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original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov



APPROVED FOR PUBLI C RELEASE

g e e e ””Gllum
R = |

e
ABSTRACT Bt

Mechanionlly steble plutonium foils have been deposited on uranium and
tungsten carbide by distillation from zirconium nitride orucibles, Fabrication

of the ziroconium nitride refractory is described.

.:: .§. é. ..§. §:° é.:: a“ﬁﬁm

APPROVED FOR PUBLI C RELEASE



APPROVED FOR PUBLI C RELEASE
FABRICATION OF PLUTONIUM FOIL BY DISITLLAYION OF THE METAL  WWG/Geeeserce ooss

. f'i ‘3. ooo e

Investigation of the feasibllfty &P ﬁabnmcation of plutonium foils by high

vacuum svaporation was undertaken when the thin-liner implosion gadget was under
sorious ocounsideration,

Evapofations were carried out from orucibles of cerium sulflde, zirconium
nitride, and tantalum. fhe condensations weres made on discs of uranilum and tungsten

carbide,

Refractories

Coerium sulfide, although it is an excellent refractory for melting and oast-
ing of plutonium, turned out to be unsuitable for evaperationy the evaporation rate
was much lowsr then haed been anticipated. Evidenfly a thin coating whioh impedss the
svaporation is formed over the moltern plutonium.

lfetallic tantalum, on the other hand, although it gave a satisfaotory rate of
evaporationl) was not suitable because of the tendency of molten plutonium to crawl
all oéer the oruocible, outside as well as inside, and evaporate in other than the
intended direction.

Zirconium nitride seemed to suffer from neither of the above difficulties. The
molten plutonium remained inside the orucible and the evaporstion rate corresponded
to the reported vapor pressures of plutonium metal. Since the method used for fabri-
cation of these cruoibles seem; somewhat novel it will be desoribed briefly.

A tentalum orucible is first meohined to the desired shape. The crucible
is then thoroughly outgassed in high vacuum at 2000° to 2400°C, partially cooled in
vacuum, and finally brought to room temperature in pure helium; The orucible is
removed, the cavity and lip lined with 2 or 3 mil pure ductile zirconium foil, and the

aessembly replaced in the vacuum system. The orucible is heated until the zircouium

1) The reported vapor pressures of plutonium were obtained from rates of
effusion from tantalum furnaces. guetallugg}qgl Laboratory, Chicazo).
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just melts (about 1950°C), Prolongation of the heating at this point must be avoided,
since the giroconium elloys very readily with the tantalum. The orucible is then heated
for several hours at 1709 to 1800°C in about 10 om of*purg nitrogen. Finally the
nitrided assembly is heated in high vacuum at about 1800°C until the rate of evolution

of gas becomes insignifiocant at the temperatures at which the oruoible is to be used.

Evaporation and Condensation

The prineiple requirement for production of a mechaniocally stable film is
that the oondénsing dise be adeguately cooled, Although no aoourateAtemperature
measurements were mede, it seemed that only when the temperaturs of ths condenser was
not permitied to exceed the tepperature of the a~p transition (about 12000) were
mechaniocally steble and unbrqken films obtained. Thus with adequate cooling, a strong
adherent film of plutonium 0,004 inches thick was evaporated onto & l-inch-diemeter
tuballoy disc. This evaporation was sccomplished in about 90 mimutes from a ziroconium
pitride crucible at 1400°C, S%noe no adequate method of corrosion p(otection was
avalilable, the deposit deteriorated after a few days exposure to air,

Formation of an adherent film on cobalt-bonded tungsten carbide required that
the carblde surface be given the fo}lowing pretroatments A4 thin coat of coppsr was
svaporated on the carbide surfaoey the ourbide with its copper coat was then heated
in high vacuum to 900° for about one minute, The surface formed in this way aoccepted

an evaporated coating of plutonium.
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i1s | 5 CLASSIFIED DOCUMENY ””o

le THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNngm
WITHIN MEANING OF THE ESPIONAGE ACT, U,SeCe 503 31 AND 32¢ [TS TRANSMISSION OR THE
REVELATION OF ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY LAWe

2. BEFORE THIS DOCUMENT CAN BE READ BY A PERSON OTHER THAN THE ONE TO WHOM 1T WAS ASSIGNED,
HIS NAME MUST BE ON THE LIBRAKY LIST OF THOSE AUTHORIZED TO READ MATERIAL ON THIS SUBJECT,
OR PERMISSION MUST BE OBTAINED FROM THE ASSISTANT DIRECTOR OR THE DIRECTOR OF THE
INFORMAT |ON DEPARTMENT, OR THROUGH AN APPROPRIATE SECTION CHIEF OR HIGHER OFFJCER WHO
MUST 8E CONVINCED THAT THE PERSQN quos TO READ THE DOCUMENT FOR THE SUCCESS OF HIS WORKe

3¢ THIS IS A CLASSIFIED DOCUMENT AND IS TO BE KEPT ONLY IN A GUARDED AREA.

SECRET MATERIAL MUST BE KEPT IN A LOCKED SAFE OR A LOCKED FiLING CASE WITH TUMBLER LOCKe
‘CONFRDENTlAL MATERIAL MUST BE KEPT IN AT LEAST A LOCKED FILING CABINET,
= ‘ _ i

4. A SECRET OR CONFIDENTIAL DOCUMENT IS NOT TO BE COPIED-OR OTHERWISE DUPLICATED W)THOUT
PERMISSION OF THE ORIGINATING OFFICE, EXTENSIVE NOTES ON THE CONTENTS OF A SECRET
REPORT MAY BE TAKEN ONLY IM A BOUMD NOTEBOCK WITH NUMBERED PAGES, HAVING THE DESEGNATION
SECRET. THIS MUST BE SAFEGUARDED IN THE SAME WAY AS A SECRET REPORTe OTHER NOTES MUST

BE AVOIDED, BUT §F MADE MUST BE DONE IN A FORM MEANINGLESS TO ANYONE BUT THE WRITER AND
LATER DESTROYED,
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5. THE PERSON OR OFFIGE TO WHOM A SECRET OR CONF1DENTIAL DOCUMENT IS |SSUED }S ACCOUNTABLE
FOR THE DOCUMENT AT ALL TIMESe A SYSTEM OF ACCOUNTABILITY BY S{GNED RECEIPTS OR A
SIGNED RECORD BOOK MUST ALWAYS BE USEDe PERMISSION FOR TRANSMISSION TO ANOTHER OFFICE

OTHER THAN THAT OF THE ASSIGNEE MUST BE OBTAINED THROUGH THE INFORMATION OFFICE AND
RECORDED THEREe

6o A8 SOON AS THE DOCUMENT I8 NO LONGER NEEDED, IT 18 TO BE RETURNED TO THE INFORMATION

OFFICE WHEREURON THE INCIVIOUAL WILL SE RECLIEVED QF THE RESPONSIBIL!TY FOR 1713 SAFEw~
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7 THE FORM "BELOW IS USED IN ROUTING THI8 REPORT AND MUST BE S1GNED BY EACH PERSON WHO
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