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Electrostatic Properties of Dust Blown from Bag Filters
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Electrostatic charges on dust detached from the surface of a bag filter were measured to investigate the
mechanism of a dust explosion occured in a dust collecting device due to electrostatic sparks. Both
highly insulating polymeric dusts and intrinsically low-resistance aluminum dusts were greatly charged
by the de-dusting process using high-pressure reverse jets. The specific charge of a dust was larger
when it was more easily detached from a bag filter. Some antistatic bag filters containing conductive
fibers effectively mitigated the electrification of dust particles probably through the neutralization
process due to corona discharges. The resistivities of the aluminum dust decreased under high electric
fields. It is possible that incendiary discharges could occur if significant amounts of dust remained on a

bag filter that was electrically isolated.
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Table 1  Resistivity of filter samples
Filter HV Surface Resistivity | Volume Resistivity
Surface |[Q] (Voltage[V]) |[Qm] (Voltage[V])
nap side | 18x100 (10) 4.4x10° (10)
1.4x1011 (1000) | 1.5x10° (1000)
Standard
type | iron side | 41%1012 (10 4.5x10° (10)
1.1x1012 (1000) | 1.3x10% (1000)
nap side | 2-1x10%* (10) 4.2x1010  (10)
Mix type 6.7x1011 (1000) 4.1x108 (1000)
on side | 21%108 (10) | 69x108 (10) (&) Stripe type (b) Mix type
2.7x1011 (1000 2.7x108 (1000
(1000 1000 | pq3 wmiibm s« hs ONBEE
| nap sige | 30x100 (10) 69x107 (1) () 7, (b) BAT)
Stt;,'lp%e 2.1x10!1 (1000) na (5) Fig.3 Appearance of the anti-static filter cloths
iron side | 3-3x10'1 (10 8.5x109 (1) (Photograph)
2.4x10!1 (1000) na*  (5)
*range over by excess current
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Table 2 List of dust samples used in the experiments

Name of dust Abbreviation Apparent volume Median particle Shape
resistivity [Q ] diameter [ °m]

Polystyrene(black)(*waste) PS-BW 1.3 ~104 (**500V) 59.4 irregular
Polystyrene (waste) PS-w 1.2 ~1016 (1000V) 87.7 irregular
High-density Polyethylene PE 3.0 ~1014 (100V) 145 round
High-density Polyethylene(waste) PE-W 1.5 ~10!5 (1000V) 87.7 irregular
Methacrylic Resin PMMA 6.0 ~1014 (1000V) 345 round
Aluminum (P2000) AL-P2 254012 (10V) 8.8 irregular
Aluminum (atomized) AL-A 1.2 400 (10V) 32.8 mostly round
Aluminum flake (waste) AL-W 1.3 ~06 (10V) 288 irregular

*waste: samples taken from industrial processes. , ** : voltage used in the measurement.
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Fig.4 Specific charge of dusts by de-dusting (nap side)

HIZTONEABRICE > THROEND. KERIZBNT
i, AT LB EERE ORAER SN T W, BMED
RIEE AR ROBENL D HHICENS - &% LA
A THEBEEHER S L2 BAE P ERE T 7
FEU, M- MR ESERSS T A 0 ETOE
BbEH L.
2.3 BEEH
BN, ARBIE S, TS A 3E
BTHY, TORY GLENTORBIERR OIF, M5
) | AT T KR, B BE2 ICRT. &, 4
FRDRRIZ waste DELNH Db DT, BEBEBROEU A
HOSRIRLIZbDTHD, ZHBIO b D%
FERELTRNSNTUELDTHS. MK chboo
BEITRRSE 2 5 5 AOKEE R N TET
24 EBRR

HEWILR T 4 L5 ROSEN U AERELET 4L
FIZHEMDDDOT, MERETHET S &35 KM
BEEZ TR DS, CONBEORERLEEZRD S
FBITT 4 VY EBEMICHEL, ChE D0 KB

