KT A
2024 4F 04 A INITIATORS & PYROTECHNICS 2024 457 2 W)

NERS: 1003-1480 (2024 ) 02-0030-06

B KGTFAPVDF/Al/CuOE & 45 geE s
RE RGeS g R

¥ M, £ F, ZEg, Frwl, hypd, FRE
(1. HABE A2 SR TRRABE, L8 S, 238024; 2. HEBIER ARSI ASINMR EYTRA E R TTHG, 28
ARE, 230026)

 E: EHTIREAYBRE SRR, DRIR )W (PVDF) MR, sl hiksA, RAAM

% (LCA) fERRIEMR, Hl% T PVDF/AVCuO HHUTCHIZL S REMINE, FExdsy . 451, JESR R & Retetiit
TRGINFRAE, 25K PVDF RIS R IR BRI A 3mL (1wt% ) 5 24 PVDF BN 2wt%lh,
PVDF/AICuO B & THIEAIALErERERely, PVRRREREIR 3 924/, EIEE T Al/CuO RUSBEIRER . Pk LIRS IR
19325 JE PVDF A Sy HAT UM, GBS SRR 00, R ; A1, PVDF $A ™ A TR RIS i se
FEAEIE, SEMRBIEESS, HARTH T AVCuO AR BB R REIECR .

XA AIKUIUREL; PVDF/AVCUO SR, JAbeig

FESES: TISS; TQ560.7 RAARIRES: A DOI: 10.3969/j.issn.1003-1480.2024.02.006

Electrophoretic Deposition of PVDF/Al/CuO Composite Energetic Films and Their Combustion Properties
HU Xiang', WANG Yu', WANG Yu-ying', QI Meng-di', MA Zi-li*, YIN Yan-jun'
(1.School of Chemistry and Material Engineering, Chaohu University, Chaohu, 238024; 2. Hefei National Laboratory for Physical
Sciences at the Microscale, University of Science and Technology of China, Hefei, 230026)

Abstract: Based on the strong oxidizing property and high fluoride content of fluorinated polymers, PVDF/Al/CuO
organic/inorganic hybrid energetic thin films were prepared by electrophoresis technology (EPD), using polyvinylidene fluoride
(PVDF) as representative and lithocholic acid (LCA) as surfactant. And the composition, structure, morphology, and energetic
properties of PVDF/Al/CuO were systematically characterized. It is found that the optimal amount of lithocholic acid added in
PVDF electrophoretic deposition is 3mL(1wt%); The combustion performance of PVDF/Al/CuO composite film is the best when
the amount of PVDF is 2wt%, the heat release energy is up to 3 924 J/g, which is much higher than that of Al/CuO. The main
reasons are the reaction between PVDF and aluminum with heat release. Additionally, the thermal decomposition of PVDF
generates fluorine, which can corrode the passivation Al,Os layer on the surface of aluminum, thereby releasing active aluminum,
greatly improving the energy release of Al/CuO.
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Fig.1 The images of PVDF/Al/CuO films obtained by EPD
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Tab.1 Study on optimization of PVDF thin films obtained by EPD
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Fig.2 PVDF thin films with d]fferent amounts of lithocholic
acid added
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Fig.3 The Zeta potential and Zeta potential intensity distribution of
PVDF suspension with different amounts of lithocholic acid added
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Fig.4 XRD and FT-IR spectrogram of the prepared samples
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Fig.6 Combustion process of PVDF/Al/CuQO composite films with
different amounts of PVDF
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