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Structural-sorption and physico-chemical characteristics of mixed carbon-

carbon materials change with the change of mass fraction of components in the 
composition of the mixture. Thus, Vs and 𝐴(𝐸𝑆𝑅) capacity of petroleum products for 
carbon-carbon sorbents increase and reach a maximum at a ratio of components close 
to 50:50% of the mass (figure 1). 

 
Fig. 1 – Dependence of the value of the exchange capacity on the composition of 

carbon-carbon mixtures (pine sawdust carbonate: expanded graphite) 
 
Theoretical (calculated) values of the sorption capacity were obtained based on 

the actual values of each sorbent and its mass fraction in the composite mixture. 
Manifestation of the synergistic effect in the mixed material, apparently, is a 
consequence of the determining role of the surface chemistry of carbon materials of 
plant origin, as the static exchange capacity of graphite in comparison with carbon 
sorbents are quite low. A further reduction in the size of the synergistic effect is due to 
a reduction in the carbon sorbent content of the mixture. The manifestation of the 
synergistic effect in the case of the sorption volume of the pores of mixed carbon-
carbon sorbents is due to both the porous surface of carbon materials of plant origin 
and the sorption volume of the pores of expanded graphite. Since the expanded graphite 
has a low value of bulk density (0.012 g/cm3), the further decrease in the size of the 
synergistic effect is associated with a decrease in the content of expanded graphite in 
the mixture. 

Inadequate nature of sorption of oil and oil products is observed, first of all, on 
carbon-carbon sorbents of mixed type. Oil consumption increases with the change in 
the ratio of components in materials of mixed type and reaches a maximum at such 
values at which the maximum 𝐴(𝐸𝑆𝑅) and sorption volume of the pores are observed. 



Збірник тез VІІІ-ї  Міжнародної науково-практичної конференції  «Автомобільний транспорт та інфраструктура» 

115 

Oil capacity and absorption capacity of petroleum products of pine sawdust carbonate: 
expanded graphite, at a ratio (within 50:50%), 2.5-3.0 times higher than the capacity 
of pine sawdust carbonate, which makes it extremely effective and promising in use 
for cleaning from petroleum products of the environment and preservation of 
environmental infrastructure. Therefore, the combination of sorption pore volume (due 
to expanded graphite) and high exchange capacity (due to pine sawdust carbonate) can 
cause a high value of oil-carbon-carbon mixed materials. Mixtures of expanded 
graphite with sawdust carbonates of other trees or straw have high sorption properties. 
They have higher sorption rates compared to the source materials, so in the absence of 
sawdust from coniferous trees, you can use to make a carbon-carbon mixture of 
expanded graphite and carbonates from sawdust from other trees or straw. 

Manifestation of antisynergistic effect in the case of sorption volume of pores 
and 𝐴(𝐸𝑆𝑅) of mixed carbon-mineral sorbents is due to changes in the nature of active 
centers, namely, by reducing the content of carbon components in the mixture 
(figure 2). 

 

  
Fig. 2 – Dependence of the value of the sorption volume of the pores and the 

exchange capacity on the composition of the carbon-mineral mixture (pine sawdust 
carbonate: saponite). 

 
The obtained mixed carbon-mineral materials were investigated for buoyancy. 

It turned out that the mineral component (saponite) sinks when it is on the surface of 
the water for one hour, the carbon component has a buoyancy of 99% for 6 months. 
Therefore, as the ratio of the mass fraction of the components in the mixture changes 
and buoyancy. As the mineral component in the mixture increases, the buoyancy of the 
obtained materials decreases. 

Inadequate nature of sorption of petroleum products is also observed on carbon-
mineral sorbents of mixed type. 

The oil content decreases as the ratio of components in materials of mixed type 
changes and reaches a minimum at such values at which the minimum value of 𝐴(𝐸𝑆𝑅) 
and the volume of sorption pores are observed. 

The manifestation of the antisynergistic effect in the case of mixed carbon-
mineral materials is due to a change in the nature of the active centers, namely, by 
reducing the content of the carbon component in the mixture. 
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The obtained data on the influence of the qualitative composition of mixed
materials on their sorption capacity in relation to oil and oil products allow us to suggest
the feasibility of using carbon-carbon materials as effective sorbents of oil products
from water and soil, and carbon-mineral, for example, as effective barriers to
preventing the migration of oil and petroleum products into groundwater.

Carbon-carbon sorbents (one of the components of which, pine sawdust
carbonate (basic), as it has the best sorption properties) have better sorption and
absorption properties, relative to the corresponding indicators of the materials that are
part of them.
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