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© txperiments were carried out to deternfthe the effect of varying water
vapoP pressure on tho Mte of reaction betwsen Be0 and stsanm. Steam (generated

fron degassed gater) was @assed over a DoO pellet kqpt at 1400°C. An oi)
pump was used to chtain the desired presaure.

BeO Lost
(%)

0.40

0.40

"ﬁ

@41t8onsl exporiments will e oarried out to obtalin more data on the
offect of water vapor pressure on the reaction between Be0O and steam.
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strength detsrminations bave now been ocepleted for all the ’
Crushing [t ve now been or all

types of 1/4 inch pellets in the 63 day Eanford borbardment. The results are

shown in Tadle I. Included for ocmperison are the valuss obtained from the

twenty-four day irrediated material.

Inspection of the data for the mixed oxide pellets shows that in every
cass the orushing strexgth has shoun an inoresse over the values for the
twenty=-four day bombardment. 7This may be dus to uncertainties in the measure~
ments. Certainly no marksd effeots were produced by the longsr bombardment.
It may indicste an approach to a saturation value. This same trend was
noticed in conection with linear dimansion changes of the xixed oxide samples
(average expansion went fyrom 0.58% in twe -four daym to,QeL0X An adxkynr-ctlng 17
three days =~ see abatrast of September 25, I L . Lede b
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The &esults of the tests on the pure BeO pellets are also srratie but
Buggest that the orushing strength of pure BeO is not affected appreciably
by neutran irradiation. Expansion of this materhl was also alight @ less
than @.35 (sos abstraot of September 25, 19463,

BPFECT OF @BUTRON IRRADIATION @N THR &YUSMIYC STRENOIH OF

Be0-002 AND Beg,
-3 .: o
® Kortom Lot No.
[0} el Brushing Strength Qi pol)
Talrradiated | O24 Days 3 Days
P can —comeo—oiStaniards @ Irradiation ! Irrediation

:
3
-89 107
‘\\ .ow _ » -
() N
H~78 Pure BeQ i
Bigh Density 1 1683700 {72,700 Q8,7 ' :
(2.888) o - (102%) o3 o (o8 . |
208,800 1
H-79 Pure Be0 (120%) () i
Bigh Density | @71,900 383, 300 405, 600 i
Pure 2.913) | o Q072) —s i
Be0 1I-8661 Pure Bed d 0 J
Low Density 84,400 d
(2.821) o S o
D-85-2 Pure Be() 4 #
Low Density J245p00 166,700
- 2.891 §
©
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Opaphite npregnat@on (P. F. Difimore)

AR of the orgarh solvents that have Been used foP inpregnating baths
posssss the disadvantage that the soldlions of @ranyl nitrate are unstadble.
The aquecus solutions used h fore have The dfsadvantags that the uranyl
nitrate hexahydrate tende to and ooms to the surface of the graphite
before decmposing to the oxidey Towewver, €Il of the aqueous solutions were
saturated solutions. It was thought that possibly by using a dilute aqueous
solition and thus depositing less uranyl nitrate in the grephite, the uranyl
n2trate oould Yose itas vate of orystallization before melting and thus it
would deocnpose bgfore cuming to the surface. Thig was §ested this wook.

spfoy were Ripregnatel ascording To the prosolire iw ANL-0CS-H7)

%‘: Bat ot .q&u:g‘d £ 13&1 ga“to:dmo;% m‘aﬁ’ lvent@yl
hexnh te an
o gn,:?m .-:ﬁ:f :oa?ax-m & Gaoim Pnstead of ”m-.

oo set of Mmples was re¥ixed foP tep mindtes and inroMased in wePght by
1aff%. A second sgt was @efluxed for thirtyninu::éamd n; gbt gippodg
ditutyl epllesedves 5o seaples lppraased in ht Wy 1.T% alséh  these
mp‘.lzs had wery lg,t&?g'anyl r®trate ooming to the surface befors decom-
@eadng.

