
 

Editorial 
Prof. Dr. Martín Aznar 
O Boletim da FEQ destaca neste número os concursos para o cargo de professor 
titular acontecidos em março no Departamento de Termofluidodinâmica (veja 
quadro abaixo). Futuros concursos, tanto de professor titular quanto de admissão 
como professor assistente, são fundamentais para a renovação dos quadros 
científicos da UNICAMP e da FEQ em particular. As aposentadorias e os dois 
falecimentos nos últimos anos enfraqueceram áreas importantes de pesquisa 
dentro da faculdade e uma renovação é imprescindível.  
Outro destaque é o treinamento no simulador de processos ASPEN PLUS®, 
organizado por professores do DESQ e do DPQ, uma iniciativa extremamente 
importante e que foi muito bem recebida pelo púbico alvo. São esperadas ações 
de continuidade no uso desta valiosa ferramenta computacional. 
Além disso, a FEQ ganhou o prêmio “Inventores 2009”, na categoria Destaque em 
Proteção em Propriedade Intelectual, por ser a unidade da UNICAMP com maior 
número de patentes depositadas no biênio 2007-2008. 
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Novas Professoras Titulares na FEQ 
 

Nos dias 2 e 3 de março foram 
realizados na FEQ dois concursos para 
provimento do cargo de Professor 
Titular. No primeiro, na área de 
Engenharia Ambiental, foi aprovada a 
candidata Profa. Dra. Meuris Gurgel 
Carlos da Silva, enquanto no segundo, 
na área de Fenômenos de Transporte, 
foi aprovada a candidata Profa. Dra. 
Maria Aparecida Silva, ambas 
docentes do Departamento de 
Termofluidodinâmica. Os concursos 
visaram o fortalecimento de áreas de 
pesquisa importantes na FEQ e no 
contexto atual da engenharia 
química. Parabéns às novas titulares! 

 
Profa. Dra. Meuris Gurgel 

Carlos da Silva 

 
Profa. Dra. Maria Aparecida 

Silva 
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Artigos Publicados em Revistas Indexadas 

Janeiro-Março 2009 
 

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

Janeiro 
 
Adsorption of human serum proteins onto TREN-agarose: purification of human IgG by negative 
chromatography  
Bresolin, I.T.L.; Borsoi-Ribeiro, M.; Caro, J.R.; Santos, F.P.; Castro, M.P.; Bueno, S.M.A. Journal of 
Chromatography B, 877 (2009), 17-23. ISSN: 1570-0232. doi:10.1016/j.jchromb.2008.11.008 
Tris(2-aminoethyl)amine (TREN) – a chelating agent used in IMAC – immobilized onto agarose gel was 
evaluated for the purification of IgG from human serum by negative chromatography. A one-step 
purification process allowed the recovery of 73.3% of the loaded IgG in the nonretained fractions with 
purity of 90–95% (based on total protein concentration and nephelometric analysis of albumin, transferrin, 
and immunoglobulins A, G, and M). The binding capacity was relatively high (66.63 mg of human serum 
protein/mL). These results suggest that this negative chromatography is a potential technique for 
purification of IgG from human serum. 
 
The solid-liquid phase diagrams of binary mixtures of consecutive, even saturated fatty acids: 
differing by four carbon atoms 
Costa, M.C.; Sardo, M.; Rolemberg, M.P.; Ribeiro-Claro, P.; Meirelles, A.J.A.; Coutinho, J.A.P.; 
Krähenbühl, M.A. Chemistry and Physics of Lipids, 157 (2009), 40-50. ISSN: 0009-3084. 
doi:10.1016/j.chemphyslip.2008.09.006 
The complete solid–liquid phase diagrams for four binary mixtures of saturated fatty acids are presented, 
for the first time, in this work. These mixtures are formed by caprylic acid (C8:0) + lauric acid (C12:0), 
capric acid (C10:0) + myristic acid (C14:0), lauric acid (C12:0) + palmitic acid (C16:0) and myristic acid (C14:0) + 
stearic acid (C18:0). The phase diagrams were obtained by differential scanning calorimetry (DSC) and X-ray 
diffraction (XRD). FT-Raman spectrometry and polarized light microscopy were used to complement the 
characterization for a complete understanding of the phase diagram. All of the phase diagrams here 
reported show the same global behavior that is far more complex than previously accepted. They present 
not only peritectic and eutectic reactions, but also metatectic reactions, due to solid–solid phase 
transitions common in fatty acids, and regions of solid solution not previously reported. This work 
contributes to the elucidation of the phase behavior of these important biochemical molecules with 
implications in various industrial applications. 
 
Synthesis and water absorption transport mechanism of a ph-sensitive polymer network structured on 
vinyl-functionalized pectin 
Guilherme, M.R.; Moia, T.A.; Reis, A.V.; Paulino, A.T.; Rubira, A.F.; Mattoso, L.H.C.; Muniz, E.C.; 
Tambourgi, E.B. Biomacromolecules, 10 (2009), 190-196. ISSN: 1526-4602. doi:10.1021/bm801250p 
Polysaccharide-structured copolymer hydrogel having excellent pH-sensitivity was developed from N,N-
dimethylacrylamide (DMAc) and vinyl-functionalized Pectin (Pec). The Pec was vinyl-functionalized by way 
of chemical reaction with glycidyl metacrylate (GMA) in water under acidic and thermal stimuli. 13C NMR, 
1H NMR, and FT-IR spectra revealed that the vinyl groups coming from the GMA were attached onto 
backbone of the polysaccharide. The hydrogels were obtained by polymerization of the Pec-vinyl with the 
DMAc. 13C-CP/MAS NMR and FTIR spectra confirmed that the gelling process occurred by way of the vinyl 
groups attached on Pec-vinyl backbone. The values of apparent swelling rate constant (k) decreased 
appreciably for pH greater than 6, demonstrating the swelling process of the hydrogel becomes slower at 
more alkaline conditions. There was an increase of diffusional exponent (n) with increasing pH of the 
surrounding liquid. This means the water absorption profile becomes more dependent on the polymer 
relaxation in basified swelling media. In this condition, a longer water absorption half-time (t1/2) was 
verified, suggesting the polymer relaxation mechanism of the hydrogel would have a considerable effect 
on the t1/2. 
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ANN-based soft-sensor for real-time process monitoring and control of an industrial polymerization 
process 
Gonzaga, J.C.B.; Meleiro, L.A.C.; Kiang, C.; Maciel Filho, R. Computers & Chemical Engineering, 33 
(2009), 43-49. ISSN: 0098-1354. doi:10.1016/j.compchemeng.2008.05.019 
This paper presents the development and the industrial implementation of a virtual sensor (soft-sensor) in 
the polyethylene terephthalate (PET) production process. This soft-sensor, based on a feed-forward 
artificial neural network (ANN), was primarily used to provide on-line estimates of the PET viscosity, 
which is necessary for process control purposes. The ANN-based soft-sensor (ANN-SS) was also used for 
providing redundant measurements of the viscosity that could be compared to the results obtained from 
the process viscometer. It was shown that the proposed ANN-SS was able to adequately infer the polymer 
viscosity, in such a way so as this soft-sensor could be used in the real-time process control strategy. The 
proposed control system has successfully been applied in servo and regulatory problems, thus allowing an 
effective and feasible operation of the industrial plant. 
 
