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y 14, 1951. I disoussed with Dr. ﬂuyna Eeller of MCW the

sl history ‘and technology of metal bomd linor materials. This

pion wes desireble in view of the fact that ws are planning

‘toats and ressarch on the reuss of . l.inm- materials in the
‘Eatarhh Promiun Mtor. >

. a"unor mm.in-a the mmc that tmd boon done ab Anes and
i Jall/Alamos on bdub limer materials for the mamufacture of various
s notals. Whenthis work was doze (belioved to be about
$}s many posniblc liner natorials were tested. These tests
a that. chemioally, the oxides of the slkmuli sarth metals, MgO,
Bed, woere satisfactory, a8 woll as the sompounds of uranium
were insoluble in uranium metal, such ag Wy, and UN, The
‘dbvious waterials, sueh ez slumins (“13%7' Zirconia (ZrOg)
fxeon (ln(ﬂma)g) matod. with wm fora the metal end
txid. .

$ho' sultable liner uwrw. BeO' was gisearded as & , precticel
bocause of its high dost and its wmavailability., T, was
gurded because it was belioved that wadesirably large quant.ttioa
d be roquired. Mgl and Cal, and caleired dolomite, a mixture
the two, were all zatisfactory providing thts nolsture content

rem %bho standpoint of fabrication of linars, both sintered and
tod liners were tried. The sintered liner, howsver, was dropped
avor of the jolted liner Lecauss of the high costs of the

aring process (approximately $200 to $300 per liner erucible.)

“the MCY research of jolted liners, Mgl was found to have poor
ptaking properties as well as having, in general, high boron content.
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, re, 'vtha min emphasis uf ‘this resesrch was on dolomitio
1iie ‘and high calefum 1ime (Cal). Both of these latter materials
were sufficiently free of impurities and both possessed equally
mmd pncking properties.

%sm for Selecotion of EFD

b e L e

Iqi;. oﬂlnr to get ths Cal nuffioiimtly free of water, it was neces-
sary to go beyond the temperature of ordinary commercially oo
-~ omloined or_ dead-burned 1ims, Unless the Ca0 was heated to these o
~ high 'beupcrtturea, it would remain somewhat hymsoopic and would

bw difﬁmﬁt to use as a liner material. ;

ﬁmlaﬂi‘he of high purity oould be fused at a Yower temperature :

o 4han either Cal or Mx0 so that it would not be hygroscoplo under :

‘,V’;’inrdimry atoraze conditions. Flectromet fused some dolomitic lime, 2

P Cab snd MgO iin “their calolum oarbide arc furnaces for the work st
 &gps, In ﬁ: tests which followed, the fused dolemitic lime (EFT)
.+ wag gonsidefed beet because it was low in molsture, was of satis- :

i, factory purity, end had satisfuctory packing properties. Cad

.~ was oqually goocd in every respact to IFD emept that higher

- tempmtaros were required for fusion.

0 IV, Testa with Caloined Materials

At oge time, Mallinckrodt believed that it would be adequate te

. ®top™ a charged metal bomb with calcined Ca0 or dolomite in the'
imterests of ssconomy. For this purpese, they used "Kelly Igland”
unfused Cal which had been caloined commercially. However, it
was found that the metal yields decreased when the calcined Cal
was made during the summer months since the Ced had absorbed
sufficient water from the time it was calcined until it was used.
Apter this trouble, the calcined Cal wms repghced with EFD and no
further difficulties were found.

One interesting point is that IFD after being fired in the metal

: boxb ohanges its physioal charaoteristics and becomes hygroscopis.

'~ Therefore, for the purpose of recycling uged EFD, it would be

necessary to either ocaloine or fuse the once used material. .
Dr. Beller stated that the thermal energies required to fuse or
to oalcine dolomitio lime are approximately the same 80 & produc-
%ion unit to fuse once used EFD would cost approximately the same
in both cepital and operating cosis as ons for culei.ni.ng.

