NUCLEAR ENERGY AND SAFETY

TRITIUM STATIC ELIMINATORS (TSET)

Description

Tritium sources for generating soft beta-radiation (BITr-M)
are at the heart of the static eliminators developed by phy-
sicists at the Kyiv Institute for Nuclear Research. The
sources themselves are comprised of a thin film (0,5 pm) of
titanium metal impregnated with tritium deposited on mo-
lybdenum backing material. The working surface of the
source is covered with a protective film made of either silicon
monoxide or dioxide.

Tritium used in BITr-M is a pure beta-radiator which
emits the lowest maximum energy (18,6 keV) among all
known isotopes. It permits and essentially unlimited use of
these static eliminators in production facilities without ha-
ving to employ special radiation protection measures where,
in some cases, there is no option other than the use of these
static eliminators.

These static eliminators operate under the principle
that air flowing past the working material is ionized by the
beta radiation (electrons) which is then able to attract and
neutralize latent charges (of opposite polarity) accumulated
in the working environment. The ionization current produ-
ced by the BITr-M is 1,5-10% A /cm?.

Based on client needs, these eliminators may be con-
structed to match the specific working environment. In one
example, the sources are set in proximity (1-3 cm) to elec-
trifiable material while an ionization current is maintained
due to the electrostatic charge. The required ionization
current from the working surface is provided by the choice
of BITr-M sources. As such, static eliminators may be pro-
duced to meet the specific needs of the client.

The static eliminator service life is no less than 8 year.

Innovative Aspect and Vain Advantages

—  high efficiency and complete autonomy;-

—  compactness, simplicity and convenience in service;:

—  reliability and durability;

—  operation of these eliminators is possible even in explo-
sion and firehazard conditions;

—  operate independently of power sources;

—  may be used in a wide variety of industrial needs;

—  inexpensive;

-~ ecological hazards are essentially nonexistent.

This product is designed to eliminate electrostatic
charges that arise during the treatment of materials highly
susceptible to electrification. As such, these eliminators help
to reduce unforeseen outages and external interference in
process such as material sealing, material crushing, photo-
material exposure, etc., to increase worker safety by
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Fig. 1. Tritium static Elemina Tors TSET

decreasing the probability of occurrence of fires and explo-
sions connected to spark formation, and to minimize elec-
trostatic field effects on workers and the working environ-
ment.

Areas of Application

These static eliminators may be employed in the chemical,
textile, printing and other industries including the manu-
facture and treatment of film, sheet and powder materials
which are susceptible to static electrification.

Stage of Development

Preparations are underway to create facilities for the serial
production of the static eliminators in industries that work
with dielectric and other static-susceptible materials.
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SSAEPHA EHEPrISi TA BE3INEKA

HEUTPAJII3BATOPU TPUTIEBI

CTATUYHOI EJJEKTPUKH HTCD

022150 nonozuuii

OCHOBHUM €JIeMEHTOM PO3POOJICHHUX HETPATTIZaTOPIB € TPH-
TieBi aKepesa M'sikoro Gera-unpomintoBatts (B Tp-M).
Jlsxepena sIBISIIOTH 06010 TOHKY (Topsizky 0,5 MKM) TUTIBKY 3
TUTaHY, HACHYEHOTO 130TOIIOM BOJIHIO — TPUTIEM, 1110 HAHECEHA
Ha MiAKIAKY 3 MOJTiGeHy. PoGoua noBepxHst [Kepesia IIOKpH-
Ta 3aXFCHOIO TIJTIBKOIO 3 MOHOOKHUCY 260 JIBOOKUCY KPEMHITO.

BukopucroByBaHuil i3oTon Tpurtiii € unctuii GeraBu-
TIPOMIHIOBAY, 10 MA€ caMy HU3BKY i3 BCiX BiIOMHUX i30TO-
B MakcuMaJsbHy eHeprieto Gera-enexTponis (18,6 keB) i,
BIIOBIAHO, caMUil KOPOTKUI MaKCUMaJbHUI X 1poOir
(meH 6 MM y TiosiTpi). Lle 103BoJsIE TPaKTUYHO HEOOMe-
JKEHO BUKOPUCTOBYBATH PO3POOJIeHI HelTpatizatopu y BU-
POOHMUYMX TIPUMILIIEHHSX 0e3 BXKUBAHHS Cliellia-JIbHIX 3a-
XOIIB pa/lialliifHOTO 3aXWCTY, i B PSI/II BUTIAAKIB Taki HENT-
paJiizaTopu He MalOTh aJIbTePHA-THUBU.

