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Abstract: In order to investigate the effect of shape and interfacial morphology of n-octadecane phase change material
in situ shape-stabilized in alginate/poly(vinyl alcohol) (PVA) blends on efficiency of latent heat, the in sifu shape-sta-
bilization films (ISSFs) were prepared from the hybrid solution of alginate/PVA blend and n-octadecane emulsion. It was
found that the shape of n-octadecane domain in the polymer blend film was changed from disk to spherulite with increas-
ing of polymer concentration in the hybrid solutions. At 18 wt% of alginate/PVA, the aspect ratio of n-octadecane in
ISSFs was reached to almost 1. With decreasing of aspect ratio, the specific interfacial area decreased resulting in higher
efficiency of latent heat. Moreover, it was notable that the interfacial morphology between n-octadecane and polymeric
matrix of ISSFs affects significantly on the efficiency by showing that the efficiency of ISSFs decreased when alginate/
PVA were chemically modified due to increase of micro-roughness in the interface.
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Figure 1. Optical microphotographs of (a) O/W emulsion with 10
wt% n-octadecane only; (b) blend solution of 1 wt% PVA and 3
wt% SA; (c)-(f) hybrid solutions of : PVA (wt%)+SA (wt%)=(c)
1+43; (d) 3+3; (e) 12+4; (f) 18+0. Solid content of n-octadecane was
maintained constant at 20 wt% (SA: sodium alginate).
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Figure 2. Cross-sectional SEM images of in situ shape-stabilized
composite films according to the different contents and ratio of
polymers in the hybrid solutions: PVA(wt%)+SA(wt%)=(a) 1+3; (b)
3+3; (c) 12+4; (d) 18+0. Solid content of n-octadecane was main-
tained constant at 20 wt% (SA: sodium alginate).
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Figure 3. DSC endothermic behavior of ISSFs with 20 wt% of n-

octadecane according to the concentration of polymers in hybrid
solutions.
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Figure 4. Effect of polymer concentration in hybrid solutions on
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Figure 5. Effect of aspect ratio of n-octadecane domain on effi-
ciency of latent heat for ISSFs with 20 wt% of n-octadecane.
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Figure 6. Effect of specific interfacial area of n-octadecane domain
on efficiency of latent heat for ISSFs with 20 wt% of n-octadecane.
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Table 1. Preparation of the Hybrid Solutions for Casting ISSFs with Various Polymer Concentration

Phase change materials

Polymer solution (A) (PCM) emulsion (B)" Hybrid solution (A)+(B) pCM in
ISSFs - hybrid film
PVA SA Water Conc. PCM Water A B Solid content (Wi%)
(2 (2 (2 (Wt0) (2 (2 (8 (2 (Wt0)
ISSF(1-3) 2.5 7.5 215.0 44 2.5 224 225.0 25 5.0
ISSF(3-3) 7.5 7.5 197.5 7.0 3.8 33.6 212.5 375 7.5 20
ISSF(12-4) 30 10.0 110.0 26.7 10.0 89.7 150.0 100 20.0
ISSF(18-0) 45 - 92.5 32.7 11.3 100.9 137.5 112.5 22.5

“SDS: 0.3 wt%. *(Number-number): solid contents (wt%) of PVA and alginate in the films.
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Figure 8. Transparency of ISSFs with 20 wt% n-octadecane: (a)
blend of PVA and alginate; (b) IPN-I (crosslinked through GA); (c)
IPN-II (dual-crosslinked with GA and calcium chloride).
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Figure 10. (a) TGA; (b) DTG curves of ISSFs.
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Figure 12. Cross-sectional SEM images (upper: x5000; lower:
x50000) of ISSFs with 20 wt% of n-octadecane and schematic
drawing showing interface roughness according to modifications of
matrix polymers.

Table 2. Efficiency of Latent Heat according to the Degree of Crosslinking in ISSFs

s PR Dy M s Fhmaiihe i
0 35.60 72.95 No crosslinking

ISSF(3-3)* 20 47 29.61 48.8 60.67 @
62 26.58 54.46 !

“(Number-number): solid contents (wt%) of PVA and alginate in the films. *Degree of crosslinking (%)= W,/W,x100 : W; (Initial weight), W, (Weight
after dissolution in purified water for 180 min at 40 °C).*"*? “(I): 40 °Cx5 min in aqueous CaCl, (5 wt%) solution after 40 °Cx48 hours with
glutaraldehyde (3 wt%). “(II): 40 °Cx5 min in aqueous CaCl, (5 wt%) solution
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