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COAL CARBONISATION CHEMICALS – 
CHEMICAL FEEDSTOCK SUPPLEMENT 
FOR INDIAN CHEMICAL INDUSTRIES

ABSTRACT
Coal which may be considered as the critical factor in the growth of the industrial age in the 
1700s and the organic chemical industry in mid-1800s, is once again poised to attain a key role 
in global chemical industry.

In the Indian Integrated Steel Plant more than 33.0 Mt/yr of coal is carbonized in coke oven 
batteries with generation of substantial amount of crude benzol & coal tar – a concentrate of 
numerous organic chemicals. The liquid by-product has close competition to petroleum – a 
liquor fossil fuel. Owing to the presence of about four hundred compounds mostly aromatic 
and heterocyclics in coal tar it assumes a parallel importance to petroleum. This is more so in 
the Indian context with vast reserves of coal – no matter coking and non-coking in comparison 
to small deposits of crude petroleum.

The theme of the paper is the recent scenario in developing and understanding coal chemicals 
obtained via carbonization as potential source of chemical feedstocks which is to be fully 
explored. Coal chemicals particularly crude tar and benzol generated during carbonization 
can play an important role as feedstock supplement for Indian Chemical Industries thus 
conserving the scarce crude petroleum source. Paper also emphasizes need to maximize 
recovery of these coal chemicals in steel plants which will add appreciably to profit strategy of 
steel plants and also will be an ideal way of efficient method of utilization of conventional fuel 
which is of strategic importance to secure our future. 

I. Introduction
In Indian context as our petroleum and natural gas resources diminish we will come to rely 
heavily on coal our most abundant remaining resources not only as alternate source of energy 
but also of chemical feed stock. 

There are three important routes to convert coal to useful chemicals. These are :

· Carbonisation or Pyrolysis
· Gasification 
· Hydrogenation/ solvent extraction

Carbonisation or pyrolysis is the heat treatment of bituminous coal in the absence of air 
(oxygen) in Coke Oven Batteries to yield gas and liquid products plus solid product coke. Coal 
chemicals plants are technical necessity to clean the gaseous products generated during coal 
carbonization in coke oven batteries.
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During coal carbonization process coal chemicals such as ammonia, crude tar, crude benzol 
and coke oven gas are generated along with solid mass i.e. coke. Coke is used as reducing 
agent and fuel in blast furnace for production of hot metal. The liquid by-products particularly 
Crude Benzol & Crude tar which are complex mixtures of hydrocarbons particularly aromatic 
and heterocyclic ring compounds are of particular interest and has enormous potential as a 
chemical feed supplement to fast growing Indian chemical industries which is predominantly 
based on petroleum feed-stock.

In India there are two major sources of chemicals, namely the by-product of high temperature 
carbonization of coal and by-products of low temperature carbonization of coal/ lignite. High 
temperature carbonization has a definite future in the country as it is directly linked with the 
production of iron and steel. An expansion in the steel sector would mean an increase in the 
conventional coal carbonization capacity and consequently greater availability of tar and 
benzole for chemical processing.

The paper covers present scenario of coal chemical recovery and takes a close look at future 
prospect of coal chemicals generated during coal carbonization in Indian Steel plants. It also 
covers certain facts and figure regarding recovery, utilization and processing of coal chemicals 
to fully exploit its immense potential as a chemical feedstock for synthesis organic industries.

II. Carbonization Chemical – An Overview
Coal carbonization chemicals have traditionally been a valuable source of chemicals for 
more than three centuries. With high temperature coal carbonization we get primary 
coal chemicals such as crude tar, benzol, ammonia and also hydrogen sulphide (as 
impurities) with yield per tonne of dry coal as depicted in following figure. However, 
these yield figures can vary widely depending on coal blend quality, temperature of 
carbonization and operational practices.

Presently in most of the existing coal chemical unit of Indian Steel plants ammonia is recovered 
as ammonium sulphate and some of the plants has facilities to process crude benzol & crude 
tar to secondary chemicals.
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