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ABSTRAOT' 

. ·t ... , . 

~r1mei.it'B~ are described on thEi crt tical s1zesof assemblies 
;""A),); 

of flUOrinated» htdrOg~nOu.8 mt.xtures contain1ng 24~ enriched uranium", 

A hydrogenous reflector was used .. , !he crt. tical maseesof the uranium as 

a function of the amoantof'hydrogenln the mixture under the experimental 

conditiOl1sof 48n81t1' andeffect1ve JIlolecular weight were as £0110'48g 

!fo... of Atoms B 
per Atom U., 

30,,9 
15,,1 
110 0 

DendtY' of 
Ml:duro 

1 .. 67 
1095 
2",14 

Effective Molecular 
weight 

654 
537 
,506 

Crt. tical Maso 
of 24~ Uo 

1409 kg 
2502 
34,,2 

~he effect of cadmiUm and boron shielding between the Uranium 

mixture and t.he 8urroun!iing reflector was also studiedl) and an experiment 

vas made on var71ng the shape from a cubical to an elongated geometryo An' 

attempt 1~made,ttllnte~retthe crt tical1 t,. results in terms of pure UF60 

lead.i!lgtothe result that at, thi s isotopic concentration~ and. a density ... : . .' .. , '.. " 

of' ~o5<t)a;tlout36 .kg Qf Ui'S wou.ld be. crt t1cal.1:f'·lumped 8urroWldedclosely 

by. b3d.rogenous mat$r1al o 

•.•••...• ,,~.~", ... "l1',..... ...... "':.;,.t:;r:.~;; ... 

• _ •... _§b,:' ... A.'·· 'j 



~ 

-3.,.. 

IWTRODUCTIOB' 

1 
In another report an account bas been gi1e n of experiments de-

aigned to indicate the safety against criticality of vessels containing 

UF
6

& under var71ng conditions of neutron reflection from surroundingsn ~d 

of protection b~ cadmium and boron eoatingsQ' The measurements were taken 

vi th nearl~ normal material!} under conditions far from cr1 tical Q The tem-

porary availabillt1 of some material of higher enrichment has now allowed 

the experimentation to proceed a step further Q This report describes experi-

ments on the size of actual critical aS8emblies of fluorinated mixtures~ in 

hydrogenous reflectors end with ~drogenou8 material mixed into the active 

bodyo '.rhe effeet upon erit1cal1 ty of cadmium and boron coverings was also 

a'tooted dtrectl;Y1l and an experiment was made involving variation of the 

shape of assembly. 

EXPERIMENTAL 

FOr the saKe of safet;y and flexibilltyo UF6 itself was not used for 

these measurementso Insteado a mock-up mixture of enrich~d U30g end fluoro~ 

carbon was madeo U30g was chosen 1n preference to' 00, because of the h;ygro= 

scopic nature of the latter~ The fluorocarbon was in the form of 011 known 

as 2144" 
. 

The mixture waS pasty~ and it was necessary to package it in cubes 

covp.red with aluminum foil 00005 inches thick: in size the cubes were mostly 

1" X 1" X 1 ft " The average effective composition of the mixture ae stacked 

"~--~~ 

Snel~ 'et a1.. MonP-41 
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in the critical assembles could be expressed as 

U02~g3 °5030 F3060 A10p4 . ~ 

in which the Al fraction was somewhat variable from one assembly to anothero 

but was unimportant in any case o The corresponding proportions by weight 

are; 

U~55¢g~; o;lo.6~; C~15o~; F:l601~ and Alg2~5~ 

From their known scattering and absorption cross-sectlons o the carbono 

oxygen and aluminum could be expected to have only a small effect on the 

pile insofar as neutrons were concernedo Apart from its denSity (305 for 

the m1x. but considerably lower as actually stacked), this mixture was~ 

therefore o a reasonable and practical approximation to UF6~ It would have 

been slightly preferable to have. a higher fluorine content i but the admi%-

ture of more 2144 would have resulted in a substance too soupy for use in 

a building-block structure. 