Heiirpanizatop HTC3 saBisie co6oto neHad, y sikuii
MOMITIEeH] TIIaTH 3 YKPIMJIEHUMH Ha HUX JKepeaamu Oera-
BunpominioBauHsa Tputieumu tury bUTp-M mo TY
V¥ 05540132.015-97, sakpurnii 3anobizxuowo citkom. /Jos-
JKMHA HeHTpasidaTopa MOBMHHA BiNOBIIATH MWPUHI Ma-
Tepiay, 1o mepepodIsIEThCSI.

[Ipuntun il HelTpaTi3aTOpPiB MOJIATAE B i0HI3aIIi1 TTO-
BiTpst GeTa-eJIeKTPOHAMI, BUIIPOMIHIOBAHUMU JIKEPEJIaMI,
I HaCTyIHIHN B3a€MOJII 3aps/IiB HACJIEKTPU30BAHOTO MaTe-
piay 3 yTBOPeHNMH 10HAMU MTOBITPST MPOTHUJIEKHOI TTOJISIP-
HocTi. lonizamiitauit ctpym, ctBoproBarmii bBU'Tp-M, cra-
HouTh 1,5-10°% A/em?

HeiiTpasnizaTtop BCTaHOBJAIOWTL y OesnocepeaHiit
6s3bKOCTI Bij MaTepiany, mo enekrpusyerbes (1-3 m),
a 1OHI3aIIITHUH CTPYM MiAITPUMYETHCS 32 PAXyHOK TIOJIS eTe-
KTPOCTAaTUYHOTO 3apsI/Ly.

MozkyTh OyTH po3podiieHi HefiTpami3aTopH, 1o 3a/10-
BOJIBHSIOTD CIIEI[ia/IbHUM BIMOTaM 3aMOBHUKA.

Tepmin ciry:x6u HEUTPATI3aTOPIB CTAHOBUTH HE MEHIIL
8 poxiB.

Innosauitinuii acnexm ma ocnoséni nepesazu

—  BHCOKa e(eKTUBHICTH i TOBHA AaBTOHOMHICTB;

—  KOMIIAKTHICTb, IPOCTOTA ¥ 3pYy4YHICTD B €KCILTyaTallil;

— HaIHICTD 1 [[OBTOBIYHICTB;

—  MOJKJIMBICTDH eKcIuryataifii y Bubyxomnebesnednux i
MOKEKOHEOE3METHIX YMOBAX;

—  BIJCYTHICTb HEOOXITHOCTI B JIPKEPesIax sKIBJICHHS;

—  IIMPOKHH CIIEKTp 0bIacTeli 3acTOCY BaHHST;

—  HN3BKi BUTPATH H €KOJIOTIYHA YHCTOTA.

[Ipusnaueni ars ycyHeHHST TIPOSIBY €JIEKTPOCTATHY-
HUX 3apsiliB, SIKI BUHUKAIOTH [IPU 11€pepolIli Marepialis,
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Puc. 1. Heiitpanisatopu TPUTIEBI CTaTUYHOI EJEKTPUKH THILY
HTC3I

110 CHJIBHO €JIEKTPU3YIOTbCS. 3aCTOCYBaHHs HeHTpasiza-
TOPIB /TO3BOJISIE BUKJIOUUTH TIOPYIIEHHS TEXHOJOTITHOTO
nporiecy (3aJWTIaHHS MaTepiamiB, iX pacHylIyBaHH:, 3a-
cBiT/IOBaHHs hoToMaTepianis i T. 1) i migsummT 6e3nexy
mpari (BUKJIIOUNTH TOB'S3aHY 3 i1CKPOYTBOPEHHSIM MOXK-
JIMBICTH TOKEXK 1 BUOYXIiB, 3HU3UTH 710 Oe3ledHrnX pPiBHIB
BEJINYMHY €JTeKTPOCTATUYHUX TOJIB i T. I1.)

TIany3vs 3acmocyeanns

HetitpasizaTopn 3acTOCOBYIOThCS B XiMiUHIH, TEKCTUIBHIH,
nosrirpadpiaHiH i iHTTIH TaTy3saX TPOMHUCIOBOCTI, 1O BUTO-
TOBJISIIOTH 1 1IepepOGJIAIOTH IIIBKOBI i JIMCTOBI MaTepiajim,
SIKi €JIEKTPU3YIOTHCS B ITPOIIECT TEXHOJOTIYHOTO ITHKITY.

Cmadis po3pooxu

Ha erami cTBOpenHst TeXHOJIOTIYHOI JiHil 11 cepiiiHOro
BUITYCKY Pa/lioi30TONMHUX HENTPaIi3aTOPiB CTATUYHOI eJle-
KTPUKHU [[Jisl BIPOBA/UKEHHSI Y BUPOOHUIITBO MOJIMEPHIX
Ta THINX [ieTeKTPUYHUX MaTepiasliB.
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