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B T B il eSS a=872A, b=5.02A, ¢=205A, a=p=900, y=880, FF Mm% T
A T2 e %, TR P-1 AN FR[2]. B & T E I X TEE . PGA BEAT i 5 A% i 76 R 5 5 B 5k
LR RIER, BT B mTE S F AT REA AT, il Nl A ) HoNFE N o fb[3]. FHELT o M)
AT W5, B EARAFRZE (TTG) MR, HiREAEN, B MK (G MWERKELN
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Thermally Drawn Semiconductor Fibers
Lei Wei*
Nanyang Technological University

Thermally drawn semiconductor fibers have emerged as a new yet promising route to enable unprecedented
development in information technology. By adopting the well-developed preform-to-fiber manufacturing
technique, a broad range of functional materials can be seamlessly integrated into a single fiber at kilometer length
to deliver sophisticated functions. Here, we present the recent development of thermally drawn advanced
functional fibers, from the fundamentals to in-fiber device demonstration. Especially, the integration of
semiconductor materials into fiber geometries provides a unique route to introduce new functionalities into the
existing fiber technologies. Main fabrication approaches to produce these fibers are summarized. Also, prospects
and applications of this new class of fibers are discussed.
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Research on the Development of Structural-Functional Integrated Carbon Fiber Composites and Their
Functional Characteristics
Mengyuan Hao, Xin Qian,Yonggang Zhang*,Zhenjiang Zhang,Angi Lin,Xiaoxiao Zhang,Xue Zhu
Ningbo Institute of Material Technology and Engineering, Chinese Academy of Sciences

Carbon fiber (CF), with its remarkable characteristics of high specific strength and stiffness, has become a
crucial material in several key fields including aerospace, astronautics and defense technology, fulfilling the need
for lightweight yet high-performance structural materials. However, there are some extreme conditions and
specialized requirements in these applications, such as the risk of “thermal failure™ due to heat accumulation
during high-speed flight of aircraft and the need for stealth capabilities of aircraft. Consequently, it is imperative
for the development of structurally integrated carbon fiber composites with additional functional properties. This
research focuses on the functional modification of CF without compromising its superior mechanical properties.
In detail, this research employs several intricate methods to achieve this objective, including the spinning of
coaxial composite CFs and the construction of their surface structures, in-situ growth/deposition of functional
materials on the fiber surface, as well as the design and fabrication of sandwich-structured composites. Using
polyacrylonitrile (PAN)-based carbon fiber as the core substrate, various polymer-based composite carbon fibers
were prepared by selecting highly crystalline and oriented poly(p-phenylene benzobisoxazole) (PBO) and
polyimide (PI), as the precursor of shell parts. The modified CF composites exhibited significant improvements in
both the in-plane and through-thickness thermal conductivities. Furthermore, further improvements in the thermal
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conductivity and electromagnetic wave absorption could be attributed to the design and construction of the
three-dimensional structures onto CFs, as well as exploring more continuous processing techniques such as
continuous hydrothermal deposition and electro-deposition. In summary, the above researches provide multiple
strategies for the functional modification of CFs and the integration of structural and functional designs.
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Dual-light responsive color transitioning systems for wearables
Macharia Daniel Kinyanjui
Donghua University