Effect of light cycles (night/day) on CO2 fixation and biomass production by microalgae in 
photobioreactors 
Jacob-Lopes, E.; Scoparo, C.H.G.; Ferreira, L.M.C.; Franco, T.T. Chemical Engineering and Processing: 
Process Intensification, 48 (2009), 306-310. ISSN: 0255-2701. doi:10.1016/j.cep.2008.04.007 
The objective of this study was to evaluate the effect of the photoperiod on the biomass production and 
carbon dioxide fixation rates using a photosynthetic culture of the cyanobacterium Aphanothece 
microscopica Nägeli in bubble column photobioreactors. The cultures were carried out at temperatures of 
35°C, air enriched with carbon dioxide at concentrations of 15% and photon flux density of 150 µmol m−2 
s−1. The light cycles evaluated were 0:24, 2:22, 4:20, 6:18, 8:16, 10:14, 12:12, 14:10, 16:8, 18:6, 20:4, 
22:2 and 24:0 (night:day), respectively. The results obtained indicated that the duration of the light 
periods was a determinant factor in the performance of the photobioreactors. A linear reduction in 
biomass production and carbon dioxide fixation with reductions in the duration of the light period was 
evident, with the exception of the 12:12 (night:day) cycles. Reductions of up to 99.69% in the carbon-
fixation rates as compared with cultures under continuous illumination were obtained. 
 
A hybrid approach with artificial neural networks, Levenberg-Marquardt and simulated annealing 
methods for the solution of gas-liquid adsorption inverse problems 
Lugon Jr., J; Silva Neto, A.J.; Santana, C.C. Inverse Problems in Science and Engineering, 17 (2009), 85-
96. ISSN: 1741-5985. doi:10.1080/17415970802082922 
In the present work the inverse problem of gas-liquid interface adsorption isotherm identification is 
investigated using a combination of an artificial neural network (ANN), and the Levenberg-Marquardt (LM) 
and the simulated annealing (SA) methods. 
 
Thermal polymerization of styrene in the presence of TEMPO 
Nabifar, A.; McManus, N.T.; Vivaldo-Lima, E.; Lona, L.M.F.; Penlidis, A. Chemical Engineering Science, 64 
(2009), 304-312. ISSN: 0009-2509. doi:10.1016/j.ces.2008.10.013 
To investigate aspects of the contribution of (thermal) self-initiation in nitroxide-mediated radical 
polymerization (NMRP) of styrene, selective styrene polymerizations with 2,2,6,6-tetramethyl-1-
piperidinyloxy (TEMPO) in the absence of initiator were carried out at 120 and 130°C. The results of these 
experiments (including conversion data, molecular weight averages, polydispersity and molecular weight 
distribution information) were compared with regular thermal polymerization of styrene and NMRP of 
styrene in the presence of a bimolecular initiator (benzoyl peroxide; BPO). It was observed that although 
the thermal polymerization of styrene can be controlled to some extent in the presence of TEMPO to 
provide polystyrene with low polydispersity, the polymerization was never as controlled as that obtained 
by a BPO-initiated NMRP. 
 
The Gaussian spectral pressure distribution applied to a fluidized bed 
Parise, M.R.; Kurka, P.R.G.; Taranto, O.P. Chemical Engineering and Processing: Process Intensification, 
48 (2009), 120-125. ISSN: 0255-2701. doi:10.1016/j.cep.2008.02.010  
The present work applies the methodology proposed by Parise et al. (2007), as an alternative to the 
spectral analysis of pressure fluctuation measurements to find the region where the minimum velocity gas 
takes place in a gas-solid fluidized bed, that is, the zone where the bed is tending to defluidization. The 
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technique is applied to analyze the effect of fixed bed height and particle density in defluidization 
conditions for particles of microcrystalline cellulose and sand. Tests are carried out for three fixed bed 
heights (0.15, 0.20 and 0.25 m) and two particle densities (980 and 2650 kg/m3). Experiments show that 
the best conditions for identifying the defluidization zone are obtained with lower bed aspect ratios (H/D) 
and lower particle density. The results indicate the high potential of the proposed method for industrial 
applications, especially for on-line control of gas-solid fluidized bed processes where the defluidization 
phenomenon needs to be detected and avoided. 
 
Thermodynamic analysis of steam reforming of ethanol and glycerine for hydrogen production 
Rossi, C.C.R.S.; Alonso, C.G.; Antunes, O.A.C.; Guirardello, R.; Cardozo-Filho, L. International Journal of 
Hydrogen Energy, 34 (2009), 323-332. ISSN: 0360-3199. doi:10.1016/j.ijhydene.2008.09.071 
In the past few years there has been a growing interest in environmentally clean renewable sources for 
hydrogen production. In this context new technologies have been developed for ethanol and glycerine 
reforming. Hydrogen production varies significantly according to the operating conditions such as 
pressure, temperature and feed reactants ratio. The thermodynamic analysis provides important 
knowledge about the effects of those variables on the process of ethanol and glycerine reforming. The 
present work was aimed at analyzing the thermodynamic steam reforming of ethanol and glycerine, using 
Gibbs free energy minimization using actual temperature and pressure data found in the literature. The 
nonlinear programming model was implemented in GAMS® and the CONOPT2 solver was used to solve the 
equations. The ideality in gaseous phase and the formation of solid carbon was considered. The 
methodology used reproduced the most relevant papers involving experimental studies and 
thermodynamic analysis. 
 
Selective hydrogenation of dimethyl adipate on titania supported RuSn catalysts 
Silva, A.M.; Morales, M.A.; Baggio-Saitovitch, E.M.; Jordão, E.; Fraga, M.A. Applied Catalysis A: General, 
353 (2009), 101-106. ISSN: 0926-860X. doi:10.1016/j.apcata.2008.10.025 
The hydrogenation of dimethyl adipate over RuSn/TiO2 catalysts was studied to examine the effect of tin 
species and titania on selective production of 1,6-hexanediol. The bimetallic catalysts were prepared by 
co-impregnation and the reaction was carried out in a liquid phase semi-batch reactor at moderate 
conditions (255°C and 50 bar). The optimal Sn/Ru ratio to reach maximum selectivity changed according 
to the catalyst reduction temperature. A remarkable selectivity of 70% of 1,6-hexanediol was 
accomplished over the catalyst with Sn/Ru ratio of 2 and reduced at 400°C. The characterization of the 
bimetallic catalysts reduced at such a high temperature was performed by Mössbauer spectroscopy and it 
was found that all systems presented a similar distribution of tin species and no entity revealed to be 
preferentially formed. The establishment of strong-metal–support interaction and thus a synergistic effect 
between TiOx moieties and Snn+ species was suggested to determine the reaction pathway. 
 
