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Charging Properties of Nonwoven Polypropylene Electret
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(Received May 17, 1993)

Charging properties of nonweven polypropylene electret made of fine fibers was studied. The
surfaces of the nonwoven fabrics during corona charging were observed by an image intensifier,
and it was confirmed that electret charging was based on back discharge occurring in them.
Therefore, the influence of the back discharge on the nonwoven fabric electret were discussed
in detail analyzing results of the surface charge distribution, surface potentials and thermally
stimulated depolarization currents. From these results, the formation mechanism of electret
and the charging model of the nonwoven fabric electret can be .estimated.
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Fig. 1 Experimental apparatus for electret corona
charging.
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Fig. 2 Electrode system for studying back
discharge.

2.6 FEBROAE

PETL=v 2 by VRBHOREY 7 — ABHIC
s, FoORMEOBMAYEEEME (2ve -t
#1, Model-244) CHE L1z, coBE, BAE 7w —
7 & TR AAET ORIBNE 3mm KBRE L, TMRAE 7 —
AEE R LIk ¥ 0, WE 20 em/4 THE) Lich
DR AL S IIE Ui, JUEBREL & 4 iR B
20°C, HXHBE 60% TIT-7e.

2.7 BHHRSBEERORE

M3 Rd & 5wl (2em ERE) % 2 ROREMH
e, =vrsbm 2 —x (TFAYTANEE
TR8652) %4 UCHIEMRIED, FHEMEE 5°C/5 TH
RO BB Y=V e 24— 2 TCEHIIL, TOH
Ty 2 vic B D kAT IR E- BRI R OB
FRATER A VERL LTC.

3. RERERLER

3.1 HEROTHAEREHRE

X 1 oEEC PP NG fMcEmEZmmL, =vs rv
o MR-z BE-BEEY M4wmli.
SEMEES b 10kV Bl kicie b EBIAZHEL, 1k
WETIL +28kV, AEETIE —45kV T IERERE
Li. cofmT=lL 2 b Ly MukEs +10~4+30kV

HMESESIE HI8E H25 (19949

electromelier

electrode
computer Tecorder

heat i
chamber -+

™ thermometer

thermo- : A
couple

sample

electrode

3 MBS BERAERE

Fig. 3 The schematic diagram for measuring ther-
mally stimulated depolarization currents.
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Fig. 4 Relationship between voltage and current
under corona charging.
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Fig. 6 Light brightness d1str1butlon on back dis-
charge.

2, 7—ALIERER e PP RGN D 284 & e

WHE OBRITY LR L. AL Bt R Th (8) Curve of light brightness distribution.

DEEY —8~25KkV CF5 v £ A ANLVA, R\NT —25~ () Measuring method.
T (X100 u#s) T (X100 & s)

0 2 i 4 6
2|

< 2

o o

— i

X X

< < 61
8
Y T T

(a) (b)

7 SEHEBEE
(® PP b b
() PP A7z L
Fig. 7 Pulse currents under back discharge.

(a) With pp-nonwoven fabric.
() Without pp-nonwoven fabric.
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Fig. 8 Dust figures of charging surface side under negative corona discharge.

(a) negative toner used, applied voltage of —20kV.
(b) negative toner used, applied voltage of —40kV.
(c) positive toner used, applied voltage of —20kV.
d) positive toner used, applied voltage of —40kV.
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Fig. 9 Dust figures of opposite surface side under negative corona discharge.

(a) negative toner used, applied voltage of —20kV.
(b) negative toner used, applied voltage of —40kV.
(c) positive toner used, applied voltage of —20 kV.
(@) positive toner used, applied voltage of —40kV.
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Fig. 11 Dust figures of charging surface side under positive corona discharge.

(a) positive toner used, applied voltage of +10kV.
(b) positive toner used, applied voltage of +25kV.
(c) negative toner used, applied voltage of +10kV.
(@) negative toner used, applied voltage of +25LkV.
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Fig. 12 Dust figures of opposite surface side under positive corona discharge.
(a) positive toner used, applied voltage of +10kV.
(b) positive toner used, applied voltage of +25kV.
(¢) negative toner used, applied voltage of +10kV.
(d) negative toner used, applied voltage of +25kV.
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Table 1 Properties of dust figures.

Applied voltage
Item
+10kV +25kV —20kV —40kV

Discharge area rate (%) 27.2 31.2 28.2 32.5
Discharge area/unit (mm?2/unit) 0.11 0.11 1.1 0.67
Discharge pattern density (unit/cm2) 250 280 29.5 39.5
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Fig. 15 Thermally stimulated depolarization cur-
rents (applied voltages of —20 and —40kV).
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Fig. 16 Thermally stimulated depolarization cur-
rents (applied voltages of +10 and +25kV).
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Fig. 17 Charged model of electret nonwoven fabric.
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