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An electrostatic precipitator is one of the applications using corona discharge. Especially, a single stage type electrostatic
precipitator is charging and collecting particles in the corona discharge area. In this area, an ionic wind is generated with moving
ions, charged particles are drifted by a Coulomb force from the high voltage wire electrode to the grounded plate electrode. In
order to improve the particle collection efficiency, we focused on the high resistivity and porous structure material as the
grounded electrode. When the grounded electrode is made of a woodceramics instead of a stainless steel electrode, it is
considered that the fine suspended particles trapped on the grounded electrode surface increases due to the porous structure and
the high resistivity. The high resistivity electrode prevents that the charged particles on the electrode releasing charge. The
woodceramics is able to be adjusted for the suitable electric resistivity. As a result, the discharge current characteristics with the
woodceramics grounded electrode was the same as that with the stainless steel grounded electrode. The performance of particle
collection with the woodceramics grounded electrode was above the collection efficiency with the stainless steel grounded
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electrode for the large size particles.
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Fig.1 A test piece of woodceramics.
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Fig.2 Measurement apparatus of electrode resistance.
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Fig.3 Corona discharge configuration with the woodceramics
grounded electrode.
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Fig.4 Corona discharge configuration with the stainless steel
grounded electrode.
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Fig.5 Experimental apparatus for particle collection.
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Tab.1 Particle concentration under experimental condition.

Particle Size Room Air Target Gas
Range [um] [ Number/L ] [ Number/L ]
0.3-0.5 1.6 x 10° 1.2x10°
0.5-1.0 9.6 X 10° 58%10°
1.0-2.0 3.0x10 5.8 % 10°
2.0-5.0 0 1.7 % 10°

%45 (2018)

IERF ERETIFIZBWTIZE A EBIED e\ C & 2 HERR L
oo FTWS 7 VAICH Y R (NISSHA &7 7
4 T 28 A051020-SP61-02F ) % axlf7z. 7272 LARKE
7 FarEEREEOY Y TH Y, FHIBRTIE A
VS R B 1L 0~250 ppb TH D, IEREEICHRTIS
THEBILE 0-5VORFATTFu s+ 4. HICE
WT* 10%DBEDND 5.

SEREMERRI, SN(D AW, SN IR T ROEE,
FThbbEERy & LCEHEL .

n= @-N
2T, NETFRAFEEREZRL, N ZELEN
BRI 555 B OFIGHLFURLE,  Now (X B ENINEE OKL T
JEERY. ZOEEFRENIIBWTIE, BILEAENED
BBNORTRZEITEE SN, FLTFHS 7 A
B2 BEOR TIREL, ENRARL VKL 2256
bdhoi.

X 100 [%] (1)

3. BRBLUHE

31 EBEXREL

Ty FEI3Iv 2 A BIOAT VL ADOBRLIEIM
EAEREZ 6 (IR T. SRR e LRI 51K
RS, Ty FET Iy 7 ADOFHET19.7 Q,
AT VAT002QTHY, 7y FEIIv 7 AFA
TYLADOBB LZ 1000 f5OEPETH - 72

100
_ eo ° o—e ®
G 10 =0-Woodceramics
3
=]
S
RZEN |
5]
o~
0.1 .
—0=Stainless steel
]
0.01 !
1E+2 1E+3 1E+4 1E+5

Mesurement Voltage Frequency [Hz]

e 7y FtIIv I/ ABIPAT Y LAIZBITLELSK
RV E S
Fig.6  The resistance of woodceramics and stainless steel.
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Fig.7 Discharge currents as a function of applied voltage with
woodceramics and stainless steel electrodes.
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Fig.8 Time dependencies of the collection efficiency with the
woodceramics electrode.
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Fig.10 Collection efficiencies as a function of particle size.
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10
E 5
% _ﬂw\vhm.u W 111‘!1
2 l “ v\‘\”‘
=
=
N
3
2 Electrode type
—Woodceramics

Stainless steel

0 100 200
Position [um]

12 EAREEIZ BT 2 MY

Fig.12 The roughness of electrode surface roughness.

BRICERIL LAKEDEET 5. ZOfE%E, 5F L NV THE
BT S, L—FHEMBETIEIFOL ) LN
WBEElTE WA, AT v L ARIOMHD 10-90% 1%



Ty Rk Iy AREREREH W/ EAEEERICET M U HA5)

100 —

|

80 | Electrode type _ /
—Woodceramics /
60 Stainless steel /
40 /’
20 /
o 7

-10 -5 0 5 10
Surface Roughness [um]

13 FRAETT 233 2 ML o0 SRR 3 AT
Fig.13 Cumulative frequencies as a function of surface roughness
of electrode for standard level.