The preparation of the material and the packagIng were done for 

us at the point of origin. A detailed analysis of the material was also 

given us; it is reproduced in the appendix Q 

The experimental arrangement is indicated in Figo 10 Since all 

measurements were to be taken in the presence of a hydrogenous reflectorij 

a bed of paraffin six inches thick was arranged on a table topo The as-

semblies of cubes were rectangularo ano they were erected on the center of 
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the paraffin bed.. Paraffin blocks were ba1.lt around the four sides and 

on the top~ 80 as to provide a complete hydrogenoue reflector or "tamper" 

Six inches thlck~ FbI' such assemblle~ 8S actually became cr1tical0 the 

flnal approach vas made by adding the last blocks of paraffin to the tamper~' 

The assemblies of cubes of actl~ material sometime. required structural 

r.elnforcel)'lenh and th1B was pro~ded by aluminum traye ll which were laid 
, 

hortzontallyat two-inch intervals and arranged ,with spacers as indicated 

in the flgurel! which carried the weight of the overlying layers and reduced 

the squeezing of the 01ly mixture from its aluminum-covere,a cubeso 

,An aluminum tube 7/8 inches in dlameterp running vertically 

through the tamper down to a pOSition near the center of the pile. served 

for the insertion of a neutron source for multiplication measurementso 

~heae extra amounts of aluminum are included in the average composition 

of the pile as' given aboveo 

'As a safety precautlon0 one side of the paraffin reflector was 
'\ .. ",. ,t" 

built upon a hinged'leaf attached to the table~ This leaf was supported by 

a prOP, which could be jerked out either by a solenoid or "by handl) using e. 
,. . . , ~('. ~l'.,· . I.' 2 
long cordo ~e solenoid was actUated by e. "Monitron" placed about ten feet 
... . '. ",.' ... Il~ '.' . . . . ' _.. 
dlstantQ If the radiation should exceed a certain level~ it would then trip 

the monttron e whiCh would actuate'the;~olenold'l thereby dislodg:1ng the 'Drop 

and dropping" one tace of th~ reflector away" from the p11eo 

As measuring' instrwneri.te~ four slow neutron detectors were set up 

as foii:o';s~ (1) A -:::8F
3

Chamber outside of the renector~connected to a 
-.,' 

2 Q¢ Balloug CP-3104 
, 
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Do Co amplifier and an F,sterl1ne-Angus recorder" This instrument was 

used only for visual observation of the level of assemblies that actually 

became crltical~ (2) a flat fission chamber9 six inches squareD containing 

about 100 mg of u235~ This chamber was placed inside the refleetor~ direct­

ly below the pile; (3) two boron proportional counters 9 which were setu~ 

outside of the reflector o about 24 inchSs from the center of the pileo The 

'position~ of these four detectors are shown in Ftgo, 10 

For those assemblies which did not reachcri tical~ a 500 mg 

Ra-Be source was placed in the vertical aluminum tube in the pile~ and the 

reciprocals of the counting rates on the boron counters and the fission 

chamber 'fere plotted against the amount of material in the usual mannero 

Ext;apolation to zero reciprocal counting rate then gave some idea of the 

cr1 tical mass" 

In most of the assemblles 9 some hydrogen was mixed into the active 

pileo This was done by building lattice structures with alternating blocks 

of the m'.x and of polythene plastic", The dimens10ns of the lattice elements 

were!) however» not small eomparedwlth the presumed mean free path of the 

neutrons in the pileI) andl) t he ref OX' e{l a 11 correctim for inhomogenei t'y« was 

necessary to express the critical masses in terms of a uniform distribution 

of the hydrogen in the material" .Dr" Teller indicated how this can 'be ,ap= 

plled6 If the critical mass for the homogeneous arrangement 1s taken as i 

times the critical mass for the heterogeneous arrangementl) then 1. 1s given by 

i :; 
. 1 

C~4 (W)R ( 1) 
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235 
where C is the average inverse cadmium ratio for U flssion o 1oe. the 

ratio (activity of Cd-covered fOil)/(act~vit7 of uncovered fol1) and R 

18 given b7 

AU DU v ~ ~a(H) 
1 + -x;- ~U;». M 0 •• tt (f"ft2)j} 

R :: -'-» 
1 '* u 

N235 
v c:r a(Ul 

6"1(235) 

(la) 

in wh1ch Au/~ is the ratio of an average thermal neutron densities in 

the hydrogenous blocks and in the mix~ 501B235 18 the ratio of the number 

of atoms of hydrogen to the number of atoms of uf35 'in the pi1e~ cre(R)! 6f(235) 