Determination of the binary and ternary phase diagrams of R(+)-/S(−)-ketamine using differential 
scanning calorimetry 
Tamagawa, R.E.; Miranda, E.A.; Santana, C.C.; Giulietti, M. Journal of Chemical and Engineering Data, 54 
(2009), 16–21. ISSN: 1520-5134. doi:10.1021/je8002207 
In this study, the binary and the ternary phase diagrams of R-/S-ketamine were determined based on 
differential scanning calorimetry (DSC) measurements. The binary phase diagram presented a eutectic 
point in the 50:50 (R/S) composition which characterizes the product as a conglomerate forming system. 
On the other hand, the ternary phase diagram in the presence of ethanol showed a eutectic point in the 
75:25 (R/S) composition, indicating the occurrence of a racemic compound. The observed facts indicate 
that the solvent and the temperature may affect the eutectic point, and thus different crystal forming 
systems can be obtained from the melt and from the solution. The calorimetric method was demonstrated 
to be an excellent short-cut method for the fast construction of phase diagrams, taking only some hours 
and consuming only a few milligrams [(5 to 20) mg] of samples. 
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Fevereiro 
 
Volatiles identification in pineapple submitted to drying in an ethanolic atmosphere 
Braga, A.M.P.; Pedroso, M.P.; Augusto, F.; Silva, M.A. Drying Technology, 27 (2009), 248-257. ISSN: 1532-
2300. doi:10.1080/07373930802606097 
Pineapple slices were dried under normal and modified atmosphere in a lab-scale tunnel dryer. The 
atmosphere was modified by addition of 0.5% ethanol v/v to the air stream using two different 
temperatures and two different air velocities. A manual solid-phase micro-extractor coupled to a gas 
chromatographer/mass spectrometer (SPME-GC-MS) was used to determine the volatiles composition in 
fresh and dried pineapple samples. Important volatile compounds of pineapple aroma were detected in 
fresh as well as dried samples. The modified atmosphere promoted more rapid water evaporation and 
better retention of the volatile compounds upon drying. 
 
In vitro gentamicin sustained and controlled release from chitosan cross-linked films  
Campos, M.G.N.; Rawls, H.R.; Innocentini-Mei, L.H.; Satsangi, N. Journal of Materials Science: Materials 
in Medicine, 20 (2009), 537-542. ISSN: 1573-4838. doi:10.1007/s10856-008-3611-2 
A novel wound dressing film was investigated for controlled and sustained delivery of gentamicin, while 
covering and protecting the wound. Chitosan was cross-linked with hexamethylene 1,6-bis 
(aminocarboxysulfonate) to prepare the wound dressing films. Cross-linking reaction was required to 
control the water retention and release of encapsulated gentamicin. Cross-linked films swell less and 
became more hydrophilic than chitosan film itself. However, this behavior was inversely proportional to 
the degree of cross-linking. In vitro gentamicin release from the cross-linked films, at physiological 
conditions of pH and temperature, was studied for 2 weeks. The effects of gentamicin initial 
concentration and cross-linking ratio on the kinetics of gentamicin release were evaluated. Results showed 
that the diffusion rate was governed by initial concentration of gentamicin and degree of cross-linking, 
since higher gentamicin initial concentration and degree of cross-linking promoted the slower release, 
while lower gentamicin initial concentration and degree of cross-linking promoted the faster one. 
 
Poly[(3-hydroxybutyrate)-co-(3-hydroxyvalerate)]/layered double hydroxide nanocomposites 
Dagnon, K.L.; Chen, H.H.; Innocentini-Mei, L.H.; D’Souza, N.A. Polymer International, 58 (2009), 133-141. 
ISSN: 1097-0126. doi:10.1002/pi.2503 
BACKGROUND: The thermomechanical performance of poly[(3-hydroxybutyrate)-co-(3-hydroxyvalerate)] 
(PHBV) is associated with its crystallization. Enhanced nucleation using a stearate-functionalized synthetic 
layered double hydroxide (LDH) presents a potential solution. 
RESULTS: PHBV crystallization varied with concentration of LDH. At lower LDH concentration, thermal 
history-induced cold crystallization was present. The extent of this order–disorder transition decreased 
with increasing LDH concentration and was completely eliminated at 7wt% LDH. PHBV did not have a melt 
recrystallization peak but the introduction of LDH resulted in an increasingly pronounced melt 
recrystallization with increasing LDH concentration. Polarized optical microscopy coupled with differential 
scanning calorimetry and wide angle X-ray diffraction (WAXD) analysis indicated increased lamella 
thickness in the nanocomposites compared to pure PHBV. WAXD and transmission electron microscopy 
showed that the nanocomposites had an intercalated but aggregated dispersion. 
CONCLUSION: The concentration of nanofiller provides unique effects in PHBV. Mechanical performance 
was found to scale with composition as determined using dynamicmechanical analysis and tensile testing. 
 
Thermal integration of multiple effect evaporator in sugar plant 
Higa, M.; Freitas, A.J.; Bannwart, A.C.; Zemp, R.J. Applied Thermal Engineering, 29 (2009), 515-522. 
ISSN: 1359-4311. doi:10.1016/j.applthermaleng.2008.03.009 
Besides the largest energy consumption in the process of sugar production, evaporation also presents 
many opportunities of thermal integration with the remaining of the process. That occurs due to the 
possibility of making use of the vapor generated during the evaporation operation (vegetal vapor), as a 
heating source, from extractions to process. Regarding the thermal integration of the multiple effect 
evaporator (MEE), previous studies showed that, in general, the energy recovery is usually larger when 
extractions are practiced in the last effects of the operation. Although the results found can be used for 
development of new projects, as heuristic rules, the application has been limited due to the lack of 
understanding on the subject. In the present investigation, a study was carried out by defining equations 
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that can be used as a reference for thermal integration projects, including MEEs. The equations are also 
helpful for elaborating a systematic way to apply pinch analysis in sugar plant with an algorithm. 
 
Drying of a porous material in a pulsed fluid bed dryer: the influences of temperature, frequency of 
pulsation, and air flow rate  
Nitz, M.; Taranto, O.P. Drying Technology, 27 (2009), 212-219. ISSN: 1532-2300. 
doi:10.1080/07373930802603466 
In this work, a four-section pulsed fluid bed apparatus with a 0.18 m2 cross-section area was used to 
investigate the influence of pulsed-fluidization variables on the drying process of molecular sieves, a test 
material that was chosen because it presents an initial constant drying rate period. A two-level factorial 
design was developed to evaluate the influences of the inlet gas temperature—40 and 70°C—the frequency 
of pulsation—250 and 900 rpm—and the air flow rate—500 and 600 m3(STP)/h—on the drying rate. In 
addition, a comparison was made between the drying rates achieved with conventional and pulsed 
fluidization. Results showed that all the investigated variables affect the drying rate. Moreover, drying 
rates with conventional fluidization are considerably higher, which shows that one must expect a lower 
drying rate when pulsation is used in a drying process controlled by the external evaporation. Concerning 
fluid dynamics, this work also analyzed the influence of the frequency of pulsation on the pressure drop 
across the bed. The higher the frequency, the higher the pressure drop. That result can be explained by 
the reduction of channeling. 
 
