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Research on Elimination of Static Charges by the Use of
Radioisotopes (3rd report)

——Elimination of Static Charges of Powders ——

by K. Sakanushi
R. Tanaka
S. Kohzuki

Reports on the elimination of static charges on running vinyl sheet by radioisotopes have been
published in the previous papers (Vol.13, No.1, Vol.14, No.1).

This paper deals with the similar experimental results with powders and their considerations. In
cases of elimination of charges in piling charged powders, the charges in powders are generated
by friction, during flowing in a spout (refer to the device shown in Fig.1), while in cases of
falling charged powders, by falling down through silk-meshes of a shifter (refer to the device
shown in Fig.16).

The elimination efficiency, in various conditions, for the powders charged by these methods
are investigated, experimental data being given for the elimination efficiency of charged powders
in resting situation, B-rays applied on to the surface of the piling powders, and in naturally
falling situation, B-rays applied to the falling powders laterally.

From the results obtained, it is shown that the sources emitting A-particles with larger en-
ergies eliminate the static charges of the powders in a shorter time but those with smaller
energies take more time (elimination efficiency of 85% for application time 1.0 sec by °Sr with

B-particle maximum energy of 0.545 Mev, 85% for the time 22 sec by ¥’Pm with the energy of
0.223 Mev).

As a result, it is likely to be possible to neutralize the static electricity of powders in the
couse of transportation by examining application methods of p-rays and suitable selections of
B-ray sources etc.
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Fig. 1.

static charges by friction between pow-

Experimental device for generating

der and spout. (Powder flow is from

conveyer to container)
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Fig. 2. Weight of powders flowing in spout
v. s. quantity of static charges gene-
rated.
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Fig. 3. Polyethylene container for receiving

powders.
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Fig. 4. Method of measurement of insulation

resistance of powder.
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Fig. 5. Schematic diagram illustrating tech-

nique for measurement of charge leakage.
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Table 1. Some properties of radioisotopes

used.
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Table 2. Dimensions of radioisotopes used
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Fig. 7. Application of g-rays to charged pow-

ders in container.
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Fig. 8. Method of measurement of static elec-

tricity by Faraday cage.
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(B) B-ray source, “¥’Pm

Fig. 9. Residual charges of powders after

application of @-rays for constant time.
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Fig. 10. Residual charges of powders after’

application of g-rays for various times.

HThD, ZhLSROBHINCEIHIRE OB E
Qi K& »THHENCRELOEMLRRTN BRELR
DER” #RTBEF— 2L LTERLL,

ZOEBRBRERIIRT L S CEEH A RABRHN LA
BAHA(-ICHETIEENHEbI T %, A=)
CHEBELILEWIERECRWTita, bOERELRE
DR OBAREFRECE W TA(-ITHEL
feenwi o ek, ZoORENa 0B THEEREN DR
WBATES-ERLI S RABEFSORIAC L » T
WS ba—BRESTHILDOTHE, T “BEH
R BRI R” N BB REL Twb T &,
DEDL D MREBENDLEEINRD,

Tihbb AN ERERBE TR LI - TERSR
FE(H), B(DA A VHRERBEYDIE-TWHER
NEETHEHCE I RICEL &, HREHTHEL T
APEMERFEDA A VIIZOBREFESHbR, &
CRFSOA A VIERREINT, BERC I~ THLES
NI BHERC S 5 RYTEOER L M5, Lickis
T—HORBBRI\EREY L BEEORCHNS, &
DX 3 CBRBRESTH /A VIIEENKI 4« SR X
S TERIN, TOAF v OBENELL 414 VDL
BLTW3BEROBSTERE LTV 2 kDI



In f100

“005,|: X3 KB A

——— L . 1

] 4
— B3 ffl (Sec

o

70 75 - 20
- 85 [SeCJ
(B Application of ¥Pm S-rays
Fig. 11. Residual charges of powders v.s. applying time of g-rays.
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Table 3. Specific ionization factor

(number of ion pairs per cm in air)
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Fig. 12. Difference of elimination efficiency

for kind of radioisotopes.