1s the ratio of 8elf~evldent cross-sections p viz, 0031/550n and v 1s th~ vol-

ume ratio of polythene to mix in the 8esembl1o Furthermore~ we have 

15 v 
NulIl25 :: O:i14 

in which the, figure 15 is derived from the density and composition of the 

polythene and the mix (see appendix) and the figure 0,,24 1s the isotopic 

abundance of 235 in the uranium.. R can then be written 

2 
1 ~ 0~035 Anv I~ 

R 18 .. _ 

1 v O,,035v2 
<>, ( lb) 
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!be measurements required for the correction for inhomogeneity 

areo therefore 0 (1)th6 average thermal flux through the cuDes of mix and 

po17thene: (2) the average c~dmlW1 rat10 for '0
2'5 through the cubes of mix 

andpolytheneo ·to obtaln these quantltle89 a few cubes were split into 

halveso and small fol1s of indium an~ 2~ enriched tr30g were prepared.., 

These foils mea~red 11 % 1/4. 0 and when laid central17 betwsen the halves 

of the split cube81) but·lt into the pilev and activated by running the cri t­

teal aB.embUe. at a euttl cient power level ll .. theT gave m4!asurementB of the 

required average fl ues aad cadmium ratlos<> 
/ 

In the case of the U308 fot18!) 

g8.llUla 1'878 weI's counted so as to ramoe the natural UX background.o and the 

actlvlties were measured about 2 hours after activation in order to ellmi­

nate tha.etfeet of the 23-mlnute ~39; thUB onl7 f18Sion product gammas were 

countedQ SUch meaBurements were made with and without cadmlumo Correcttons , 

were made for fol·1 weights!) and activations vere k:ept to the same duration 

and no:rm&llzed for intend ty b7 au integrated-count on one of the boron 

counterBo 

.lXPERIMElrl'AL RESULTS 

It Beems most straightforward to describe the various a8Bembl1es~ 

8u~critical and crii1cal p approximately as they were butlt and meaBured~ 

It 18 easie8t to express the dimeneloQa in terms of the cubeso AetuallT~ 

the oubea were not exactly 1" x 1" x 1"0 and-they did not paek: perfect17Q 

eogo a balG 11 cube. b7 11 cubes would measure 11-5/8" x 11-5/8"0 To 
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cover thi. Imperfection of stactingi ) a mean dens1 t7 will be given for 

each pl1s.. 'he lattices u8ed are cbaracteriEed by their respective 

valu.ea of Yf) 'Wblch 1s taken a8~the_ ratio of the number of polythene 

cube. to the DlJIlber of cube. of milt" 

Pile "0 .. 1 (Pure -Miz) v:.: 0 

iJ.'his pile wa_ made entirely of the cubea of U30S "'" CJ'2 -

mixture., v1th no added qdrogen ... " It was built on a base 11 :I: 11 CUbeB!) 

and when a hetght of 10 lqers Vas attainedl) it contained all of the ... 

available enriched materialQ "Tbls amounted to 71 .. 1 kg of the mixo The 

.ffective density as derived from these figures was 209S4 

Even when completely paraffin-tempedo this pile was far from 

crlticalo Only a B11ght neutroD.multlpllcation was apparent~ as can be 

aeen from the following counting rate I taken with the Ba=Be source in 

the pile~ 

__ ..;:.P-=l.=l.:;.e Hel~_. _. ___ .~" __ Counting ~tea (counts pel" min) 

10 layers 

Slayers 

BoronOounter 11 

·2463 z 64 

2106 % 64 

25 Chamber 

48..,7 % 64 

44 .. 0 % 64 

The neutron multiplication Is so small that a guess aa to the critical 

8i2e would be most Wlcertaino 
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Pile Woo 2 v = 24 Mean stacked densit,. 1~61 

'l'h18 pile was built in a lattice structu:re such as i8 indicated 

in the insert of J'1go ',0 Bu11 t on a base of 11 cubes x 11 cubeso it became 

eritical at a height of 12 layers leas 9 cubes of m.1xl) or 11 0 8 1&ye1".so It 

then contained 471 cubes or 28c9 kg ot mlx~ and 15Q5 kg of polytheneo and 

its effective composition'val U02083 02108 FJo60 Alo~4 H3009 " The foils for 

the measurement of the correction for inhomogeneity vere placed· in the sixth 

layer from the bottOMo The counts were as represented 1n the following 

diagrBm" in which Itpll means pol;ythene and "M" Means IIlb:~ and the 8ubdiv1-

8ion8 are intended to indicate the cubes: 

Oomoosition of 1- cubeB M 11 P M P P M 

In fall ac'" (As tmd Ax) .. 214 384 524 298 550 541 323 
. 