Dr. Eeller also said that at one point in the liner progm he

had proposed that omlcimed Cal or dolomitic 1lime be usged for liner
material. This proposal sms based on the relative costs of EFD

and ordinary CaQ or dolomitic lime. Ca0 is approximately one-~fourth
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gne-Lifth the price of EFD, (Present EFD price is about 1337
* poundl)  The Manhatten District, sccording to Dr. Keller,
questéd that the EFD be used in spite of itk higher cost

AR becauss of its non-hygroscopicity.

= '!. " Refect of‘ﬁuistura 4n Liner Katerial

 Dr. Eeller explained the part played by moisture during a bo. |
run. MOW prefers that all their EFD comtain 0.3% or less water, f

.4, ~slthough wp to 0.7% is usable but will cause correspondingly lower :
by mekml yfelds.  iaber ia the bomd run will reaot with the U¥,; %o

fore: Uy and HF. The HF, in turn, will react with the Cad and
UgO {(both in FFD) %o form the fluoride and water. This water
will them react with more UFy to repeat the gyole. In this

i omvinery M very small guantity of water ocan reduce the metal yielda

. by large factor, Tests performed at ¥allinckrodt with a charged
:  bomb witheut megnesium metal present showed that U0, was forred

in inoressing quantities with inoreased time of heagimg evon

- thouch yery ' little weter {1ess than 1%} was present. 7o prevent
 this in theiregular production runs, powdsred magnesium mstal is

addod 49 the UFy oharped to roact with this excess wuter and and

- prevent *gh% formation of mz. '

I, MW Plams Por Testing &ir Tabled Liner Material

oy I -ﬁbld‘:fﬁ;:, _f"!iﬂler“bi‘?,the plans to air elassify C.liner and
i CwBpooinlf materials at Sytton, Steele & Steels, Inc., Dallas, Texes.
i Dre Zqllgr was vory interested in this work end wes willing to

i he following tests on the table conveutrates (yecycled
; agmine the mr;isturo eontent,

fne the mbigh‘come.ntratos {about 100 pounds) in & vacwum
o furngoe. , :

B: Ie }ﬂm above tosts are satisfactory, run the calcined concen=
s ;:;r'ru iv a metal bomb.

Uy, L51ler did not think that the uranium content of the recycled
line# would bave any effeot whatsosever on liner properties. He
g worried, however, of the effects of any residuasl fluorides or
aghiosiug metal. The conocntrate from the air tavles ahould be
testod for these materials before test "D",




VIL ' Comclusfoms: . . |

[

:I»"Abelinva that this whole program will develop prindipa.lly into
 ome of ecomomics. There sro three alternatives for limer raterials
- 8% vhe naw site: (1) use EFD as in the present pracess, (2) use .

“ pigh caldium lime which is calcined or fused at the site, or (2)

- alr elassify usod liner and oaleine or fuse the concentrate for
4 L reuae, '){Starting material in the latter case could be either EFD P

.+ The following costs must, therefors, he ovaluated in order to
. i resch a dpoision {providing, of course, that recycle materiel is
' suitable physically and chemleally): :

" A, Cust of starting material,

B. Cost of tabl&plan’c and operating coste..
C., cost of 0@101?‘111@; {or Ming) aqﬁilm&nt~aﬁd op@z*a.ting ccgts.

"D} Cost of uranium resovery frow tabled and suitable Iivers in
o+ serap plant. S |

‘_E; Apduction in uranium eent ta tailings pile (recyele vs, no
v recysle), : T : :

Py Cost of research and development of mew processes.

‘TIII, . Rmsmmenéationm |

¢ . ‘ - ' .

- It is recormended that, after 412 basic research orogram by Sutton,
C3teele & Steele, Ino. and ¥CW, the economiocs of ths progran be
“evaluated by the (atalytio Construotion Company for final rocom-
mendations of plant design, '
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