Smart fabrics with remote and rapid light-induced chromatic have a great potential to revolutionize
specialized clothing in numerous applications including fashion/aesthetic and security fields, but the construction
of such smart fabrics has been strained by underlying obstacles in realizing suitable light-induced color-switching
systems (LCSs). To drive these LCS systems, suitable catalysts (as photoreduction agents) and color indicators
(redox dyes) and polymer substrates are necessary. Semiconductor/redox LCS systems are highly appealing due to
their simple preparation, cheap cost, versatility and stability. They are mainly a component mixture of
oxygen-deficient/defective semiconductor nanomaterials (photocatalytic agents), commercial redox dyes
(reversible color indicators) and polymers (matrix). Under UV/visible light irradiation, semiconductor
nanophotocatalysts can produce electron—hole pairs, where holes are readily captured by surface-bound ligands
(as electron donors) or by oxygen vacancies (sacrificial electron donors (SEDs)) while the photogenerated
electrons reduce the dyes to their leuco form. On the contrary, the recoloration process is mainly triggered by
oxidation in air but can be accelerated by heating or photooxidation in air. Our initial work on
semiconductor-based color switching systems (TiO2-x and CeO2-x-based) to eliminate the need for impractical
need oven heating to restore color. This was achieved though self-doping to induce oxygen vacancies that
extended the absorption to the NIR regions and provided a high concentration of surface electrons. The LCS
fabrics could respond to UV light for reduction and NIR light for LSPR-enhanced photothermal effect and
accelerated oxygenation reactions. Since oxygen vacancies are prone to thermal oxidation, we prepared stable and
defect-rich In-doped ZnO with strong UV and NIR photoabsorption. To separate the carriers, external SEDs were
used and In-ZnO-based LCS system and showcased rapid single/multi-color color transitioning regimes in both
inks and fabrics. To enhance the carrier separation efficiency of the semiconductor nanocatalysts, we proposed
noble metal-semiconductor heterojunctions (Ag/CeO2-x and MnO2-Ag) where Schottky junctions are created,
which accelerates the charge transfer through interfacial hot electrons and also hinders the recombination of
carriers. Besides, the presence of noble metals on their surfaces shifts the photoabsorption to the visible light
region, due to the surface plasmon resonance (SPR) effect of spatially confined electrons in the noble metals.
Hence, these LCS systems can respond to visible light for the photoreduction of inks and NIR light for
photothermal-induced recoloration. These LCS systems also exhibit multi-color features based on the pH of
binary dye mixtures and the inks exhibit high photoresponse and resolution. We also demonstrated the irradiation
of SnO2:Sb nanocrystals by blue (450 nm) light could induce a photochromic effect and enhanced
photoabsorption in the NIR region. These nanocrystals showcased 1.5 fold increase in photothermal heat under
980 nm light irradiation, implying that photochromic nanocatalysts in LCS systems could have an augmenting
factor in NIR photoabsorption and photothermal heat production. We also demonstrated that N-doped carbon
quantum dots in LCS systems are potent nanocatalysts that confer rapid decoloration of inks due to the efficient
hole scavenging by amino and hydroxyl groups on the surface. These quantum-sized nanocatalysts in LSC show
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high oxygen affinity due to charge transfer by the functional groups and altered the adsorption energy of 02
molecules. These features enable the construction of a free-standing film which functions as an efficient rewritable
paper and oxygen sensor. These research works have shed light on the defect engineering of semiconductor
nanomaterials which allows dual-light response for, rapid color change and accelerated self-catalyzed
oxygenation.

D09-07
Ginseng-Bioinspired 3D Photothermal Evaporator for Efficient Seawater Desalination Using Conjugated
Microporous Polymer
Yuzhu Wang, Yaozu Liao*
Donghua University

Photothermal conversion technology presents a promising approach for harnessing solar energy to facilitate
seawater desalination. However, salts will accumulate on the surface of the photothermal conversion structure
during seawater desalination, which hinders solar energy absorption. Meanwhile, the photothermal conversion
structure directly immersing in a large water body results in a large heat dissipation loss. Both factors impair solar
energy conversion and water steam generation. To address the issues, inspired by a ginseng plant (with a
trunk-to-branch water supply system), a 3D cotton-based photothermal evaporator with tunable water supply is
facilely designed herein via simple cloak-weaving of a porphyrin-based conjugated microporous polymer
(PPCMP) as the photothermal conversion material. The as-designed 3D cloak-like photothermal evaporator
achieves an equilibrium between the water supply flux and evaporation rate via optimizing PPCMP weaving and
the water path. As a result, a high evaporation rate of 2.81 kg m—2 h—1 and photothermal conversion efficiency of
155% are obtained under 1 sun illumination. The findings underline the importance of 3D porous organic
polymer-based fabrics as effective media for harnessing solar energy and highlight their potential for seawater
desalination.
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[1] Wenning Lu, Shungin Luo, Yibo Zhao, et al. Bifunctional Co active site on dilute CoCu plasmonic alloy for
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light-driven H, production from methanol and water[J]. Applied Catalysis B: Environmental, 2024, 343: 123520.
[2] Qie Liu, Shigian Du, Tianyang Liu, et al. Efficient low-temperature hydrogen production by
electrochemical-assisted methanol steam reforming[J]. Angewandte Chemie International Edition, 2023, 63(7):
€202315157.