Study of morphology of cardiac valves (human and bovine pericardium) after in vivo calcification 
Nogueira, G.M.; Aimoli, C.G.; Weska, R.F.; Leirner, A.A.; Maizato, M.J.S.; Higa, O.Z.; Polakiewicz, B.; 
Pitombo, R.M.N.; Beppu, M.M. Key Engineering Materials, 396/398 (2009), 191-194. ISSN: 1662-9795. 
doi:10.4028/3-908453-07-0.191 
Pathologic calcification can lead to failure or deterioration of cardiac valves. Several researchers have 
tried alternatives to construct these devices, such as the incorporation or utilization of new biomaterials 
able to inhibit or decrease the calcification process. In vitro calcification tests can be used to screen new 
biomaterials regarding their potential to calcify in vivo. However, the mechanisms involved in both cases 
are not completely understood. In order to collect more information about the calcification process of 
implanted materials, morphology and elemental analyses of calcified cardiac valve fragments explanted 
from different patients were investigated and compared to previous reports of in vitro calcification tests. 
Scanning Electron Microscopy (SEM) and energy dispersive spectroscopy (EDS) analyses indicated that the 
calcium phosphate deposits from both bovine pericardium and human cardiac valves calcified in vivo were 
similar to the deposits obtained from in vitro calcification samples as previously reported in the literature. 
 
Expanded bed adsorption of an alkaline lipase from Pseudomona cepacia 
Padilha, G.S.; Santana, J.C.C.; Monte Alegre, R.; Tambourgi, E.B. Journal of Chromatography B, 877 
(2009), 521-526. ISSN: 1570-0232. doi:10.1016/j.jchromb.2008.12.061 
An extracellular lipase was isolated from Pseudomona cepacia by expanded bed adsorption on an 
Amberlite 410 ion-exchange resin. Enzyme characterization and hydrodynamic study of a chromatography 
column were done. Enzyme purification was done at three condition of expanded bed height (H): at one 
and half (6 cm), at two (8 cm) and at three (12 cm) times the fixed bed height (H0 = 4 cm). The results 
showed that the experimental data was fitted to the Richardson and Zack equation, and the comparison 
between the experimental and calculated terminal velocities showed low relative error. In enzyme 
purification for better condition, a purification factor of about 80 times was found at 6 cm of expanded 
bed height, or 1.5 times of expansion degree. Purified lipase had an optimal pH and a temperature of 8 
and 37°C., respectively. 
 
Nanometer- and submicrometer-sized hollow spheres of chondroitin sulfate as a potential formulation 
strategy for anti-inflammatory encapsulation 
Reis, A.V.; Guilherme, M.R.; Mattoso, L.H.C.; Rubira, A.F.; Tambourgi. E.B. Pharmaceutical Research, 26 
(2009), 438-444. ISSN: 1573-904X. doi:10.1007/s11095-008-9732-y 
Purpose. The synthesis of nanometer and submicrometer hollow particles could be a motivating way to 
imprint new therapeutic properties into a chondroitin sulfate-based hydrogel formulation. The use of 
hollowed polymer structures as a formulation strategy is expected to have an impact in the effective 
therapy in the treatment of rheumatoid arthritis.  
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Methods. Chemical modification of the chondroitin sulfate with glycidyl methacrylate (GMA) was 
performed in water under thermal and acid stimuli. The hydrogel spheres were formed upon cross-linking 
reaction of modified chondroitin sulfate (CSM) in a water-in-benzyl alcohol nano-droplet emulsion.  
Results. 1H NMR and 13C NMR spectra showed that the carbon–carbon π-bonds coming from the GMA were 
incorporated onto backbones of CS. 13C-CP/MAS NMR spectra revealed that the formation of the CSM 
hydrogel spheres during the dispersion stage occurred by way of carbon–carbon π-bonds on the CSM 
structure. The spherical shapes of the particles with diameters in the range of 20 µm to 500 nm were very 
clearly verified by SEM images where the dark center and edge of the hollow spheres could be identified 
easily.  
Conclusions. Nanometer- and submicrometer-sized hydrogel spheres with hollow interior were produced 
from chondroitin sulfate by using a new strategy of hydrogel synthesis.  
 
Synthesis of hollow-structured nano- and microspheres from pectin in a nanodroplet emulsion 
Reis, A.V.; Guilherme, M.R.; Paulino, A.T.; Muniz, E.C.; Mattoso, L.H.C.; Tambourgi, E.B. Langmuir, 25 
(2009), 2473-2478. ISSN: 1520-5827. doi:10.1021/la803313j 
Hollow-structured nano- and microspheres with diameters ranging from 24 µm to 160 nm were successfully 
produced from chemically modified pectin (Ma-Pec) through a two-step synthesis. In a first step, the Pec 
was modified with glycidyl methacrylate (GMA) in a heterogeneous phase system, indeed consisting of 
water-soluble Pec and water-insoluble GMA, via an interfacial reaction at the interface of the GMA−water 
phase system after 12 h under continuous stirring of 1000 rpm at 60°C. In a second step, the spheres were 
prepared in a water-in-benzyl alcohol nanodroplet emulsion at 12000 rpm under a bubbling stream of 
nitrogen in the presence of sodium persulfate, as initiator, and TEMED, as catalytic agent. FT-IR spectra 
revealed that the vinyl groups (C=C) coming from the GMA were attached onto backbone of the 
polysaccharide. 13C-CP/MAS NMR spectra demonstrated that the spheres were formed via carbon−carbon 
π-bonds on Ma-Pec in the water phase, for the duration of the dispersion stage. The dark center (an 
empty core) and edge of the hollow spheres could be easily identified by SEM micrographs. This type of 
polymer structure represents a class of unique material with particular importance in terms of state-of 
the-art applications in both nano- and microencapsulation of drugs, for example, protection shields of 
biologically active agents. 
 
