação da argila organofílica pela aplicação do 
modelo de Nielsen e das propriedades mecânicas, ópticas e permeabilidade 
Morales, A.R.; Cruz, C.V.M.; Peres, L.; Ito, E. Polímeros, 20 (2010), 39-45. ISSN: 0104-1428. 
doi:10.1590/S0104-14282010005000004 
Uma blenda de polietileno de alta densidade e polietileno de baixa densidade (PEAD/PEBDL) comumente 
utilizada em filmes de embalagem foi modificada com argila montmorilonita organofílica comercial para 
obter nanocompósitos com melhores propriedades de barreira. Amostras com 5 e 7,5% de argila (em 
massa) foram estudadas em diferentes condições de processamento. Filmes produzidos com os 
nanocompósitos foram avaliados quanto à dispersão da argila por difração de raio X e Microscopia 
Eletrônica de Transmissão. As propriedades de barreira dos filmes foram determinadas pelas medições de 
permeabilidade ao oxigênio e ao vapor d'água. As propriedades mecânicas e ópticas também foram 
determinadas. Observou-se uma estrutura com a argila parcialmente esfoliada e intercalada. A 
permeabilidade ao oxigênio diminuiu significativamente enquanto a permeabilidade à água foi pouco 
influenciada. As propriedades mecânicas e a transparência dos filmes foram pouco alteradas. O modelo de 
Nielsen foi aplicado para os dados de permeabilidade relativa e demonstrou ser um ótimo recurso para a 
avaliação do grau de esfoliação da argila para as diferentes amostras, que foram confirmadas pelas 
análises realizadas em microscopia eletrônica de transmissão. 
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Hybrid training approach for artificial neural networks using genetic algorithms for rate of reaction 
estimation: application to industrial methanol oxidation to formaldehyde on silver catalyst 
Papes Filho, A.C.; Maciel Filho, R. Chemical Engineering Journal, 157 (2010), 501-508. ISSN: 1385-8947. 
doi:10.1016/j.cej.2009.12.045 
A novel reactor simulator for the methanol oxidation to formaldehyde on silver catalyst is presented, 
including an original kinetic model based on artificial neural networks. The neural network training was 
performed using genetic algorithms associated with standard back-propagation, in order to improve the 
training efficacy, eliminating the effect of random initial weights estimates. Experimental data for 
training (rates of reaction) were obtained from process data (conversion and selectivity), using a back-
calculation procedure through a simplified deterministic model implemented in the reactor simulator. 
Process data are widely available at industrial plants or literature and the proposed approach improves 
the response time to train the neural network in cases where rigorous kinetic experimental work cannot 
be conducted due to resource limitations. The simulator containing the trained artificial neural network 
was successfully validated with literature and industrial data, especially at industrial operating conditions, 
where available deterministic kinetic models for this system have failed. The simulator presented here, as 
well as the procedure to train the neural net, consists in a powerful tool for plant process engineers to 
optimize the formaldehyde silver reactor in a timely and economical fashion. 
 
Syngas production and optimization from glycerol pyrolysis 
Peres, A.P.G.; Silva, N.L.; Wolf Maciel, M.R. International Review of Chemical Engineering, 2 (2010). ISSN: 
2035-1755. http://www.praiseworthyprize.com/IRECHE-latest/IRECHE_vol_2_n_2.html 
Biodiesel (alkyls esters) is a clean burning fuel derived from renewable lipid feedstock such as vegetable 
oil or animal fat. Glycerol is a by-product from the biodiesel production which represents 10% of product 
total mass. Due to the present-day high demand for biodiesel, the glycerol availability has increased, 
while its market price decreased substantially. The glycerol pyrolysis is a promising way to produce 
biofuels such as hydrogen and syngas (feedstock used in synthetic fuels production via Fisher-Tropsch 
reaction) and avoids its accumulation in the environment. Glycerol pyrolysis is carried out in a fixed bed 
reactor filled with alumina oxide. The packing material diameter was varied between 0.5-0.85 
millimeters. The reaction temperature was varied in the range of 750-850°C, the reaction time from 20 to 
40 min, glycerol quantity from 1 to 3 mL and flow rate of carrier gas from 10 to 50 ml/min. The process 
parameters listed above (factors) were used to evaluate the syngas production yield. The best results, on 
average, were over 80 % v/v of glycerol for gas products and among them the highest amount of gas were 
of H2 e CO. Besides these gases, CO2, CH4, C2H4 and C3H8 were also obtained in smaller proportions.  
 
