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Electromagnetic Interference Shielding Properties of
Poly(Vinyl Alcohol) Fiber Film Decorated by
Nickel through Magnetron Sputtering

XIE Qian, HAO Xuehui,ZHAO Limin, HU Xuxu,ZHAN Yanhu,LI Yuchao

(School of Chemistry and Chemical Engineering, Liaocheng University,Liaocheng 252059 ,China)

Abstract Polymer based electromagnetic interference shielding fibers have been applied in the field of
wearable shielding devices because of their excellent flexibility. However, it is a tremendous challenge to
fabricate fibers with high-performance by structural design and process optimization. Herein, by employing
magnetron sputtering approach,nickel coating was decorated uniformly on the surface of poly(vinyl alco-
hol) (PVA) fiber film which were obtained via electrostatic spinning process. When sputtering time is 50
min,the electrical conductivity and saturation magnetization of poly(vinyl alcohol) /nickel(PVA/Ni) film
are up to 47.7 S/cm and 16.1 emu/g,respectively. The excellent conductive properties and magnetic proper-
ties endow the resultant PVA/Ni film with the outstanding shielding effectiveness(16.0 dB) and high spe-
cific shielding effectiveness(the ratio of shielding effectiveness and thickness) of 9.6 X10* dB/cm in the fre-
quency of X band.The reflection efficiency is the key factor in the shielding mechanism of PVA/Ni {ilm.
The resultant PVA/Ni films have the potential application prospects in the field of shielding clothing and
wearable electron device.
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MEE LA ERBEARNEE, BN RELRTREIETE. RARER TREFARIALEH/E
fE5E (B R BRI R R B EE W T AR B REE. 0T HRBEBENEE, TR — &5
BB R A E P2 BN, SRR, REYEU#EFRMERAREZ 5 AT B KILE,
FanB ol R S TR AR A RS . EEE R, RS YR T E A A )5 R R M R
T 45 BRI R A ok 58 F B

HHGZE-THERSVAERTIYE WA BOTE, BEMALE, B X THEGZ
HERSYEBBBERMBNRE., AEBEMRAZRITEZME& TEER 0.124 mm, FR#AABEN 25 dB MR
MEk @R ABRPIREL EES . Yang FRDHRMAEN 47.8 dB B B 8 2 45 /4R N K L/ MXene H & H
JBEET o 5RO v R R A L Y B M RE AR T i R RS M R M B R, S RAKET S
REVHWRAET RS L, RBNG AR R G 7SR PR T T B BRI A 8B R 3L B4 W B Ak BE .
R, ERGYAERAL R —BEEREZ, TUEEFEREBIRETHHEAR, A TRERAE. ERE
Ve gL, R SRIREN TS EEAFH A EMBEERE WA TZ., flm.Ji SRR TZERRN
WA EHRTHE—ESBRE, BRI RROKBEIEF] 90 dB™ . RETAM, W EE T ZRARA RA
ERANE & R AR i 227 RS ARENERB, AMUE R ES/RE TR, W AT &R REE,
BEAZ IS R — R BV, A=A =R . B S T L A& BR 5 5t (HR AT LIOKS o 5 il 35 Y
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2 SR ZHL ) R e 2 0 S B AR e B A KO T 1895 7 R B N K e 1) T 4% 3R T, 5 A M IR I T R 490 0K R ) 2 i
FLRE, R TT T AP RHE BRI BB . AR E SR ORI AR & B U 0.109 %0, BN KAL T 52 B A AL 0.013
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2 EL R A R B AR S ARGE (LR AT 5 4 A T A T A A AR A A v L R e R A AT A IR
—AE R

TERTH TARRZEAN b, A SR e 25 2 T Z SRR T 2B, KB T M W AL s W B i & 4R IR 1Y
&, FARERN TZERBRYGLHSNRSYAEBEEEN 1.67 pn) MREHET RN E
BRRE IR FRALRE N 16 dB WAMLEF 4R . &R EA A B REEA T B, RN {URBR TR & W AT KLY
B R » o B4R T HL T o R 95 F) BRI Sk ARG 2% , AT (6 8/ 2R 0 A R 0 X5 B L R O L R B
MR . A ST 2 ) 41 4 R TT DAL T ] 58 8P e A
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2.1 LR Kbt R

RZIHE(PVA, RS 1788) i R kAR 5276 FR A ml 4R At ; SR8 (BB 5 99.995 %) i ik Hi
M ALEO R A R R R4,
2.2 Heais
2.2.1 RUWBAEBOGHNE. BF—CHRENWPVABMRBT 00 CHEBEFKP.KBHEESFE N 15UH
PVABW MG HER FRBBNEN S HEEMBEHNE L, ULEAZN 0.8 mm K4 L IEK, DR
Y8 e & BB Sk, LA 0.3 mL/h MG EREER 10 kV WA RBEHTHBY 2, giedBidh,
ERS AR ZEHEES R 12 cm,
2.2.2 B/ RILHEBUEEGHE. B PVANBHRYGLZEE THERIMNERES, MFTZ0F K
h# % 50 W.EIRN 0.8 Pa Bt G BN 5 r/min B MW E N 20 mL/min i&EH 25 °C M K4 R
RER . AR ST BT 8] AR TR, X A4 sE AT v & . PVA/Ni-0, PVA/Ni-25, PVA/Ni-50 = F £F 2 B #9 k5t B
43514 0.25.50 min, #l&WBEEWE 1,
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Bl 1 PVA/Ni £ 4 15 i ) o5 i 7

2.3 Wik 5 RAE

F 3% % &8 1 B8 7 B3B8 (SEM, Zeiss, Ultra 55) RAE A6 K OLLE M #1 EDS B3, A X SF&47
B (H A< B2, SmartLab 9 kW) WA B I 45 MFT 8. FIFEE LakeShore /A Al 7404 T VSM 3K £F 4
IR R T 0 [ 2% . ) FH BV EE A3 T (Netzsch STA 449 F5) MR 4F 4k BB R R IR E , T BB N R E ., #
H Keithley 2450 R W AR BB, @S B 5 B R RAXTEMENFEE, FIHRXENE D
WA CR RS, N5247 A) WKL T 78 X BB (8.2~12.4 GHz) WL B FR R M BE . b RE X B RE I R S B 3K
(R),MEAFAOMBERB(DEAAR D ~Q#HTHE. BHREREE(SEDRERAIEP,D
At 2 F (P o) BIXT L, 4 T R B (SER) R Wi #E (SE O M2 E K ST #E (SEv) Z M, i A K
WA, —8ME,%Y SE- KT 10 dB B, SErIERI% T SEAF SEx ZF, IAK(5) ., SEAF SE-GEF A
AREO MDD BHTHE.
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&% 25 min B}, PVA/Ni-25 £ 4k B i S i 3K 39.5 S/cm; 249K 5 A 6] 2 50 min B, H S R H 0 E
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3.4 g bR BB o AT

PVA/Ni £ 45 B A5 4 5 1 5 o 4 6B 0 R 1 BE L TR
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B D RO BB . B B R, 7E X BB, PVA/NI &F
R BN AR S PR B AR TR, H5 IR S 4R 0 B[]
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