[3] Didi Li, Fang Xu, Xuan Tang, et al. Induced activation of the commercial Cu/ZnO/Al,O; catalyst for the steam
reforming of methanol[J]. Nature Catalysis, 2022, 5: 99-108.
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D09-P0O1
On-line preparation and creep resistance of high orientation ultra-high molecular weight polyethylene fiber
induced by modified nano-SiO2
Dechang Tao,Zhiyao Li,Xin Wen,Chenguang Yang,Dong Wang*,Kun Yan
The Technical Research Institute of Wuhan Textile University

Abstract: This article prepared ultra-high molecular weight polyethylene (UHMWPE)/inorganic particle
(Si02) composite fibers using wet spinning method, successfully improving the creep resistance of UHMWPE
fibers. The crystal structure, orientation, and creep resistance of UHMWPE fibers were analyzed using Fourier
transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM), polarizing fiber mirrors, etc. The
relationship between the structural changes and properties of UHMWPE fibers was studied. The results of SEM
and polarizing microscope showed that the orientation degree and grain size of UHMWPE/SiO2 fibers with the
same thermal stretching ratio significantly increased along the axial direction. At the same time, the
introduction nano-SiO2 particles were successfully enhanced the intermolecular forces of UHMWRPE. Therefore,
this work achieved synchronous improvement of the crystallinity, orientation degree, and intermolecular forces of
the prepared UHMWPE fibers by modifying nano-SiO2, greatly improving the creep resistance of UHMWPE
fibers. When the modified SiO2 content was 0.5%, the creep resistance of UHMWPE fibers was the best. Two
characterization methods were used to characterize the creep resistance of fibers, and consistent results were
obtained. The reliability of the improved anti creep ability was verified under higher temperature environmental
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conditions. Meanwhile, research has found that the tensile properties of modified fibers have also been improved.
Finally, by establishing an optimization model for process parameters, the optimal process parameters for this
work were identified. This article aims to improve the creep resistance of UHMWPE fibers through the synergistic
effect of online spinning to enhance their orientation and intermolecular forces. This work has developed a stable
and high creep resistant UHMWPE fiber online production technology, and established a verification method
combining multiple creep resistance performance testing methods. This further expands the application of
UHMWPE fibers in fields such as ocean mooring ship cables, fishing nets, and military protective products.

D09-P02
Controllable surface twill structure endowing PVA-co-PE/MXene/CNT nanofiber composite film with
excellent electromagnetic shielding performance
Dechang Tao,Dong Wang*,Chenguang Yang,Xin Wen,Kun Kun
The Technical Research Institute of Wuhan Textile University

Abstract: With the development of communication technology and mobile electronic devices, the issue of
electromagnetic interference (EMI) becomes increasingly prominent, making the development of
high-performance EMI shielding materials a crucial research direction. In this study, a nanofiber composite
membrane with a twill structure was prepared and exhibited excellent EMI shielding effectiveness. Polyvinyl
alcohol-co-polyethylene (PVVA-co-PE) nanofibers and twill nylon fabric were utilized as the substrate and filtering
medium, respectively. The PVA-co-PE-MXene/CNT nanofiber composite membrane was fabricated via
vacuum-assisted filtration. Results showed that when the MXene/CNT content was 5.0 wt%, the EMI shielding
effectiveness of the membrane reached 98.6 dB, attributed to the pre-interference effect of the surface twill
structure, which enhanced the collision probability between electromagnetic waves and MXene nanosheets, as
well as increased internal reflection, ohmic, and resonance losses of the membrane. Additionally, the construction
of the twill structure addressed the challenges of low MXene/CNT filling content and achieving high EMI
shielding performance. The PM5C composite membrane with a twill structure exhibited outstanding tensile
strength (18.7 MPa) and EMI SE/t value (3656.9 dB/cm), attributed to the abundant hydrogen bonding among
PVA-co-PE, MXene, and CNT. Furthermore, the PMXC nanofiber membrane demonstrated excellent performance
in thermal management, hydrophobicity, flame retardancy, and electromagnetic shielding stability. This study
represents the first instance of constructing a twill structure on a nanofiber composite membrane, offering a simple
and efficient method for preparing high-performance, low-filler-content EMI shielding composite membranes
with significant potential for practical applications.

