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Effect of post-treatment process on performance of antistatic filter materials

Liu Jingxian, Ren Let

School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, Liaoning, China

Abstract: Two typical antistatic filter materials, the conductive type of the base cloth embedded
with conductive yarns and the conductive type of the surface layer mixed with conductive fibers,
were selected as the substrate, and polytetrafluoroethylene (PTFE) emulsion impregnation treatment
and PTFE microporous film coating treatment were carried out to obtain the composite filter material
with uniform surface density and thickness. Then based on electrical resistivity, static voltage decay
time and friction charged voltage 3 indexes, the effects of post-treatment process on the properties of
antistatic filter materials were investigated from the perspectives of dissipation and accumulation of
static charges. The experimental results showed that, the antistatic performance of the filter material

increased after impregnation treatment. The surface resistivity and volume resistivity of the dust-
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facing surface of the two kinds of filter materials decrease by less than one order of magnitude. The
static voltage half-life of the dust-facing surface of the substrate conductive filter material and the
surface conductive filter material was shortened from 0.40 s and 0.23 s to 0.38 s and 0.20 s
respectively. The friction charged voltage decreased from 1 043 V and 596 V to 668 V and 67 V
respectively when the friction time was 60 s. The experimental results also showed that, the
antistatic performance of the filter material decreased after film coating treatment. The surface
resistivity of the dust-facing surface of the substrate conductive filter material increased by one order
of magnitude, and the volume resistivity increased by less than one order of magnitude. The surface
resistivity and volume resistivity of surface conductive filter material increasd by 4 orders of
magnitude. The static voltage half-life of the dust-facing surface of the substrate conductive filter
material and the surface conductive filter material was prolonged from 0.40 s and 0.23 s to 0. 53 s
and 0. 77 s respectively. The friction charged voltage increased from 1 043 V and 596 V to 1 952 V
and 920 V respectively when the friction time was 60 s.

Keywords: post-treatment process; impregnation treatment; film coating treatment; antistatic filter

material ; surface resistivity; volume

charged voltage
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Fig. 1 Post-treatment process diagram of

antistatic filter materials

1.3 RIESWK
131 BORMH KA

TS - DB AR 2 1T BEA T G AL S K1
FEETHM A T BB AR & b SR R
AITOMIE S



FUHRARANE Vol. 42
40132 ot r~
k R Technical Textiles Jul. 2024
% KR GB/T 24218. 1—2009¢ 25415 3k R x A (2)
N 3.y Jefs AN =1 S P p\ = v 7
AUE AR T 5 1 EB 4y B T AR BT DU E ) h

P, M 3SR A T2 3

UE R JEL B . MK 3 GB/T 24218.2—2009 ( 45 41
f AESUE A I T vk AR 2 R SRR A AE ) B
MR 1 R
1.3.2 ®MER

FIAF AR R R A BH 32 43 ) R AR ok b
SR P77 0 S DR T | A S e gy AR E ) M B
PR PR I e L AT T RO R ) B R R, L PHR
HIIHRAR . GB/T 12703. 4—2010¢ 2541 5 e
REIRIS T 5 4 FF03  UBHR ) R AT an &l 2 iR,
I == R AR 7 0 e XU 1) 2 1T PR BHL KB BEL, B
3 AKX BENE R 25 R 50 B 55 IR
25 C HHXHEEZ) 40%

CENER 2 AL
Huzk

— ORI AR

AR AR

— JERHARE

RIEAR

— —

a) IR ARG

ik Wik
B h— | 24
L | gt by
R
L s T
AR 1

) m— ) m—

b) PRETEFE AR A
B2 dmiEaXEErERBELT &

Fig. 2 Resistivity test devices diagram and connection methods
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Fig.3  Microtopography of dust-facing surface of the substrate conductive filter material
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Fig. 4 Microtopography of dust-facing surface of the surface conductive filter material
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Tab.1 Comparison of basic performance parameters of antistatic filter materials
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Fig. 5 Resistivity of substrate conductive filter materials
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Fig. 6 Resistivity of surface conductive filter materials
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Fig. 7 Attenuation time of substrate conductive filter materials

