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Charge-Eliminating Characteristics of Non-Woven Fabric
Treated with Nonionic Surface Active Agent

Yuji MURATA,* Masato Dor** and Hideki HARADA**
(Received July 3, 1997)

The characteristic of newly developed Non-Woven Fabric with Charge, Eliminating Function
(NFCEF) was investigated. NFCEF is made of polypropylene single fiber of 20 ;m diameter and treated
with a nonionic surface active agent. When a charged substance is wrapped up in this fabric, the
electrostatic charge on the surface of the substance is believed to be eliminated. Our experiment showed
that electrostatic charge generated on the surface of a polymer was eliminated when the charged surface
was brought close to the surface of NFCEF with a small air gap. It was also observed that, when NFCEF
was in the electrostatic field, considerable electric current was emitted from the surface of NFCEF to the
air. The current increases with increase of the field intensity and relative humidity of the experimental
atmosphere. The current emission from NFCEF surface is considered to be due to weak discharge on the

surface or direct charge emission from the surface.

L. &

ik & OBEAPEERIC & - THRAREICRE L
HESE, TETIR2LETH->T, HELTBWTH
kP ERCIFBELRY, i, WEISSMOWE
CEMLTY, COBMBESEI L TEBEILLY, fl
ZITHE LA REICEN LSRR EEESI R T
b, TOBMBBIFLALELLZVWI EPASNTHS
(MBELKHEIL L, FHRAITHB). Ok, #WE
OB OERF TR TEE A iThida s kn,
HEBb KAWL TWEHEE, RERZHRELEREO
BREEMRZES CEMIRNEEET 2 ke, BEC X
DFETBAF L THHIT 2 HETH 5,

DU, WEREEATY S EZOEMRBEKIT Y
HETHET 20w, HiLvny 4 7OBREME (HXH

F—D—NK IRE, A6, BREME, |, &
[g

* RIS TERER TR (278 ErHTT LR
2641)
Department of Electrical Engineering, Faculty of Science &
Technology, Science University of Tokyo, Yamazaki 2641,
Noda, Chiba 278, Japan

= b a bRt (108 BREHEXE 5-6-1)
Idemitsu Peterochemical Co. Ltd., 5-6-1, Shiba, Minato-
ku, Tokyo 108, Japan

bR, BREM T, NFCEF, Non-Woven Fabric
with Charge Eliminating Function 4% Z W2 § %)
BESNIZ, Thidd i L b R L, EROBREI
TEHEEEEEZDLDOTHH T, TORBO A A=A AN
BRkH 2R TH S, L LBBERORE R, 7—
FOESDERFITRL, WEHBCL>TEESNTEEL
RSB Y, BROERIIEELET 5,

FEFZEIE, BRBERBAICOWT, KBRS 7 ORFE
T REHEE DR TER T B 1o T o Tz, BREMEARBAE
THEARZEAD I L Lo URBESRIBRES N L Th
W, REREMEESMGARE & HEAKE & O T, WERER
DX vy PEEUTEMSBEL, HEARTEEM 2 PR
TEAG=ZXLDBEZLNDG, bbb D AEMES COBH
BEILE LIS, WO LS CHEEERERE MR ICEEK
WML T BHBESIELALRBIOELOTH S
5, ZOBFEOERBEEIZZEMEHELTEZ>TwS b0
LRBbhs, 22T, REWTEAMOREICHERZ BT
FRREED, BEARTOBERNEOELEEE TS L L
ém,$%%ﬁ$ﬁﬁ%ﬁﬁ%ﬁ?m%mntt% D
FHD» SELX v v 72EL CRESHN 2 DED 2 HER
TéZk%E%K%%%ﬁot




264 (20) BERYaRE B

2. 3 0

HIE W AW REEARE I, ES 039 mm, #HiftoX
E20um, Im*YDOERSOgDRY Fu VvV IET, R
PRSI 28 7oL RS OFEER D LI
142%TH 5, BEENEME ZOTHBMAE2IEA 4 RHA
EEMFICRE LSO TH S, ERIE, BB L
CTREESEFLELZ Lswb 0 (77 v 738D bHEAL
1z,

3. RBEBBIUNE

3.1 BREMEBEDRER

BEEYER S W7o T 7 0 VGRIENC BRE AR 2 Bl 8
, BHEOZ(LEFNZEFET o, BMERLT O
DThsd (E1.