Porous silk fibroin membrane as a potential scaffold for bone regeneration 
Weska, R.R.; Nogueira, G.M.; Vieira Jr., W.C.; Beppu, M.M. Key Engineering Materials, 396/398 (2009), 
187-190. ISSN: 1662-9795. doi:10.4028/3-908453-07-0.187 
The requirements for scaffolds for bone tissue engineering include appropriate chemistry, morphology and 
structure to promote cell adhesion and synthesis of new bone matrix. Silk fibroin (SF) represents an 
important biomaterial for biomedical application, due to its suitable mechanical properties, 
biodegradability, biocompatibility, and versatility in processing. Our group has developed a new method 
to obtain a porous SF membrane, and the study of its potential for use as a scaffold for bone regeneration 
was the aim of this study. Porous membranes were obtained from SF solution, through the compression of 
a material generated by phase separation. For in vitro calcification experiments, porous SF membrane 
samples were immersed in SBF at pH 7.4 placed in polyethylene flasks. The experiments were carried out 
for seven days, at 36.5±0.5°C. After 48 and 96h, the solutions were changed for fresh SBF with the ion 
concentration 1.5-fold higher than that of the standard one, to accelerate the calcification process. The 
characterization of morphology and composition of samples was performed by using scanning electron 
microscopy (SEM) and energy dispersive X-ray spectroscopy (EDS), respectively. The SEM micrographs 
indicated that the porous SF membranes presented calcium phosphate deposits after undergoing in vitro 
calcification. These results were confirmed by EDS spectra, which showed a stoichiometric molar Ca/P 
ratio ranging from 1.27 to 1.52. This fact may suggest that calcification deposits consisted of mixtures of 
HAP (Ca/P ratio = 1.67) and transient HAP precursor phases, such as octacalcium phosphate (Ca/P =1.33) 
and dicalcium phosphate dehydrate (Ca/P = 1), indicating early stage mineralization. The porous silk 
fibroin membrane analysed in the current study is a promising material to be used as scaffolds for bone 
regeneration. 
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Março 

 
High pressure phase behavior of carbon dioxide in 1-alkyl-3-methylimidazolium bis(trifluoromethyl 
sulfonyl)imide ionic liquids 
Carvalho, P.J.; Álvarez, V.H.; Machado, J.J.B.; Pauly, J.; Daridon, J.L.; Marrucho, I.M.; Aznar, M.; 
Coutinho, J.A.P. The Journal of Supercritical Fluids, 48 (2009), 99-107. ISSN: 0896-8446. 
doi:10.1016/j.supflu.2008.10.012 
New standards concerning environmental and safety issues are creating an increasing interest on ionic 
liquids as alternative solvents for a wide range of industrial applications. In this work, a new apparatus 
developed to measure vapor – liquid phase equilibrium in a wide range of pressures and temperatures was 
used to measure the phase behavior of the binary systems of carbon dioxide (CO2) + 1-ethyl-3-methyl-
imidazolium bis(trifluoromethylsulfonyl)imide ([C2mim][Tf2N]) and CO2 + 1-methyl-3-pentyl-imidazolium 
bis(trifluoromethylsulfonyl)imide ([C5mim][Tf2N]) at temperatures up to 363 K and pressures up to 50 MPa. 
A thermodynamic consistency test, developed for systems with incomplete PTxy data and based on the 
Gibbs-Duhem equation, was applied to the experimental data measured in this work and the Peng-Robing 
EoS using the Wong Sandler mixing rule was used to describe the experimental data with excellent results. 
 
Experimental purification of paclitaxel from a complex mixture of taxanes using a simulated moving 
bed 
Cremasco, M.A.; HritzkoII, B.J.; Wang, N.H.L. Brazilian Journal of Chemical Engineering, 26 (2009), 207-
218. ISSN: 0104-6632. doi:10.1590/S0104-66322009000100020 
A laboratory-scale simulated moving bed (SMB) was designed and tested for the separation of paclitaxel, a 
powerful anti-cancer agent known as Taxol@, from impurities of a plant tissue culture (PTC) broth. The 
innovative strategy of a pseudo-binary model, where mixtures A and B were treated as single solutes A 
and B, was used in the linear standing wave analysis to fix the SMB operating parameters for a 
multicomponent and complex system. Linear standing wave design was used to specify the zone flow rates 
and the switching time for the laboratory-scale SMB unit, with two steps of separation. The SMB consists 
of four packed columns, where each column is 12.5 cm in length and 1.5 cm in diameter. Two sequential 
separation steps were used to recover paclitaxel from a small feed batch (less than one liter). Placlitaxel 
was recovered from the complex plant tissue culture broth in 82% yield and 72% purity. 
 
Extração de corantes de milho (Zea mays L.) 
Gamarra, F.M.C.; Leme, G.C.; Tambourgi, E.B.; Bittencourt, E. Ciência e Tecnologia de Alimentos, 29 
(2009), 62-69. ISSN: 0101-2061. doi:10.1590/S0101-20612009000100010 
Os corantes naturais foram amplamente utilizados de forma artesanal até antes do surgimento dos 
corantes sintéticos. O estudo e uso dos corantes naturais voltaram a ter importância nestes últimos anos 
devido aos questionamentos dos organismos internacionais da saúde e dos consumidores pelo uso 
indiscriminado dos corantes sintéticos, ligados ao desenvolvimento de doenças degenerativas e ao impacto 
ambiental. O corante extraído do milho roxo (Zea mays L.) tem sido utilizado ao longo da história pela 
civilização Inca na preparação de alimentos e no tingimento de fibras têxteis. Neste trabalho, os 
pigmentos do grupo das antocianinas foram extraídos das variedades de milho roxo e do milho vermelho 
(Z. mays L.) e depois foram caracterizados. Três métodos de extração foram utilizados: imersão, 
lixiviação com algumas modificações e extração supercrítica (ESC). O melhor método para extração foi o 
da lixiviação que alcançou 88% (m/m) de rendimento, em função da massa do corante extraído e da 
matéria-prima. Também utilizando a lixiviação modificada, foi possível concentrar em 3% os compostos 
acilados, assim como recuperar 85% dos solventes utilizados. Um indicador de pH foi obtido pela fixação 
das antocianinas num papel de filtro, com base na estabilidade das antocianinas, ferramenta que pode ser 
utilizada em laboratórios de ensino de química. 
 
Integração de processos químicos em tempo real 
Maciel Filho, R.; Wolf Maciel, M.R.; Toledo, E.C.V.; Costa, C.B.B.; Melo, D.N.C.; Rezende, M.C.A.F., 
InTech Brasil, 108 (2009), 20-29. ISSN: 1516-6024. http://www.isadistrito4.org/revista.php 
A Integração de Processos Químicos em Tempo Real (RTPI), também chamada de Otimização em Tempo 
Real (RTO), é um dos grandes desafios para este milênio. A RTPI consiste na operação ótima de um dado 
sistema produtivo, que pode ser continuo, semi-contínuo ou descontínuo. O procedimento global envolve a 
identificação de uma rede de empresas e processos que, a partir de uma coletânea de matérias-primas, 
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produz um ou vários produtos a serem distribuídos para um ou vários centros consumidores. Este trabalho 
discute as estratégias e etapas constituintes da formulação de um problema de Integração de Processos 
em Tempo Real, ressaltando os diferentes procedimentos e algoritmos de otimização e controle passíveis 
de serem utilizados. Como ilustração, é apresentada a Otimização em Tempo Real de um reator de 
hidrogenação catalítico trifásico.  
 