D09-P03
Ginseng-Bioinspired 3D Photothermal Evaporator for Efficient Seawater Desalination Using Conjugated
Microporous Polymer
Yuzhu Wang*
Donghua University

Photothermal conversion technology presents a promising approach for harnessing solar energy to facilitate
seawater desalination. However, salts will accumulate on the surface of the photothermal conversion structure
during seawater desalination, which hinders solar energy absorption. Meanwhile, the photothermal conversion
structure directly immersing in a large water body results in a large heat dissipation loss. Both factors impair solar
energy conversion and water steam generation. To address the issues, inspired by a ginseng plant (with a
trunk-to-branch water supply system), a 3D cotton-based photothermal evaporator with tunable water supply is
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facilely designed herein via simple cloak-weaving of a porphyrin-based conjugated microporous polymer
(PPCMP) as the photothermal conversion material. The as-designed 3D cloak-like photothermal evaporator
achieves an equilibrium between the water supply flux and evaporation rate via optimizing PPCMP weaving and
the water path. As a result, a high evaporation rate of 2.81 kg m—2 h—1 and photothermal conversion efficiency of
155% are obtained under 1 sun illumination. The findings underline the importance of 3D porous organic
polymer-based fabrics as effective media for harnessing solar energy and highlight their potential for seawater
desalination.
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Yanyan Shao,Zhou Xia,Yuanlong Shao*, i A
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The challenge of inadequate mechano-electrochemical stability in rechargeable fibrous Zn-ion batteries
(FZIBs) has emerged as a critical challenge for their broad applications. Traditional rigid Zn wires struggle to
maintain a stable electrochemical interface when subjected to external mechanical stress.™ To address this issue, a
wet-spinning technique has been developed to fabricate Zn powder based fibrous anode, while carbon nanotubes
(CNTSs) introduced to enhance the spinnability of Zn powder dispersion. The followed annealing treatment has
been conducted to reengineer the Zn crystalline texture with CNTs assisted surface tension regulation to redirect
(002) crystallographic textural formation. The thus-derived annealed Zn@CNTs fiber demonstrate great
mechano-electrochemical stability after a long-term bending and electrochemical process. The fabricated FZIB
demonstrates a remarkable durability, surpassing 800 hours at 1 mA cm™ and 1 mAh cm™, with a marginal voltage
hysteresis increase of 21.7 mV even after 100 twisting cycles under 180 degree twisting angle. The assembled
FzIB full cell displays an 88.6% capacity retention even after a long cycle of a series of bending, knotting, and
straightening deformation. It has been also woven into a 200 cm2 size textile to demonstrate its capability to
integrate into smart textiles.
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Phase change materials (PCMs) have the advantages of high energy storage density, stable storage/output
energy, and controllable phase change temperature, which make them ideal materials for cutting-edge research in
thermal management applications. Small-molecule polyols, as a solid-solid phase change material, are
characterized by higher enthalpy of phase change, smaller volume change, and wide phase change temperature
region, making them a hot spot for PCM research1. However, the defects of small-molecule polyols, such as low
intrinsic thermal conductivity, low phase change velocity, and obvious thermal hysteresis, lead to problems such
as slow heat transfer, low heat utilizing efficiency, and mismatch of endothermal and exothermal processes, which
seriously hinder the practical application of polyol phase change materials2. The phase change materials of
small-molecule polyols can be used in a variety of applications. The practical application of polyol phase change
materials is seriously hindered?2.

