%10 5% 4 RooR F R Vol.10 No.4
2025 4 8 A Journal of Clothing Research Aug. 2025

ETHEHLEARRERSERAK
FHFRASHMRARER

s 1 1 = =1 1 9 223 . 1 oz * 1
B X, ¥ &, K58, WG, ZEHRF, Ra, A4VE
(LLIBAE GHRFETRER,ILH L% 214122;2. kb A% NFTREFR,TH Ex%
210037 ;3. B AR K % 9T 7 A AR e VR B i ARt [E) G BT L, DA w o 210037)

W OE. MRS g EREMRAANLZ BE HERTAESFHE AL FEMRELAS A
8RR BT R . M E B Bt ROR Ao R 3T ARE IR S Ty @ 14 R A4 R AT 4 dE R ARG S F IR AL
AT RSB GLERENE RS HREMMAR G LEREMHNFT E, 2T E2EGFEHK
MR LA REMAETRIRE EREA ARG RS, AR AA, FH—F BB R
LR YA REMAE S AR R AR KGT T @ A AT AR, A E 2 8 TR dF S A B ROR AR LA A
B LN ER T R, AT LB R RRERR TR P 6 2 AR, RIFARETE N,
KPR B BB A KT 4 R E AR E B B A AR I

RESERS.TS174. 1 XHIFEM: A TE4H2.2096 - 1928(2025)04 — 0289 - 08

Research Progress of Micro-Nano Fibrous Nonwoven Materials with
Unidirectional Water Transport Based on Electrospinning Technology
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Abstract : Micro-nano fibrous nonwoven materials have characteristics such as customizable pore size, thickness, and wetta-
bility, showing extensive application prospects in the field of unidirectional water transport. This study briefly described the
unidirectional water transport mechanism of micro-nano fibrous nonwoven materials from the aspects of the differential capil-
lary effect and asymmetric wettability. It summarized methods for preparing micro-nano fibrous nonwoven materials with
asymmetric structures using electrospinning technology. Furthermore, the study analyzed the application potential of unidi-
rectional water transport micro-nano fibrous nonwoven materials in functional clothing, medical dressings, and other fields.
The research concludes that it is necessary to further expand the research scope on micro-nano fibrous nonwoven materials
in multi-functional integrated design. This will promote the development of unidirectional water transport nonwoven
materials towards high-efficiency and environmentally friendly, durable, and multi-functional integrated directions. This
advancement aims to meet application requirements in specific temperature and humidity conditions or profuse sweating
environments, thereby enhancing human comfort.
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Fig. 1 Micro-nano fibrous composite materials with
varying pore sizes
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Fig. 2  Unidirectional moisture conduction mechanism
of micro-nano fibrous materials with asymme-
tric wettability
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Fig. 3  Unidirectional water transport mechanism of

Janus micro-nano fibrous materials
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Fig.4 Schematic diagram of each layer of micro-nano

fibrous material with asymmetric pore sizes
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Fig. 5 Micro-nano fibrous material with asymmetric

pore sizes and conical microporous arrays
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