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Invention of nanocapsule givin? nanocapsule which gives the self-healing ability
of the living body to materials and applied development of the next-generation
materials process

Yoshida, Masahiro
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One of long-life of materials is a new system for healing the cracks
automatically using microcapsules iIncorporating healing agent. We encapsulated a reactive monomer as
a healing agent in microcapsules. In the system, the microcapsules are incorporated in the polymer

materials. Cracks rupture the microcapsules with a high content of healing agent. It would achieve
efficient healing of cracks in structural polymer materials. In this research, we report a model for
healing at a low-temperature by using metal catalyst. Using a cobalt bromide as a catalyst, a model
material with MC and catalyst could heal up to 80% compared to an original one without MC and
catalyst. Furthermore, as a result of evaluating flexural modulus of the polymer material with MC,

it was revealed that addition of MC up to 15 wt% in the material does not affect the mechanical
properties of the material.
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Condition a b c d
Methylolated melamine[moal] 0.027 0.036 0.045 0.054
Oil phase TRIM[d] 34.9
Et/AMA[g] 35
Water phase Distilled water[g] 50
10 wt%(w/w)Sodium hydroxide[ml] 5
Melamine[g] 341 454 5.68 6.81
. 37 wit%(w/w)Formaldehyde[g] 8.77 11.69 14.61 17.53
Addition phase —
Distilled water[g] 11.17 7.12 3.06 0.99
10 wit%o(w/w)Sodium hydroxide[ ml] 5

10 wt%(w/w)Citric acid[ml] 15
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Et/AVA
TDCB
2 TDCB
TDCB
EPON 828[q] 133
DETA [q] 2.7
CoBr2 [q] 0.011 0.022 0.034
Filling amount of MC [wt%] 5 10 15
The content of the added microcapsules [%0] 70.0
TDCB EPON 828 DETA CoBr,
0.06 MPa 30 35 24
0.3 mm/min
60 48 45 1
H = I—her:tledll-virgin x 100
H: [ ] I-her:tld: [N] I-virgin: [N]
JIS K7171 EPON 828,
DETA,
EPON 828, DETA,
0.06 MPa 1 35
24 , X X
80 mmx 10 mmx 4mm . , 2.0 mm/min
TRIM
Condition a b c d
Methylolated melamine[mol] 0.027 0.036 0.045 0.054
Recovery amount[g] 3.5 35.6 39.3 35.2
Recovery rate[%] 74.4 76.1 79.3 68.1
Average particle size[um] 3.240.6 3.1+0.7 3.3+0.7 3.1x0.5
TRIM content[%] 37.0 70.1 70.6 67.8
Encapsulation efficiency[%] 37.3 715 71.0 68.4
R = QM(;/W X 100
R: [ 1, Qu: [o], W: TRIM
37 wth Et / AMA [o] |
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