Inverse Od ratio for 25 (0) 0.,10 000'76 0 .. 10 0,,20 ""- -- --
\ 

-, 

t 
Face of <f-l"~ 

t 
Axis of 

pile pile 

Taking mean values of Aso "Mil and Co one obtatns on insertion 

into the formulae (1) a value for 1 of 0 .. 920 The p:Ueo if homogeneous!) 

would!) thereforeo have been critical at a total mass of 43 kg instead of 

a total ma88 460 7 kg a8 actually bul1to 

For the critical Bises of piles of this composition when covered 

with cadmium or borono see piles No~ S and No~ 9Q 
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Pile Boo 3 v e 10 . Mean stacked density 1¢95 

The cubes were built up in a aimple cubic latticej) on a base 

which measured 11 % 11 ~ubelo !he pile became criticalo when completely 

tampedDat a height of 12 1~ers plus 6 additional roW8~ It thencou= 

talned 4507 kg of the mix and 1201 kg of polythene9 !he effective com= 
1 

position was 002 ,,83 013Q4 '3,,60 AlQ,,4 81501" 

The mealurements for the correction for inhomogeneity were 

in the seventh l.,er from the bottomc The results of the measurements 

were ae folloveg 

Compo.! tion of 11 eubeeg :p M P II I! M 

Indium foll activit1(Asan~) 149 108 169 151 193 139 

Inverse Cd ratio for 25 (0) 0,,18 . 0,,16 0040 0,,21 

.1-
Face of 

p11e 
trl·~ 

1" 
Axis of 

Theee tl,~re8 give mean values for Au! "M and for C of 1.,26 and 0.,29 

respectivelYolnsertlon of thee. figures in the formula~ (1) gives a 

correction factor 1 for inhomogeneity of 00990 

Effect of cadmium 

. Cadmium sheets were placed on the four sides and top of the 

pile 

p11e o inside of the paraffin reflectorj) and counts were taken at different 

pile heights for an extrapolated determination of the crt tical masso 

'1'he results are p~otted in Fig" 2" Extrapolation is very UDcertaino 
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but one might guess that the pile could become critical at a height of 

20 to 24 la7el"Bc This .. however., would be an unfavorable shape!) and prob ... 

ab17 the best lie ean do is to guess that. a complete covering- of cadmium 

might increase the crt Ucal mass of a paraffin-surrounded pile of this 

composition b7 a factor of about 20 

Pile BO Q 4 v = lo Mean stacked densit7 2Q35 

rue pile was built on a base of 11 cubes x 11 cubes\) in a 

lattice as thow in the inlert of F1g" . 30 'It reached a height of 13 

la7er\'8 without becoming cntlcal o although completely paraffin tamped" 

Xt then contained 6400 kg of mix and 8~4 kg of polytheneo Its effective 

compos! tion was tT02,,83 0903 1'3,,6 AlO.,4 Rr 0.5 a . Neutron counts were taken 

with the Ra-!e source in the central tube after each of the first few' 

layero was removed durIng the disassembly!) and t.he reaulting plot ill 

given in J'1go 3,. TIlelre lias not enough neutron multiplication to permit 

reliable extrapolation to the crt tical ,d:Ee" 

Pile Bo~ 5 v: 3/40 Mean stacked densIty 2014 

This pile was etacked OD a base of 11 cubes by 11 cubBso aeeord~ 

tng to the lattice pattern indicated in J'1go 40 It became crt tical at 

. a helght of 14-4/11 layerso when completely paraffln=tamped~ It then eon= 
. . 

ta1ned 992 cubes or 62 kg of mix and 144 @ubeB or 1109 kg of poly thane 0 

The effect1 va compod tion was U~,,83 011" 1 1'306 AlOo4 H11" Measllr-emente 
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were taken for the inhomogeneity correction In the seventh layer from 

the bottom~ the results being as follows~ 

Co~osition of 1" cubeB lP M M P M 
\ 

Indium fol1 acttv! tY(Ag and ~ 191 107 129 204 159 

Inverse Cd ratio for 25 Doll, 0 .. 23 0031 0021 
r .".. 

Face An. 

Insertlon of the respective average vaiuea for the three mix and 

the tvo polythene cubes into the formulae (1) lead to 1 g 0099Q 

To tl'7 to obtain an ldea of the effectiveness of a cadmium coating 

on th18 pl1eo sheete of cadmium were placed be~een the pl1e and the paraffin 

on the top and the four vertical sldesc Neutron multiplication measurements 

were then made as the pile started to bedlsasBembledo and the ~eciprocal 

counting rates are plotted in Figd 40 It is impossible to deduce a critical 

mass from this plot; all one can say is that the cadmium on five faces 

reduced a critical assembly to one that was far from crltlcalo The effect 

of cadmium seems to be larger than it was for Plle NOn 30 which contained 

more hydrogen (compare Figs 4 and 2)0 this is clearly to be ,expected. 

