
This content has been downloaded from IOPscience. Please scroll down to see the full text.

Download details:

IP Address: 203.114.224.226

This content was downloaded on 21/02/2017 at 01:12

Please note that terms and conditions apply.

The Effect of Temperature on the Production of Nitrobenzene

View the table of contents for this issue, or go to the journal homepage for more

2017 IOP Conf. Ser.: Mater. Sci. Eng. 172 012045

(http://iopscience.iop.org/1757-899X/172/1/012045)

Home Search Collections Journals About Contact us My IOPscience

You may also be interested in:

SOME CONSIDERATIONS ON THE EFFECTS OF TEMPERATURE ON THE FOCUS OF MIRRORS

C. D. Perrine

The effect of temperature on pinning mechanisms in HTS composites

A P Sotnikova and I A Rudnev

Effects of Temperature and Concentration Mono and Polycrystalline Silicon Solar Cells: Extraction

Parameters

M Khalis, R Masrour, G Khrypunov et al.

Phase analysis in duplex stainless steel: comparison of EBSD and quantitative metallography methods

J Michalska and B Chmiela

The Electronic Structure and Spectrum of Nitrobenzene

T E Peacock

Photodetachment and dissociation dynamics of microsolvated iodide clusters

G Piani, M Becucci, M S Bowen et al.

Positron annihilation in benzene and cyclohexane: a comparison between gas and liquid phase

Kamil Fedus

Bromination of deactivated aromatic compounds

Alexander M  Andrievsky and Mikhail V  Gorelik

Molecular Orbitals and Third-Harmonic Generation for Symmetrically Substituted Benzylidene Aniline

Yuhei Mori, Takashi Kurihara, Toshikuni Kaino  et al.

http://iopscience.iop.org/page/terms
http://iopscience.iop.org/1757-899X/172/1
http://iopscience.iop.org/1757-899X
http://iopscience.iop.org/
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience
http://iopscience.iop.org/article/10.1086/122687
http://iopscience.iop.org/article/10.1088/1742-6596/747/1/012047
http://iopscience.iop.org/article/10.1088/1742-6596/758/1/012001
http://iopscience.iop.org/article/10.1088/1742-6596/758/1/012001
http://iopscience.iop.org/article/10.1088/1757-899X/55/1/012010
http://iopscience.iop.org/article/10.1088/0370-1328/78/3/315
http://iopscience.iop.org/article/10.1088/0031-8949/78/05/058110
http://iopscience.iop.org/article/10.1088/1742-6596/618/1/012029
http://iopscience.iop.org/article/10.1070/RC2011v080n05ABEH004178
http://iopscience.iop.org/article/10.1143/JJAP.31.896


The Effect of Temperature on the Production of Nitrobenzene 

R Agustriyanto, L Sapei, G Rosaline and R Setiawan 

University of Surabaya, Surabaya, Indonesia 

Email: rudy.agustriyanto@staff.ubaya.ac.id 

Abstract. Nitrobenzene is a compound derived from benzene and quite fundamental in the 

petrochemical industry. One of which is in the manufacture of aniline. Aniline has an 

important role as dyes, synthetic rubber materials, rocket fuels and pharmaceuticals.  

Nitrobenzene can be synthesized by the nitration reaction of benzene. The purpose of the 

research is to design synthesis process of nitrobenzene by using Aspen Hysys simulator. The 

effect of changes in operating condition on nitrobenzene will be investigated. The benefits of 

the research are to obtain the optimum operating temperature for nitrobenzene production so 

that the use of utility can be minimized. 

1. Introduction 

Nitration reaction is important because it is the most general process for the preparation of aromatic 

nitro compounds. This reaction plays a role in the development of theoretical organic chemistry. It is 

of interest because of its characteristics as an electrophilic substitution [1]. Nitration of aromatics is a 

large scale industrial process with global production of about 4-5 million tons of commercially 

valuable chemicals (nitrobenzene, nitrotoluene, 2,4-dinitrotoluene) per year [2]. 

 Nitrobenzene has been produced commercially since 1856 when Simpson, Maule and Nicholson 

started operation in England [3]. It was first synthesized in 1834 from benzene and fuming nitric acid. 

Since then the nitration of aromatic hydrocarbons has been the subject of numerous investigations, 

however, only a few investigators have determined data which are useful for engineering applications 

[4]. 

 Nitrobenzene is produced by reacting benzene with a mixture of nitric acid and sulphuric acid at a 

temperature not exceeding 50°C, to avoid getting more than one nitro group [5]. The mixture is held at 

this temperature for about half an hour. The sulphuric acid is acting as a catalyst. Yellow oilly 

nitrobenzene is formed. The reaction is as follows: 

                                              
OHNOHCHNOHC 225666 3 

                                                    (1)
 

or 

                                                                                   (2)                                   

The electrophile is the nitronium ion or the nitryl cation, which is formed by reaction between nitric 

acid and sulphuric acid: 
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