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The characteristics of microencapsulated phase-change materials
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ABSTRACT

The objective of this research is to investigate the thermal behavior of microencapsulated phase-change
materials(MEPCM), and a shell of melamine-formaldehyde. These PCM materials were tested using DSC and
thermal data station. Fabrics with enhanced thermal properties were prepared by padding the fabrics with the
microcapsules containing PCM and acryl binder. The rate of temperature increase was significantly decreased
as the amount of MEPCM added on the surface of the fabrics increased.
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Figure 1. Schematic of the experimental apparatus for
temperature measurement.
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Table 1. Specifications of microcapsules
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Table 2. Thermal properties of MPCM and octadecane

Initial Melting  Initial  Crystalli- Heat
Sample melting  peak  crystalli-  zation of
temp temp zation peak fusion
49 (°C) _ temp(°C) temp(°’C) (V/g)
Octadecane  25.71 28.55 26.02 24.5 230.5
MPCM 28.08 32.84 25.16 18.24 173.4

Sample code MPCM
Core material Octadecane
Shell material MF resin ®
Weight(%) of core material 35
Weight(%) of nucleating agent 2
PCM microcapsule particle size (um) 2.57

® MF: melamine-formaldehyde
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Table 3. The add-on amount of PCM microcapsules
applied to fabrics

Sample code FPCM-t FPCM-2 FPCM-3 FPCM-4

Core material Octadecane Octadecane Octadecane Octadecane

Weight(%) of
microcapsule 6 9 12 15
slurry ®
Heat capacity of
PCM  micro-
capsules (}/g)
Coating
method

173.4 173.4 173.4 173.4

Padding  Padding  Padding  Padding
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Table 4. Temperature changes of fabrics treated with
microencapsulated PCM

® Weight that was incorporated into water to prepare on aqueous
treating bath
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Figure 3. Comparison of temperature change of fabrics
treated with aqueous solution of microencapsulated PCM
with the uncoated fabric; (a) heating curve, (b) cooling
curve

Figure 3 oA = PCM vlola g fido] =

2 AW mgd Ho 2x¥WIE B 5 o,
g% 4% rlojazyge] FE7} %ﬂ%
2xzlolx HlgHoer 2adE ¢ F
Table 2 9] DSC Ao} B Ao = %@,017} ?4_01
L= B 2o 227} ol A 3ste F

Heating
Sample Rate of Difference in Difference in
temperature
code . temperature temperature
MCTEASE  at27.9T  ar324%C
(C/min)® ' ’
Uncoated
fabric 0.72
FPCM-1 0.644 1 1.8
FPCM-2 0.644 1.5 2
FPCM-3 0.548 1.9 2.6
FPCM-4 0.532 2.2 3.9
Cooling
Sample Rate of Difference in  Difference in
temperature
code temperature temperature
decrease 1259C  at19.5T
('Clmin)® at eo. :
Uncoated
fabric 0.76
FPCM-1 0.684 1.7 2.1
FPCM-2 0.684 2 2
FPCM-3 0.636 2 2.3
FPCM-4 0.616 2.5 3.4

a Rate of temperature increase from 18.6C to 35.4C for 25min
b Initial melting temperature as shown in  Figure 8 (b)

¢ Melting peak temperature as shown in Figure 8 (b)

d Rate of temperature decrease from 42.6°C t0 23.6°C for 25min
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