To address the above problems, in this work, with the help of multistep of melt blending technology,
small-size low-defect graphene powder was introduced into the polyol phase change material
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tris(hydroxymethyl)aminomethane (TRIS), and a phase change composite with high enthalpy of phase change,
high phase change rate, and low thermal hysteresis was obtained by adjusting the content of graphene. We
carefully investigated the effect of graphene incorporation on the interfacial interactions within the hybrid
materials and their phase transition behavior by a series of in situ characterization techniques. Graphene flakes
acted as hotspots to transform the nucleation process of TRIS from the initial homogeneous to heterogeneous
mechanism by introducing supplementary nucleation sites. In addition, graphene as a nucleation site led to grain
refinement and the formation of a graphene-PCM interface within the material, which induced a deeper structural
transition to the phase transition state; the additional interfacial energy increased the energy barrier of the
solid-solid phase transition and boosted the enthalpy of the phase transition. In addition, graphene as a hotspot
changes the phase transition process of phase change composites and improves the heat transfer efficiency within
the composites while drastically weakening the thermal hysteresis effect of the phase change material itself by
decreasing the domain size and the pinning effect, providing a new research idea for the preparation and
mechanism study of high-performance phase change composites.

1 Chem. Rev., 2023, 123, 491

2 Nature, 2019, 567, 506
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D09-P37
R/ B R & PR R E T RE S H A KRR K B
EWAE. 2> Ek
HMGTLRZEFDER X

N R BETR H 25 AR T R A REVR G . A ERASPE A SZIRR A, IRAIIFR T — R =R
YIRS KN (SMEG) . #45d MWCNT Al PEDOT: PSS iFACBEN S A WIE N . FH
W, ARG R ZAPERE PVA A HCI S E AR RZ . 24 SMEG 1] 7242 0.44 V 15 K
PREE (Vo) AT 30.83 pA HIR KGR () - 247E SMEG HI—MIE I LICH WG, BeK Voo Al lse
Sy BB HNE] 0.57 V M1 66 pA . 4 SMEG I KIIZ N 0.29 pW/em? 44ME A 1 kQ. Bk 0¥
TR A, T DL 3R v e TR A R R O et TR . SIS, SR E
PSS (Vo) JLTRRVER N, T EM () EIFBEE b 24, FEN1D SMEG i,
Voo 158 355V, TMFFE/SD SMEG I, I iA%F] 204 pA. HEENA SMEG HT/E 510 41 T iTh 4
5% 7 LED AitEEs, o TR/ R B E R . A4, SRR 5%2 SMEGS 54116 75 40
AN R EE I H B AT A 1 2 R R AT KB — AN AL LED 4T, JE v LERsEftde 27.5h. SMEG It KRR 4
B B SEIAE PR IR R R B D H 7 S LSS b . SEE )R, 2 SMEG ik n] LR
T &P, S SMEG 75 0°% 180°TaH N Hi T, Voo RRIHMEIMARM. Fit, 2 EM ST
HPEREAN M . R PE . A &P AR 2 A S5 i 0 s L R A S B A 58 Hp K T R A R AN i B (4L 1 g
TR
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PRREGUOR L IRAE 2SO IR A% BRI IR R FE R BT SR B AL
R HxL RN, EAR
W) E T APNES

BP0 S AR (PM2.5) 15 3 fii BLUE IR B (COVID-19) JBULsh NI A= v fg Re iy >k 1™
B 5P AT H AR R BT AR 2> B AN B L 4 T Ff PVA-co-PE 4K £T4E (0.71 +
0.16 um) FAEBANAA KRR (25.25 +7.03 nm) XU L8 h FE 4580 2 S8 (NACT) o HEEAHTRAK IR T
FCPIATLEE 2 B2 ) S BE R A K B FAR KR A PR (SWCNTs@AgNPs) LR e # Rkt s
PVA-co-PE K& 4 I3k 2 (Al (28 /E FH B 2035 E . NACT-2 <M B i S i g 1 g, %
PMO.3 L JE%R N 96.58 £0.49 %, JEF& N 129.67 +2.52 Pa, AKHER LW FI1EH . NACT 2K uEd £ H
T PTHEPEREXS T E. coli A1 S.aureus, B 713 AgNPs & & (K38 0, T P e 72 1558 . SWCNT@AgNPs
FE R AR g Kk R I A 1 S L X %, T 7 NACT 2SI A S 110 3 B PR AIAL IR B, AT P T AR 1A
B ARG S IR RS . BhAh, NACT ZS e R AR5 SRS, PRI A P i S <R FAL

