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ABSTRACT : The microcgpsules containing triphenyl phosphate (TPP), a flame retardant, were prepared by phese-
inversion emulsification technique using the epoxy resn (Novolac type) with excelent physical properties and
network structure. This microencapsulation process was adopted for the protection of TPP evaporation and wetting of
polymer composite during the polymer blend processing. The TPR epoxy resin and mixed surfactants were
emulgfied to ail in water (O/W) by the phase inversion technology and then conducted on the crosdinking of epoxy
resin by in-stu polymerization. The capsule Sze and size distribution of TPP cgpsules was controlled by mixed
surfactant ratio, concentration and TPP contents. The formation and thermal property of TPP capsules were measured
by differential scanning caorimetry and thermogravimetric andysis. The morphology and size of TPP capsules were
dso investigated by scanning and transmission eectron microscopies. As the surfactant concentration increased, the
TPP capsules were more spherica and mono-digpersed at the same weight ratio of mixed surfactants (F127 : SDBS).

Keywords : microcapsule, phosphate flame retardant, in-situ polymerization.
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500-90P (Kukdo Chem., Korea)=, Al & & 2 A= 57 0]
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Table 1. The Characteristics and Recipes for Prepara-
tion of the TPP Microcapsules

TPP mixed surfactant ~ capsule  capsule

sanple contents® (wt%) F127:508S contents® (wt%) formation size (um)
A-1 1:0 X -
A-2 1:2 @) -
A-3 33 11 10 O 17~20
A-4 2:1 @) -
A-5 0:1 X
B-1 5 X -
B-2 , 12 @) 14~19
B-3 3 b 15 @) 12~15
B-4 20 ) 3~7
C-1 25 . X .
C-2 40 bl 12 0] 12~17

#based on the TPP+epoxy resin.

= 243kgch Table 19 A Al (TPR)2] mhol

24 G AEE A% AU U 54 welrlh

A, A dAA fee] A3k, AR 24, 44
d 59 44 EA4S 24317] S8k 100 mL/min &
Zo] ALE$7] sl QA FaA fe HdE AA
FA} d=FA] (DSC, TA Instrument 2920, U.SA.)%} G5
EA A (TGA, TA Instrument 2050, U.SA.)ZS ©]-&3}<]
10 C/min?] & &2 A3 e dxke] JH=
A wg 98 FARAAF |97 (SEM, Hitachi s-4200,
Jepan)} F-24AA #n) A (TEM, JEOL JEM-2000 EXII,
Jepan)& ARESHe] whola Rl wERA] 4 F7)
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Figure 1. Schematic diagram of phosphate flame retardant
microencapsulation via phase inversion and in-situ crosslinking
reaction.
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Figure 2. Therma properties of epoxy microcapsules inclu-
ding phosphate flame retardant; (a) DSC curves and (b) TGA
curves.
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Figure 3. TEM image of TPP microcapsule (B-2) with the
multi-core structure containing 33 wt% of TPP contents based
on the TPP + epoxy resin.
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Figure 4. SEM images of TPP microcapsules prepared by varying ratio of mixed surfactants, F127 : SDBS=(a) 1: 0 (A-1), (b) 1:

2(A-2),(0) 1: 1 (A-3), (d) 2: 1 (A-4), and (€) 0: 1 (A-5).
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Figure 5. SEM images of TPP microcapsules prepared by varying mixed surfactant concentration based on the TPP + epoxy resin
at acongant ratio of mixed surfactant (F127 : SDBS=1: 1); (8) 5wt% (B-1), (b) 12 wt% (B-2), (c) 15 wt% (B-3), and (d) 20 wt% (B-4).

(b)

Figure 6. SEM images of microcapsules prepared by varying TPP contents based on the TPP + epoxy resin; (a) 25 wt% (C-1) and
(b) 40 wt% (C-2).
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Figure 7. (8) TGA curves and (b) TGA derivation curves of
TPP microcapsules prepared by varying TPP contents based
on the TPP + epoxy resin; 25 wt% (C-1), 33 wt% (B-2), 40
wt% (C-2).
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