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. " Back Discharge in Trielectrode System (II)

Pulse Charging Case

S. MASUDA* and S. OBATA**
(Received May 19, 1980)

In this paper is reported the back discharge at the trielectrode electrostatic precipitator
(TEP) in which pulse voltage is applied. It has already been found that when DC voltage is
applied, two different modes of back discharge occur: one is primary back discharge (PBD)
and another is secondary back discharge (SBD), and these can not be easily prevented when
DC voltage applied. When pulse voltage is applied, PBD can be much more easily prevented,
although not completely. Whether SBD occurs or not depends mainly on the electrical field
strength of the collecting space. And even if pulse voltage is applied, it is difficult to oper-
ate TEP above a critical field strength at which SBD extinguishes. On the other hand, the
activity of PBD depends upon a current density on the collecting electrode. So, it is possible
to inhibit PBD by applying pulse voltage which can easily lower the current density. Many
phenomena concerning to PBD and mechanism to surpress the current density by applying

pulse voltage are shown.
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Fig. 1 Experimental apparatus.
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Table 1 Modes of PBD and conditions of applied voltages.

Pulse frequency Pulse width
Hz) ) (ps)

E," (kV/cm) 1.54 3.08 4.62

Duty factor

Ezp (kV/cm) 5.3 10.7 5.3 10.7 5.3 10.7

100 0.1 G G G s s s

1,000 50 0.05 G G G s s 8
20 0.02 G G G s s s

200 0.1 G G G S s s

500 100 0.05 G G G G G S
40 0.02 N G G G G 8

500 0.1 G G G G G 8

200 250 0.05 N G G G G 8
100 0.02 N G N G G G

1,000 0.1 N G G G G 8

100 500 0.05 N G G G G G
200 0.02 N G N G G G

2,000 0.1 N G G G G S

50 1,000 0.05 N G N G G G

400 0.02 N G N G N G

5,000 0.1 N G G G G S

20 2,500 0.05 N G N G G G

1,000 0.02 N G N G N G

N : No back discharge, G : Glow mode, S : Streamer mode, pa=2.5x1012 Q-cm, Specimen B (covering counter electrode).
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0a=2.5x1012 Qecm, Specimen B (counter electrode covering), Condition of applied voltage is same as Table 2.
K 2 PBD AV —~=osE (1)
Fig. 2 Photographs of PBD streamers ().

£ 2 K2 wrdsEhimt

Table 2 Experimental conditions in Fig. 2.

No. S (Hz) p (ps) E;" (kV/cm) E2p (kV/cm) 71 (mA/m?) 710 (mA/m?2) ‘
1 1,000 100 4.6 10.7 0.23 14.0 |
2 1,000 50 4.6 10.7 0.15 1.5
3 1,000 20 4.6 10.7 0.11 11.5 |
4 500 200 4.6 10.7 0.13 7.0 “
5 500 100 4.6 10.7 0.08 5.1 il
6 500 40 4.6 10.7 0.05 5.3
7 200 500 4.6 10.7 0.07 7.0
8 200 250 4.6 0.7 . 0.04 1.9
9 100 1,000 4.6 10.7 0.05 4.2

10 50 2,000 4.6 10.7 0.04 0.8

11 20 5,000 4.6 0.7 0.04 0.9

12 1,000 100 4.6 5.3 0.09 7.0 il

13 1,000 100 3.1 10.7 0. 09 4.2 ‘J:}f

14 1,000 50 4.6 5.3 0.06 3.8 i

15 1,000 50 3.1 10.7 0.07 3.8 “

16 1,000 20 4.6 5.3 0.03 1.9 \M

17 1,000 20 3.1 10.7 0.06 1.0 %w

18 500 200 4.6 5.3 0.04 1.9 3“‘1

19 500 200 3.1 10.7 0.05 1.5 [’
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0a=1.4x1014 Q.cm, Specimen B (covering counter elec-
trode), fp=100Hz, rp=1ms, E1’=4.6kV/cm, E2p=10.7kV/
cm, 71 =0.18 mA/m2, i;0=2.9mA/m2,

K 3 PBD =t V—~odtE (1)
Fig. 3 Photographs of PBD streamer (I).

0a=2.5x1012 Q.cm, Specimen A (covering counter elec-
trode), fp=100Hz, cp=1ms, E1’'=4.6kV/cm, Ezp=10.7kV/
cm, i1 =0.13mA, i10=2.6 mA/m?2,

K 4 PBD =tV —=osE (1)
Fig. 4 Photographs of PBD streamer (ID).
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Fig. 5 Relationship between current density and
pulse field strength for PBD.

(a) : No sample, (b) : Specimen B, (c) : Specimen A,
(b), () : pa=2.5x1012 Qecm, counter electrode covered.
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0a=2.5x1012 Q+.cm, Specimen B (covering counter elec-
trode), E1’=4.6kV/cm, Ep=10.7kV/cm.

K6 ~rABEWEFEL PBD A bV —<EIRER
Fig. 6 Wave forms of pulse voltage and PBD
streamer current.

Beam 1: Current waveform’ (streamer occurs at point A),
10 ps/div, 2 mA/div.

Beam 2: Pulse voltage waveform (point B is start of
sweep of beam 1), fp=10Hz, rp=10ms, 2 ms/div,
8kV/div.
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0a=2.5x1012 Q.cm, Specimen B (counter electrode cover-
ing).

X7 Enosr ABEREFE PBD A MY — < F4RH

Fig. 7 Time lag of PBD streamer from pulse volt-
age.
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0a=2.5x1012 Qecm, Specimen B (covering counter elec-
trode), fp=10Hz, rp=10ms, E;'=4.6kV/cm, E2,=10.7kV/
cm, 100 ms/div, 1 mA/div.

K 8 PBD A bV —= UL AEKEIK

Fig. 8 Wave form of PBD streamer current.
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