Kinetics of nitroxide mediated radical polymerization of styrene with unimolecular initiators 
Zhou, M.X.; McManus, N.T.; Vivaldo-Lima, E.; Lona, L.M.F.; Penlidis, A. Macromolecular Symposia, 289 
(2010), 95-107. ISSN: 1521-3900. doi:10.1002/masy.200900011 
This study examined the kinetics of nitroxide-mediated radical polymerization of styrene with 
unimolecular (alkoxyamine) initiators. Control of polymerization rate and polymer molecular weight in 
unimolecular nitroxide-mediated radical polymerization was studied by looking at the effects of the three 
main factors: initiator concentration, temperature, and initiator molecular weight on polymerization rate, 
molecular weight and polydispersity. In addition, the behavior of the unimolecular initiating systems was 
compared to that of the corresponding bimolecular system. The effective TEMPO concentration and 
degree of self-initiation of styrene were proved to be significant in dictating magnitudes of molecular 
weight averages and widths of molecular weight distribution. 
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Teses e Dissertações 

Janeiro - Março 2010 
 
Mestrado: 
 
797. Michele Di Domenico. Comparação entre colunas de destilação e paradestilação: análise do 
comportamento hidrodinâmico e da eficiência de separação. Orientador: Profa. Dra. Teresa Massako 
Kakuta Ravagnani. Data: 15/01/2010.  
 
798. Célia Regina Szcypula Buono Botelho. Avaliação de surfactante biodegradável para polimerização em 
emulsão: aplicação e desempenho em tintas. Orientador: Prof. Dr. Edison Bittencourt. Data: 10/02/2010.  
 
799. Mariele Nair de Campos Moura. Estudo da atividade enzimática da bromelina pura e do resíduo do 
abacaxi em diferentes pH e temperatura constante. Orientador: Prof. Dr. Elias Basile Tambourgi. Data: 
19/02/2010.  
 
800. Fábio Noronha. Desenvolvimento de requisitos de desempenho para elastômeros de isoladores da 
rede de energia elétrica. Orientadores: Profa. Dra. Lúcia Helena Innocentini Mei e Dra. Joseli Maria 
Giacomini Angelini (CPqD). Data: 22/02/2010.  
 
801. Evandro Stoffels Mallmann. Simulação de destilador molecular de filme descendente para destilar 
frações pesadas de petróleo. Orientador: Prof. Dr. Rubens Maciel Filho. Data: 23/02/2010.  
 
802. Eliza Frattini Montali. Emissões atmosféricas industriais: uma proposta de indicadores de pressão. 
Orientador: Prof. Dr. Edson Tomaz. Data: 23/02/2010.  
 
803. Rodrigo Botan. Síntese e caracterização de nanocompósitos de poliestireno-hidróxido duplo lamelar 
via polimerização in situ. Orientador: Profa. Dra. Liliane Maria Ferrareso Lona. Data: 23/02/2010. 
 
804. Rafael Firmani Perna. Fracionamento de surfactina em coluna de bolhas e espuma. Orientador: Prof. 
Dr. César Costapinto Santana. Data: 24/02/2010. 
 
805. Paula Baroni. Degradação de fenol por processo eletroquímico foto-assistido em escala piloto. 
Orientador: Prof. Dr. Edson Tomaz. Data: 24/02/2010.  
 
806. Bianca Maíra Teixeira Ayres. Obtenção de acrilatos de frutose por biocatálise. Orientadores: Profa. 
Dra. Telma Teixeira Franco e Prof. Dr. Gustavo Paim Valença. Data: 26/02/2010. 
 