Constructive learning neural network applied to identification and control of a fuel ethanol 
fermentation process 
Meleiro, L.A.C.; Von Zuben, F.J.; Maciel Filho, R. Engineering Applications of Artificial Intelligence, 22 
(2009), 201-215. ISSN: 0952-1976. doi:10.1016/j.engappai.2008.06.001 
In the present work, a constructive learning algorithm was employed to design a near-optimal one-hidden 
layer neural network structure that best approximates the dynamic behavior of a bioprocess. The method 
determines not only a proper number of hidden neurons but also the particular shape of the activation 
function for each node. Here, the projection pursuit technique was applied in association with the 
optimization of the solvability condition, giving rise to a more efficient and accurate computational 
learning algorithm. As each activation function of a hidden neuron is defined according to the peculiarities 
of each approximation problem, better rates of convergence are achieved, guiding to parsimonious neural 
network architectures. The proposed constructive learning algorithm was successfully applied to identify a 
MIMO bioprocess, providing a multivariable model that was able to describe the complex process 
dynamics, even in long-range horizon predictions. The resulting identification model was considered as 
part of a model-based predictive control strategy, producing high-quality performance in closed-loop 
experiments. 
 
Ethanol production from sugar cane: assessing the possibilities of improving energy efficiency through 
exergetic cost analysis 
Modesto, M.; Zemp, R.J.; Nebra, S.A. Heat Transfer Engineering, 30 (2009), 272-281. ISSN: 1521-0537. 
doi:10.1080/01457630802380386 
The sugar and ethanol production is one of the most important economical activities in Brazil, mainly due 
its high efficiency and competitiveness. Ethanol production is done by a series of steps: juice extraction, 
treatment, fermentation, and distillation. The juice extraction and treatment is a common operation of 
both the sugar and ethanol industries. The process begins with the sugar cane juice extraction, usually 
done by mills, where the cane is compressed between large cylinders for the separation of the juice from 
the bagasse. Recently, a juice extraction system, called a diffuser, was introduced in some sugar and 
ethanol plants. In diffusers, after the sugar cane preparation stage was completed with knives and 
shredders, the cane passes through a bed where the juice is separated from bagasse by the addition of 
imbibition water and steam, resulting in a leaching process. The present study evaluates different 
possibilities of decreasing the thermal energy consumption through exergetic cost analysis. The base case 
is a traditional ethanol production plant, for which the unitary exergetic cost of ethanol and electrical 
energy are determined. In the following cases, two proposals were assessed: the use of the diffuser as an 
extraction system and the use of pinch technology to perform an energetic integration between 
distillation and extraction (diffuser) systems. The results of exergetic efficiency, irreversibility 
generation, and unitary exergetic cost of products of the three cases are analyzed and compared. The 
results show the feasibility of using diffusers and heat recovery to decrease thermal energy consumption 
in ethanol production plants. 
 
Experimental study of a rotating packed bed distillation column 
Nascimento, J.V.S.; Ravagnani, T.M.K.; Pereira, J.A.F.R. Brazilian Journal of Chemical Engineering, 26 
(2009), 219-226. ISSN: 0104-6632. doi:10.1590/S0104-66322009000100021 
The purpose of this work was to study the mass transfer performance of rotating packed beds applying the 
"Higee" process. The operations were carried out with the n-hexane/n-heptane distilling system at 
atmospheric pressure and under total reflux conditions. The rotating speed could be varied between 300 
and 2500 rpm, which provided centrifugal forces from 5 to 316 times the Earth's gravity. The effects of 
concentration, vapor velocity, rotating speed and packing type (two different Raschig ring sizes and 
structured wire mesh packing) on mass transfer behavior were analyzed. Experimental results showed that 
the mass transfer coefficient depends on the liquid flow rates and rotating speed. The equipment had high 
separation efficiency in a reduced bed volume. 
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Surfactantes reativos não-iônicos em polimerização em emulsão de látices de acetato de vinila – vinil 
neodecanoato: influência nas propriedades de barreira à água 
Oliveira, J.M.; Innocentini-Mei, L.H. Polímeros: Ciência e Tecnologia, 19 (2009), 22-30. ISSN: 0104-1428. 
doi:10.1590/S0104-14282009000100009 
A indústria de tintas é grande consumidora de látex obtido por polimerização em emulsão. Os 
surfactantes, essenciais à estabilidade do látex, exercem papel fundamental na produção e na aplicação 
destes polímeros. Contudo, podem também produzir efeitos adversos nas propriedades do produto, em 
razão da sua adsorção física às partículas do polímero. Os surfactantes não ligados podem migrar através 
do filme para as interfaces, formando agregados que podem aumentar a sensibilidade à água, afetando 
desta forma as propriedades de barreira. Um caminho promissor para minimizar este efeito dos 
surfactantes convencionais tem sido o uso de surfactantes polimerizáveis, ou reativos, que estão 
covalentemente ligados ao polímero e, desta forma, não podem ser dessorvidos e migrarem durante a 
formação do filme. Neste trabalho foram preparados latices de acetato de vinila –vinil neodecanoato 
(VeoVa 10®), estabilizados com surfactantes não-iônicos convencionais e reativos, e avaliado  desempenho 
dos filmes obtidos a partir destes látices. Os resultados demonstraram que o uso de surfactantes não-
iônicos polimerizáveis pode, sob determinadas condições, trazer ganhos para as propriedades de barreira.  
 
Nanocompósitos de PVC com argila organicamente modificada: efeitos do processamento e do método 
de incorporação da argila 
Rodolfo Jr., A.; Innocentini-Mei, L.H. Polímeros: Ciência e Tecnologia, 19 (2009), 1-9. ISSN: 0104-1428. 
doi:10.1590/S0104-14282009000100006 
Nanocompósitos de poli(cloreto de vinila) (PVC) flexível com argila organicamente modificada (O-MMT) 
foram preparados utilizando-se diferentes metodologias de produção, de forma a estudar seus efeitos 
sobre o grau de intercalação/esfoliação da argila. A morfologia dos nanocompósitos obtidos foi avaliada 
através de difratometria de raios X (DRX) e microscopia eletrônica de transmissão (MET). Foram também 
avaliadas propriedades de tração e estabilidade térmica estática das formulações preparadas. 
Nanocompósitos de microestrutura híbrida intercalada/parcialmente esfoliada foram obtidos, 
independentemente do composto de PVC ter sido processado a partir do pó ou granulado (extrudado 
previamente), e do método de incorporação da O-MMT à resina de PVC (diretamente no misturador 
intensivo ou pré-esfoliada em DIDP/OSE a quente). Os plastificantes, presentes na formulação do 
composto de PVC flexível, exerceram um papel importante no processo de intercalação e esfoliação da 
argila, facilitando a formação dos nanocompósitos. 
 