E#E 80 mm IR EI D U 7 BREEMEANEAT & EE
100 mm DML - BHRBMHRKRECEET 5 & D ICE
X, 70 Ly SEEEE S ER 0 mm 07 7 v Ui
%, BEHWOEPFTCHREOMEL d=5mm 2% %
L3 s e, 10 M2 OREERSTOBES T 5,
ZOWREORIRT, 770 OB EICELBES 50
BB L. 77 uriizs 7o SOk BE
LTChs, BREBORAEZE, 77777 —VEHERHL,

7]
Charging the surface of
Teflon disk by friction
with gauze
E Measuring generated
S charge on the Teflon disk
=D, using a Faraday cage.
Qj Faraday cage .
— |
> —
4

Electrometer

@ ;
2
i

Grounded metal
plate

Measuring the change
in the charge on the
teflon disk.

Holding the charged
Teflon disk close to F*
the surface of NFCEF
on a grounded metal
plate.

B 1 BREMRREA ORREEE © I 5 KB R

Fig. | Experimental procedure for investigating the
charge eliminating characteristics of Non-Woven
Fabric with Charge Eliminating ~Function
(NFCEF).

FoE (1997)

High voltage source

Sample

a Upper electrode B 1

Teflon piate

\

\Teflon support

Lower electorde A

J:' Electrometer \
l Electrostatic shield

= & humidity control box

Electrode: 200mm dia.
Sample:  160mm dia.
Spacer: 10mm dia.

M2 WREMTEAOREIOEIF vy 72@LT
T 2 IR E RO E R

Fig. 2 System for measuring leak current from NFCEF
surface through an air gap.
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Fig. 3 Charge eliminating characteristic of NFCEF.
Charge decay ratio vs. initial charge density.
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Fig. 4 The current from-NFCEF surface through an air gap.
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Fig. 5 Dependence of the current from NFCEF surface
through an air gap on relative humidity.
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Fig. 6 The current flew through NFCEF.
The result is shown in current density.

BEEMOBETHEB 2B WG EOERC DR

L 3HILERANE S, REEBWLSAOBERICHLT
EHETEBETH o2,

X 5 wiEE T 2 BROZILORER £ £ O TR
¥, HEESD R C Eidn 2R vy, ERE
R O ZIEEE T 5 5 2R L, AR 40%
26 0%ETCOEMH L TR IHIERT 2 2 Ehbro
7z,

43 HBEBEERNDER

6 B AEERL TR BEROUERMR R T
TEHEE O BRI TEWMITEML, K 1kV £ To
e ,u@Mi@ﬁﬁﬁﬁﬁFf%587W@t%
ﬁ{iﬁﬁé D107 A BOBRBING Z EBbh iz,
MRS A COE U723 & L Tidhia D RS R
EETHD ERbNE. ZOMEE, 42 TRUZZERZ N
LERICH LU TR IHTRE W,

5. &

BREMIEAR W L B BREIRR S 4.1 1R U B R
LVHER TR, Thbb, REETEMAE, WEAKE
WHBES 5720, BT 52 L a < LTZOEMNERE
TEIEMTELRNEET S, ZOREEFIE, 42 il
&t%ﬁ%ﬁw;@,%%W%Et@%ﬁxﬁﬁiﬁmﬁ

SX¥ Yy TRELCEBRBRNLZ OIS L2
TEWTHAS, COFry 2B LIANDIEMIZE, F
vy TOBEA EAEHREKET 5.