(BMEGS) JUttE NARIEIY rhk 2% L4 RE . B4 BMEG (2 x 2. cm2) it H A s A % RV RE I 2
510 mV F1 23 pA Zifi. N TR BMEG i e gE, nladid & 210 5 BRI R s T HSe 8. 6 /> BMEGS
IR SRS 2.5V B L, 6 NIRRT SRS 60 pA M . B, AR 3 AN
BMEGs X 3 N HELIVAF S AR i, ARG 6 3 /N2 o AR AR AT B IC AT DA sl 2 — /ML LED
Z AR N R AT SR R m e RE . 2 ThRE IR RE S UM PR L T — B LA AR s, A BTk
IG5 COVID-19 IR YL R AR GHL .
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AW, ERBE. X, R
RGP

BEXF H TR A SEAE T BR R IR IR LAR A A B PiistEZE . ESL S R EE . R S R 2 A i)
A, R R BT AR 2 Bk & T ANE BAR KN - LIRS RY) (EVOH) |, JERDEHL . dnghker4E
1E b FEMGEH I T — Mk S AR AT YERE . @i SR FE PR A eI e v RE . Buis i S vl &
S ST T, RIUBEFE GOK LR 4RI 10 /L IIEFRHR B R B 2k )8 5 , Fa e JE iif & 22660
Lm-2h-1, 5T Pall®pi L/ (4840 Lm-2h-1) . £ 2875 KR AL B S5 (86 FE 9K 4R 4E I A2 e il oA
6600 Lm-2h-1, Tk A 1760 Lm-2h-1, FRILH LR SRk 28 SRR . Bhak, 15 345 IIBRFEgK
Y2 80°CKIF e o I Bk B 28 nl ik 43%, 177 fif M J (1) 8 2k & 264N 32%, 3R BB FE oK 41 4 st
TR TR AT B AR R . Dl A R FH B B AR I A AR A T —FloRr B AR

D09-P40
FAT 2 EAEBE S T MR B AR BEBOLLT

HfEZE

RER:

IR BA & KR RASBREAOCEREI A, BILERZHLA TR 2GS A EE R
IR F1. AT, HIDREM Z AL TR EHE L B 2R i) iE TR B RS, R0k, ATk 7 —F
i B A S BEIR TAR PR AL BE ) I AT SRR KB GET (AHOF) o SRATIE IR H L7 % pE (CMC)
NIERL, FAHEEIRSY (OSA) N, SINRO B —NMREE (PEGDA) N H.F M s T, il
WA 2% e RISl A LA B B DL S BRI T AP RS M B BE 0, (K BEIRET 4R D RERE IR e B A . Dt
FIRMAAE W, AHOF 1 b3k nlik 1.5 dB/lem, HEHHE:/E ot SPERRIK IF BB K 22 4R 11 90%.
I DL B T B B A A R R R 5 BEAT AR R, SEBIL T SR ET RN T AN A XCBR K
N2 TN JEREEE T, AHOF BIPR/SDIRERTH 7 J5I7E 640nm Ak LK 720nm AbA7 X I (KIRFAE I, IS8
LR REm R . TS A SR I T AR BURO AT R TE AR SO e ), HAERRHNAT
FA G BT A ) e A S A