Apparent volume resistivity (Log,o[€ m])

B 5 BIRICKORBEL M OBREE (71 0 wH)
Fig.5 Specific charge of dusts by de-dusting (iron side)

EXZIIEERERT2ERT 52 I DFFEDEA
KHEBEIE, INICHEMREBRZEEL TRES /-,
3. REBERRUER

3. BEOIERELFEEDOMGE

07 MPa THPEZE 1 BT 25 OMERE O#E
BWEEZMEOEIRIC->TTOy NLEYS 7%
4 KUY 51TRY. MTEIEEN, #EE3T7 0 EE
MEHMELEBETHD. HaeDTF—213T5 D Enk
ENHEDTH DT, FMULHICBWT 3E~ 5EO
MRZITY, ZTOEHEEZAWE CBORICBN TS
RIER) . WPRIC & o TREEL 28k 0 B I O Mk
KRV, $101~10g Thol. Fix, RERTIE, &
BOEXRBRE COEMABICR SN L5870 VY REH
KHRENDESEBWHRE (52 M —F) dEikm
WHRTDZZENTERNSEDT, 74 NVIERIC
MR<) & LB ERNRIC L.

—IRIZ, ZOOMEMOBEBEEBICBWTII— £
WS DEREHRENA—5—L LT 1000k 2BA 25
LRCWEHEENEEZS 7. R1ickhE, 74050




68 g sst @ogde W18 (2004)

BERBIZOEREER B CTH S LHBITEXZ0T, BiE
DERRIZ L - CEOHBENEE I IRBLERTLH L
BFHRIND. ZOL 5 RBADLERBERE AN,
TAurEERERE LEHE (K 5) TIiXBmEoER
RKEHBEMBE (ExHE) OBICHBEBEEREIRD O
53, BEEORE (K 4) 2%, SHEXRPok. Z
i, M CRBEIY—CERINELNTHDID
W2k 1 OEABREZOMICHE > THEL TRV, %EF
TR—AR—AROBHEIHENFET 20T, MERED
BHRE2ER LTI RbRVWEDEEZDND. T
— x4 Oz LhiE, RY AT VOEERGEIL 1012
Qm & &V O CTEEMFORFIRICEMRR HEE®H
5, —7F, #HEBEHICEZXDBI—OOERE LT, BiE
DREOHFEBEHICL > THREIHBEINEEZERLARITH
TR bRV, A TIEEREOBLESTA MY O
FHEEREERERNS N L, B ICHEBR O
X VBT — 22BN TERNPS2TEDT, &
BOMNBMOIAN L. L, flxiX, PEW IZoW
TIHERRAREVICHE 22D O THRA/NS RHER
ERLTWDI EMND, 740F LHEEFIDPEVBERIC
HBLTHRIND.
32 MAOBEEEFEEOBER

X 4 icRWT, BT LY THET S L, HER
TWEN R0~90 uCkg BEL KXW TBHEESV—
71 (AL-W, AL-A, PMMA K" PE) & 15~20pClkg
BELINESW E#HESV—7] (AL-P2, PS-BW,
PE-W KR PS-W) ICRGTHZENTES. BRNEEN
BR3ERE LT, 07 4 A EZNEOBEKICER
L. B, BEBEIN—FICBRT B EIT AKX
AT 4 T R EFWBIR (AL-W IERBRRRR T
HEPRBEIIRBRE) 2FLTEY, BBEICNE
LTH, HHREOWHMERIZ L > THEICHWE LT
ZEWRTES. —F, EEBEISN—TITBT B,
WS TR B R oSN S L BEBEICMAE L
VB A2 E, BEEOERWE, “EEOoT LIS
T AH AL-A ROV AL-P2 2ISIERIE (14 g #EHER 7 ¢
U F AT &R CERE 4 BOWYE (0.7 MPa, 15) 1T\
BWLizdZAh, AL-A TIREEREIC 50%, 3.7%, 1.2%,
0.7%M FIBET 525, AL-P2 TiX 30%, 6.3%, 3.6%, 2.4%
Thole. AL-A ITRWERDPORERRETHDIDOT
FIEE L9 <, —7F, AL-P2 iIFRHURBRI2/NE
KETHIOTHBELIZ ok, ZOXIIEKES

