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Objetivos

Capacitar os alunos a calcular os parametros de projeto de reatores ideais, a distinguir entre um
reator ideal e um real, e a compreender a influéncia da temperatura e pressao no projeto de
reatores quimicos.

Enable students to calculate the project parameters of ideal reactors, distinguish between an
ideal and a real reactor, and understand the influence of temperature and pressure on the design
of chemical reactors.

Docente(s) Responsavel(eis)
5963230 - Leandro Gongalves de Aguiar
6310316 - Liana Alvares Rodrigues

Programa resumido

1. Introducdo a Reatores. 2. Modelos Ideais de Reatores Quimicos Isotérmicos Reac¢des Simples.
3. ReagOes Miiltiplas em Reatores Ideais. 4. Efeitos Térmicos em Reatores Ideais. 5. Reatores
Cataliticos Heterogéneos. 6. Reatores Nao-Ideais

1. Introduction to Reactors, 2. Ideal Models of Isothermal Chemical Reactors - Simple Reactions,
3. Multiple Reactions in Ideal Reactors, 4. Thermal Effects in Ideal Reactors, 5. Heterogeneous
Catalytic Reactors, 6. Non-Ideal Reactors.

Programa

1. Introducdo a Reatores: Conceitos basicos2. Modelos Ideais de Reatores Quimicos Isotérmicos
Reacdes Simples: 2.1) Equacdes fundamentais de projeto de reatores2.2) Reator tanque
descontinuo (BSTR)2.3) Reator tanque de mistura continuo (CSTR)2.4) Reator tubular de fluxo
pistonado (PFR)2.5) Comparacdo de desempenho de reatores CSTR e PFR2.6) Reatores CSTR
em cascata2.7) Associacdo mista de reatores em série: CSTR e PFR2.8) Reatores com reciclo2.9)
Reacdes auto-cataliticas2.10) Reatores semi-continuos3. Reagdes Multiplas em Reatores
Ideais3.1) Nocdes gerais: otimizacao, rendimento e seletividade3.2) Reacdes paralelas e reacdes
em série3.3) Sistemas com reacdes série-paralelo: reagcdes de multipla substituicdo e reagoes
poliméricas3.4) Problemas simples de otimizacdo4. Efeitos Térmicos em Reatores Ideais4.1)
Equacdo do balanco de energia4.2) Balanco de energia aplicado ao BSTR4.3) Balanco de energia
aplicado ao CSTR4.4) Balanco de energia aplicado ao PFR5. Reatores Cataliticos
Heterogéneos5.1) Introducdo5.2) Efeito dos processos fisicos sobre a taxa de reagdo5.2.1



Fendmenos interfases5.2.2 Fendmenos intraparticula5.2.3 Difusdo e reacdo em catalisadores
porosos5.3) Célculo de reatores de leito fixo5.4) Reatores trifdsicos6. Reatores Nao-Ideais6.1) A
distribuicao dos tempos de residéncia6.2) Modelos dos tanques continuos em série6.3) Modelo da
dispersao axial

1. Introduction to Reactors: Basic concepts.2.Ideal Models of Isothermal Chemical Reactors -
Simple Reactions: 2.1) Fundamental equations for reactor design. 2.2) Batch reactor (BSTR).
2.3) Continuous stirred-tank reactor (CSTR). 2.4) Plug-flow reactor (PFR). 2.5) Performance
comparison of CSTR and PFR. 2.6) Cascade CSTR reactors. 2.7) Mixed association of reactors
in series: CSTR and PFR. 2.8) Reactors with recycle. 2.9) Auto-catalytic reactions. 2.10) Semi-
continuous reactors.3.Multiple Reactions in Ideal Reactors: 3.1) General concepts: optimization,
yield, and selectivity. 3.2) Parallel reactions and series reactions.3.3) Systems with series-parallel
reactions: multiple substitution reactions and polymerization reactions.3.4) Simple optimization
problems.4.Thermal Effects in Ideal Reactors: 4.1) Energy balance equation. 4.2) Energy balance
applied to BSTR. 4.3) Energy balance applied to CSTR. 4.4) Energy balance applied to PFR.
5.Heterogeneous Catalytic Reactors: 5.1) Introduction. 5.2) Effect of physical processes on
reaction rate:5.2.1 - Interfacial phenomena. 5.2.2 - Intraparticle phenomena. 5.2.3 - Diffusion
and reaction in porous catalysts. 5.3) Calculation of fixed-bed reactors. 5.4) Three-phase
reactors.6.Non-Ideal Reactors: 6.1) Residence time distribution. 6.2) Model for continuous
stirred-tanks in series. 6.3) Axial dispersion model.

Avaliacao

Método: Duas provas escritas e eventual apresentacao de trabalho.

Critério: Nota(N) = 50% Prova P1 + 50% Prova P2. Os pesos poderao ser redefinidos caso seja
incorporada nota de trabalho.

Norma de recuperacao: Média Final = (N + Prova Recuperacao)/2
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