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Gutiérrez, Arturo., & Segovia-Hernández, Juan Gabriel., Optimal Design of a Multi-
Product Reactive Distillation System for Silanes Production.Computers and Chemical
Engineering http://dx.doi.org/10.1016/j.compchemeng.2017.01.014

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.compchemeng.2017.01.014
http://dx.doi.org/10.1016/j.compchemeng.2017.01.014


 

 

1 

Optimal Design of a Multi-Product Reactive Distillation System 

for Silanes Production  
 

Nancy Medina-Herreraa,b, Salvador Tututi-Avilab, Arturo Jiménez-Gutiérreza , Juan 

Gabriel Segovia-Hernándezc 

 

a Departamento de Ingeniería Química, Instituto Tecnológico de Celaya, 

Ave. Tecnológico y García Cubas S/N, Celaya, Gto., 38010, México 

bDepartamento de Ingeniería Química, Facultad de Ciencias Básicas, Ingeniería y Tecnología, 

Universidad Autónoma de Tlaxcala, Apizaquito S/N, Apizaco, Tlax., 90300, México 

cDepartamento de Ingeniería Química, División de Ciencias Naturales y Exactas Universidad 

de Guanajuato, Campus Guanajuato, Noria Alta S/N, Guanajuato, Gto.  36050, México 

 

Corresponding author. Tel. +52-461-611-7575 Ext 5577. E-mail: 

arturo@iqcelaya.itc.mx 

 

 

Highlights 

 Silane is being used for the production of solar photovoltaic cells 

 Three types of silane products of interest are dichlorosilane, monochlorosilane and silane 

 Typical production requires a network of reactor and separation systems 

 It is shown that the three types of silane products can be produced with a single reactive 
distillation column 

 

 

Abstract 

Silane has found recent applications in the manufacture of solar photovoltaic cells, 

which provide solar power economically. One method for the production of silane takes 

trichlorosilane as a starting molecule, with a reaction mechanism that involves two other 

intermediate valuable products, dichlorosilane and monochlorsilane. The production system 

involves a series of reactors and separation steps that can be intensified via reactive 

distillation. In this work, optimal designs of reactive distillation systems for the production 

of trichlorosilane, dichlorosilane and silane are developed. Furthermore, a multi-product 

reactive distillation system for the production of any of these types of silane products is 

designed. It is shown that an intensified design can be obtained for the production of the 
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