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Table 1 Characteristics of AP.
Characteristic
Composition NH4ClO4
Molecular weight 11749
Specific gravity 1.95
Decomposition temperature 317[C]
Heat value 4530[]/¢]
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Table2 Dismantling behavior of each heating temperature.
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Figure 1 Relationship between initial bond strength and amount of added AP.
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Figure2 Adhesive interface states before and after heating.
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Figure 3 Relationship between heating time and bond strength.
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Figure4 Decomposition gas of adhesive during the heating by pyrolysis GC-MS.
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Figure5 Decomposition mechanism of the dismantlable adhesive.
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Figure6 Thermal decomposition behavior of base adhesive and dismantlable adhesive by TG-DTA.
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Table3 Relationship between the addition amount of catalyst and dismantling temperature.

Composition [wt%] Heating Temperature [C]
Adhesive AP FeSi Ferrocene 260 270 280
100 5 - Not dismantling Not dismantling dismantling
100 - 5 - Not dismantling Not dismantling Not dismantling
100 5 5 - Not dismantling Not dismantling dismantling
100 5 10 - Not dismantling dismantling Not dismantling
100 - - 5 Not dismantling Not dismantling Not dismantling
100 5 5 Not dismantling Not dismantling dismantling
100 5 - 10 Not dismantling dismantling Not dismantling
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Figure7 Thermal decomposition behavior by TG-DTA.
Table4 Conclusion of this study.
Di tlabl
Base adhesive 1sszn abie
adhesive
Tg[°C] @DMS 1074 113.0
Shear bond strength [MPa] 10.3 95
General adhesive Dismantling temperature [°C] 340 280*
Strength after heating at 280°C [MPa] 1.0 0
Shear bond strength [MPa] 204 18.2
Heat resistance adhesive
Strength after heating at 280 °C [MPa] 19.6 28
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Figure8 Relationship of adhesive strength between base adhesive (heat-resistant
adhesive) and dismantlable adhesive.
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Development of dismantlable adhesives which
utilized the decomposition acceleration effect of oxidizer

Masahiko Sugimoto™" and Masaaki Yamamoto™

A development of a dismantlable adhesive is becoming active in proportion as a social needs for recycling of resources
increase. The dismantlable adhesive enables to separate a bonded part after the period of use with some kind of
treatments. In order to realize the dismantlable adhesives that is hard to be affected with a characteristic of resin, we
develop a new dismantlable adhesive which utilize the decomposition acceleration effect of oxidizer. We discovered that a
dismantlable adhesive which isadded an ammonium perchlorate into epoxy resin was dismantled easily by heating to a
predetermined temperature. As a result of thermal analysis, we confirmed that an oxidant effect promote a thermal

decomposition of the resin. In addition, we discovered that it is possible to lower the dismantle temperature by combining
with an oxidizer decomposition catalyst.

Keywords : dismantlable adhesive, recycle, epoxy resin, oxidizer
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