K7 A1 8 S



0L

FEUBRARE NN
o0 o
2024 £ 7 H Technical Textiles [ S ERiEHE
25 =
o AT v AL Al © B 10 B
o RRERE - BRI 2400 o R - S e TR
20 e EBURAE -0 ERUR U 3 aop L7 AT - -0 U1
25T > 1600
= H
= e
®iof #1200
=
skt 800
400
9750 30 a0 0 60 70 80
R EL1/% o
B8 @S A AL AT G R ) PEPRR /s
Fig. 8 Attenuation time of surface conductive filter materials B9 oA S A ek AL 2R AT S R R
Fig.9 Friction charged voltages of substrate
( 1 ) {%{ﬁﬂ‘fﬂﬁ . *H [ﬁj ﬁ{}ﬁ 54 @ﬂ ETJ‘ ,2 ﬁ(jﬁﬂq% conductive filter materials
I RS S DU (A B AR A B Yy A o, Herp ) A e v A 200
WAk A2 T 46T A L PR R DB S09% T 7 6 1] ( 2f - AU - BRI -e- BREUAE
cp- ST -6 BREESE -o - BIEESS
SED) 4 M E R A B (9 0.40 50,42 s G E AR = BRI =2 - BRI
0.38 5.0. 39 s, [fi] )25 3 FL 7R 8 R LR S 0k 509 P
\ _ 800
B 1) 43 53] P ARG b B Y 0.23 5,0.32 s HiJH & %
0.20 s.0. 28 s, #tHL He £ Bl [|) i 28 1k 3 22 5 8k} i
FE AT ) LR A OC, B i BN B R %
o s . . . S 400
FH 22 URORL 3R T B PN A A 2 M he U R ) K ML,
B[] 25 A R I, SR TR ORI AR A [R] 5 B B
T, UEOR FL BH 3R 2 2 ) i R s R D I TR] A E A

F 0 IR EALES , SRR i A B AR A R
RAEAT , e Ul s ] R S T 4 6

(2) BEAL IS | AH [R] S 0l Le AR, 2 b ok i
F R S DA (R B AR A B S, Herpr | A S i 7Y
TRAR 200 0 TR R o4 AT R PR S D 50% ST 75 e (1] 43
STE R Kb PR 0.40 s,0.42 s SEK F 0.53 s,
0. 46 s, [f1 )22 T FL 70 i Ak 2000 24 A7 1940 A< T 7 FR R
8, 50% I 5 55 (8] 4330 B AR AL FRE Y 0.23 5,0.32 s
FERZE 0. 77 5.,0. 34 s, B IEEAL IS b i L e 2l Ff
[i) P Jirt PR 5 322 5t Ak B8 ) AR (], EL P T 7 B A 3 X6 T
J2 5 F R RO H B 232 5 i B K L FL R R D (1)
A2 B A 52 et B 0
2.4 FREIZIHEMEZTBEBENIG

SRR 55t b BRI RS A B X e e P DR EE 42
HHL L R s, UK T 2 bRk A BRI S EE S A
6] 4 10,2030 .40 .50 F1 60 s (148277 o H | 2%

PEHE )/

B 10 @ &5 AR A IR G R R
Fig. 10 Friction charged voltages of surface

conductive filter materials

K9 A 10 Bos .

(1) BB IS | AH [ EE4ZE I [R] B, 2 b 8 2
P L R R AR B /N, L YRR AT [E] A
60 s B}, FHE A e L AU ka0 24 [T | 14/ IR EE T FL F
JEAF I AR AL FEAY 1 043 V898 V /N % 668 V
446 VTl JZ2 5 H R S8R 2 T | v ST EE 4T L
FEDU 43 51 A R AR FE Y 596 V673 V JB/NE 67 V.,
213 V., XA REIE P Ok EE 48T L R B /N T
TR} T RRUR LA 1) 22 /0> T L g R SR i oL oy
A SO HCERIE TR ZE R . B TRS R L B3
BEAR, T2 8k B 5 AT — o 1) R T 0 AR, DR e



