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Synthesis of fluorinated polylactic acid and investigation of its

electret performance
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Abstract: With the increasing shortage of petroleum resources and the worsening environmental
pollution, the application of bio-based degradable materials in the filtration field has gained much
attention. To improve the electret performance of polylactic acid (PLA), fluorine elements were
introduced into its molecular chain by chemical synthesis to enhance the charge storage and retention
capacity. Using octafluoro-1, 6-hexanediol as the initiator ( with addition amounts of 0.05%,
0.10%, 0.30%, and 0.50% of the mass of lactide respectively ), different fluorinated PLA

materials were synthesized through the ring-opening polymerization of lactide. Nanofiber membranes
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were prepared with electrospinning technology to verify their electret performance. The results
showed that compared with pure PLA, when the fluoride addition amount was 0.30%, the
crystallinity of PLA increased from 21. 0% to 36. 8%, the melting temperature rose from 163.2 °C to
174. 1 °C, the fiber diameter decreased from 850 nm to 730 nm, the specific surface area increased ,
which was conducive to further improving the filtration performance; the initial surface potential of
the nanofiber membrane could reach 4 200 V, and it only decayed by 6. 0% after 72 h, which was
significantly better than the 72 h potential decay rate of 25.3% of the pure PLA nanofiber
membrane ; the nanofiber membrane could still maintain a filtration efficiency of 97. 3% and 96. 3%
at flow rates of 32 I/min and 85 [/min, which was significantly higher than that of the pure PLA
nanofiber membrane. The introduction of fluorine significantly enhanced the electret performance
and long-term stability of PLA. Among them, the best performance was achieved when the fluorine
addition rate was 0. 30%. The research results can provide new ideas for the development of high-
efficiency filtration materials.

Keywords: fluorination modification; polylactic acid; electrospinning; charge storage; electret

performance ; bio-based degradable; filtration material

VAR | 52 A 7 0% R e Bl AR [m) R n e, L
LTI T kT AL E R IR R | 23 S b Uk
YI(PM) 5 YL (] H 25 28t 6 PR 8% 5 {6 R 1Y
MIRCAEZMY RIS ST, AR ] fid uk
AR LA R 0 PR PR AR T 4 32 G0

b PE AR AR R R | ) i R A
E KB R Vb T 7/ R (2 ) K €U R -P.OK - G4 N ik )
YCan PM, o SN EE) M IERCR A BR, ST g
R W] | ANTEARRION, , ) FH 0 FE, T 1 50y v AR
VI B RE 7, UL AR 7 i A R AR K B
PR 25 225 | SR FH X 26 07 vk ] g R T R
ISR I AR IR S

FFLWR (PLA) J& M FORTE R S H e $EHUAY —
Tt 2 ] R AL, EL DR A AR 2 M P S AR 3
Bk H Ty 2R B IR E A fL o i A7
B 1355 , JUICAE S 0 B A Mk DL R AR i
YERLCR X R T A Ao A Y N, R T
PLA 5EAR PERE , A58 B A48 T 2 Fh e bk S mg
0, S AE S B ok Si0, R S TEHLEE AL R 5]
5 PLA RSB BEHES A, 540 PLA B miE
LU AT Y 1 B AR I AR AR S Y PLA 15
Ot TR B 99. 69% , M AT KM R IRE 2
I (PVDF) YE A A WL B 5 5 PLA LR i 15
PLA/PVDF JABiAE L A7, HAHE T AR U PVDF
L AR PLA M WEAEZUs A, i DR RCR T T

N 2 N

20%VA F, Tang %57 S@iE 7 PLA Ho] AE R4k
FEILWSE AT (HABE ) 2845 2 W g 4, I 1) FH
2 e PR 2 WL 4R, 2 8 HABE B9 5| A B 2%
Bt TR0 A R B R BB RO (A g R N Al
PLA (1) 59. 38% 1 2 94. 38% ) , 3 F&AK T2 KB 1,
ST R —E R FEE T T PLA B93EM B,
(AL AR — S L [l B, WS N 5 PLA 19 A1 AH
B2 B Rl TEE AR KR ENAR
o

BRI AR ) S, AR 9 38 o 2 G B T AR
PLA Z5#h 5| AT R, IR T HBE e RE . 6
F14) ey FEL 70 T S 5 SR W P A N e L HE R B
T, AR EL A TSR A R SRR R RE T L
Ab T — R P B R | b 2E A B RE A PR ST
FAE PLA £ 34 5) 5041 i i 45 e p R S5 R FR
PERH I R AT S, ST 2B TR Y
[i) 2 4k 92 A H T PR3 o T A sk [ Ak, DL F T P
B [ LT, SE IR AE AR, S B0 UE 7 96 PLA A9 5 4%
PERE , A BIE5 F AR [ 1) 5 97 22 T 2000 8 AN ) 9
NI PLA #2722 5 38 2o Fb A i 47 B 0
FATHL S RN 72 h 5 B R 1A AR I B, BT
FRTT R MG By 2 M 9 M), 2 1T DA L0
WetERE . 2 AR HE 213 A 5 55 T W B A 45
&AL T AR, IR T AR FL B R A R
- 9 S0 8 T8, BB 0 R RN 2R R O R G 0 0



S 43 %

=A%

=

snpoo Zu ‘%: ‘:‘\
2025 FE 9 H Technical Textiles ke FLREH 1
B 250 mL. = FBI T, VRN ACHS B 0. 109 3

1 R4

1.1 RIeER

PIAE TR (L-LA) , 10 ZR B 38 A R BB  BR 2
Al \BR-1,6-C0 (2l 99. 7% ) , Lifg e ] BiA:
YIRS AR A E 5 1,6-C 1 (HDO) , i fopk
A BB ROy A B 2S \l N, N-ZF 3
(DMF) SERRAEHS [ Sn(Oct), | 2R, iF423H
BHE AR A BR AR s 5 H %6 (DCM) VAR oK
S, 2 R b 2R A BR A F
1.2 &&® PLA WA

RAGE T, % % BT PR A7 00 T8 28 g i =

250 mL

N

.Y
)\'rO
B AT
O Sn(Oct), g o 0
+ sTimcaniscl 0
FEFF o n FFFF o
HO Ot
EEE

FR BE AT, SEJRTE 145 °C (175 C T BT
WREIN 3 h 4 h, SRFLU\RE-1,6-C B NG %
A, I, A TS A BR T & 0.05% 0. 10%
0.30% F1 0. 50% ) /\3-1,6-C0 & s it
398 0.05% 0. 10% 0. 30% F1 0.50% 1) 4 F &
S PLA (490K 0. 05% & % PLA 0. 10% & %
PLA 0. 30% &5 % PLA 0. 50% & % PLA) , & % £k
mE 1 FR, HoRERFE R I X PLA MG A5
Wi, ASHIFSE BE T % B4, BIAE AR [8) B B 444 F
1,6-C “EEEAR R, 6-C0 —BEAE 51 &, il &
afi PLA, JOWSERUE , #G U PLA A 5l iU %
TR A E BT, IR R e
P, 57 1E I 8 R

Rl
Sn(Oct),
NE-1.6-C 17

250 mI,

o HA

A1l SRPLAWMABRAEESREEFRXTE

Fig. 1 Schematic of fluorinated PLA synthesis and its polymerization reaction equation
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