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Research progress on preparation methods of polyvinylidene
difluoride modified boron and aluminum energetic materials
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Abstract: Polyvinylidene difluoride (PVDF) has been demonstrated to possess considerable potential for significantly
enhancing the ignition and combustion performance of boron and aluminum powders. Based on the extensive research on PVDF
modified boron and aluminum energetic materials at home and abroad in recent years, ten mainstream techniques were
summarized and refined, including solvent volatilization method, electrospinning technology, electrostatic spray technology,
electrospray deposition method, microemulsion method, 3D printing technology, vacuum freeze-drying method, non-solvent
induced phase separation method, liquid phase method and droplet microfluidic technology. Their preparation principles,
application scenarios, advantages and disadvantages were described, the challenges of PVDF modified energetic materials were

further pointed out, and the key directions for future research were proposed: 1) safety improvements; 2) green technologies;
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3) nanomaterial optimisation; 4) multi-scale design; 5) innovative coating methods; and 6) insight into reaction mechanisms.
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Tab.1 Comparison of the preparation methods

il 4% 5 1k 2145y o e B TR A2 il £ 3 R O UEFREMRIES SHE BT S
. 80 nm Aol
PVDF, Viton,PTFE.,B 1.00~1.25 um ik o AE MK [30]
T v PVDF,CuO.Al 50 nm ik o RE M [31]
PVDF. Al 50 nm (=1 LA [32]
PVDEF, Al 5 pm ik kL [33]
) ‘ PVDF.CuO,Al 70 nm [ Ei [38]
WY 2 H R o )
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B.PVDF. Al Al:50 nm = T [42]
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o Al.PVDF 50 nm 2 R [43]
e 4R ) ° .
Al PVDF 2.5~4.5 pm = fek [44]
n-Al@PVDF 69 nm =1 Iy A [45]
n-Al/PVDF 80 nm = ik [46]
PVDF,AlI 85 nm = o RE M [48]
PVDF.AL.SiO, 85 nm =] B i [49]
e AL.PVDF 50 nm [ R [50]
i ERL T 55 DT _ o Ao
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Al.CuO.PVDF 50 nm CuO e WUk [52]
80 nm Al
R .80 5 o
TER It Al.PVDF 70 nm. 800 nm 1§ Frielk [55]
3.0~4.5 um
Al.PVDF,THYV . Viton 80 nm [ R [58]
Al .PVDF,Ti 80 nm e & figIE 59
3D TEIHE A ) " . e
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I ¥ ) B0 40 g 1k Al.PVDF 77 nm 1% Faii) [67]
- Cu-Al LDH,PVDF 10 pm [ R B [68]
Al/PVDF/NiO,Al/PVDF/CuO 13 pm R EU A [73]
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