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Preparation of Polyurea Microcapsules Containing Phase Change Material
and their Application on Fiber Composites
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Abstract — In this study, for textile use, the octadecane of phase change materials(PCM) was encapsulated in
several micro-diameter shell which prevents leakage of the material during its liquid phase. Microencapsulated
PCM(PM) was prepared with the different weight ratio of core material to wall material and by interfacial
polymerization methods using polyurea as shell material. Phase stability for O/W emulsion of PCM and PVA aq.
(PE) was evaluated by Turbiscan Lab. The capsule formation was identified using FI-IR. Physical properties of
microcapsules including diameter, particle distribution, morphology were investigated. Thermal transport
properties of suede treated with PM(SPM) were determined by KES-F7 system.
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Table 1. Description of PCM microcapsule compositions

Weight ratio Wall M.(g)
PMs (co%e:wall) ore(g) H,MDI EDA
PM1 0.25:1 3.135 9.84 2.7
PM2 0.5:1 6.270 9.84 2.7
PM3 0.75:1 9.405 9.84 2.7
PM4 1:1 12.540 9.84 2.7
PM5 1.5:11 18.810 9.84 2.7
PM6 2:1 25.080 9.84 2.7
PM7 3:1 43.890 9.84 2.7

PM : PCM microcapsule

PVA ag.
Ethylene diamine

n-octadecane
HMDI

Liowid - lioid Interfacial
PVA aq. Continuous dlsmmw —={ Polymerization;
phase by homogenizer 5 \
o (O/W emusion) [Polycondensation
/
Polyurea PAM —_—
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Lp to 70°C
Fig. 1. Principle of PCM polyurea microencapsulation
by interfacial polymerization.
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Table 2. Compositions of PCM emulsions

PCM Continuous phase
PES  (wt%) PVA aqwt%) EDA(wt%)
PE1 0.25 10 -
PE2 0.5 10 -
PE(W)2 0.5 10 0.215
PE3 1 10 -

PE : PCM emulsion,
PE(w) : PCM emulsion containing wall material(EDA)

Table 3. Description of suede treated with PM4
SPM PU resin(g) PM4(g) Weight ratio (wt%)

SPM1 25 0 0
SPM2 25 1 4
SPM3 25 2 8
SPM4 25 3 11
SPM5 25 4 14

SPM : Suede treated with PM4
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Fig. 2. FT-IR spectra of octadecane(a), H12MDI(b),

EDA(c) and PM(b).
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