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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. 6. Case fixing radioisotopes.
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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.

Theotc, A O cage DHIIHE L T 5N
ENTWHEBYZTDEFAN, HiEgH=vFviHCo
BEHMCHEINABREENVEEIT RN BN T
&HXO 7:0

ZoLE, BECHEELALER Qi

Qi=(Co+CHV 1
72721 Co: 2 vF vy C LIS ORIE RO KRR
BAE=1.35x10pF)

C:REMH= v v¥=1.00x105(pF)

— 9 —



ELTKRES,

2. 4 EBRBEREIETOEER
MEOHEREIZ, ML Spout LOEEIC X hRET
BEME, BOMELTWABHESNORZ VT HER
EDARZV/ARTHHZEND, EROFBESE, Hiko
A TWHHEEROMY TFEC L » TERT — X
ARGy RRETTERD, LERSTTF—¥DATYF
BTELRINELTHIICERFECER ¥ IA -
Too B L LAERLEFRE I bbb TERERRIT
WD DATY FRB DT, HRICHTHEEDL,
BRTHLSCEENI DX D ERNLERCLESY
BULWTWb, ERF — 2 ONEI A ARETT 5%
B HBEROWERY TR TH Qv Q: &Thid
BREBHE

p=%xm% @
FIIIBREYR
r=Q_1QlQ%- x100=1—p% (3

TERL SR L DRBEMLERL T2,

¥ AROBATC X D BRI \WT S —RICHRE R
RTWBPRIETH BN, 2.1 ERWLTHEREDO S
FREVRH L HECI > TERLTARDE, BN
P—RCRETETWHIDOLEEEI RS,

(a) BFEOBHBEBBRYR

Spout MBLET L HEMGKLZESR (N38H) ©
ZREOLHMLS REr—ERERALEAD, W
HROLBHENBERNR" OERERFH IR T,
ZOERBHE TR EOFBENDIRVWBETA(—)ID
BYEHERL L5 TWH, Zhidd &3 EE(HTHE
LCWBER, fBRHEHCY > TA(-IERHE LA
ZEERDTEOTHD, cORERELTEARLCE »
TEBRLLEROBE(—IMA VAL ED EECHRER
LTWheBkoHEEY LB LicicdTidikl, &
LASBEENR=INF R L - e H(-IDRERTFTH
b, BEEROEIBRCBRELS N E EH &K
(HEEK) ~"RALTCHE LD EZELZDNS,
DECHEROWERNIKE S LD EONRT, Kz
HABRCE BEBHRIKRELEST0D, chik
BwhrHHRNTAELEE, TORB=2LFOTN
TREZRSFFOA 4V HEBEESh, »OETRERS

) e A EHBBROARMBRERCHAELRV IS B L,
REOEBRARHSERO BRLSMCESR G ESICER LT RS =
Lo LRAWICXOSAEAD ORRBRLYILT S - L BOEKRNR
IR%E L7

H) E=Ay—F ORBICHELTHLY — F DBEAAF L LB oRT
ZOXS BB TNS T E ERIUERICES Do

'TUO’—
[ S SN
% EAEE 5om
megol  EHBE 02sec
) A ST
Foi 2
=
[%)+60
)
20
o} - 2 L 1 L L L 1
. a1 a2 03 04 05 06 a7
—~— 2 FHE ]
~20f
1ok
-601-
(&) B-ray source, *°Sr
+100F
3w B TPy
BRSITEEE 3%cm
5 2 &80
g*ﬂo“ 2 53% 2
5 (@& #2 6sec R] B4
2 @ 3% 10sec R 184 —

(_
Y
a
Q

T

[¢)]

-40

-60f

(B) B-ray source, ¥’Pm

Fig. 9. Residual charges of powders after

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

application of g-rays for various times.
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Residual charges of powders v.s. applying time of g-rays.
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Fig. 12. Difference of elimination efficiency

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

charge density on residual charge rate. (1)
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sidual charge rate.
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Fig. 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 g-rays.
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