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Abstract— Tricrecyl phosphate(TCP)-containing polyurea microcapsules were prepared by interfacial polymerization using
aromatic 2,4-toluene diisocyanate(TDI) and ethylenediamine(EDA) as wall forming materials. The effects of the protective colloids
of polyvinylalcohol(PVA) and gelatin were investigated through experimentation. The mean size of prepared polyurea micro-
capsules was smaller and the surface morphology of the microcapsule prepared by the PVA as protective colloid was much
smoother than the gelatin. As the concentration of protective colloid increased, the wall membrane of the polyurea microcapsules
became more stable, the thermal stability of the wall membrane increased, the mean particle size became smaller, and the particle
distribution was more uniform. PET containg microTCPs have a higher activation energy of decomposition, higher char content

and lower heat of combustion.
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“HodJ|=s nano ¥ microcapsulell e & S2(1)

Table 1. Composition and viscosity of water phase

Protective colloid (wt%)

O/W emulsion™ CP/DP? (%) GLL PVA Viscosity(cP)
GEl 30 0.2 0.6
GE2 30 0.5 0.7
GE3 30 1 0.9
GE4 30 2 1.1
GES5 30 4 24
PE1 30 0.2 0.7
PE2 30 0.5 0.7
PE3 30 1 0.9
PE4 30 2 1.0
PE5 30 4 1.5

‘I GE; gelatine emulsion, PE; PVA emulsion

Core material
(TCP)
M1(2,4-TDI)

Dispersed
phase

2 CP/DP(Continuous phase/Dispersed phase)

M2

(ethylene diamine)

Stabilizer
(PVA aq.,
Gelatine aqg.)

Continuous
phase

O/W emulsion
by homogenizer

Interfacial
Polymerization ;
Polycondensation

(PE. GE)

microTCP

(polyurea microcapsule
containing TCP)

Up to 70°C
Catalyst

Fig. 1. Preparation process of microTCP by interfacial polymerization.
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Fig. 2. FT-IR spectra of TCP(a), TDI(b) and microTCP(c).
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Fig. 3. pH changes during microencapsulation process.
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Fig. 4. Delta BS of PE1, PE2, PE3, PE4 and PES.
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(a) GE1

(b) GE2

(c) GE3

(d) GE4

(e) GE5
Fig. 5. Delta BS of GE1, GE2, GE3, GE4 and GES5.
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Fig. 6. Delta BS(t) of PEs and GEs.

Fig. 7. Emulsion sizes of PEs and GEs.
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Fig. 8. Optical microscopic photographs of PEs (x400).
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Fig. 9. Optical microscopic photographs of GEs (x400).
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Fig. 10. Mean particle size of microTCP prepared with
various PVA concentrations as stabilizing agent.

Fig. 11. Mean particle size of microTCP prepared with
various gelatine concentrations as stabilizing agent.
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Fig. 12. SEM photographs (x500) of microTCP prepared
with various PVA concentrations as stabilizing agent.
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