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WK 70 mL BRI 0. 1% (9 PVA /KN
AF) 250 mL = LA, 3F L 400 r/min 3 R
PELR B AE S0 C, B 5 8 A 1S B W
Pickering LN A BB . ¥ 0.5 mL () DETA
SIHTE 10 mL A 7K o, AR W 22 18 T i 3 B
ke AT R R A 1 h 5, % RN W AT
Uk K BE, R 3R, E R TR, S Bk Ak
AR, W R EA EPA-IPDI 1y LA PU Sk % BE 1Y
(DS

2 SRS

LG E KL B9 Pickering ZLi, 75 2 H AT &
4 48 oK kL 5 AT 8 0 S K TR B AR SR Y
Si0, KK F K zeta FEALE A —30.1 mV, K12
275 15 nm, & —MAR 4 19 7K A3 Pickering ¥ ¥

i e ke 720 X R K T B S0, g4 ok T AT
DATE 7K S T 20 %€, DA T A 7K A 3 (il A Ry
EPA, IPDI 1 PPG-TDI) FL . PPG-TDI %% & 3¢ X
FLW R R Si0, g1k kLT, B U F 2 /Y S0,
QKR 7 2, kE SR B S 2k By 4 S R D B
PR o T g i S U I 4 S I B T
SRR IR ZARAR £, i A DETA J5 ,DETA F %
1l PPG-TDI Z [A] & A FL 1 R A, T8 1l 2 BE il 2%
W PU f3 35 EPA-IPDI 1) 1o fis 4 .

X HT 98 oK Rz e 1Y K AL Tl Pickering FL
R, LV R AR AR R BE b el LR A T K B
AR R TR B W BE R R L TR YRR R R AR
0] DR i 64T 4. e 1, Y ik A A FR ek 2>
NN GE 3 R R VR R i BRI VRT i G AT RN
W15 SIS B R A i W] A k. 1 R AR 3 1Y
B oA L N AT DL R 3 R RO R AR
PS8 0 o3 A, BAR P Bokide R 46 wm , (HH
M 20 wm 3] 90 pwm ¥H 4370 .

Table 1 Typical PU walled microcapsules containing EPA-IPDI prepared using different processing parameters

Samol IPDI EPA PPG-TDI Water DETA Content of Diameter of capsule
- (mL) (mL) (&) (mL) (mL) DI (pm)

1 4.0 0 1.0 5.0 0.5 100% 32 +13

2 3.2 0.8 1.0 5.0 0.5 80% 49 £10

3 2.4 1.6 1.0 5.0 0.5 60% 46 =13

4 1.6 2.4 1.0 5.0 0.5 40% 56 £16

5 0.8 3.2 1.0 5.0 0.5 20% 44 + 14

6 2,4 0.6 0.75 5.0 0.4 60% 49 £13

7 1.6 0.4 0.5 5.0 0.3 60% 44 £ 16

8 0.8 0.2 0.25 5.0 0.2 60% 36 +11
ol 3 25 L 4 T Pickering TLi

Average diameter = (46+13) um
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Fig. 1  Size distribution of EPA-IPDI loaded microcapsules of

sample 3 in Table 1
Average capsule diameter is (46 +13) wm. Microcapsule size
and size distribution were evaluated by means of counting about

200 capsules using optical microscope.
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Fig. 2 Optical microscopic images of; (a) (EPA-
IPDI) -in-water Pickering emulsion stabled by SiO,
nanoparticles and cross-linker PPG-TDI and (b) EPA-
IPDI  microcapsules  in

aqueous  solution  after

polymerization of the shell
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Fig. 3 The FTIR spectra of the capsules shell and EPA-

IPDI loaded microcapsules via Pickering emulsion template
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Fig. 4 Thermal decomposition behaviors of representative
EPA-IPDI loaded microcapsules ( sample 3 ) and the

capsules’ shells
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Fig. 5 SEM images of EPA-IPDI loaded microcapsules in low (a), medium (b) and high (¢) magnification and a ruptured

microcapsule (d)
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Organic-Inorganic Hybrid Microcapsules Fabricated by
Pickering Emulsion Templates

Qi Zhang, Yu Yang, Chao-yang Wang "
(Research Institute of Materials Science, South China University of Technology, Guangzhou 510640)

Abstract The Pickering oil-in-water emulsion stabilized by silicon dioxide (SiO,) nanoparticles was used as
a template to fabricate novel microcapsules. The shell of this microcapsule was polyurea ( PU) , which was
achieved by the oil-water interfacial polymerization between polypropylene glycol-toluene diisocyanate ( PPG-
TDI) and diethylenetriamine ( DETA ). Ethyl phenylacetate ( EPA ) -isophorone diisocyanate ( IPDI) was
successfully encapsulated into the microcapsule. It was found the size and distribution of composite
microcapsules could be tailored by altering the volume ratio of water and oil. Optical microscope images
exhibited that the diameters of composite microcapsules were in a range of 20 to 90 pm. From thermal
gravimetric analysis ( TGA ), the encapsulation mass of EPA-IPDI was estimated to be 53 wt% . Scanning
electron microscopy ( SEM ) observation indicated that the capsules had a smooth surface and a uniform
thickness of ca.2 pm.

Keywords Microcapsule, Pickering emulsion, Isophorone diisocyanate, Interfacial polymerization
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