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Preparation of Conductive Polyetheretherketone/Polyaniline Films
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Abstract To address the issues of polyaniline (PANI) aggregation and thermal degradation in conventional
melt-blended polyetheretherketone (PEEK)/PANI composites, we developed a one-step in-situ synthesis method
starting from copolymer precursor films. A series of precursor films based on PAEN copolymer was prepared by varying
the molar ratio of the key monomers, N-phenyl (4,4’ -difluorodiphenyl) ketone-amine(PDK) and 4,4’ -difluorodiphenyl
ketone. These precursors were subsequently converted into PEEK/PANI composite films through side-chain hydrolysis
and oxidative coupling. The results showed that the composite film with a 9/1 monomer ratio(denoted as PEEK/PANI-
0.9) exhibited the best overall performance. Scanning electron microscopy (SEM) characterization revealed a dense
and uniform surface morphology without obvious pores. Electrically, a 40 pm-thick PEEK/PANI-0.9 film achieved a
conductivity of 4.78X107* S/m. In summary, this method successfully produces PEEK films with well-dispersed, high
content PANI, showing promise for applications in areas requiring conductivity, antistatic protection, electromagnetic

shielding and wave absorption.
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1.2 XIifE
1.2.1 PAENR &M A KR W Scheme 1 iR, it 18R PAEN ZIRWIIGG UKL, SR HEAZ AR I %
M4 PAEN B4 . 1% 5. 5055 (50 mmol ) XJ 2K 1 | 13. 1994 g(45 mmol) PDK ., 1. 0910 g(5 mmol)
4,4" -3 —IKHER | 8.2923 g(60 mmol) K>COs., 30. 0 mL HIZEF144. 45 mLEF T HUIA 250 mL =2k
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Scheme 1 Synthesis of intermediate polymer PAEN
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Scheme 2 Preparation of PEEK/PANI composite films via oxidation of PAEN films
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Fig. 1 'H NMR spectra(A) and DSC curves(B) of PAEN-x

Xf PAEN IR RG> i b 4T 7 RAE (R 1), RIS REGEE TR 7 — R4 5 g/L PAEN 4t
R NMP B FE Y HEREE (), SRR SERY 0 LA LU R X T 1. 1, A SR ah it
RIS RN . [R]E R F GPC X PAEN LRI A AIRT 23 F it A T Tk, 45 R
ZIVILRYI B 7T (M) @ T 5x10°, TR (M) 5T 8x10°, 2-HUEZ (PDD/NF 1. 7. IEHIR
BYRAE R, RS SaE R PR

Table 1 The viscosity, molecule weight and thermal properties of PAEN copolymers

Polymer M M, M, PDI Tg/ C
PAEN-1.0 2.42 51200 80990 1.58 168.7
PAEN-0.9 2.07 57071 94410 1.65 165.9
PAEN-0.8 1.62 76732 126528 1.64 162.2
PAEN-0.7 1.30 60813 100478 1.65 158.3
PAEN-0.6 1.13 54677 80356 1.46 145.6

2.2 PEEK/PANI £ & #iERHI&

AV AE Z i TAE SR K% 7, DL PAEN MR RTEKIA , i1t — 2304 T PEEK 4355
JEER2 AR AE IR -, LA PAEN JEECR LI, $hme Al G lRss b A 5T, T Wb F B PAEN 24
FHRS BN S K % AL R PEEK R B2 RS R NG 3, 51 R LR A NI St i 55 0 S N R TR B L
i PEEK/PANIAHZE R 52 A 168, BRI A WL 2(A).

RGMIE T A B A o B B 5 A B B X BRSO s e . S5 SR SR, TR RN R A
25 °C. (NH4) 2820848 4 0. 037 mol/L., W BFAIA 6 h 2545 T, BTl 45 1 PEEK/PANT & 5 ETE 25 5
FE. YTEEETHE 2 60 Culk (NH ) S:0s 36 BE 8 s, e B0 A A, [RIE PANT R i R AE T &
TAT . 3 U PR35 v U G SRR S R RO e i R il B, R BOR R R R A R i R R T R A R
A RFRRE RN SOV AT S PAEN B A8 b, ZBUH B AR B AR /N, HUSOW i P A I 51 PANI
WOkE, B PANT ARG RO AU A T PEEK BRGNS 20fT . 283153, PEEK/PANI-0. 6~PEEK/PANI-1. 0

Chem. J. Chinese Universities, 2026, 47(1), 20250326 20250326(233/238)



Jd E% s Ky g R

Eu CHEMICAL JOURNAL OF CHINESE UNIVERSITIES FzRILL
@ %%, (®)
%, % PAEN-0.9
‘9' +O Cl g PEEKPANL06
' e Ve /\//lf\ :
. O \1403' PEEK/PANI-0.7 3 Loaaie g
e . © =0
b\ i PEEK/PANI PEEK/PANI-0§ — »N-Ph—N
bl .
&5 ~ i/ W
,i/ l %
W, foc>- @4; tol PEEK/PANI-1.0
/ 1 1 1
(j)@f Q, @ @ H@ 0\}/) 2500 2000 1500 1000 500
PEEK/P ANI Wavenumber/cm™!

