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The problem of deep removal of sulfur has become more serious due to the 
lower and lower limit of sulfur content in final gasoline and diesel fuel products by 
regulatory specifications, and the higher and higher sulfur contents in the crude oils. 
Currently, the sulfur level in gasoline and diesel fuel must be reduced to 30 and 10 
ppm, respectively. Using adsorbents to selective removal the sulfur compounds from 
liquid hydrocarbon fuels is one of the promising approaches [1,2]. Additionally, 
diesel fuel is also considered to be one of the promising liquid hydrocarbon fuels for 
producing H2 for use in automotive and portable fuel cells due to its high energy 
density [3,4]. However, due to vulnerability of fuel cells to the sulfur present in 
fuels, a pre-treatment is needed to reduce the sulfur content to less than 0,1 ppm 
[5,6]. 

As it is well known, the liquid hydrocarbon fuels contain not only sulfur 
compound but also a large number of aromatic compounds that have aromatic 
skeleton structure similar to the coexisting sulfur compounds. This inherent problem 
makes a great challenge in development of an effective adsorbent with high 
adsorptive selectivity for the sulfur compounds. And therefore selectivity towards 
sulfur compounds in the presence of many other compounds such as aromatics and 
polar species in refinery streams is the major problem in removing sulfur from liquid 
fuels. 

The polymer precursors are of special interest in obtaining carbonaceous 
adsorbents because of their well-defined macromolecular structure. The synthetic 
carbon materials prepared from polymers are expected to have reproducible 
characteristics and controlled pore size, as well as good mechanical and thermal 
properties, so they can be applied as adsorbents in many separations [7,8]. 

A phosphorus-containing carbonaceous adsorbents have been prepared by 
the carbonization of phosphorylated styrene/divinylbenzene copolymers. 
Copolymers in spherical forms were prepared by suspension polymerization of 
monomers and inert diluents. These beads were subjected to phosphorylation and the 
obtained phosphorus-containing groups were hydrolysed to the sodium salt of 
phosphinic acid. The polymerization and modification process is illustrated 
schematically in Figure 1. Thus, prepared polymers were converted to the various 
metal salts since it is well known that the ionic form of ion-exchange groups in the 
polymeric precursors have an influence on the resulting carbons properties. 
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Fig. 1. Schematic representation of polymer synthesis and modification 

Sorption experiments have been carried out using polymeric or newly obtained 
carbon materials and a dibenzothiophene (DBT) solution prepared in isooctane (50 
mg S/dm3). For selectivity studies, a mixture of DBT and naphthalene (1:1) was 
used. The amounts of adsorbates were analyzed via a Varian GC equipped with a 
capillary column. 

This work presents the adsorptive capacity and selectivity of the two groups 
of adsorbents: polymeric and carbon materials. Our investigations indicate that the 
transition metal-based carbon materials obtained by carbonization of styrene-
divinylbenzene copolymers are better adsorbents for removal of sulfur compounds 
from fuels. The structure of the carbon adsorbents has the effect upon their sorption 
ability towards DBT. The good selectivity results probably from the interaction 
between the heteroatom in the adsorbate and the metal introduced into the carbon 
surface. The results will be presented during the conference. 
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