Cumulative Frequency [%]

£ 03 um IZFET AR, 7y K53 v 27 20MY
D 10-90% 13 -3.8~+22 um \CFFFET B 2 LD h o 7.
SRS —F 4 7y vy THE LIRTF D) 6, R
#iPH 0.3~0.5 um ORF A D ETIEKEEZ HEDHTH
D, 7y F¥73Iv 7 AKRAOMMNDES NS, KFH
Floh s X IS NN D 5. SHEH L
oy KeT 3y 7 2SR ERZ D 11 (b) DB E
R 12 L) RMIKRE ZZERIIRY-L 00w, 2o/
ORTIIEBICHESNL EEZONS. WERTOKR
FIZOWTEBIBEOBI P HIEITHIEITE WA, =
77U =Kk EORBIEREEELOND. T2
FHBEOY Y N2 3y 7 BBIE, BERIRETH S 600
CUTOERTHELIES S Z EHTE, FHERT 2R
WRETELLEEZOND. WM EEICS 2 5
ELHERE, SERNLEOTOERIIOVTYH, B
> ThigEx D 5

4. BHYIC
BBMEE LTHEEENTWAEY Yy FET3I v 7 AR

ZIETHDH L, BIURESAEI THL I LICHH

L, BREEEEICBI2EEBRMIISH L. 2O/

£, UToZ ehghrot:.

(1) ENMBEEIR T 2 BRI

A TH o 72,

(2) AF L AEMIZIAN, Aﬁ&ﬁl”ﬁmf%ﬁm
Wb L7z, BRICRAE 1-2 um (2B 5 KRR T
DL EATR ST,

(2) OHEMEE L% S N/R TS8R L TRk

HZE, BLAERET I LIRS hzEEZON

S O I

185 (37)

5. ZOEKIZIE, SLEEBROESEIEORIMY L <
FEREOMIMORRPIEZ bNL. EH b ERESRA L
(ZRIRD D o 127, SHROBEETH 5.

SEXM

1) BELSRME  BELSNY N7y 7, =24k (1981)

2) WEREELEAS 7 3%%7, WO -5, KRFEEA, K&
BEME  REARLILERIMH vy F2F 3197 2,
PIHIEBIH (1996)

3) H.Shimizu, M.Asada, Y.Kawada : A Feasibility Study on
Carbon Grounding Electrode Made of Woodceramics,
EntryNo.3320, TUMRS-ICA2014 (2014)

4) JIHEHGL, Rk, WA @ S EM O G LR
EBLUY Y Fv 73y 7 AMEMOIRE. M)
BAZEWZERE, 31 (2015) 94-99

5) JITH 54, 5 7K # P& © C-H bonds and phenol resin contents
in woodceramics under fabrication. £ 25 [0l H 7% MRS 4k

22, F1-010-007 (2015)

6) Jen-Shih Chang, Arnold J.Kelly, Joseph M.Crowley edt. :
Handbook of Electrosatic Processess, Marcel Dekker, Inc.
(1995)

7) WEEEY], ZAES  ELERIAT AN v

PR SUSRBERETE — FRREL DR Ik & )/ R T DS EEIERE —
B RREE, 32 [5] (2008) 192-197

8) T.Takahashi, Y.Kawada, A.Zukeran, Y.Ehara, T.Ito: Inhibitory
Effect of Coating Electrode with Dielectric Sheets on Re-
entrainment in electrostatic Precipitator. J.Aerosol.Sci., 29E
[ Suppl.1] (1998) s485-5486

9) JIHHGL, WiAKERE, KRINEE, HF %W, fiTHE
Ty NvT 3y 7 AEREME 7o BRI
LM, EEAS S ROCEE 2017, pp.27-30 (2017)

10) JIHEGL, WEKEERE, RINESE, & %, firmE .
Effect of High Electrical Resistivity Woodceramics Grounded
Electrode on Corona Discharge. 55 27 [A] H &K MRS 4F Ik K43,
K-07-015 (2017)

1) FeBERETER, WU R, AN, JIHEEA, B SR,
LR, FHEER, SRRY, PR EXE LA
%‘e*z%l@‘l‘é““?ﬁ{ﬂﬁ CBU L RBLIEEREECARDOY
PR BSEHSAEE, 22 (2002) 650-656

12) ZARMEZ, FnBE ﬁ L EORHEER, TLEINZE ST A
TR B BEREE\Z 51F B PR Lk & i BE T~ DR
WAL, IR TAERES 43 [3] (2006) 198-204

13) AR BRETE R R M F & L TOARE. J.SocMat.
Sci,Japan, 48 [5] (1999) 473-482



