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Abstract: Using a mechano-fusion process, this study investigated the synergistic effect between two flame retardant par-
ticles by producing core-shell structured composite particles. The polyurethane adhesive containing the composite par-
ticles showed significantly improved adhesion (up to 150%) and peak heat rebrase rate (PHRR) decreased by 30%
compared to those containing only single particles. In particular, adding composite particles showed better properties than
using individual particles, and the adhesive strength increased linearly with increasing additive amount. The flame retar-
dant used in this study is a biobased material that is eco-friendly and made from recycled materials, contributing to
resource circularity. The research findings reported here are expected to contribute to the development of new environ-
mentally friendly flame retardant materials based on bioresources in the future.
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Figure 1. SEM image of core-shell particles manufactured by
mechanofusion system: (a) TA; (b) R-CB; (¢) TA@R-CB; (d) syn-
thesis schematic of core—shell particles.
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Figure 2. FTIR of neat PU, TA/PU, and TA@R-CB1/PU adhesives
(Filler content: 1 wt%).
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Figure 3. Comparison of adhesion strength of PU adhesive according to flame retardant type and curing time (Filler content 1 wt%): (a) neat

PU; (b) TAI/PU; (c) R-CB1/PU; (d) TA@R-CB1/PU.
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Figure 4. Comparison of adhesion strength of PU adhesive according to flame retardant type and curing time (Filler content 3 wt%, 5 wt%):
(a) TA3/PU; (b) TAS/PU; (c) R-CB3/PU; (d) R-CB5/PU; (e) TA@R-CB3/PU; (f) TA@R-CB5/PU.
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Table 1. MCC Results of Polyurethane Adhesive

Samples PHRR  THR T HRC
(Wg)  igH  (C) (g
Neat PU 357.1 27.5 435 361
TA/PU 286.5 23.8 469 303
R-CB/PU 264 22.5 419 262
TA@R-CB1/PU 312.2 223 463.1 329
TA@R-CB3/PU 288.2 23.1 464.1 306

TA@R-CB5/PU 248.5 244 4394 281
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