57 HEBHEDORTH » TIRIFTHZ LD T H REH
Tl ZEREXBHETHE ) e RE=FArFE -7
BEFVEBEROE T, HBREYDIE-TWIERD
ERAZ0ANRLEHL THED0THEND, EFRE
BT LRI HBROIEE (EREROEIEHEL
HEDNTWEB) TR Z7—v VIR bAZ LR X
T, BTFOEEIBN Maxwell SHH1HYURTIT
QEFHENED HLIR- T5B, B DX 5 fniEzel
HHEARE Ko RETIIERBERLKE{h-TE
FOEI ) =Rk NFhekE LTREL LT 5,

LR TABE LA TA R AERNKREVE
BLOAFVHEERTEDLDTH D, )

EBRERCTARER=FAFELHE TS St OB, M
Bz HxFERFL TS WPm X Y ER-BREHRE
IsnteDR P EDE 57z b Th b,

(1) BEAEELHREDR

BRITE - TCA F VAL ENIERDOF TFOEREYD
fEBERT I » TR INAHHE, THrcBEgs
ERENR—RBRCADBEL->TWBLDERIEN B T
E, TD2HXY, AT T—RESL W80
BREFAYERTLIENE LT, BEoRTEEITS
BROBNC L » CTHREFEHCEENET S0ENEE
ZLTBIDBERD D, ZODEEMBED LI,
2FE HBERNOERObWI X 2R BIERLERINC
BT Lc, COBRRINIBRTLERD THS,

T bRIZC I TELEL “HROBREHTS
BWR” Tho CTHEMBERLY COoJRIBHEE c/g
RbHbLTWS, LER->TRILEKECS»y FER
TWAHIIRAUEREE*E T530THS (Blaix
~— 7% 0.4x107 pc/gd, “hIDAEREIK S TH
ULx—=2T7wy P ERTWBAYENE, ZOBHE
Bxdoiko “ENENREERR XB8bhb
Liish,

EBRRETIRBTIHALM L D~ TS
Py FERTCWEHHE (R— 2R k- CEHEEN R -
TW3) 2FATH “"EMNBENRIAERE" Lon TR

’ .
= B2 g 995,
EC]L BAER Bcm
& 2 & 70¢
4 X X 65%
uc]
0.6
BEET 4
e 05 By mm
" t=02sec
0.4
BAZE ¥10%c/y 0.3k
x
x x/
BHET 0.40%10" uc/g 7
1 It i 1 L L ] b 1
500 400 300 200 100 0 20 40 60 &0

g00
HOBE9) -

—BEBRAF (4]

(&) B-ray source, *Sr

&) Morton Johnson effect D—MEEx bNns,

TE) BRMR T, B MIC Xk DWRE” ®HF, volb, No2 itfiEank
EBRER TSR L 2BEBRLAE LT 0BT LA UERYH
LT3,



07+ £k 35 cm
P |& x 70%
\ 5 |2 T oesm
BREE 3107 Mgy kil 06t
£ .
x X\ \ [,UC]I d X
051 / SR8
¥ tr6sec

BEZL 1xloka

B ER 04010745

600 506 400 300 200 100 ¢ 040 &0 80,
HOXE (9 —— . s B 12 -,

(B) B-ray source, “¥"Pm

Fig. 13. Graphical method for investigation of effect of difference of

charge density on residual charge rate. (1)
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Fig. 14. Charge density in powder v.s. re-

sidual charge rate.
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20. Graphical method for investigation of effect of difference of

charge density on residual charge rate. (2)
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Fig. 21. Charge density of powder falling

from shifter v.s. residual charge rate.
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Fig. 22. Elimination efficiency v. s. charges
on powders for various application dis-
tances (Parameters are application dis-

tance)
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Fig. 23. Elimination efficiency v.s. distance

of application of f-rays.
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