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Pipe-shaped Static Charge Eliminator for Air Conveyer Line of Powders

S. MASUDA,* T. SONOBE** and T. SAITOH***
(Received June 14, 1982)

A pipe-shaped novel static charge eliminator with a high performance and safety has been
developed to be used in an air conveyer line of powders. It consists of grounded tungsten
wires attached on the inner surface of a glass cylinder and a conducting paint exciting elec-
trode covering its outer surface and moulded in resin insulator. The electrode system is
encapsulated in a metal casing, and connected to a pipe line of the air conveyer. A high
frequency exciting voltage with typical 2kHz frequency and 2.5kV peak voltage is applied
between the tungsten discharge wires and the exciting electrode to produce over the inner
surface of the glass cylinder streamer corona discharge serving as a plasma ion source. The
voltage-current characteristics of this unit and its ion emission capability are measured. The
charge elimination equation containing a relaxation time or relaxation length is derived. Then,
the charge elimination by this divice is measured using four different kinds of powders. The
results obtained support the validity of the equation. The value of the relaxation length
reaches 35.5 cm at less than 100 g/m?® mass-loading with 30-40 pm particle size so that the
present charge eliminator can reduce charge of the powder down to 5% of its initial value

with only 90 cm effective length.
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& Fig. 1 Structure of eliminator.
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Fig. 4 Corona discharge.
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Fig. 5 Probe measurement of ion emission.
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Fig. 7 Charge elimination of free-falling eliminator,
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Fig. 8 Experimental setup for charge elimination
tests in pneumatic conveyer line.
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Table 1 Test results for calcium carbonate.

. Mean)Current Charge-to-mass e Chf'irge
Stage Gas Residence Concen- ( : Eliminating residual
No. number velocity time tration (nA) ratio(nC/g) efficiency ratio
n (m/s) (ms) (g/m?) dotr ion (g/m)ots (g/m)on (%) 1—7(%)
1 4.2 72 99.3 16 7 64.2 28.2 56 44
1
2 3.9 77 105 14 6 87.6 37.8 57 43
3 4.2 143 99.0 16.5 3 95. 4 17.4 . 82 18
2
4 4.2 143 99.3 27.5 4.5 158.4 25.8 84 16
5 5.3 170 76.7 31.25 2.5 237.6 19.2 92 8
6 3 4.4 205 93.8 40 3 385.2 28.8 92 ' )
7 4.4 205 93.8 23 3 93.6 12.2 87 13

ball 1 247 94.7 5.3
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Table 2 Test results for acrylic resin.
. (Mean)Current Charge-to-mass .. . Charge
Stage Residence Concen- p Eliminating :
No.  number time tration n ratio(nC/g) efficiency ;‘gﬁgual
n (ms) (g/m?) Zors don (g/m)ote (g/m)on 7(%) 1-79(%)
1 39.2 12.4 329.3 104,2 68 32
2 1 68.3 36.0 16.0 321.4 142.8 56 44
3 38.4 16.4 334.9 143.0 58 42
4 51.1 3.0 4.4 351.8 43.0 88 12
5 2 137 40.4 4.4 296.9 32.3 89 11
6 46.0 6.0 326.8 42.6 87 13
7 27.6 1.2 275.7 12.0 96 4
8 3 205 35.2 2.4 329.3 32.4 93 7
9 39.2 2.0 350.8 17.9 95 5
10 48.0 16.0 275.5 91.8 67 33
1 68.3
11 42,8 14.0 244, 3 79.9 68 32
12 40.0 6.8 332.7 56. 6 83 17
13 48.4 7.2 338.5 50.4 85 15
2 137 96.1
14 47.2 7.2 309.9 47.3 85 15
15 47.2 8.0 286.7 48.6 83 17
16 51,2 3.6 275. 4 19.4 93 7
17 3 205 48.8 3.6 267.8 19.7 93 7
18 43.6 3.6 231.6 19.1 92
3 = aRd RIS b s R
Table 3 Test results for epoxy resin.
. (Mean)Current Charge-to-mass Lo Charge
Stage Residence Concen- . Eliminating arg
No.  number time tration (nA) ratio(nC/g) efficiency :iiigual
n (ms) (g/ms) ors Zon (q/m)off (q/m)un 7(%) 1“‘7/(%)
1 24.0 7.2 186.9- 56.1 70 30
2 93.7 20.0 6.8 191.1 65.0 66 34
3 1 68.3 15.2 5.6 133.1 49.0 64 36
"4 18.4 6.0 161.6 52.7 67 33
5 18.0 6.0 145.1 48.4 67 33
6 26.4 4.0 237.8 36.0 85 15
7 2 137 22.0 4.0 194.6 35.4 82 18
8 22,0 3.2 207.9 30.2 85 15
9 21.2 1.2 210.0 1.9 u 6
10 3 205 23.2 1.6 213.2 14.7 33 7
11 48.0 4.0 303.5 25.3 92 8
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Table 4 Test results for polyester resin.

Stage Residence Concent- (Meax(lr)lg‘t)xtrent S?ix;%re]g?g)nass Eliminating Se:?cliﬁil
No. number time ration efficiency ratio
n (ms) " (g/m?) fort fon (g/m)ose (g/m)on 7(%) 1—9(%)
1 53.2 -21.6 258.2 104.8 60 40
2 1 68.3 93.1 44.0 17.2 211.7 82.7 61 39
3 48.8 18.4 234.3 88.3 63 37
4 45.2 7.2 214.5 34.2 84 16
2 137 43.2 6.8 195.6 30.8 84 16
6 46.8 6.8 219.6 31.9 85 15
7 62.0 5.2 358.8 30.1 92 8
8 50.8 3.6 250.1 18.4 93 7
3 205
9 40.8 4.2 220. 4 22.7 90 10
10 49.2 5.0 241.6 24.5 90 10
81, p.237, HEKFES (1981) (1981)
2) S. Masuda, T. Sonobe and T. Saitoh: Rec. of 4) WE~VF 7Ty 2 HRERL  WEBE v V7 vy, BE
IEEE/IAS Annu. Meet., p. 1140 (1982) il p.226, A4 — Atk (1978)

3) HEIYLAE MEB&ZvF7vs, p.8l9, 4 —aith