N—TTUE, MM & RO T E T OBl & 43 BEDS B

TIToN 2 D TRABREIIREVS, EHEN—T
T, HBESH20EEE LTHEBOMUICSH Y, #

He L B LICQWMIBEDO LD THH DT, FHAEERM
ENNEL B b0 EHEIND. BB, TAnVERK
REPELNTH DD, BEOCEREICEFRRS 1EE
DOHPETT 4 VZIHELTOZH CAIEE A ERF
BEL7=. o%0, MEMEAZLVLOT, B 5 OX)ICHE
MBELIHEINHELZTABRER2TEERZD
na.
33 HEHLEE I 4 L2 Ik DMEDOIRERY

® 4 i2RBWT, FUBERLTHET 2L, —8FI5
X5, BEROFNPEHEHER (BET RO
I LHMERFOBRBENSKE W, £, BRI Y
WROBWEERREVEVWSHARRONDS., ZOR
ZEICHBICT 572012, PE #X&IC, WREAEZEL
SEHECEBHFBEZRELEZEZS, B 6 RT LI,
AR O TSR N R E L RDIZONTER
BELEMLEDRS, BABECIEIZ/INESLBote. &k,
EAIEER LY b EFRWETH 2. TA, T4V
FEMELTREACLOTHY, BEMEBESEENT
WTHZOMEROREREICHD 2EEIT/NS VO TH
BIIOEIZE Db O LIEB L H#W. e LA, HEMEMR
HeTRETIWB R B L > TERSNTAF
VCEBHTMERORR LRSS, EREAICE
B 2RV AL HE ORBERMER OBREMRICD
WCHBRICHRAIRDY O, 7, HEHLEET X
I T FAOIEABITHBEONEMITRT DR
BHRNBRESNTND 9, AFETIE, PRICE2H
EOFBERFIZ 2 0 FHRERFBET D &\ D EERRFER
BELNRP- 7R, BEOHREL I, 1 IFRTE
21, BAECRACEREICBWVT, ®EE(1,000V)
FIMBE ISR R OB RIERE N REIET T2 800,
FIE O LI EEMEMMED o T REIC L - THE
BEHBTVWELEEZILRBZE, £k, VT —T %K
U 7R AR CHEHER LIStk IR S I 5kV BEL EOE
PIZE LD Tan FREREICKLEREMIIFELOND
T L EORBERNFEIMC X o> T, aa KB X5 PRE
AeEE2xbND. RUHENEREOBETHRAT LK
BTV EERR R TOER, ZTHIHREE T
FEBERESIIERMCHEET DI F vy AV F v
AWNEL, FOLD/PSREERTHEMIBIRY
BRECREBELZRETHI LB TELEDLEEZDLND.
F, BEEIN—T TR, &7 4NV4ECHBEERE
BT o B R o 288, Thik, EVWERET
oo RECLERREEROBENRED RN L, W
QN b N HBERMELZ BV RT Lo IcEL
TWAB oL, BEEMBETO a0 T RBEORELT

!




NI T4 NETOR CAORBERERE (LR - BE) 69

60

O Standard filter
"8 Mix filter
=0~ Stripe filter

C/k50 [

02 03 04 05 06 07 08 09 1.0 1.
Pressure of reverse jet [MPa]

Bl6 WWENICKHT S PEMMADERHEDEN

Fig.6 Effect of reverse jet pressure on specific charge (PE)

..........................................

Ground

..........................

R XTI 1) b s v AT

(a) Standard type (10 kV)

Mg FNIZULMEMBFELETANINEDHREE

Fig.8

TWelzn LHERIINS.

