% 43 # I_J.Lmiﬁiuﬂﬂ 4 Py
2025 FE 1 Technical Textiles [ BT A 5 R RE AR

AR SFERMEREREPIINFE

EE Fiam
L LT B AR RG] T A B4 214000
2. ﬁko‘céﬁmk G Al TSR HA & 351100

O EATHEBRRBER, EHRYEARAGHRRESE /LR FEREEEF LAY, AEFRRE,
RARESEF/VHKMITEFOMRNS LML BN TRELETLANFERRENH 0 ARRELELHE
T E AR, é*ﬁ‘%ii)@w??i BB I T B R R R A A B TR R SRR TR R B BT

3R AR — AP KECE A Iy, R o3 kA ?J‘ﬁ’])'ﬂz’LiL%%I*JiEii&Xﬂ'i&.fé/fE%E&kﬂ‘E
lls’cﬁﬂfﬂ RE NBTEBRELEFEEMEAFBREAELYEE (NFC)ARE (R E FRILEL A
FARE) P EY R,

KB RAELE ;- FUERY BB K TR E ;LB 1E (NFC) AR 4 45 M S b4k T el 4
HFESES TN 82;TS 186. 5 XERARERD . A XEHS: 1004-7093(2025)01-0001-06

Application of liquid metal conductive fabrics in flexible antennas

N 1 2
Dong Shutang” , Wang Junsheng
1. Jiangsu Glory Energy Saving Technology Co., Ltd., Wuxi 214000, Jiangsu, China;

2. School of Textile Science and Engineering, Wuhan Textile University, Wuhan 351100, Hubei, China

Abstract ; Based on template printing technology, liquid metal circuits were scraped on the substrate
surface of knitted fabrics to prepare liquid metal conductive fabrics which were used as flexible
antennas. The repairability of conductivity after disconnection of liquid metal circuits, influence of
tension on conductivity of liquid metal conductive fabrics, and recyclability of liquid metal circuits,
were studied. The results showed that, the liquid metal circuits could be repaired by pressing or
heating. The fabrics had good ductility, and could adapt to a certain elongation range of tensile
without affecting the conductivity. The circuits could be recycled by using sodium hydroxide
solution. Finally, liquid metal conductive fabrics used as flexible antennas in near field
communication ( NFC) labels, such as school cards and children’ s anti-lost labels were introduced.
Keywords: liquid metal; conductive fabric; template printing technology; flexible antenna; near

field communication (NFC) label; repairability; conductivity; recyclability
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Fig. 1 Preparation of liquid metal conductive fabrics
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Fig. 4 Effect of tension on conductivity of liquid metal conductive fabrics

4.4 BHEEEEEMNTEERIERE

WA & JEAE R — PR 2R RL, B R A4F By AT (A
WebERE, HA RS SR S B SR R Il
oG WA 5 s, BEE A TS SR
PRI AS 42 8 R L U128 1812 A NaOH 1Y
BEbhrh, WA 4 T L T 4R VA % , LED 7E 29 .49 F1I
58 s BFZAMEK, I JE W CH B T S RS &R
ANBR, ST R, WA A R AR I ) DR s
95% ., WL VAR A H A T LA IR F A 3K R U
IR R R BE (A R M AR TR S

2y

29 s

R &

.

58
B5 RAEESELIYTEDICHR
Fig. 5 Recyclability of liquid metal circuits
N 4 N

5 FMERL

5.1 JRIE

NFC F3%8 2 78 JE B fl =X S0 31 ( RFID ) 5K
FhhZ b, 454 NFC HARBE G M8, HHA A
% Ak a4 B A 4 B ) 5 R e FE AR A5 AL
LB HT A NFC FREHETEL
AL B T ARG 3 Fh, B S s (R 35
TSR NFC R NFC ARZE Y P
HEHTHARLEM 1 NG Rdk, S h F%
m AT 1 3 AR BT Ay H AT B T e L i
fEf#% (EEPROM) Ml H 52 A7 % #5% ( ROM ) 45 41 A%
(K 6) B NFC RS (19 TAEJFEE AN & 7 fR . 3
TR A TR PR I 3 Ao IS B IR v 11 R st
S AR BEAEE Y  Xl A RE E L B Y NFC AR5 S i
BRI | S ARG 23 AE NFC bR %5 N JER IV H A2 78 e
T 5 PITE  JBN] 114 58 A8 L G A8 S LI ERL At
R EE IR NFC FR2s o8 A7t ) S5 T 26 A% i 45 13
B,
5.2 MHA

ETFHE NFC AR EEIEH, S8 T
HL 2L AT N 2 REE T NFC BRI 0] B m



%43 %5
2025 FFE 18

FUHRASHEE
Technical Textiles

o BFRM SRR

¢t
T

3&&

R J_Eiﬁ&’ﬂ?ﬂbﬂm
I

25 ]— l
:> EEPROM ROM

B 6 NFCARZEGR &M
Fig. 6  Chip structure of NFC labels

B 7 NFC & TAFRE
Fig. 7 Working principle of NFC labels

TR AT ZE B -1 A A AR B R v S AT —
PR R EFIE L4 fEEE SR A TE I,
HTFWELER FHLYH NFC bR B A R
EXET A K NN NN AN 7 =W A
BRI AL P R IR R TR AE A R
LU NFC #5%s . MR 8 FTLLA H NFC A% 512
HUEs Z B AT T 808 1 5, LED 5% SIS R
A& H, LA, 36 0] 3 T4 L8] NFC bR i
LED FPRAS , HIE bR 28 e B A TR, sy it
W0 NFC b2 53 AR 42 il B LED & AR 40 IA) , 3X
L5 LRV 1 2 A HL I TE VA B L B, RO

B8 ATikALHFR A6 NC ISR TREF
Fig. 8 NFC labels based on liquid metal conductive

fabrics used for campus cards
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