807. Thiago Carneiro Ribeiro. Síntese de insumos químicos a partir de biodiesel produzido pela 
transesterificação de gordura animal. Orientador: Profa. Dra. Lúcia Helena Innocentini Mei. Data: 
26/02/2010.  
 
808. Audirene Amorim Santana. Influência de características físicas e químicas de plastificantes na 
confecção e no comportamento estrutural e higroscópico de filmes de alginato de cálcio. Orientador: Prof. 
Dr. Theo Guenter Kieckbusch. Data: 26/02/2010. 
 
809. Tassia Lopes Junqueira. Simulação de colunas de destilação convencional, extrativa e azeotrópica no 
processo de produção de bioetanol através da modelagem de não-equilíbrio e da modelagem de estágios 
de equilíbrio com eficiência. Orientadores: Prof. Dr. Rubens Maciel Filho e Profa. Dra. Maria Regina Wolf 
Maciel. Data: 02/03/2010.  
 
810. Gabriela Silveira da Rosa. Recobrimento de uréia em leito de jorro para minimizar as perdas de 
nitrogênio por volatilização. Orientador: Profa. Dra. Sandra Cristina dos Santos Rocha. Data: 11/03/2010.  
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811. Raphael Soeiro Suppino. Hidrogenação parcial do benzeno com catalisadores de Ru/Al2O3 e Ru/CeO2: 
efeitos do método de impregnação e da adição de solventes ao meio reacional em fase líquida. 
Orientador: Prof. Dr. Antonio José Gómez Cobo. Data: 12/03/2010.  
 
812. Érika Cristina Francisco. Biofixação de dióxido de carbono por microalgas acumuladoras de materiais 
graxos. Orientadores: Profa. Dra. Telma Teixeira Franco e Prof. Dr. Eduardo Jacob Lopes (Universidade 
Federal de Pelotas, UFPEL). Data: 22/03/2010.  
 
813. Marcelo Dall’Agnol. Aplicação de controladores feedback em sistema experimental de refrigeração e 
desenvolvimento de modelo preditivo baseado em redes neurais. Orientadores: Profa. Dra. Ana Maria 
Frattini Fileti e Prof. Dr. Flávio Vasconcelos da Silva. Data: 29/03/2010.  
 
814. Caroline Bertagnolli. Preparo e caracterização de argilas organofílicas para remoção de derivados do 
petróleo. Orientador: Profa. Dra. Meuris Gurgel Carlos da Silva. Data: 31/03/2010. 
 
 
Doutorado: 
 
419. Moacyr Jorge Elias. Determinação das condições de atividade ótima, da estabilidade térmica e da 
cinética da hidrólise enzimática de bromelina presente na casca e no talo do abacaxi (Ananas comosus L. 
Merril) variedade pérola. Orientador: Prof. Dr. Elias Basile Tambourgi. Data: 05/02/2010.  
 
420. Arlete Barbosa dos Reis. Processo de revestimento à base de quitosana em papel kraft: propriedades 
mecânica de barreira e biodegradabilidade. Orientadores: Profa. Dra. Telma Teixeira Franco e Profa. Dra 
Cristiana Maria Pedroso Yoshida (UNIFESP). Data: 10/02/2010.  
 
421. Pilar Drummond Sampaio Corrêa Mariani. Estudo da biodegradação da blenda poli (ε-
caprolactona)/amido modificado/proteína isolada de soja em diferentes solos: caracterização dos 
produtos formados e avaliação da toxicidade. Orientador: Profa. Dra. Lúcia Helena Innocentini Mei e Dra 
Elke Jurandy Bran Nogueira Cardoso (ESALQ/USP). Data: 24/02/2010.  
 
422. Kiki Pinheiro Melo. Secagem de biomassa de levedura (Saccharomyces cerevisiae) em um secador 
atmosférico condutivo com agitação mecânica: caracterização e avaliação do produto seco como 
bioadsorvente e complemento nutricional. Orientador: Prof. Dr. Marco Aurélio Cremasco. Data: 
26/02/2010.  
 
