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Research progress on phosphorus pentafluoride synthesis process from the perspective of
patent analysis
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Abstract: With the rapid development of the new energy industry, the market demand for key raw materials
continues to grow. Among them, lithium hexafluorophosphate is an important part of the electrolyte of
lithium-ion batteries, and the market demand for its upstream raw material phosphorus pentafluoride has also
risen. Based on the invention patent applications for phosphorus pentafluoride synthesis process around the
world, a combination of quantitative and qualitative analysis methods are used to discuss the patent application
trends, technical route development trends, important applicants, patent layouts, and legal status of major
countries/regions around the world. Through the panoramic analysis of the patent of phosphorus pentafluoride
synthesis process, it is beneficial for the innovation subject to optimize the path of technological innovation,
save the costs of research and development, avoid legal risks of intellectual property rights, and enhance market
competitiveness.
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Fig. 1 Trend of patent applications for PFs synthesis
technology
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Fig. 2 Distribution of PFs synthesis patents and lithium battery production capacity across global regions
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Fig. 4 Patent application trends of different PFs synthesis processes
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Table 1 Main relevant patents for PFs production by decomposition of alkali metal hexafluorophosphates
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Table 2 Main relevant patents for PFs production by fluorination of elemental phosphorus
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Table 3 Main relevant patents for PFs production by fluorine/halogen exchange of phosphorus pentahalides

Pk IR oAt S5kt CITIN LR LRIRES FHIE ARy
PCls . PBrs%% Je7k HF =M JP2987713B2 TR e G, ASURE 7% 1990
PCl, HF Sk rh i JP1994056413A REYAED 1992
Jo/K HF kA DE10027211A1 £ 2000
JP3456934B2 ] PR R 15 2000
HF Sk UL LU A7 A B ] CN101353161B B 2007
Jo/K HF KA TR 224 CN103964409B B 2013
PCl; Jo/K HF ES e~ CN105036100B AL 2015
S CN113860274B L 2021
HF BT CN117228642A BEnl, IR 2023
PCI; HF S 4 JULA CN112320824A S AT 2020
CN106830018B L 2017
CN101844754B B AR 2010
AR PX EERIIR ) Ry AU LT RREE R CN103253688B AL 2013

FBR A
PCl, CaF, B PE TRRSERE CN102320584B B AR 2011
TR HF SEER CN113816349A Al 2021
HF ﬁ*l%(géz\ %EI CN115072681B £ 2022
HF PR A [P4436924A1 i 2022
B ICALER IR T fb i g A ey CN118908160A Hirh 2024
FBRA
2.4 = {AuEEe R FAL 5PF;+3X, — 3PFs+2PXs, (5)

H TR R B ARG & TS Yo w
F, SE—FE PRAENFIRERE S KRN,
IRMEFR A T H] US2933375A ¥4 B8R L 2 /0 5:3 1 =
FALBEMA (CD = (Br) RAME & T
250 CHYTEEE, [t & TR AL B Al = s A w7
Y, AR

Hr, X ClBr, LAk, & F] US2810629A
Bk 11 2 AN I —Fh e L SRk CaFs, PE—22KE
I PX AL R PR A ALY HX 50 CaXao (HUE:
RCPRR O T EER R i S N, H 2 3 [ AR
72 PCL A CaCly, 3 R T4 2E

b o il - % F1] JP3494344B2 L) PCL A HF . Cl,



74 .

2 &7 2 54 R LA

2025 4
FA0K%F 114

R, g A TR AR
WA TR . =SS AL FUSON AR AR
SRR (—E), =HARES /A

LI N RSN 7 S S i Il S A= |
CN119013226A, FERIE L FI LA FRBAA =4k
Tl PN LA SAE B A BHMEE AR AE F T S A5 31 = 5 Ak

RS =R A, )5S AR 2

AT ALHE (VSR

W, SRR T AL IR

AR P AL PR ARG LA LR 4.

*4 ZSHUBEMHEAS PFEERXEF
Table 4 Main relevant patents for PF; production by halofluorination of phosphorus trihalides
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Table 5 Main relevant patents for PF;s production by fluorination of phosphorus pentoxide
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Table 6 Main relevant patents for PFs production through dehydration and decomposition of hexafluorophosphoric acid
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Table 7 Main relevant patents for PFs production by fluorination of phosphorus oxyfluoride
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Table 8 Technical key points of PFs synthesis processes of key companies
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