


MOFs – a family of crystalline solids with permanent porosity in which the 
metal ions or metal-oxygen clusters are bonded 

through bridging organic linkers.
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Growth 
of the amount of 
water adsorbed at low 
relative pressure

*Tan B. et al. Composite salt in MIL-101 (Cr) with high water uptake and fast adsorption kinetics for adsorption heat pumps //Microporous and 

Mesoporous Materials. – 2019. – Т. 286. – С. 141-148.
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The aim of the work

Study of CSPMs 
CaCl2-MIL-101(Cr) 
as adsorbents for 

the process of 
Adsorption Water 

Extraction from the 
Air (AWEA)

Synthesis of CaCl2-MIL-101(Cr) composites with different 
salt content in the composite

Study of textural and structural characteristics as well as 
the morphology of composites using low-temperature N2

adsorption, PXRD, SEM

Study of water adsorption equilibrium on CaCl2-MIL-
101(Cr) by thermogravimetric analysis (TG)

The efficiency estimation of the AWEA using CaCl2-MIL-
101(Cr) composites as the adsorbents
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G. Férey, C. Mellot-Draznieks, C. Serre, F. Millange, J. Dutour, S. Surblé, I. Margiolaki. Science. 309 (2005) 2040-2042. 
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(a) CaCl2 (16)

(b) CaCl2 (29)

(c) CaCl2 (39)
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(d) MIL-101(Cr)
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Δ
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The adsorption potential ΔF = - RTln( ൗ𝐏
𝐏𝟎

)
P - the vapor pressure, 

P0 - the saturation vapor pressure at temperature T

Δw=f(ΔF)
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Climatic data of Saudi Arabia (SA) and Sahara Desert (SD)

Region Tn, oC RHn, % Td, oC RHd, % Pam

January (wet season)

SA 12,5 55,9 16,3 45,1 8,3

SD 11,1 33,0 14,9 27,2 4,5

July (dry season)

SA 32,6 20,2 36,7 16,5 10,1

SD 26,9 25,8 30,4 21,2 9,3
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CSPMs CaCl2-MIL-
101(Cr) with 
different salt 

content (16, 29, 
39 wt%)were 
sinthesized

Textural and 
structural 

characteristics as 
well as particle 

morphology were 
studied

The synergistic 
effect of salt and 
porous matrix in 

the process of 
water adsorption 

was revealed
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Potential of the 
composite CaCl2 (29) 
as an adsorbent in 
the AWEA process 

was estimated

Saudi Arabia:

δcol = 0,83-0,95; δex = 0,97 – January

δcol = 0,18-0,77; δex = 0,90 - July

Sahara Desert:

δcol = 0,84-0,96; δex = 0,99 – January

δcol = 0,55-0,87; δex = 0,93 - July
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