Selection of Pseudomonas for industrial textile dyes decolourization 
Silveira, E.; Marques, P.P.; Silva, S.S.; Lima Filho, J.L.; Porto, A.L.F.; Tambourgi, E.B. International 
Biodeterioration & Biodegradation, 63 (2009), 230-235. ISSN: 0964-8305. doi:10.1016/j.ibiod.2008.09.007 
Pigment is the first contaminant to be recognised in bodies of water and wastewater. Besides the 
aesthetic problem, dyes obstruct light and reduce oxygen mass transfer. This paper describes the 
selection of Pseudomonas strains with the ability to remove colour from textile industrial dyes. Four 
Pseudomonas species were tested against 14 commercial industrial dyes. Pseudomonas cepacia exhibited 
no growth at all on plates containing dyes (1 g l−1), whereas Pseudomonas aeruginosa, Pseudomonas 
oleovorans and Pseudomonas putida exhibited considerable growth. Decolourization in a liquid culture 
revealed that P. oleovorans is more viable for decolourizing textile dyes, as it achieved over 80% colour 
removal for two of the 14 dyes studied; it also proved to be more tolerant to high dye concentrations. 
 
Expanded bed adsorption of bromelain (E.C. 3.4.22.33) from Ananas comosus crude extract 
Silveira, E.; Souza Jr., M.E.; Santana, J.C.C.; Chaves, A.C.; Porto, A.L.F.; Tambourgi, E.B. Brazilian 
Journal of Chemical Engineering, 26 (2009), 149-157. ISSN: 0104-6632. doi:10.1590/S0104-
66322009000100014 
This work focuses on the adsorption of bromelain in expanded bed conditions, such as the adsorption 
kinetics parameters. The adsorption kinetics parameters showed that after 40 minutes equilibrium was 
achieved and maximum adsorption capacity was 6.11 U per resin mL. However, the maximum adsorption 
capacity was only determined by measuring the adsorption isotherm. Only by the Langmuir model the 
maximum adsorption capacity, Qm, and dissociation constant, kd, values could be estimated as 9.18 U/mL 
and 0.591, respectively, at 25C and 0.1 mol/L phosphate buffer pH 7.5. A column made of glass with an 
inner diameter of 1 cm was used for the expanded bed adsorption (EBA). The residence time was reduced 
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10 fold by increasing the expansion degree 2.5 times; nonetheless, the plate nuber (N) value was educed 
only 2 fold. After adsorption, the bromelain was eluted n packed bed mode, with a downward flow. The 
purification factor was about 13 fold and the total protein was reduced 4 fold. EBA showed to be feasible 
for purification of bromelain. 
 
The role of colloidal silicon dioxide in the enhancement of the drying of herbal preparations in 
suspended state 
Souza, C.R.F.; Donida, M.W.; Rocha, S.C.S.; Oliveira, W.P. Chemical Engineering Communications, 196 
(2009), 391-405. ISSN: 1563-5201. doi:10.1080/00986440802359543 
Recently, some research groups have been developing studies aiming to apply spouted beds of inert 
particles for production of dried herbal extracts. However, mainly due to their complex composition, 
several problems arise during the spouted bed drying of herbal extracts such as bed instability, product 
accumulation, particle agglomeration, and bed collapse. The addition of drying carriers, like colloidal 
silicon dioxide, to the extractive solution can minimize these unwanted effects. The aim of this work was 
to study the influence of the addition of colloidal silicon dioxide on enhancement of the performance of 
the drying of hydroalcoholic extract of Bauhinia forficata Link on a spouted bed of inert particles. The 
physical properties of the herbal extract and of its mixture with colloidal silicon dioxide at several 
concentrations (20% to 80% related to solids content) were quantified by determination of the surface 
tension, rheological properties, density, pH, and contact angles with the inert surfaces. Drying 
performance was evaluated through determination of the elutriation ratio, product recovery ratio, and 
product accumulation. The product was characterized through determination of the thermal degradation 
of bioactive compounds and product moisture content. The results indicated that the rheological 
properties of the extracts and their preparations, the contact angle with inert material, and the work of 
adhesion play important roles in the spouted bed drying of herbal extracts. Higher concentration of the 
drying carrier significantly improved the spouted bed drying performance.  
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Teses e Dissertações 

Janeiro-Março 2009 
 
Mestrado: 
 
744. Eduardo Galhardo. Polimerização de estireno via radical livre mediada por nitróxidos usando iniciador 
trifuncional. Orientador: Profa. Dra. Liliane Maria Ferrareso Lona. Defesa: 06/02/2009. 
 
745. Daniel de Brito Dias. Avaliação de técnicas de fluidodinâmica computacional em ciclones. 
Orientadores: Prof. Dr. Milton Mori e Dr. Waldir Pedro Martignoni (Petrobrás). Defesa: 16/02/2009. 
 
746. Maximilian Joachim Hodapp. Modelagem e simulação de um leito fluidizado: um estudo comparativo. 
Orientador: Prof. Dr. Milton Mori. Defesa: 16/02/2009. 
 
747. Rafael Massao Tiba. Adequação do uso de ferramentas de controle de qualidade em processos 
químicos transientes. Orientador: Profa. Dra. Marisa Masumi Beppu. Defesa: 16/02/2009. 
 
748. Rafael Gonçalves de Paiva. Obtenção e caracterização de membranas multicamadas de quitosana e 
alginato contendo cobre. Orientador: Profa. Dra. Marisa Masumi Beppu. Defesa: 18/02/2009. 
 
749. Maria Cristiane Martins de Souza. Purificação de IgG humana por cromatografia negativa em diaminas 
imobilizadas em géis de agarose. Orientador: Profa. Dra. Sônia Maria Alves Bueno. Defesa: 03/03/2009. 
 
750. Rosilene Andréa Welter. Estudo de equilíbrio dos sistemas binários e ternário de troca iônica, dos íons 
cobre, cádmio e cálcio pelo biopolímero alginato. Orientadores: Profa. Dra. Meuris Gurgel Carlos da Silva 
e Prof. Dr. Edson Antonio da Silva (UNIOESTE). Defesa: 04/03/2009. 
 
751. Gisele de Souza Alves. Unidade de separação de gases por adsorção: simulação e caracterização do 
adsorvente. Orientador: Prof. Dr. Antonio Carlos Luz Lisbôa. Defesa: 18/03/2009. 
 
752. Cristiane Zanutelo. Influência do tratamento aplicado ao suporte sobre o desempenho de 
catalisadores de Ru/Cr para a hidrogenação parcial do benzeno em fase líquida. Orientadores: Prof. Dr. 
Antonio José Gomez Cobo e Prof. Dr. Wagner Alves Carvalho (UFABC). Defesa: 20/03/2009. 
 
753. Tatiana Lie Fujiki. Desenvolvimento de controlador digital baseado em um modelo neural e um 
otimizador de uma planilha eletrônica. Orientador: Profa. Dra. Ana Maria Frattini Fileti. Defesa: 
20/03/2009. 
 
