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Thermal Energy Storage 



ÅWP3.1 Compact Chemical Heat Storage 

Aim to produce a high energy density thermal store with minimal 

degradation of  energy stored 

ÅWP3.2 Compact Latent Heat Storage 

Aim to produce a phase change energy storage system with good 

charge and discharge rates and medium energy density at 

temperatures up to 140ęC 

ÅWP4.3 Process Heat Storage 

ÅAim to produce a phase change energy storage system with good 

charge and discharge rates and medium energy density at 

temperatures up to 220ęC 

 
 

 



Investigation of the Potential of 

MgSO4 for Inter-Seasonal 

Thermochemical Energy Storage 

Daniel Mahon  
 

CREST  

Loughborough University 

 

ÅWP3.1 Compact Chemical Heat Storage 



ÅAnalysis of MgSO4 composite material dehydration heating rate 

effects 

ÅNitrogen Vapour sorption testing of composite samples 

Å100g scale hydration tests 

Å2 Sample preparation methods trialled 

ÅDesign, and construction of a new larger (adjustable) size all-in-

one de/hydration chamber ongoing 
 

Activities Undertaken 



ÅMgSO4 shown to be affected 

by high heating rates 

ÅMaterial ñdamageò 

ÅSlow Kinetics 

ÅZeolite appears to be 

unaffected by heating rates 

ÅNo sign of slow kinetics 

ÅFor these reasons heat rate 

affects on the composite 

materials (Zeolite-Y+MgSO4 

15, 25& 35wt%) were tested. 

 

 
 

Composite Heating Rate Effects 



Composite Material Heating Rate Effects Cont. 
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How composites affect slow kinetics of 
MgSO4 

MgSO4

15wt%

25wt%

35wt%

Zeolite-Y

ÅAll composites have similar 
peak dehydration Temp. 

ÅZeolite impregnation appears 
to neutralize the heating rate 
affects of the MgSO4 

Å Promising for practical 
applications of the composites 

ÅLower desorption 
temperature possible for 
higher dehydration enthalpy 
composites (i.e. 35wt%) 
(corresponds to energy 
density) 

 

 
 


