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Fig.1 (a) Photograph of a mussel attached to commercial
polytetrafluoroethylene (PTFE). (b and ¢) Schematic illustra-
tions of the interfacial location of Mefp-5 and a simplified mo-
lecular representation of characteristic amine and catechol
groups. (d) The amino acid sequence of Mefp-5. (e) Dopa-
mine contains both amine and catechol functional groups
found in Mefp-5. (f) Schematic illustration of deposition pro-
cess of polydopamine thin film. (g) The thickness of polydo-
pamine film with increasing deposition time. (h) Electroless
metallization of polydopamine coated substrates. (i) XPS
analysis of characteristic substrate signal for 25 different sub-

strates before and after polydopamine deposition''?!
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Fig. 3 Simulation of the interfacial interactions between
cross-linked PDA and HMX crystal surfaces. (a) Typical mor-
phology of B-HMX particle. (b) Model for the cross-linked
PDA polymer segments. (c—h) The interfacial model between
HMX crystal surfaces and cross-linked PDA segments before
(c—e) and after (f-=h) the simulation for (1 00) (c, f), (01 1)
(d, g),and (110) (e, h) )
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(a) The picture of mussel, showing the strong adhesive of the byssus, (b) The molecular structure of dopamine, (c)

The structure of polydopamine film binding on the particle surface, (d) The polymerization of dopamine, (e) Schematic de-

scription of the fabrication of n-Al@PDA@CuO MICs constructed by dopamine-nucleated crystal growth™’
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n-AI@EMOF and the morphology of their condensed prod-
ucts: (a) the morphology of the n-AIRQEMOF, n-Al@metal

oxide, and the products; (b) schematic illustrates the whole

The energy release processes during combustion of

reaction processes of the n-AI@QEMOF; (c¢) sequential snap-
shots of n-AI@EMOF burning captured by the high-speed infra-

red camera®”
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Research Progress of Bioinspired Interface Design in Energetic Materials Based on Polydopamine

LIN Cong-mei', HE Wei’, GONG Fei-yan', HE Guan-song', LIU Jia-hui', ZENG Cheng-cheng', YANG Zhi-jian',
YAN Qi-long*

(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. Science and Technology on Combustion , Internal Flow and Thermo-structure
Laboratory , Northwestern Polytechnical University » Xi'an 710072, China)

Abstract: The interface structure has an important influence on the mechanical properties, safety properties, and thermal stabili-
ty of energetic materials. Polydopamine (PDA) is a surface chemistry that can functionalize surfaces of most materials. PDA has
the advantages of simple preparation, easy control, mild reaction, safe operation and further functionalization. In recent years,
bioinspired PDA has been wildly applied in energetic materials. In this paper, the influences of the bioinspired controllable inter-
face constructed by PDA on the structure and properties of energetic materials are reviewed. Firstly, the bonding mechanism of
PDA is introduced. Secondly, the surface functionalization method of PDA for energetic materials and functional fillers are sum-
marized. Thirdly, the influences of surface modification with PDA on the safety, thermal stability, mechanical properties, and
thermal conductivity of explosives are mainly described. Then, the unique advantages of PDA in the structural design and perfor-
mance control of energetic materials and the existing problems are pointed out.At last, four key research directions are stated:
further exploration of the mechanism of interfacial interaction between PDA and energetic materials or binders, design of regular
and controllable interface structure, introduction of functional polymers, as well as expansion of surface functional materials for
energetic materials.
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