@t _ehod®d be @ointed out that these semples increased $n weight by culy
18%¢ wiidle semple® impregnated from gn &pganic solvent bath of the samo uranium
onoentfation inoreassd in weizht by 2.5 to B0, TV l:wor wolzht ircrecse
may be dus to ome of two causes. It may be that gqueous solutious do not
penstrate the graphite as fag as do orged®s solutions. The other possibility
is that not all of the water ds removed {rom the sample bofore it Js fired.
This water would then reedt with the graphf® and thus sone graphite is Tost.
These poseftdlities wlﬁ.bo investigated next wodk

&ork is cort@mithg on & report of 8 @rom
SBasion Produst Diftuston (J. B ¥ERsord

Thebe hour diffusicn measurements at $200°C) on §.1 densPry beryllia
gave 0.32, 0.40, and QsS€% of x8 lost. These results ocan Be oapared with
eaflier results at other temperatures¢

Temperature, OCe Percent xenon $ost B enf/nin.
1000 R 1®%0-10 :
1200 &t 2 x P00
1450 Pt 2 x 1078 ;

These points are not really suifioient to determine the taunperatire
dependence finotion, dut they satisfy the following equatlon rather well:
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This may be interpreted to mean that €he energy of nctivatich for diffusion
is 5,000 cals this osn be oompared wi¥h 325000 ca) fOr sfigon Eiffusing thgpough

silioa flass. .
Seradiation ZitedSs on EBpetPe odyPu, G Bap)
Qsasurenents 'ushgf &pf@mﬁm&;ﬁm s ;;: M%::q%ﬁ::od th?
m Appoar
?o?damm u\éo togotheP %@:‘ ﬁwto’c@bdmd o 248::y Sggediated materieR,

be Roted that 3irh 4nd Bow lensity Secet gimilePly showing @
ot toTL be Botad that B do B e e et ol ety
s Sound with &4 fap drpadiatione

@he nofulus gpperatud s Betn® Crans? W o RBife EBinet oo
Qm’aod&nrt:tmn_@ Pessurements w133 then B AttaPted ¢h Dixed
@mea«xmnu i
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Iwo guns have boen made 4n whidh the mfukeup was cPeratel at power levels
sB@ulatidz 8400 arff 1200 XN respeetive®y in a pile ocarprising 806 dhannets
$ 1/2 feet longe These fims were digcontinued after fairly short periods of
stesdydstate operation (24 and 30 hours respectively) Because of variao
Sailurese Howoved, equilibrium data were obtained cn temperature distriBue
tions through the mock-up s and pressure drope® In addPtiong o
date Folating to the gtability of the ptle materis®s (Be andl Be0) wild
¥ obu?&ad by post-morto. omlmtfi:n ofg‘i::ém! “rdes llar:lohs whisl,
wege used im the mofk-p This wil vdo dimensiomal changes,
ose, and mechandoud s §lsvelomment of cfubksg ohange 4n oPushe
¥o deterfogation 9£ eftheto Ehe fusl tuBes or the BEMoks
s ¢otpoted in » sttogeye

$iens tndef way at prefer€ 85 shiD the RSoEOP and aboesiorP
“mﬁ&‘s«mhﬂ de operaled Quratetly afte? goptas®
%ﬁ:wm)mm teste

. Emoiou, poning
6’0 &@M
spegtFosxiptilo laboratopy (F J0 P ')
Aol Labo; (Q;Yr:mu@é 3o Doodyp 8- Patietupn, b FeliRy
85 3*vice Amalysis?
The fouf De tioned t woek wefo

W of pureo m%ﬁ ml}?:;omm‘h@ um%:n :ohwodmamo"ﬁ;g@ %ﬂ:@
$exinatPon pridably fych pref glasswarep The sanplos were repeated
Q&g the availatfie quarts ware and vioor oruvidbles These were transe
derred to platimm gruoibles for Sgn¥tPon. This tIne the 1ad® ehowed
QentanSration of about .3 PR 3t will be negessary to obtain more

o beakngs, orusiblesy eta.g 4L we are to reliddle wesylts
g Rwta? ogpl:O@ Steps 'l:on @aken te doe:htiw Bte o»

e tRlowing analyses wore afag camplete® Tnis lagt wodl®)

Fou® Be0_quantitatively foP fmpuritie
% . e; 1:; 8m9qm%uﬂm{£ Lo & st D& epufitions)

&® Propylene @spol £of aluninufy
Bo Bosospdp

The restandardization of the oopper spar® is proceedingy Three
elenants have been standardized covering & range fram 2100 A° to
6500 A° in five plates. Three additiomal elements hawve been standard-
ized in the two lower regions.