423. Richard Andrés Estombelo Montesco. Análise da integração de sistemas hierárquicos para 
planejamento e programação de produção. Orientador: Profa. Dra. Maria Teresa Moreira Rodrigues. Data: 
26/02/2010.  
 
424. Vanessa Trevizan Mochi. Montagem e desenvolvimento experimental de uma unidade de ozonização. 
Orientador: Prof. Dr. Marco Aurélio Cremasco. Data: 12/03/2010.  
 
425. Francine de Mendonça Fábrega. Otimização termoeconômica do sistema de refrigeração do processo 
de produção do etileno e propileno. Orientador: Prof. Dr. José Vicente Hallak d’Angelo. Data: 
16/03/2010.  
 
426. Patrícia Bogalhos Lucente Fregolente. Obtenção de monoacilglicerol de alta concentração através de 
glicerólise enzimática e destilação molecular. Orientadores: Profa. Dra. Maria Regina Wolf Maciel e Dra. 
Glaucia Maria Ferreira Pinto (FEQ/UNICAMP). Data: 30/03/2010.  
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Notas curtas 

 
Fármaco encapsulado contra a AIDS 
Uma nova formulação da dinadosina, um fármaco 
utilizado no combate à AIDS, desenvolvido no 
grupo de pesquisa coordenado pela professora 
Maria Helena Andrade Santana, do Departamento 
de Processos Biotecnológicos, foi tema de 
reportagem da revista Pesquisa FAPESP n 167. A 
nova formulação consiste em esferas com 1 mm 
de diâmetro, contendo centenas de microesferas 
de quitosana, um biopolímero obtido a partir do 
esqueleto e crustáceos como camarão, 
caranguejo e lagosta. Dentro dessas microesferas 
encontra-se, encapsulada, a dinadosina. O 
processo de produção já foi patenteado, e a 
seguinte etapa será o teste em seres humanos, a 
última etapa antes da comercialização. A 
dinadosina faz parte do coquetel antiviral 
administrado a pacientes em estágio avançado 
de infecção pelo vírus HIV. Na forma atual, 
distribuído pelo SUS, o medicamento se 
apresenta como um comprimido de tamanho 
grande, o que dificulta a ingestão, 
principalmente por crianças e idosos. As 
principais vantagens do remédio desenvolvido 
são a redução do tamanho, a adesão à parede do 
intestino e a liberação gradativa do fármaco. A 
pesquisa fez parte da tese de doutorado de 
Classius Ferreira da Silva e da dissertação de 
mestrado de Patrícia Severino, ambos orientados 
pela professora Maria Helena. A etapa final 
depende de uma parceria com uma indústria 
farmacêutica que possa realizar testes em seres 
humanos, muito complexos e caros para serem 
realizados no âmbito da universidade.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bioetanol de segunda geração 
As pesquisas sobre bioetanol de segunda 
geração, realizadas pelo grupo de pesquisa 
coordenado pelos professores Rubens Maciel 
Filho e Aline Carvalho da Costa, do 
Departamento de Processos Químicos, foram 
motivo de matéria publicada na revista Pesquisa 
FAPESP n 169. As pesquisas objetivam o 
desenvolvimento de métodos de pré-tratamento 
do bagaço e da palha de cana-de-açúcar, para 
separar os três componentes que formam as 
paredes celulares da planta, celulose, 
hemicelulose e lignina. Pelo método 
desenvolvido, que já foi patenteado, a biomassa 
é pré-tratada com peróxido de hidrogênio. O 
peróxido ataca a parede celular, liberando os 
três componentes. O processo apresenta como 
vantagens a baixa temperatura e o curto tempo 
de operação. A biomassa pré-tratada é depois 
hidrolisada por microrganismos capazes de 
extrair a glicose da celulose para a produção de 
etanol. Com este processo já é possível 
disponibilizar todo o açúcar existente na 
biomassa para a produção de etanol; sem o pré-
tratamento, apenas 9% deste açúcar é 
aproveitado. Uma das próximas etapas será 
testar o processo em planta piloto de escala 
semi-industrial, que já está sendo construída nas 
instalações do Centro de Ciência e Tecnologia do 
Etanol (CTBE).  
 


