] 5"1-(‘;"” 'va ‘;-rk:.-.r. CREL e ey J .
THIS LU TR T N T e PAGES

i‘{?QUNf} L"‘WC’ﬁf"{f{}ﬂ‘}‘-?‘ﬁﬂf\SSﬁkN?'{}
| Lentral e No. 3 4 -8 - s 3

Keleasud Through the
MOUNDLSDR PROJECT
{funded throagh DOE's UPENNESS INITIATIVE)
Record Copy held at Mound Facility

24 (.mﬁ??,?..d,y s

Report on Trip to Los Alamos -~ August 15, 16, 1955 J.I..mcm;' '

g

;'O

ien of plutonium-beryilium neutron sources was discussed 3%

with A. 8. Coffinderry, B. E. Tate, aad V. 0. Strusbing August 15 and o
the health aspects of plutonium with Dean Meyer August 16. The purpose g Q
of the trip was a fessibility stuly of the preparation of this type of io%
source at Mound lLaboratory. %3 Ul
‘ (g q
Preparation of Beutron Sources :'g%
Plutonium forms the compound Pu Bey;, vhich has been shown to be ROy
the most efficient combination for Ton production. The elements -
are weighed out in this ratio, or with a wvery slight excess of bderyllium. '@ '
The beryllium is either in one plece or is melted in a dense beryllia <

erucible obtained from Clifton Products Company. Plutonium is added and
the crucidle placed in = vacuum system vhich is beld slightly bdelow one

atmosphere of presswe with argon. The crucible is placed in a tantalue
cup and induction heated through its melting point of 630-640°C to 1200°C. |
Reaction takes place, raising the tempersture 200° to 300°C. A sintered !
mass is formed which can de crusbed and packed in the source container. 7
Better sources have been made by melting the Pu Be,, in the crucible in

vhich it is formed, then Dreeking the crucible and placing the cast

pellet in the source contaimer. The melting point of the compound is

nearly 2000°C. The nickel source container is closed by silver soldering

and is decontaminated with a nickel coat of five mils. The source is

pressured to 200 p.s.i. with helium for one-half hour and immersed in
alcohol to test for leaks.

Plutonium oxidiges resdily. The oxide is removed with a wire brush
Just prior to veighing and loading into the crucible. The reducing sction
of plutonium is great encugh to remove beryllium from the crucible if in
direct contact at high tesperature. Placing the plutonium on top of the
beryllium allows more rupid sixing and more complete compound formmtiom.

A 1limit of 15 grams of plutonium per scurce was set to minimize ex-
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Approximately 10 sowrces per year have been made.

ATION CHA
N0 DOR CL
DINATE WITH:

ﬂqeig':m}iw

Health Precautions

tolerance is 1/2 microgram. It is not excreted rapidly. The maxiwum per-

Plutonium 13 a bone-seeker and has & body half-life of 80 ysars. Body
per
missible level is & urine count of T 4/m based on 1500 ml in 24 hours.
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Vhen there is a Inown exposure, E.D.T.A. (Versens) is given immediately.
It is nown as a chelating agent and will incresse the amount excreted
asarly 100 fold. Excretion resches a msximum after 30 days.

w and Facilities

Source fubrication is carried out in four stainless steel dryboxes
conmected in series, one for loeding the container, ons for an amalytical
balance, ane for nickel coating and ome for pressure testing. The stain-
less steel seems the best material for the drybaxes because of eass of

A good smalytical dalance is required to get the correct proportions
of berylltium sad plutenium.

An induction heater of 10 KW rating is best for the operstions per-
formed in order to raise the components guickly to high tempersture.

Beryllis crucibles ere made on special order. A batch of 200 pounds
is processed at ome time. Clifton Produots Company must have sufficient
orders or have the entire cost underwritten.

Though the sourees have been sealed with silver soldar, an Smproved
technique would be heliarc welding. Welding equipment should be provided,
for it is quite probable that the method of preparation can be improved
through use of s welded container.

Major items which are not on hand are: Dryboxes, induction heater of
10 XN, vecuum puap, hydraulic press, helisrc welder, beryllia crusidles,
spalytical dalance and neutron rate meter with probe. Miscellensous items
includs chemicals, filters, heating coils, helimm cylinder with gage, neoprene
gloves, nickel deposition apparatus, Pirani gage, pressure gage, pressure
vessel, tantalum, tools, tongs, tweesers, vacuum gage, vacuum Jacket, variscs,
and bealth surveying equipment.

A room for preparstion of sources should have a mintsmm width of 18
foot and langth of 24 feet. A room 20 x 30 feet would be better.

Approximately ome-half of the room should be partitiomed to house the
drpdboxes. The drydemes would have very little air flow through them and
the air would be dowdls filtered before Joining the room exhaust. The
room suwryounding the dryboxes would have s normal rate of air exchange
and be filtered before passing to an exhsust duct.

The other part of the room would be subdivided to house s heslth
survey room and an office room to serve both the health survey and operatioms
rO0mS .
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Costs

Tt 15 estimated that equipment will cost sbout $20,000 apd that
services and room alteration will add $10,000, making a total of $30,000,

Cepy 1 - E. C. MeCarthy
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