=y =] .
EmEHE " rlLFIEZE_,..?, Vol 42
L Technical Textiles Jul. 2024

FA 7 [ SR b S 2 A< v itk s R 90 80P 3 B I bR, e iy
FRER /D | R4 W L IRt/

(2) BERGEAL BRI, AH () B 452 sk [ F 2 o 2R
P i R BOR AR B B C , Hery A S H R K
AR 24 T R ¥ AT PR 45T H PR R 4 1) DA A Ak B Y
1043 V. 898 V K% 1952 V.1 153 V,[[H)Z2FH
TR AR 360 24 TR A1 A< T VR 45 H H, D 3 31 AR Ak
B 596 V .673 VIR E 920 V. 762 V, 5 HJE
—J7 TH M JEE 488 7 L P 90 1) ) BE 5 I8 PTFE fofL R
AHECTFIEpE | 76 5 5 28 B o Ay BE 488 1 o i v o o B
BRSOy — 7 TR R AL 1S F R 3 T
FEMRAARFRHLBH 28 | 305 B0 Ay 38 2 8 ORE P 38
[1a) A b it s 10 0 00N, TR T e [ A P A A5 et
rHORR SR A S H s R, OB o B R R A I A Y
JEE BT L RS K

3 i

VEFE 2 b SR T R EORHVE Oy ST 38 T
PTFE FLI 1% i A BT PTFE foFL I 7 % Ak 24 44 15
RIS T RRE X 2 Fh gl I b BT S AR M
REMNR S M JE At I, 3 SR 9T I A 3 T 25 % kL
P PERER 2, IFA5 LU R 458

1) 2 B S, U NPT B M BE T, T H
BH 2 AT HL BH 32 R AIC, 7 F Hs o D ) 45 J, i
o PRH T AR B T 1G5 5 R4 H H s/ sl
FLfaf B (1) BE T 1G58

2) R B S DR BT ER MR BE R R, SR T
RHE ARFH AL BH AT &, i F e o DA (] A 4 i e
o PRH T B R T 055 5 R4 H F 3 R ek i
FL i ARUZR (1) BE TS

3) ¥ ot b BT BE A T H R ORI 1T )2 S AR X
2 FAS ) 24 7 1 47 i L D8 RH 2 B 1) 52 i G B 8 [X
S0, (7 A G 1T 2 L 7R ARk ) 5 T 5 %o B A
S R R A0 R R B Ry

4) 2Tt b BT[] — ek 360 24 T R T G )
e L T 1 2 i) R A A () 7 7 R Ak B[] — i
BRI 2 T F P B 14 5 ) ) S e T X T
CER AT

WA KT 6

S 3k

[ 1] MiFsdk, B, AV, & FRELSKBREHEARD
MRS EREEELER[)]. PR, 2022(1) .
47-58.

[2] 7Rt FRRrEE RIERPIRRmarRE[T]. 48
REAF5T, 1998, 9(1) ; 47-50.

[ 3] Bfunt, BRI, &3 % B % 25 75K 22 £ 00 L Al
HHUEPERE S B E TR (] P YA,
2023, 41(10) ; 37-43.

[4] Db, 5kET, Gk, 5. RUK ALY
el A B 0 T R AR L] Ak g5 A,
2023, 41(3) ; 1-7.

[5] MR, BHEZE, RV§4:, & PTFE BHUEEX T
AR R R RE R [J]. ED Y, 2019, 45
(20) : 42-46.

[ 6] #j=mk, WA, Xk, % BRI IR g ki)
Tl RICHERE[T]. RAERZ %R (A RFHEM) ,
2024, 50(3) ; 45-52.

[7] f#R, KEF, XIE4E, % PTFE KilgkZ %M
ST AT R R RE R [T, PR G LHEAR,
2021, 29(2) ; 81-84.

[ 8] /W, ybl, Mk, 55, JUAN T IEA R S
REMBA AT T]. T ES =, 2018(4) . 41-44.

(9] i, W, WiFemk, 2. DrssE sy SO ug ki
MR BE R A B S BF ST [T ], Tl % 4 5 3R,
2020, 46(10) : 38-42.

[10]  XUEE, BRE =, dkakd, 55 G IRk 3 mink
PEREMERLT]. WAL LA, 2022, 30(1):
162-168.

[11]  FEEERE Xk A s R R[], &5
21241 1998, 19(5) : 306-300.

[12] BElE, B%%E, RKRZE FHHpPEsSEARIM].
PO, POLmFRHE RS I ik, 2019, 137.

[13] Apbkide, FREK, SkES, . w5 BEA R A
T AL [ ], Wrdb R 2244 ( H AR B4R
2007, 27(3E T 1) . 26-28.





