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Abstract A novel gelling method was studied to stabilize phase change material
Na,HPO, - 12H,0O with amylose grafted sodium acrylate. Gelled Na,HPO, - 12H,0

shows stable heat storage performance prepared at optimized conditions:

2.7mass/mass% sodium acrylate, 0.4 mass/mass% amylose, 0.05 - 0.09 mass/mass%

N, N’ -methylenebisacrylamide, 0.05 - 0.09 mass/mass% K,S,0g and Na, SO, (mass

ratio 1:1), at 50 ° C. Na,HPO, - 12H,0 was dispersed in gel network as tiny crystals
less than 0.1 mm. Melting points were in the range 35.4 + 2 ° C. Short-term thermal
cycling proves the effectiveness of the novel method for eliminating phase separation in

the gelled salt. Adiabatic calorimetric measurement of heat capacities shows two phase
12H,0 and freezable bond water

transitions, which correspond to melting of NazHPO4 .
in gel, respectively. Heat of fusion of pure Na,HPO, + 12H,0 was determined as

260.9 J g~L. Distribution of extra water is: free water:freezable water:nonfreezing
water = 0:0.85:0.15.
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Phase change materials (PCMs) have been extensively
sitdeend] for sodar encrgy Reaning, pest-ahift af slearical
demand and heal recavery [1-7] since "Sun Chueen” Dr.
Blamnn Telkes desipiicd (e (ot solac-heated Touse in 1948
[#]. These maieriols inchade the imargamic, the crganic,
mtals ar the coinpasites, whach may ke acton n gas
Viguad, lequid-sedid and sobid-salsd phase ransitions. As s
known G this fckl, orgamic PCMs wsually show siable
thermul energy copaciies bt with poar thenmal conduc-
tividy and small volumetnic heal siomge densitzes. Inos-
game PO, which are mainly salt hydrates, have ma thase
drawbacks of organic PCMs. while often show phase
separation o thoss most inecagrosnt and semi-congnes
meling salis | 1]. Once this prablam is sedved, sab bydraes
can b used im Ttent beat stecage systom. However, up o
o prly several kinds of sali Bvdraes PCMs are availsble
s eommercial producls, ameng which modified NS0, -
BOH,CY is prohehly the mest successful ane. Thickene
tapulzile, macleator borux and habit modifier {Ka POk by, are
fmd  wn he  the crucial  wdditives  for  long-renm
Ma; 30y - 10HAD lxent heal slerage system. which spemt
aboan M years to be opimized ander effons of Mania
Telkes and 5. B. Marks [9=12]. Perhaps il is difficult amd
Hifw-coisuiting proccss e select proper thickener amd
especially hahit madifier which Limii the development of
sl hydsates POMe with sarioud melling poinls

Mo HPO, « 13H20 has admost the largesi moss hest
sorage capacity among lew tempersture phase change
matenials [1], However, when heating, it mehs incongru-
ently because of the precipitation of kepta hydrate. which
lesuls p g gquick decreise i heat siorsd during heomal
cyclimg [13, 14]. Some thickeners were xdhded o promale
performasse seh s starch, sedive alginate, cellubose
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