Fig.2 Synthetic route(A) and FTIR spectra of PEEK/PANI composite films(B)
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oK fif FE S PEEK BEAYIE R, DR T PANTBE A A2 BB VA P T HCL 5 (NH.) S0 938 53 B
[FIFEH].
2.3 PEEK/PANI £ &I AR

FIFH SEM MEE T PEEK/PANI & G-I OISR . B 3(A)~(E)/RH T 40 pm 2 PEEK/PANI &
GRS . nTLUE 1, ST PEEK/PANT IR M Z5F9 5648 | #4%, R WK RSHFLIR a5 i 24
PR . ARSI 50 0 A0 PANUSURLS 2, SRIIAS 7 6148 1 PEEK/PANT & & M RLZ5 8 528K
T BLSOR R EE il L ARk Bk PANTZERR PR SR G- 2 By Il . X HE SR & 3, PEEK/PANI-0. 6 52 578
R 43148 RS AS— BRI sl R HLU PANTBURE , ORI H L ISP I . PEEK/PANI-0. 7 52 43
JEE P R R R ] RS £, A T A HL RN AR AR , (HERRRATI AT L, HAR R AT 5 . T AE
PEEK/PANI-0. 8 & & i, PANIAE 35 i — 204 &, JLIC SRRSO, Ok RS A 5, RTH
ANE ST RIS B 0 . X — PG 2 ol S MR PANTURE PPk, 1A BRI . 7€ PEEK/
PANI-0. 9 &2 A s, PANTURE = B 95 A2 I S ARXT I 0 “ 2 AR HERR, Uk [a] S B2k, A5 R FIB
PR E IS S T LS . M, PEEK/PANI-1. 0 £ # PANU L8 2855, TS H H BB A

\ LY
1.00 pm ~  1.00 pm $ P00 um

Fig.3 SEM images of surface(A—E) and cross-section(F—J) of PEEK/PANI films
(A, F) PEEK/PANI-0. 6; (B, G) PEEK/PANI-0. 7; (C, H) PEEK/PANI-0. 8; (D, I) PEEK/PANI-0. 9; (E, J) PEEK/PANI-1. 0.
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BrRAEAEAEA, B35 0T PEEK 20 F5E A MU HES Ash dhad 72, 80 PEEK 45 & 50 15 B TR
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Fig. 4 DSC(A) and TGA(B) curves of PEEK/PANI films

2.5 PEEK/PANI £ & H#EMTAFEEE

9 3PAE PEEK/PANI & 4 BUTRHAEFIERE , YEHL40 wm JE R 2 b TR PAEN-0. 9 JH IR 15 28 52 Ab B
PEEK/PANI-0. 9 i, ZE5 T 70500 & T V-H ZEMEng B (NMP) . — H 3 2 e (DMAc) . — H 5L H gk
iz (DMF) . I (MeOH ) R4 (CHCL: ) H, 130 24 h 5 WA TR 0 IR e A & 1. 45 50320, R
A ALK i A PR PAEN-0. 9 78 575 B B A1 110 22 s 390 w20 3 i 5 T 48 el /K i SEL AR AR I A5 3 1)
PEEK/PANI-0. 9 &2 A T BN BLH PEEK MORMIE S TR PERE , 76 FR g R XA . RS
ATLAE T, 20 R 24 h 5, PEEK/PANLE SR RIE SRR 8E . B0 E R A BE I 5 m il i 45
JFRH, PAEN WfEAE B S8 2RV, RIEET S BT & SEASANAE 5 1 PEEK/PANI &2 45 Wi IR 30 )5 1Y) B
e T AR T 82%. Hirhr, E HEE IR I 5 A BRI 1 T de ey, $EE 100% 5 7E NMP HR I f5 I SER &
H182.7%. AR, it AR R PEEK B A EIKAE R, =t Fe v & G 2 A vk, &
R PANLREYE , AT R EE IS & 5 TR . X — a5t o] IR MR (0 () AR AR AR B B0, JLHE NMP
TR P2, FERHFR A PANTVARRE T NMP v, 8754 I 25 1 ORI V& J5 2 B T
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Fig. 5 Solublity(A) and mass fraction of gel(B) of PAEN-0. 9 and PEEK/PANI-0. 9 films
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W2, PEEK/PANI %ﬂ%ﬂﬁmkhﬁﬂﬁf I T PAENRE[ E 6(B) ], X2 TE GG RS FaiBiz
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Fig. 6 Elongation at break(A) and tensile stress(B) of PAEN and PEEK/PANI films with different PDK contents
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Fig.7 Conductivity of PEEK/PANI films with different PDK contents at 40 pum and 70 pm thickness(A) and
the normalilized conductivity(o/o,)(B)
Insets: (A) the image of PEEK/PANI-0. 9 film; (B) the images of PEEK/PANI-0. 9 film taken after folding and spreading.
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