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Highlights  

 Influence of different surfactants on supercooling in PCM slurries is investigated  

 Using polyvinyl alcohol as surfactant reduces supercooling from 12 K down to 2 K  

 Effect of polyvinyl alcohol on supercooling depends on degree of hydrolyses  

 Nucleation mechanism on polyvinyl alcohol surface structure is proposed 

 

ABSTRACT 

 

Dispersed phase change materials (PCM) tend to supercool due to absence of nucleation 

promoting surfaces. Surfactants stabilising phase change slurries (PCS) offer a useful surface 

to catalysing nucleation at the particle interface. Temperature dependent X-ray diffraction 

(XRD) and differential scanning calorimetry (DSC) analysis were used to investigate the 

crystallisation of n-octadecane-water-slurries stabilized by common used surfactants (Triton 

X100, Tween60 and Span60) as well as by several polyvinyl alcohols (PVA) differing in 

degree of hydrolyses and polymerisation. With PVA supercooling of these phase change 

slurries is reduced from 12 K down to 2 K independent of the particle size, whereas other 

surfactants reduce supercooling by 2 K. The results are discussed by taking into account 

nucleation acceleration through PVA crystals which are partially formed at the paraffin-water 

interface. The results show that PVA combines the two functionalities to act as surfactant and 

as nucleating agents in paraffin slurries. 

 

NOMENCLATURE 

 

Abbreviations 
 

Parameters  

a.u. arbitrary units a unit cell dimension (Å) 

DSC differential scanning 

calorimetry 

α angle of unit cell (°) 

NMR nuclear magnetic resonance b unit cell dimension (Å) 

O stable orthorhombic phase β angle of unit cell (°) 

PCM phase change material c unit cell dimension (Å) 

PCS phase change slurry DH degree of hydrolysis (%) 

PVA polyvinyl alcohol dV50 median for particle size 

distribution based on volume 

(µm) 
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