754. Rafael Mauricio Matricarde Falleiro. Determinação experimental de dados de equilíbrio líquido-vapor 
de misturas binárias de componentes de óleos vegetais através da calorimetria diferencial exploratória. 
Orientadores: Profa. Dra. Maria Alvina Krähenbühl e Prof. Dr. Antonio José de Almeida Meirelles 
(FEA/UNICAMP). Defesa: 23/03/2009. 
 
 
Doutorado: 
 
391. Grínia Michelle Nogueira. Hidrogéis e filmes de fibroína de seda para fabricação ou recobrimento de 
biomateriais. Orientador: Profa. Dra. Marisa Masumi Beppu. Defesa: 15/01/2009. 
 
392. Sabrina Martins dos Santos. Projeto e montagem de unidade piloto de transporte pneumático em fase 
diluída para estudo da relação entre a perda de carga e a distribuição de partículas granulares na seção 
transversal de dutos industriais. Orientadores: Prof. Dr. Elias Basile Tambourgi e Prof. Dr. Deovaldo de 
Moraes Júnior (UNISANTA). Defesa: 13/02/2009. 
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393. Flavia Camargo Alves Figueiredo. A hidrogenação do adipato de dimetila utilizando catalisadores 
suportados em argilas pilarizadas. Orientadores: Profa. Dra. Elizabete Jordão e Prof. Dr. Wagner Alves 
Carvalho (UFABC). Defesa: 13/02/2009. 
 
394. Leonardo Vasconcelos Fregolente. Aplicação de planejamento de experimentos em diferentes etapas 
do refino de petróleo. Orientador: Profa. Dra. Maria Regina Wolf Maciel. Defesa: 18/02/2009. 
 
395. Francisco Adão de Camargo. Obtenção e caracterização das blendas de ligninas (sulfonadas, bagaço 
de cana de açúcar, eucalipto) e taninos com o poli(3-hidroxibutirato-co-3-hidroxivalerato)/PHBV. 
Orientador: Profa. Dra. Lucia Helena Innocentini Mei e Prof. Dr. Nelson Eduardo Durán Caballero 
(IQ/UNICAMP). Defesa: 26/02/2009.  
 
396. Luciano Pagano Junior. Efeitos de aditivos na sinterização do combustível nuclear UO2.Gd2O3. 
Orientador: Prof. Dr. Gustavo Paim Valença. Defesa: 27/02/2009. 
 
397. Paula Forte de Magalhães Pinheiro Bonassi Machado. Investigação da polimerização via radical livre 
usando iniciadores trifuncionais. Orientador: Profa. Dra. Liliane Maria Ferrareso Lona. Defesa: 
10/03/2009. 
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Notas curtas 

 
A editora Nova Science Publishers lançou o livro Petroleum Science 
Research Progress (ISBN: 978-1-60456-012-1), organizado por Korin L. 
Montclaire. O livro conta com a participação dos professores José 
Roberto Nunhez e Reginaldo Guirardello, do Departamento de Processos 
Químicos, co-autores, junto com os pesquisadores B.A. Souza, A.M.O. 
Belon e E.M. Matos, do capítulo Predicting Coke Formation inside 
Petrochemical Fired Heaters with the Use of a Computational Fluid 
Dynamics (CFD) Model and a Thermodynamic Test. O livro foca pesquisas 
recentes incluindo a origem e acumulação de petróleo e gás natural, 
geoquímica e geologia do petróleo, engenharia de reservatórios, 
petrofísica, modelagem matemática, recuperação de óleo e gás, 
perfuração de poços, termodinâmica e comportamento de fases, 
mecânica dos fluidos em meios porosos e escoamento multifásico, 
economia do petróleo, entre outros assuntos.  

 
 
Workshop: Inovação com baixa 
emissão de carbono no Reino Unido 
A Agência de Inovação Inova Unicamp, em 
parceria com o UK Trade & Investment e a 
representação do Governo Britânico no Brasil, 
promoveu o workshop The How of UK Innovation 
Through Low Carbon Examples nos dias 9 e 10 de 
março, no auditório da FEQ. O evento 
apresentou os sistemas de inovação brasileiro e 
britânico através de exemplos de tecnologias 
limpas e visou a promoção de parcerias e troca 
de experiência entre o dois países. Com algumas 
das melhores universidades do mundo, o Reino 
Unido ocupa posição de liderança em produção 
mundial de artigos científicos e é referência 
internacional em inovação. O sistema de 
inovação britânico é composto por uma ampla 
rede de empresas, universidades, institutos de 
pesquisa e agências do governo que interagem 
entre si e que desenvolvem e planejam políticas 
e estratégias para o setor. Este workshop foi uma 
oportunidade para conhecer alguns pontos: 
 
- aspectos do sistema de inovação britânico; 
- tecnologias limpas, sustentabilidade, inovação; 
- acesso a fundos de apoio a C, T & I  
 
A delegação do Reino Unido foi composta pelos 
especialistas Nick Stuart (UK Trade & 
Investment), Dr. David Penfold (The Carbon 
Trust), Dr. Malcolm Parry (Surrey Research Park), 
Dr. Brian More (Coventry University Enterprises 
Ltd.), Dr. Chris Henshall (University of York), Ben 
Ferrari (Imprimatur Capital), Jeremy Davies 
(Campden BRI), Brendan Vickers (Pera) e 

Jennifer Ward (UKTI). Dentre vários especialistas 
brasileiros, participaram das discussões os 
professores Telma Franco e Rubens Maciel Filho, 
do Departamento de Processos Químicos da FEQ. 
 
Prêmio Inventores 2009 
A FEQ recebeu o importante prêmio “Inventores 
2009”, na categoria Destaque em Proteção em 
Propriedade Intelectual, por ser a unidade da 
UNICAMP com maior número de patentes 
depositadas no biênio 2007-2008. O prêmio foi 
entregue no dia 30 de março pelo Magnífico 
Reitor, Prof. José Tadeu Jorge, e recebido pelo 
Diretor da FEQ, Prof. Osvaldir Pereira Taranto.  
 

 
Nos dias 26 e 27 de março foi ministrado um 
treinamento prático sobre o uso do simulador 
comercial ASPEN PLUS®. O treinamento foi 
organizado pelos professores Teresa K. 
Ravagnani, Sergio P. Ravagnani, Maria Regina 
Wolf Maciel e Rubens Maciel Filho, e ministrado 
pelos alunos de pós-graduação Tássia L. 
Junqueira, Júlio P. Maia, Rubén Ramírez e Viktor 
Cárdenas, do LOPCA/LDPS. O treinamento, 
avaliado de forma muito positiva pelos 
presentes, esteve dirigido aos aspectos práticos 
de uso do simulador e teve um caráter 
introdutório; o público alvo foi composto por 
professores e alunos de pós-graduação.  


