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Introduction 

The complex tectonic setting, the high seismic risk of the most part of its territory, and the volcanic 
risk associated to a large part of it, together with the high population density reduce the possibilities 
for a wide scale application of CO2 geological storage in Italy.  
 
 

Figure 1 Map of Italy with the 14 main potential storage sites identified for the deep saline aquifer 
option within GeoCapacity (see Donda et al., 2011). 

However, various studies have been performed in the last years, in order to evaluate the possibility of 
geological storage in Italy, considering the three main options for geological storage, the hydrocarbon 
field, depleted or with possible enhances oil or gas recovery (EOR, EGR), the deep saline aquifers, 
the unmineable coal seams, with possible ehanced coal bed methane recovery (ECBM).  
 
This work focusses on the latter two possibilities: deep saline aquifers and coal seams. 
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Deep saline aquifers 

In the framework of the EU GeoCapacity project, an estimation of the potential  CO2 storage capacity 
of the Italian deep saline aquifers has been performed (Donda et al., 2011), since deep saline aquifers 
offer the largest storage potential and are widely distribute 
Most of the 14 identified areas lie in the major Italian sedimentary basins, i.e. the Apennine foredeep 
and the Adriatic foreland. They are commonly Pliocene in age and consist mainly of fine to coarse 
sands, deposited as one-dozen-meter-thick banks or as one-meter-thick layers, intercalated with silty-
to-clayey zones. The sealing formations (caprock) are at least 100m thick and generally consist of 
clays, late Pliocene–Pleistocene in age. Only terrigenous deep saline formations have been evaluated 
in this study, where capacity ranges from 30 to more than 1300 Mt of injectable CO2. Based on the 
geothermal gradients, the 14 potential areas can then be considered as “cold” basins, according to 
Bachu (2003), and thus temperature would not affect the CO2 storage capacity. Very conservative 
estimates on their potential storage capacity reveal these areas would be able to contain the entire 
volume of  CO2  emitted in Italy for at least the next fifty years.   
 
In Figure 1 a map of Italy with the main identified aquifers. 

Coal seam injection 

 

Figure 2. Geological map of the area with the seismic lines acquired. Almost all the outcrops belong to the 
Volcano-sedimentary formation, whereas the blue colours on the eastern side of the map indicate the 
Andesitic member. 

One of the other options for CCS is constituted by the so-called ECBM, i.e. the permanent store of 
CO2 in coal seams, with recovery of CH4. The greatest coal field in Italy is located in the Sulcis area, 
SW Sardinia, which is also one of the Italian regions with the lowest seismic activity. The Sulcis coal 
basin area is worth of 600 Mt of sub-bitumineous coal reserved in about 1400 km2, lying both 
onshore and off shore. The preliminary studies (Pini et al., 2006; Quattrocchi et al., 2006) give an 
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estimate of the potential storage capacity of tens of Mt of CO2 that would be captured in the nearby 
ENEL clean coal power plant of Portovesme. Coal bed methane (CBM) from the unmineable 
coalbeds would be also produced. In addition to the recognized poor possibility of leaks from 

coalbeds, the thick coverage of ignimbrites present in the area would act as caprock (see Figure 2). 
Figure 3 A 3D view of the velocity tomographic model obtained by the tomographic inversion of the 
seismic lines.  
An international pool of researchers, belonging to the EU CO2GeoNet network of excellence is 
working together with the Carbosulcis SpA, owner of the main mine permit, to assess in detail the 
geometry and properties of the coal basin, in order to better define the potentiality of the site for 
ECBM, CBM and CCS. 7 seismic lines, some km long, have been acquired to the south of the 
extisting Carbosulcis permit, toward the sea, in order to improve the knowledge of the geology of the 
area and of its tectonic setting. In Figure 2 a map of the seismic lines, while in Figure 3 a  view of the 
tomographic model that has been obtained from the traveltime tomographic inversion of the data set. 
Borehole measurements and petrophysical studies are on-going, to give a quantitative estimate of the 
effective potentiality of this promising area for CCS and ECBM. 

Conclusions 

Notwithstanding the complex geological and seismotectonic setting of Italy, the two studies here 
briefly summarized demonstrated the high potentiality at least for two sites for the option deep saline 
aquifers, that will be the object of the future pilot test Porto Tolle. The second study is still on-going, 
but the results achieved until now appear promising and confirming the potentiality of Sulcis coal 
basin to become a pilot test both for CCS as well as for CBM and ECBM activities.  
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