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ABSTRACT

ypothesis: Phase-change materials (PCMs) are utilized in energy conservation
Hsystems due to their outstanding merits including high energy storage capacity

and small temperature variation in the phase transition interval. Fatty acids
are the preferable kind of organic PCMs due to their features such as high latent heat
capacity, environmental friendly, chemical resistance and non-corrosive properties. For
practical applications, fatty acid PCM suffers from leakage during frequent storage/
retrieval process. This flaw can be mitigated by encapsulation of PCM in a micro/
nano-sized supporting matrix. Although PCM encapsulation can be accomplished in
various ways, the polymeric holding structures are efficient methods. Electrospinning
is a novel flexible technique which facilitates the fabrication of ultrafine polymeric
fibers in large scale and wide range of diameters.
Methods: Electrospinning of ternary eutectic fatty acids mixture was carried out to

fabricate nanofibers with appropriate thermal properties. The phase-change materials
(PCMs) used including capric acid (CA), palmitic acid (PA), lauric acid (LA) and
phase-change material, their ternary eutectics were supported by polymeric matrix of polylactic acid (PLA)

electrospinning, in production of nanofibers through the electrospinning technique.

Findings: The fabricated composites have undergone various characterization

tests including Fourier transform infrared spectroscopy (FTIR), scanning electron

thermal energy storage/ microscopy (SEM), differential scanning calorimetry (DSC) and thermogravimetric

analysis (TGA) to study their chemical, morphological and thermal properties. The

: FTIR analyses showed that no chemical reaction occurred by composite constituents.

textiles The SEM analysis showed that the fibers were formed smoothly and without beads. In
addition, the formation of hydrogen bond between PLA and ternary eutectic fatty acid
mixture (C-L-P) showed the capability to encapsulate PCMs into the PLA polymer
matrix. It was also observed that the composite fibers have an appropriate phase
transition temperature range of about 12°C and are suitable fibers which contain PCM
having capability in energy storage/retrieval systems (e.g. textiles) to operate at low
temperatures.

composite fibers,

retrieval,
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Fig. 1. Schematic view of the electrospinning process.

5 Jsloee opl A5 kil o 4 DCM/TFA O3 L )+ mL
Joloes b 20 3 515 wbliae Ojen (555 O h Sodew ulg
5 om 25 b s S Al 3 (S 0dd S, Sl
Sos s s Jime 0 mL _Sadl K 40 Jgles ((giluaslel
oLl O o oS e 31 003l pl 530238 513 (S ey
oLl (§acdy Ishms Guos Gl (K g Sl e
el o o3l OLES STy plal ol Sl b ) S s
ol 5ol 5,5 /O mL/h Ce o U Jsloe (055l op) s
L oO3gm 3 .ummmcm emwwuojy@;
e 20 00KV 53 Jleel 5Wy 5 s eslizad o5 1A o led
oS par (555 & aa ) hgd 55 3 SUI ) plast )
lobd slaosasl ol sln 5 o soslaer wils I3

Al g 1S
A —CA
*—LA
® —PA
PLA
——PLA-PCM

bam AN N — N
e N, N

_».A./\.MJL__./‘J\
M/W\—'

400 900 1400 1900 2400 2900 3400 3900

Intensity

Wavenumber (cm™)
PCM )l SUI 5 PLA (o o sladol FTIR ik -V (IS8
Fig. 2. FTIR spectrum of fatty acids, PLA and fibers containing
PCM.

“"Q AFAA 5 = 3133 (¥ 0 lods (093 9w Jlwi posls (5599355 9 pole (ArdY s - oke dlzo



Fig. 3. SEM images of: (a) PLA fibers and (b) PLA-PCM fibers.
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