D09-P41
#F 3D Fe304/V-EVOH KA 4 BIER R A SBR A R T TIRE KR R R
R, . T 88
AN

IR, H T KR S THOR BHREZ R 28 5] 1 ANATTHI) 2 0k . SR, FEXTERI 28 R R . A
AR e S B ROR DL R 28 R A R TH ER AR REEPRIRAARAFAE . TR, FRA G AEM 2% 7 —Fh o /K B
HEF EVOH PUKEF Y RER AN TR AR ER K HIHETE FesO4 KB IR B & BHIR . 152t T 45 st rf
#, FE L AKFDGRE RS T, 3D FesO4/V-EVOH 7% 8% B A 2.446 kg m2 ht 75 2% K A1 165.5% 1]
RNPHBEF ¥, LT HATRIE R ERORPHRE 28 R as 728 K MERE. [FII), AN RRIEREE B a5 A B vh AT 2
ResBABEFM, WHAR T FE@EENY 5, B ERR A 0 wt %I nE] 10.0 wt %, ZEK AR
AR, BIARE KRR T % 6%.
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GNOK T S AR I i ) 28 B A A8 BT WO TR A S I T
HIRR . Edh . AR, EAE
)G TEAPNES
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AR, B BTREVRS R R R R, BB IR ) e T A B T . AR | R A e el e [ AR
IR, AMYAESEIUHTREEAT ML T RE SRR R . AR BHIR L RN T AT IR, B RERR R FEFE - PR AR
LIRS A SR R BE S 7 o BEEAR R N BAT BEREA . TCI5 Y (0 A E AR JFUR R R A IR R IR T
AT AR, EILE BN (PES) HIJEE FMSIgK A 48 58 206 (PED (B2, B A E S
ST E 5 IE AT RS Z, B2 AR 4 3 LB IR T 7 ghuE i s B 2 1 R, 820
IEHERREA R T &8 B T RS R . S5 SRR, GeKEF4ett PES BRI I it w1 35 /KM A5 & 1w
MIFREFERE s 7E PEI &0 5.625 wt%, TMC i#RE N 0.3 wi%lfi2& 4 T, fEIE /128 6 bar, 4i/Ki@EA
36.73 L-m2h™, SPRIAL R ik 99.36%, HREKES T4 BN T ik 115, Ko H A IR T WA IR A Ptk 1
BRI S, Ieoh, ARTAERISMAIER, WNELSES TRIVHRENEE R, R TR AR ARG
IR BRI A T e, (R VR AU B R R

RFRWR
D09-PO01
HHERT TER OGN Z BRI —PEBERA
FEER . EAL S ERME. EEM Y piErt
1. LEUVE BB R EHEH B A 7L Al
2. KTl K

NPT 2 B BAA Ve PR 0 2R 4E ot AR AR, BL PDA A HDA R JER, R — k0l & o+
R O AT RN, H5 5 Db B AT b, RA ATR-FTIR. XPS. SEM XJ it Hif
Ji A AN [R5 1 7 R A 3L R A SR AT A 2 S5 M RN R TSR b, SR AN ZA Rl B AR 2 DA R B 2T 2 A
NEHH AR RAE A 1T I £ 4 S5 A I 2 [) S i 45 G o BE AR A, K FH B 28 24 5 P DX SR Ak e P o 41 4R P R 1) 5
M. AEFEERKH: R Z B0 E— PG, o TEROERIEG N Faed &8, ot
J&i 75 S R R A TR R OIS AT R i e Ve iR R BRI N, 4T 4E S i 2 18] 1 T B U i R T
119.4%, AHET W Dy Ab B, S BT VISR IR T; 11.8%, — Bk Pk & B A et R 4 T
BROEBIA A BZE N AT, —BEA R T SR 5T

D09-PO02
TR L AT VR S5 43 T SRR A 4 1 o 4 B BR 4 B0 B

K LT >

AR

ARMRTT A9 — R R A BT SR, A AR TR I 4 A A0 A 2 R A2 LS IS 36 T BT
FEZIURA, =4k (3D) 4HffIEk{Ak (spheroids) i/ 3D B3R 248, WERIT 1 HIRIT HIT
o BEAL, AHIRERAR S RESHEMIM BN G, 3D HES TSR T AR HEIR T R R . SR YT
2L AR % DK LT YEAE 2 AU S 2 T T Z BIRLHT, BT HAE AR SN AR T T RO TR0 AR R (B
Z o AEARTWTFL A, BATR T 8 YT L BORSGE & FHIF S48 ik, il 7 BA D TBa 9K 4.
R B FHAR, AT I TAF 2] 7 ROK ) —4E2D) 7 TR K 4E o PR RIALIESIEOR, FRAT
REIXLEG KT 5 AN SR AR AT I E IR, A T ATV E S IO R S A ER A . AT FTIE XTI L8 R
A 20 SRR 1) 240 M 5 R 0 AN VS PR AT TR, UESE T e AT IHE A SUE B U A A T T
B AEN AL
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High performance carbon fiber reinforced DCPD composites via frontal polymerization
Langlang Ye,Qiangian Wei,Hongchao Zhao,Wenduo Chen*
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Carbon fiber reinforced polymer matrix composites (CFRPs) have attracted wide attention due to their light
weight and excellent mechanical properties. However, the traditional preparation process is complex,
time-consuming and large energy input. Therefore, we need an energy efficient, environmentally friendly, fast
curing strategy to produce these materials.