34 W E DR

RO & 1T, FHeEomENZ T, BkE
B Z 21 HIBET 50T L, BEkDE
WHERIAE<BEMICHS. FlZIX, AL-P2 2HiC
EIFHUIR 7 RIS TH D, ZOBEHBELTIE, ¥
EOMW T L 2SO LRNEAEFEL T H
RAFBET 20, 2EBLREE, 74V FBHEICKD®
SEHELEBENHBET 20T, BEREETIMERT
OEIGHHEMT S720EEZ6N5. Zhid, hWhWiEs
LZEEFEMICITIEEII, 74T IMAEL TWDHE
BNRDRBoEEITE, HERNIDRELRDE
BENETIENDE L2 RBTEIEDTHS.

35 NT T 4 VI DIERIRMYE

K2 IWRLELDIIZTZINIZTLBOEPIERITKEN
A, THIUTRLF ORMEICHERIEDBRILEN R I N TN
5120 TH5 (—RIZLEH U AFTZEL T THRITERL
THIENEZW) . LaL, ZOMBEBEIEERL DS
PETHEIND DT, BHEARBICHEERBEZSISECT

14 T 8
. O Dust: AL-P2 17
12 . Filter: Standard
1ok 16 C/k
15
st
14
6
13
ul 12
ar " 11
e T o Mea
or ) ) 10
Mass of dustjdetouched from filter [g] 3

Times of reverse jet
B7  WEERE OB A O ER K OB E
DZAL
Fig.7 Weight and specific charge of dust with respect
to revere-jet cycle

W T00Rs CRT 73

(b) Mix type (10 kV)

TETE (() BRIER, () BEE)

Wave profile of discharge current from charged filter with aluminum dust

FEOREBEBANIMONTRBEICEIINMET IS, LN
oT, @BHMUCANRMZLE A IVFIL, BHRRAETH
5&, HBLLGICHB S NS BYE & FRRICKTE
MEBEEFEOEKMEREERETHRREENDD. CORE
ANDID, FRmT4INY, ROTINVIZU LY
(AL-P2, AL-A) OHWHEE UERICERL, RHEiCH
SHEREELTWLREBO T 4Ny &Y FT—FHh5H
DALTTF 7O BB ETREMICRREL THEL, FTE
DBMICHEI T THREERRET /2.

=9, W74V OBE, MEEFE (A H—, H
INEEE 1,000V, HRIEATHEEIFE 0 ~2 GQ) 1T K B EHUME
T, BN, BARIIERA QGolE) 2RLE. &
RO HEBBEMMER LTIz s ZEMICBNTS 0
Q (B#) zxrLE. IhSa2ERESE 16kV IIHBESEL
BaE, FER, BESREBITHBIIRELREN SN,
RSB A ISR ER (B 10mm) Z2EASE
BB 3kV UL ETRESBEYEN S DB O L% DKL
MEZEUC., BEEBHEFN—DORNERE L THE
HALAEDOT, aurBEE2RTICKERCE>TbDEE




70 HEIFSWE

2bHhb.

I, BN EE LERICERBO 7 4 VE 2HVTEE
BIZOVWTHRRD. AL-A Bf#E L bOOHE, i
iE, fERERCILERK, BAE T 2cmBihz 2 RET
SEHIH 20 MQ B LTz, Bk 16kV £ CHESE22,
WEROT7 4 VE THRBERRELRNPoT. AL-A X
R LT holelodic, RBERPEET O EI—1 Y
P ko> THENEBIZF X2 bh CEBREZE,
FRC 7 A VL DBRBET T2 E NI BEEPELT.
TOZER, RBEELRPoLBHRLHEIND. M
BUZONCHE, EEMEHET L CRNR & RO KR’ 4
Cie.

