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INTRODUCTION  

Lignite, which is non-coking and 
non-agglomerating, does not produce mesophase 
during carbonization because it contains a 
considerable amount of hydroxyl and carboxyl 
functional groups as well as aliphatic groups. 
Previous work indicated formation of mesophase 
from low-rank coals (1, 2) by treating either 
with hydrogen or carbon monoxide and water at 
certain pressures and temperatures. 
Liquefaction of lignite by hydrogen alone 
produces oil of high oxygen content as well as a 
large quantity of unreacted residual char which 
is mostly isotropic and non-agglomerating (3). 

Some agglomerating products along with mesophase 
could be obtained by treating Chinese lignite 
with hydrogen and carbon monoxide (4) possibly 
due to the removal of oxygen functional groups. 

The objective of the present work was to 
investigate the effect of hydrogenation of 
Spanish lignite slurried with heavy oil or 
bitumen on the size of mesophase. The formation 
of larger mesophase will eventually produce a 
flow-type structure, which on further pyrolysis, 
produces strong coke. Hydrogenation of lignite 
with heavy oil or bitumen offers potential as a 
new route for improving the reactor residue for 
coke making as well as the production of fuel 
oil. 

EXPERIMENTAL 

Materials: Spanish coal-lignite from Meirana 
and La Coruna, heavy oil obtained from Western 
Canada, or tetralin. Catalyst: Zinc and Iron 
salts (12%) impregnated on lignite. The 
characteristics of these materials are shown in 
Table 1. 

A schematic diagram of the experimental 
set up used in the reaction of lignite and heavy 
oil is shown in Fig. 7. The reactor is an in-
conel autoclave having a capacity of 0.51— The 
contents of the autoclave were stirred by a 
magnetically operated impeller rotating at 
500-1000 rpm. The autoclave was heated by an 
external salt bath and the temperature inside 
the reactor and the salt bath was measured by 
means of thermocouples. 

In a typical experiment 65 g of dry lignite 
(-200 mesh), and 130 g heavy oil and catalyst 
were mixed in the autoclave. The autoclave was 
purged and pressurized with the designated gas 
to 13.8 MPa (2000 psi) pressure at room 
temperature and heated to the desired 
temperature. Upon completion of the reaction, 

TABLE 1 

CHARACTERISTICS OF MATERIALS USED 

HEAVY OIL 

Elemental analysis  

(0-S)dif 	H/C 

2.53 	1.45 

Solubility fractions  

Pentane 	 Toluene 
solubles 	Asphaltenes 	insolubles  

82.4% 	 17.6% 	 0 

LIGNITE 

Proximate analysis 	wt% Elemental analysis  
(as received) 

35.6 

H 	2.5 
9.4 
0.3 

H/C 	0.8 

Fig. 7 Experimental Set-up 

the autoclave was cooled rapidly to room 
temperature by means of a water bath. After 
depressurizing, the toluene insoluble material 
was separated and dried. These materials were 
embedded in epoxy resin, polished and examined 
microscopically to study the formation of 
mesophase. 
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