The frontal polymerization can transform monomer into polymer by the thermal wave generated by the
self-reaction exothermic reaction, which is a fast and energy-saving polymerization method. Here, we developed a
method for preparing carbon fiber reinforced polydicyclopentadiene (CF/pDCPD) laminate composites by frontal
polymerization. The fiber volume fraction of CF/pDCPD can reach the level of hot-pressed composite material.
The tensile strength, Young's modulus and flexural modulus increase with the increase of fiber volume content.
The flexural strength first increased with the increase of fiber volume fraction and then decreased slightly. As the
fiber content reaches 62.71 + 0.20vol%, the tensile strength reaches 938.27 + 41.2 MPa, the Young's modulus
reaches 43471.12 + 456.53 MPa, the flexural strength reaches 242.77 + 4.18 MPa and the flexural modulus
reaches 426.88 + 25.09 MPa. By comparing the energy required by the frontal polymerization and the hot pressing,
the energy consumed by the frontal polymerization is only 0.02% of the energy consumed by the hot pressing.
Therefore, the frontal polymerization is an emerging and promising strategy to develop high-performance
composites for industrial application with greatly reduced energy requirements.

D09-PO04
AR AL TURDRH RS PR R S A% R
EENES
AR

ZAUMRHER RS B LR M B P U A 1 58 AR A, T LA R Sl A R R X W P 1R e A 3 e 1k
I o ASCUA RV SR BRET YE 2 UM R RURAR AT R 2 AL R DRRE, 200t 1 s 28, 5% 7 AR
JERE R FE UL S AL B AN AT 22 SRR S PERERISANA o A5 AHR T2 2 ALADRHS DL 2T 4E 2 FLATRL A
AFHES T B A, DT T ARMREFYE L SURMORL S R A G50 18 M 21 25 2 SLA R TR RE IR THRCR -
LY, MPRHRRR PR RERE AL AR (g N3 iy, E 2 FLRR R o e B AR HANR TR R RO,
FAORLRIR S P RE BT, ELR R B B B & FE IS I (AL A2 3 R AR T 4 2 FLARL 5 FLBR A BRI B
e AR E A, P DR R SRR R -BUR R R VG HEI I, AHRET4E 2 SLA R R 2T 4
ZALMRHRIR S P RESR T IR, 7R RSN P IR AR IR 7 R e (E 2T PTIA 3 0.8 /edh, B RIFIITEM
W T RE o
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SHBORBRETHE S R BN LA LR TS BBMR} M R 5
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TFLZE (MPL)JZ i T~ 32 e JE AR L FEI(PEMFC) SRS HUZ  (GDL) HH FH -2 i 7K A M R 1) S
1 o AR SCFRATH 2 FLGUKBREF4E (PCNF) A1k B2 (CB) R & F R R T R FLIEE K 4 T GDL-PCNF-CB.
GDL-PCNF-CB #1ff] CB 37t T PCNF M\ BRI = 4E MR 450 b, 24038 T ILE IFLEE M . X PP A 5
IKEE KT GDL-PCNF-CB 1] 4% 117 3% (4 I Bl CMEADTE 60%HH %6 2 T 1) i K T 265 3 ATk 1287.7 mWiem?.
AL ZE BHPTIEIGAIE T 1304 GDL-PCNF-CB [#) MEA 1% J5ii FH /7 B &5 FRAK, UF ) 2 & MPL RIAELEHEK RE
P SRS At 3T, i FLAR AR 1 gk — 20 5 BeiE GDL-PCNF-CB [ W 2% 45 K4 B e (it itk
HeK 545 B 2 18] (1) T4, 3% PEMFC ZEAN AR RE 44 T 0B .
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