Bi%ic, ALP2 BMIE L bOORA, BiUL, FHE
B CILERK, BAETIE 2 om Mini 2 SH TESR
0MQ #R LT, ZHUE AL-A OFA LIZIERERTH -
2. UL, BROBSEI X > THENRET 28 %1T
AR BN, FLT, 8kV LLLIZHESE
Frl 2 B, HEER BAMELIIKENBDONL. T
OWFIEE 8(a) R (D) ITRY & DI, EHERCIIHSE
DKSNNVADHITIZE—EDOBRATN O L, B
BB /N R D LT O%— E B RHE L
7. b OERBEIOEN OB H TERE A TIEHET
AV, EEMSHEEOan T RECREERH DL
DEEZLND. KREMNBEOBNEEZ 7 7 77 —7—Y

THELELZA, HEBIZL > TZIELBROERPHE

LT\, £BLRASERET D EHE-RNVX I,
BIZIE 16kV DL X 02uC THoDT, 120V ZHAWV
CTEHETE 16m) 2725, ERBLCACKHLTL, %
WCHREERICE MQ OBEFNEEh T/ —KERE L
ol BB EAMNPELLEETDZ LEMINT
BY 0, BrebREFEHOHDZ XTI L THI=
T AEEH LA OV TERR LR, 1 MQ DN
EENDBEAITIIImI BELTCEAT I L 2HRL
TW3 9, LER-T, AERCTENIh-FEOKE
oW TYH, BICHEZET LR, BRI TLE
KEDRD D ERBTRETHD.
4. &
BEFRACLABEIC L o THIEB AT T 4 NV ERD
HEET A EBERE, WICEBH CAEZME LA
774 NEORBRE Y ERHCHAEL, UTORKRE
Bz,
()7 4 M Z D7 x)v MERRED O OFHBERIIL, BEOD
EHR GBI ORWIFEEEE Y, BRPLAE
HOTWBE D, HRREDICHEE LT WHEIEEHE

$2sk B1E (2004)

WEMBEL o, Bz, 7/I=U LK (AL-A)
IAERERL T ¢ L Z DD RHBET DBRICK) 70 uChkg DOFE
MEBEERRE L. —F, T4 Bty 7=y
PEIBIRE D D HBET B BT, BEOEEIRE
VWIE S ERSHIINT 2R H o 7.

() MBS IR 7 ¢ A Z 11X, BrERicx L CRIBRR O an
FHREOHELEXONIREEABRRDO N, T
OYERE, HEMSHEE ORI L OOHBHRIC
HE£HEbD LY BBEFILRE Do,

(3) FLEDELE R 2 B IToN T, FEES 2B EDOERE
ERRELgol.

@ FRELICWTAI =T DB CARRE LT 4 V7
X, EERRETHET S LEKEOD I HEERET
BréEBboT.

Eifs
ERICYED, BXA (AERERKE) , &FH—
(B~ ¥ agEkett) MRICERORAZWILE
Wi 72, L ORENDERABRM ORMEE WK
W, PRz L, #EERTS. AFEO—MIXEL
E MR EOXBE LB TCEBINZLDOTHS.

e P

1) ARG, WEER, HOf WRBE—/: RET%
5, 26 (1987) 153

2) HUAR, FES, WAORK, EAXS, BB
BHEX PR, 13 (1989) 37

3) WA : HEKFRFE, 10 (1986) 315

4) [LUPEER : 2002 (RS 1 B ER AW ARBREN
#£, p.15, HEXIES (2002)

5) T. Matsuda, M. Yamaguma: J. of Hazardous Materials, A77
(2000) 33

6) FEEREL LM £ CABERUBE#SICRIT
B U AMBRFEES L EiffT R #F (NIIS-TR-  No.36), p.11,
PERZ MR (1999)

N HWMEBEELERESH RN - HEIL 2 (ROS-
TR-87-1, E ¥R 2B = (1988)

8) Y. Tabata: Conf. Rec. IEEE Ind. Appl. Conf,, 21  (1986)
1370

9) T. Kodama, M. Yamaguma, Y. Tabata, S. Kamachi: J. of
Electrostatics, 40 & 41, (1997) 541

10) BEHET : FRAKREERT (RGEME O ERR
BB+ a9 |, KRR (1997)