Pile Roo 6 and Plle Bo~ 7 Ef{!£~ o~.cadmium end boron v: 20 

Mean stacked density 1..,67 

These two piles Were built with the object of 'testing the effect 

upon critical size of a complete cadmium (pile *6) or boron (pile #7) 

. shield between the pile and hydrogenous tampere The lattice was that of 

pile Bo~ 2 and is shown in Ftgo 5u It will be recalled that pile 12 
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,became critical for a mix content of 31,,2 kg" PileJl~!,,_6 was bu.Ut on 

base 14 x 14 cubes o and became critical at a height-of 12=10/14 laTer8& 

when paraffin-tamped outside of the cadmiQm~ Its mix content was then 

51.,4 kg" andtbe cadm1um ·had increased the cn tical mass by a factor of 

1" 7,. , 

;. test of the effect of a safety rod vas made in pile 10" 6" A 

boron-filled aluminUIII tube o 5/8- in dlsmeterv was inserted vertically to 

a depth of 6 inches at a point f1 va inches from each of two adjoinlng 

vertical faceso' Gount. were taken0 and their reCiprocals are plotted in 

Jigc 5~ It looks as 1f criticality would have been reached at about IJ! 
la7erso which would mean that tbe boron rod increased the cri tical mass 

by only ~o , 
f 

~. boron covering used in pile No" 7 consisted of nat hollow 

'iron shields o f~lled with boron carbide or calcium bonda" and bolted to.= 

gather to make a ~ollow cubical box" The iron walls of the Shields were 

l/Sft thick.,. The, were weighed before and after fill1ng!) and the surface 

densi t1' of the boron waB found to be 1:2 gfem2
Q !he pile vas built on a 

base 14 :z 14 cubes 0 and Jig 6 shows the p10' of reciprocal counting rates" 

,he critical height 18 clearly close to 120 6 layerso -There was a complete 

paraffin reflector out Bide of t~ boron shellao 

It aeemed curious that the boron=-covered pile Noo 1 became crt tical . , 

at a .11gh~ly smaller mass than the cadJDlum"",covered pile Noo 60 Since the 

restacking might have changed the mean density a 11ttle e a more direct 

comparison val made by replacing the boron on the top and the four aide8 of 
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pl1e Bo., 7 "th cadmiwn.. The count1n~ rates with the source inserted were 

taken in both cases" and those tor t he completely boron-covered pile were 

eeveral per cent higner" The boron shieldo as u~edb was therefore a 11ttle 

less effective than the cadmiWD<> Possibly the explaDation for this lies in 

scattering from the l/S- thicknels of iron between the lattice and the boron" 

which was not present when the cadmtum was in place., 

Plle,Wo~ 8 and Plle 10 .. 2 Test of elon;ated' geomet;r v = 20 

Mean stacked density 1 0 67 

!bese two plies were bullt of the lattlce shown 1n Flg 6" and 

vere completely paraffin-tem~edo without cadmium Or boronu Ther were 

elongated horilontallyo The 25 chambe~ was under the central part" and t~e 

sO,urca ho~e was in the center", Plle lIoo 8 \fas started on a erose section 

of 8 cubes x 8 cubes" and was lengthened symmetrically by adding a layer 

on both endB between readln~lo Oounter lio., 2 was on the perpendicular bisector 

of the axis of the pile.. 'l'he plate of the reciprocal counting rates in this 

counter and 1n the 25 chamberll as a function of length" are g1 venin J'1g.1" 

'l'heeurves flatten so ~ch that it 1~ doubtfUl if the plle could .ver be 

made critical by increaslng lts lengtho 

Pile 10" 9 was similarly bu11t D except that 1 ts cr088 aection was 

9 c\\bes x 9 cubes" It became critical at a' length of 24,,1 layarae 'l'he 

countlng rates as 1t approached critical are plotted in Fig.1 for comparison 

wi th those of pile 10., 80 

POr the criticsl aile of ' a nearly cubical pile of the same com­

posl tion n Bee plleBo~ 2,. 
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It 1s difficult to deduce information of a gonersl nature 

from these few measurements o We shall content ourselves with the ob-

servation tbat thiB hydrogen-uranium m1xture p which became critical in 

a paraffin-tamped 11 x 11 % 11 cube would probably also become critical 

in a longo paraffln~tamped parallel piped with a crOBI sectlon S; x 8~o 

and that further reduction in the cr088 section wou.ld demand great increases 

In length for criticality until at 8 x 80 even an infinite length would be . 

