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IRRADIATION OF BISMUTH TRI!'LQOF .)l § YOR TER PRODUCTION OF NEUTRON SOURCES
o ® oo
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o RE
To de®eratne the feansibility ot%gmg unprocessed irradiated Mtlvt:ﬂﬁ.uoride 8°
° a Qow intensity@heutron source.{

300 AREA
BASIS AMD JUSTTFICATION CLASSIFIED FILES .

Most gf the net?tron sources now being ussd in experimenial work are manufactured by

@ iying rgdicactive polanium®l0 with beryllium. The extraction of polaniim fram ire
radiated biamath, though inconvenient and expensive, 1& necessary for ths production
> compact, high irtensity neutron sourcd®. Since the eources mist be replaced peri-

g i1zally (Pc?Y0 nag a half 1ife of 138 days) this somvan% nce and expense is re-

P sitiive for a4 contincing program. B nce, 1t 1s I iuntersst o develop a source which
-Ges ¢t require thls caparaticn,

o
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° ° °

EW-20586, “A Neutraon Source Design Which Bliminates Radiochemistry From The
Process of Productiem”, J. 0. Erkman, October 20, 1953,
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The applica.’.i.m%f neutron sources 1o drive expomential piles and sigma plles
does not arpear to place a stringent restriction an the dimensions of the aource.
It appears feasible that theao‘p lications can de aatisfied with sources of lower
intensity and larger dimensions. is may be zyl by incorporating doth the
blamith and theof - part®le target material in slug bofore exposure in the
Pile. After an exposurgof 30 days in a flux eorrocpgnding to a power level of
L Mi/Ton, slug containin%rﬁg; should emit ? x 10 neutrom?aocona, about g

of ite sa tod enmiasion. 7 -ray emlss.on is sufficiently lov, thiggslug
will serve as a pro® for useful neutron scurces thus eliminat the inscon-

venisnce and expense@®l processing t.ho.irradhud hlamath. ®
® °
Pile Pacilities Regquired: Process tube containaing no hranium in a reglon of high

thermal flux.
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An irradiation tims of tvo Lo four weezs i3 desired, at a time and location %o be

@® determined by :he Special Irradiati Suv-Unit. The poison colosn control faollity
vill be ggnetdered Pr this irradieclom.

®  CcamecoRy © A ®
o
e Flant Asaist . Extra shutdown time will not be requirel and is not aSthorixed
tor this development test. Py ® ®
COSTS % &
® cost Cods: XTIX-5903-130
= ®e o

° ®
Reactivity: PFive inhours from dlsplacement of matal. ..

L)
Eleve‘cr Tims: One hour for charging and@ischerging samples. If the poison con-

trol 11ty is used, the use of the elevator will not be required
during shutdcwn. ®

L J
semples.,
® ® o
.stcm'rrn DETAILS @

Operations: & man-hours®or charging and discharging the

@
owdered bim‘g trifluorids will be loaded into one half of the container using an
draulic press. Following the cperation & perforated diider will bo pressed firmly
against BiF;, Sufficient lead will be loadad in the remaining half of the slug
to nove the cen%er of gravity near to the center line of the slug. The end cap will
te press fitled and welied. This design, shown orn the accompanying drawving, will
® produce a slug having a wvall thickness of 1/L" and a voild space of approximately 20%
for the colleczion of any S3598 that night be evolved during irradiation. In ad

itntan, ebout 3B of the v@lume ccoupied by the BiPy will be void, aince the Btarial
carnst te \:mw:ted to the densicy of s solid.
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| e ° °
Material and Amounm3s: Approximatdlly 240 grams o BiF: per slug.
X be. f s ¥ * ¢
Y umber oI S 3 Four ‘ .
g [ ] ® - ® ® o
Slug ldentificatior:@ 130-1, 123-M 130-3, 1@-= ®
— oW ® LY
Esat Ganeration: lLeas ‘&a.n 50 watts per slug, >ased on 7 -ray absorfion in bis-
® mith metal.
® ® e o o o
o SPECIAL INSTRUCTIOKS ° ° Py
o
.Da.ta. Reguired: Integrated flux 23 determined from temperature rise of adjacent
Y ® tudes, o
©
Bararcis: There is a possibiﬂty zhat same fluorine may be evolved from the BiF
during irradiation. Hcowever, 1t is felt that the voids left Iin the siug,
c e.nd.the thickness of the can wall are sufficient to guarantee no possidility
8 of & mupture, A search of the literature doces not reveal any previous sta=-
L] bility tests on BiF3; hovever, teats bave been run in the MTR a mixture
of SO% Na¥, LS% 2y and W UF1,, for Oak Ridgs Nati®hal Laborggory. The
materiel wrs irradiafed in Pheonel capsules at a temperatury 1500°F and
pover densiies@®f 2.5, 3.8, and 8 XW/ce, It ie reported that no deleteri-
2 ; {
Y cug@changes due to @grradiation were detsacted ir the fluorine campounds.
DESPFONSIBITITY @ ® ®
® @
The Reactor Section., Opergtioms Sud-Section, will be reepansible for all scheduling
anc for the cperstional Mfety mirod.uction continuity of the pile. M. W, Hulin,
® Special Irrsdiaticrs Sub-Unit, has%rincipal responsibility for the Technical Sec-
®
tion's interests., J. O Erkman of the Physics Unit, Applied Research Sub-Section, @
vho a3ypete that thie in.fomticn be obtaingd vill be reeaponaible for iseuing &11.
revo. is pertainirg to this test, ®
y // 2
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