S¥ vy TR Lf%ﬁﬂﬁh%ﬁ%&bfﬁ E3n
wﬁﬁ%ﬁ%ﬂ%x%ﬂ% PRAEMIRAG 1L, ERE 20 um
@$Ufutvym%ff%fﬁo,%ﬂﬁfﬁﬁﬁﬁﬁ
Hlosksy 2E L CEBLAGEENE > Tw i), Fi
VBRI 2 P ERMER T 2 A T ORENR
LT rbEZOHNE, MBI FRETE, BRSEHIMN




A A RFEIEMEFCALE U 7o TBAG OFT L VR RLEE

BEOIIF2FRCHMT L EBMoNT S, M4TE
vy TR RN D B ASEINER @ LT 2 REFHI IV
Bk Twd ik, IuFREORELRET L L0
Z5pH LRy,

—HERET TR, MEMRENEE LD 22D {EVE
FCRFE» & REPNOERBMEBESESHERI N TWL
50 ZOBSRE, ROERTORENBRERRENZ 3T
H5I0, HEEROEHLBREI®—D2OFRRTHEZ
EBDIIPoTw5Y, ZOBRROMRER T HEEROME
ELTRERERWCUTbA, BEERIE Z OXKBRERE X
Dh&w, UL, REETEAIIBRETCESRTH S
0, RKETOEFISEIVETH 356 X BN
WM RBBELHVET, BESKSVERBEHYCE 2

HREMES B B,

ERFE M & AR O A THIE L BT, IREALE
LIz 7 4 VADETHER ECELONIEREHNL LE
AR EOCHRE2ZT 2. ZOERROL R L H—DI,
MmO EICHK T2 b D E LoD, Tl Im2, &
& 0.39 mm OAEATIC & & 42 i, £ DEERO R
(14.2%) LHMEOERED» SFHET 2 EE S 176X 105 m
D, FOREREIZ 1108 m2TH 2, Z OB SREA -
NROOHBEORENEENT VB I ENS, 746D
Y= DBE LK T2 &, 35 MICBLRERNNS R
22EWIBTIL,

Yo EEEZ IR TESNS,

Rs=psd /1 (2)
2T, dITBROTNS FRAORS, 38, ps 13RAEH
HRTH 2, TG EEBTRALES, RCEBROBR
WKHELWRS 2RHOSROBMY, EMCERCE > CE
MEEZEEL Tw5 LRET 2 &, BRMOEYE R 05
B, BERERES ERD d ¢, [ IZTFBIEOMED I E
WCRRIED R R BN Tl e B, Liedd- ¢,

R=psd/Q2nrN) (3)
TeIE U, r RBHED L, N B OARETH D, THAED
BN D T, d=039%X10%m, r=1X10%m, N=
176 X 10°/0.39X 10-2=4.52 X 108 &/m?& L CE8¥ 3 &,
R=psX1.37X1078 Q 720, BIEE L CEEEHK ps D
KIBHTb /NS fliiz e B,

BEIBEON T HR T VA TH 20 ZOEE I
RO 508, AW T SLEE I O A
DBERLHEE, Eo0 AREETH 228, EETRBHED
WHEORM 2 Eb 2 REGCH CH - T, BT OAE o
LTEENBZEREPAE O ERME L D bIEFT#E?
MNELED, KUERBRO L > CBEAIIOBHISES
WREL B IEPHBHTE L BN D,

(RTHE - 3 - D 267 (23)

F 1 REBCHOIIEA 4 v R REE R T L
TR ) Fu Vv VT 4 v A OFREIRGR
Table 1 Specific surface resistivity of polypropylene film

treated with nonionic surface active agent used
in the present experiment.

Relative humidity (%)  Specific surface resistivity (Q)

50 5.01 X 10°
70 1.95X 107
90 3.59x 108
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