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The intrinsic properties of metal organic frameworks (MOFs), such as their large
surface areas and porosity, render them as one of the most promising adsorbents for
hydrogen storage systems. Additionally, their modular nature has led to an enormous 
expansion of the available material pool which in turns raises the question if an
e icient identification of the best materials ff for a specific application, is feasible. 
In the recent years, Machine Learning (ML) techniques have been established as the main
tool for the exploration of large material databases, since they can greatly accelerate this 
process. In this work, “traditional” ML models and self-consistent ML-based models [1] 
are compared with respect to their ability to e iciently pinpoint the best materials of a ff
database. As a case study, we have used hydrogen adsorption in MOFs at different 
thermodynamic conditions. Despite their accuracy, traditional models struggle to identify
the most promising materials without compromising computational cost. On the
other hand, self-consistent models can even reduce by two orders of magnitude the
amount of reference data required for the identification of the best materials com-
pared to traditional approaches. Nevertheless, the are still factors that complicate the 
efficient pinpointing of novel materials.

Figure 1:  Blue line represents the number of the top 100 materials identified by the
traditional model (y-axis) as function of the training set size (x-axis, logarithmic scale),
while blue shaded area shows the respective standard deviation.  The number of the top
100 materials that the SC model identifies and its training set size are represented by the
black and green line, respectively (i.e. 290 materials are needed for training in order to
identify 99 of the top 100 performing materials, while with traditional ML models you

can find approximately 50 if using the same training set. Moreover, for obtaining 99 with
traditional ML models you will need a training set of more than 10.000). UG and PS stand

for usable gravimetric (capacity) and pressure-swing (conditions), respectively.
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