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Abstract: Polypyrrole (PPy) has limited development and application due to its low solubility and poor
processing performance. In response to this issue, the design and research of PPy composites have attracted
considerable attention. As a conductive polymer, PPy nanowires exhibit broad application potential owing
to their unique one-dimensional nanostructure, large specific surface area, and excellent electrochemical
performance. Moreover, its comprehensive performance can be further optimized by selecting different
synthesis methods and dopants. This review summarizes the preparation methods of PPy-based nanowire
composites and their application status in different fields. The main preparation methods for PPy-based
nanowire composites include chemical oxidation polymerization, electrochemical polymerization, template
methods, and one-pot methods. The applications of PPy-based nanowire composites mainly focus on fields
such as wave-absorbing materials, capacitors, sensors, catalysts, adsorption materials, and photothermal
conversion materials. With the continuous deepening of studies and updates in research technologies, PPy-
based nanowire composites are expected to play an important role in more fields.
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Figure 1 Preparation process for the PPy-nanowire/SWCNT nanocomposite free-standing films (Reprinted with permission

from Ref. [10]; Copyright (2016) Elsevier)
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Figure 2 Fabricating PPy@Co, 3sSe nanocomposites (Reprinted with permission from Ref. [14]; Copyright (2022) Elsevier)
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Figure 3 The formation mechanism of the CPHs (Reprinted with permission from Ref. [19]; Copyright (2022) Elsevier)
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Figure 4 Synthesis of the PPy/NFG composites (Reprinted with permission from Ref. [23]; Copyright (2024) Elsevier)
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5 NiCo,0,@PPy/CCHK L5 ¥4 T #2129 (2020 Elsevier BRALYF 1)
Figure 5 Synthesis process of NiCo,0,@PPy/CC nanowire arrays (Reprinted with permission from Ref. [26]; Copyright (2020)

Elsevier)
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6  ZIF-12@PPy & i 3 B 22 Cd™ 88 7 B T 1 121 (2024 Elsevier i 2 T)
Figure 6 Graphical Illustration for the determination of Cd*" ion using ZIF-12@PPy modified GCE (Reprinted with permission

from Ref. [29]; Copyright (2024) Elsevier)

15 QAR WA SRR G AL T ¥k RN S B it rh AR 2455
BRI P — AP AR S T

Br VARG AL IRAR SN, PPy K ZGEHH]
F ] WAL AR 1 4% . Qing 25 P2 il I 7E38 JFL A

AT 527 (b GO/ @ ZR A 2K — H iR £ g1 (CPET)
2R 4 bR I G R FE A T [ PPy 40K 46 L £ AL
PPy il ft, B X3IR1S T 15 F Rk 43.18 msfi £F4E IR
WL HAY % 5 44 5 (FOECT), H2H 3% ok 15 tn & 7

7 (a)ZF 4 HRR I A RFR I (b) 164K PPy 194 UHLH: (c) FOECTS (4 355 72 (d, e) FOECTS {45 &2 (2023

Elsevier AL YFA])

Figure 7 (a) Fabrication flow chart of fiber electrode; (b) Synthesis mechanism of flower-like PPy; (c) FOECTS assembly

process; (d, €) FOECTS sensing mechanisms (Reprinted with permission from Ref. [32]; Copyright (2023) Elsevier)
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FRI R X5 A Y i 22 0 2.12%~5.09%, 6 Fhbl g H1 3 i
(R [EIUSCRAE 76.9% 25 110.4% 2 ]

8  Ru-MoS,@PPy /AR 4 iy 5 it 204 (2022 Elsevier ALY AT
Figure 8 Synthesis process of Ru-MoS,@PPy hierarchical nanostructures (Reprinted with permission from Ref. [34]; Copyright

(2022) Elsevier)
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Figure 9 UV-Vis spectra of CGR (a) and RhB (b) solutions before and after adsorbed by PPy@SSM at pH=4 and 8 (Reprinted

with permission from Ref. [35]; Copyright (2022) Elsevier)
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JRo PPy 7y 4@ I YU 4E AL ). i E B 5 RN
KERMBEEL G, MUY IERYPKHEIE, LRELL
Vo O R T R TR AR 9 K R 2 TR I TR B, TR K,
“CHIYNK L I +PPy A B R () =48 T H N
2%, @I A P R FH KR PR T AR BE
T AL SRR AR EE ), SRR ERS
T PW/PPy/Pg@Ag ) 15 (734 100 S-m™"), 45
] 2 I B0 P 0L 82 1) 225 ) k3 H 8 v 110 s L
Wi 2 [l (440.6 kPa). % Ih il % PW/PPy/Pg@Ag
FEMBMR R R KT S XU B T 5
W, FE N T IR BR A5 B Y A RE L K BH RE T HA R

10 PW/PPyFIPW/PPy/Pg@Ag(li#uL S M7 (2024 Elsevier AL YF )
Figure 10 Thermal conduction mechanism of PW/PPy and PW/PPy/Pg@Ag (Reprinted with permission from Ref. [37];

Copyright (2024) Elsevier)
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