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‘Mechanicallystable plutonium foils have been deposited on uranium and

tungsten oarbide by distillation from ziroonium ni*ride oruoibl-o Fabrication

of the zirooniuinnitride refractory is described.
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Investigation of the fs&;&li.%y & &br$*:ation of plutonium foi1s by high

vacuum evaporation was undertaken when the thin.liner implosion gadget was under

serious oonsideration~

Evaporationswere aarried out from oruoibles of oerium sulfide, zirconium

nitride, and tantalum. The condensations were mado on disos of uranium and tungsten

carbide.

Refractories

Cerium sulfide, although it is an excellent refractory for melting and east-

ing of plutonium, turned out to be unsuitable for evaporaticm~ the evaporation rate

was much lower than had been anticipated. Evidently a thin coating whioh impedes the

evaporation is formed over the molten plutonium.

Metallic tantalum, on the other hand, although it gave a satisfactory rate of

evaporation1) was not suitable because of the tendency of molten plutonium to crawl

all over the aruoible, outsidu as well as inside, end evaporate in other than the

intended direotion.

“s-- –.,-. -. *–.-..Lzroon2um nlzr2ae

molten plutonium remained

seemed to suffer from neither of the above difficulties. ‘l%e

ins%do the oruoible and the evaporation rata corresponded

to the reported vapor pressures of’plutonium metal. Sinoe the method used for fabri-

cation of these muoibles seems somewhat novel it will be desoribed briefly.

A tantalum oruoible is first maohined to the desired shape. The oruoible

is then thoroughly outgassed in high vaouum at 2000°to 24000C9 partially oooled in

vaouum, and finally brought to room temperature in pure helium. The oruoible is

removed, the oavity and lip lined with 2 or 3 mil pure duotile zirconium toil, and the

assembly replaoed in the vaouum system. The oruoible is heated until the ziroonium

1) The reported vapor pressures of plutonium were obtained from rates of
ef.fisionfrom tantalum furnaoes. (Meta~Jp@e#
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just melts (about 1950°C)0 Prolongation of the heating at this point must be avoided,

since the ziroonium alloys very readily with the tantalum.” The oruoible is then heated

for several hours at 1700 to 1800°C in about 10 m of”purq nitrogen. Finally the

nitrided assembly is heated in high vaouum at about 1800°C until the rate of evolution

of gas bec$omesinsignificant at the temperatures at which the ordoible is to be used.

Evaporation and Condensation

The prinoiple requirement for production of a medanioally stable film is

the-tthe oond&sing diso be adequately ooolod~ Although no aoourate temperature

measurements were made, it seemed that only when the temperature of the oondonser was

not permitted to exoeed the te~perature of the a-~ transition (about 120°C) wers

meohanioally stable and unbrc$cpn

adherent film of plutonium 0.004

tuballoy diso. This evaporation

films ~htainede

inohes thick was

was accomplished

Thus with adequate oooling, a strong

evaporated onto a Linoh-diameter

in about 90 minutes from a ziroonium

nitride cruoible at 1400°C0 S\noe no adequate method of oorrosion protection was

available, the deposit deteriorated after a few days exposure %0 airo

Formation of an adherent film on oobalt-bonded tungsten osrbide required that

tho carbide surfaoe be given the following pretreatment h thin ooat of copper was

evaporated on the oarbide surfaoo~ the oarbide with its oopper ooat was then heated

ia high vaouum to 900° for about one minute. The surfaoe formed in this wayaooepted

an evaporated ooati.ngof plutonium.
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THtS OOCUMENT CONTAINS INFORMATION’ AFFECTING THe NATIONAL OEFENSE OF THE UNI

WITHIN MEANING”• F THE ESPIOfiAGE ~c~, U.Sd% 50; 31 AND52. lTs”TRAIk3Mfssi0N”0R THE

REVELATION OF ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY LAWO

BEFoRE THIs 00CUMENT CAN 6E REAO 5% ~ PEaSON OTHER THAN 7HE ONE TO WiOti il’ WA$ ASSiGNEDs

HIS NAME MUST BE ON THE LIBRARY” LIST OF THOSE AUTHOktZED TO R&O MA+ERIA~ ON’”*H1S StJBJECT,

OR PERMISS1ON MUST ”BE’OfjTAINED FROM THE’ ASSIS+Ati DIRECTOR OR THE D!itEu?oR *“WE

INFORMATlON 0EpAR7MEN+, ”oR THROUGH AN APPROPRIATE SECTION ciilkF’oR HIGHER OFFIC~’VMO

MUST SE CONVINCEO THAT THE PERSON N OS TO REAO WE 00CUMENT FOR THE SUCCESS OF HIS WORK.
?.

THI$ IS A CLASSIFIED DOCUMENT ANO IS TO BE KEPT o&.~,lN A GUARDED AR’kA.

S~CRET MATERIAL MUST BE KEPT lN A’LOCKEO SAFE OR A LOCKED”FiLING CASE’WITH TU$k~,$O’Ke

CONFIDENTIAL MATERIAL MUST BE KEPT IN AT’ LEAST A LOCKED FILINQ CABINET...— ,..
j“.

A SECRET OR ~QNFIDENTIAL DOCUMENT’IS NOT +0 SE COPII;BOR Ot’HERWl)3k DUPL~CATEO WITHOUT

PERMISSION OF THE ORIGINATIIVG OFFICE. EXTENSIVE Norm ON THE CONTENTS ok A SECRkT

REPORT MAY SE TAKEN ONLY IN A 8@JN0 NOTEGOCK WIT(4 NUM8ER~0 PAGES’, HAV(NQ’’THE DESIGNATION

SECRET . THls MUST BE SAFEGUARDED IN hIE SAME WAY AS A SECRET REPORT. OI%ER NOTES MUST

=IOEO, BUT IF MAOE MUST BE DONE IN A FORM MEANINGLESS TO ANYoNE BUT THE WRITER.AND

LATER OESVROYEDa
, ‘. . ,.

THE PERSON OR OfFlcE To %oM A SECRET OR CONFIDENTIAL DOCUMENT IS tssu~ojs ACCOUNTABLE

FOR THE DOCUMENT AT ALL TIMES. ~T~M OF ACCOljNTAB\LITY BY SIGNED RECE;PTS OR A

j3fGNE0 RECORD BOOK MU6T ALWAYS BE USED. PERti\SStON FOR ~ANSMfSStON 10 ANOTHER OFFICE

OTHER THAN THAT OF THE ASSIGNEE MUST BE 013TAINE0 THROUGH THE lNFORtiATION OFFfcE AND

RECORDED THERE*

As SOON AS THE DOCUMENT 18 NO LONGER NEEOEO, IT 18 TO BE RETURNED TO THE INFORMATION

OFFICE WERWPON THE ltjOIVIDUAL WILL FjE RELIEVED 9F TtiE REsPONSIBILITY’’FOR tTS”SAFE*

KEEPINGe ,..

THE FORM-BELOW IS USED IN ROUTING W+fB REPORT ANO MUST BE 9JGNE0 BY EACH PERWN W+O

REAOS ITO ,.
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