8ubcritical o Incomplete as it 18p this information may be,of use in the 

design of piping which must be held below crltlcalD for a safety factor 

can be applied which easily overshadows the inaccuracies in the experi-

mental resul tlo 

SUMM.ARY AID DISenSBIO. OF R'ESULTS 

'!'he follovi~ table gives collected resulte for all piles which 

actually bec.e cri tical o with exp 11 ci t statement of the JJ.s/NU ra1;108 0 8a 

derived from the stacked amounts of polythene and mix" expres81ng the 

critical masses in terms of uranl~Q 

!Pile Bo ." BBlRu Stacked Cri tical Maas Clrltcal Masa 
Density of lilnrlched t1 in of Enriched U 1~ 

HeterogeneOUB Pile Homo~eneou8 Mixo 
-

2 2 3009 1,,61 16,,2 kg . 14~9 kg 
3 1 1501 ~ 

lo9~ 2~o5 2,02 
5 3/4 11~O 2.,1 3 .,6 3 .,2 , 

f> 6 2 30.,Q 10 67 2801 
- ...... --
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Because of the ll11d. ted amount of materialJ) :1 t8 rather low dene1 t7. 

and :1 t8 high molecular we1ght/) we were unable to obtain a direct crt tical1 t7 

for the qUantity of prime intere'8tIJ nZo ll the critical mass for UF6 containing 

24~ en:rtche4 uranium., From th8 cn tical maS8es of the ~drogen~conta1ning 

mixtures actually bullt" one may bewRver eJ!EUlline the t.rend as the ~drogen 

contut is reduced" J1g. g 18 a logarithmic plot of the critical mass 

against the -aiNu rat ioo Making use of the knowledge that the crt tical 

mass must be fln1 te for sinall values of ilB!lup and that therefore the curve 

mU8t flatteD 1t seems reasonable to conclude that the critical mass for 

pure mt: would have been between 75 and -~30 kgo with the most probable , . 

value at 110 kg.. In considering the interpretation of this result in terlJl,B 

of UF6 0 lt 18 most important to take lnto account large correction factors 

arising from the difference 1n molecular weight and poss1ble differences 
. .' . 

1n dsn81~yo The critlcal masa can be expected to var" as (molecular weight)3 

z (dend ty )02 in the absence of a hydrogenous reflector and perhaps as 

( . )2.,4 ()-1.,6 ' 
molecular ve1ght :z: denslty \ when luch a ,reflector is present" If 

10110. UF6 has a denSity 4050 the critical mass would be probably about 

36 kg when surrounded b) 8 hydrogenouB reflectoro but it might be as low 

88 25 kgo . fhi. estimate 1s tn fact in fair a~reement with the results of 

the work described in Report MonP~47 aD the nearly normal U'60 If one 

stretches the figures to their most dangerous extreme: ViZDo a density of 

5 for the UF60 variation a8 (density)-2 x (molecular velght)3 p and 75 kg 

for the critical mass of themtxp one can arrive at a lower limit of 10 kg 

for the critical mass of U16 containing 24~ enriched uran~um~ 
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APPENDIX 

'1'he following data on the ph1'slcal properties and chemical 

constitutions of the various substances ueed for these experiments wer~ 

klndlr svpplled b.r the people who prepared the material: 

(1) Composition of'mix~ 
Weigbt ratio ofU308 to fluorocarbon 

2 .. 38 g 1 
2 .. 11 
1,,90 
1015 
2011 

Masa 

160 822",3 g 
250431,,1 
200 903,,1 
3030108 
411 6040 3 

Weighted mean com~oBitlont61Dg~ U30gil 3202~ fluorocarbon .. 
" 

(2) .Anal7B18 of nuoroc8rbons 51og~ 'F by welght 

Bffective compositlon; °1
0
46 F~ 

(3) Weil!;ht of aluminum on each lit cube of m1%8 l .. 5 g" 

(4) Composition of 'Polythaut; 13c5~ H by weight" 

Effective composittong OH1~g7 

(5) Weighted average percent U in the U
3
0g 8 g4.,04~ (by weight.) 

Effective comp'oi1t1on~ U020g2 

(6) Weighted average 18otopi~ constitution of the uraniumg 2309~ u235., 

(7) Density of polytheneg 0 .. 915 

(8) Dend ty of mha 3,,5 
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