The develomuent of mloroplotometer methods for the anmalysis of Be0
bhas agein been resunad. One of the main adwantages of the viswmal com- .
parison method is in the wery wide oonoentration range which oan be
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ity ade wsed. §n ordes to inoPease ths useful Mugd of
the aiSPophotBmeter Rethed, the expofures will be taken throwdh a ste
@=0tcg whose @tep gu¥io is Yg2e 3f Soud teps af us %his will g
aPange from @l pepere to 80 pepgm® The hiched s are_being mede
ﬁé’;& step @e8tcd is beiwg afapted to the Bauseh and Bxb opticad

%o rotandlers wefh receied this Wwek @2d W12 8o med 40 SpEML

the Be, gas nixt for ow speodsl DeC. att soyfbed & nmount £
on@owggto:e was desdpned and ®he SugpenteP u?wgﬁng 1t ®

Bop Ghsgicel salynis (Re Bfle, Re Hoodelhofh, K. Hemsew Re TelfofR)

Ae Servioces: ©

1. :; mangansse-ocpper alloPwas analyzed in dupl¥sute for odpper
.1 .

2. Two wranium oxide samples wege ¢@alyred for moigture and loss on
ignition.

S. The firal two berydlium standaml samples wore anadyzed for nitro®
4. & nisro-f)Rorine apparatus has been sst up and work started on
determination of fluorine in dberyilium.

8ix bariun hydfoxide solutions oontalning dari@: carbonate were
® titrated fof the dase content and the carbomnte

Thive Dfoondym solutions were analyzed for the mi% cof®ent.
o Ibis blieved that i® the anglys®s of Bb0 rode for bofon errati®

Shsults oPe due almost entirely to variations in ghe titration

of the au&@m sodfum osfbenate melPs ExperfDemts indicate

that Eron 2% to 20% of the Bofon may de lost on Spnttdon of B,0H

Be Researchs
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Bffe Do Thermal fonduativity Rod Th. Stesls S© BaardeR B C. Andrews

The pure De0 thermal eonduoti®lty @od from the 63 day borbardment was
mogjitered 9/12/48; giving the following wesults:

Phigerpe  po. g¥elg Hotal Soreon  Metal & Plastic Instrument
"

3000 mrgy 900 grs Zeus
c" 10000 mre
e ~ & nre Through shipping pot

Zeous
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It was again n@itorod Qotober ¢, 1946 giving the following rosuliss

Distrace Yo. Shield Uotal Shield Yotal & Fleostio  Ynstrument
a1 40,000 . 2200 e 600 . Lous
s* 0,000 1 H] Zeus
" 6X0 L4 Zeus
pyAS 56 22 aous
159 30 12 ) abus
A ~ 530k Through chipping pot Binder

It kag proven difficult to meusure the sneft cefdvity ficn tho 020 rod
at the cu-fuses I3 Is plamned Co nencurc 4ho rediaWon o contect ficn o
purs el pollets Irexz thie data 1t 1wy Bo possible to crinulate €ho 4ctal
aotivity fron the puzre Da0 red.

Quanitatizo Ditonairaticn of Mydranen in Na-X Alley (‘ L. Relletin
e C- .ﬁmcm)

A caapie of Ya-X tlloy has 2332 rezeived fron sito D .o'- grenitative
enalvzic of hydrogea. 1t s pla::::** to reac%k a knevn vl of Ne-K with an
exsess ¢f hcsvy wmier whose T to M rutlo 13 lmowm. Hydoof "n (f; ard D) will
be liber:tc.; Srem e hoavy water Yy tho Ma-I. Tho nydro' sn (1) wiiah 4
pragent in K1 Na¥ will also ba 1itstateds  All of the lyr vegor thus 1iderated
will b catauiytisally wilted with ) snd condenseds Tho vater v411 Lhenm b2
diz4422C e oy frem 4k allmlis unclvzed by noans of o 1.an: spociiansier ool
ths r“”c el D ord ! ditermized. Jiwen this new ratlo, Uiz treurt o' 17 In
YasX o e oenledeled. :

@: sLTRevllion rnlng have besa decirod Lfor the v L. 1loy, ord tlu glacs
ghop dz " -il-ing v miro AIfTicull picces. ms .‘:J‘" ol sivrder i Ixing
do'-i,_-;.: 4mes el 3% 23 plaamod 4a have the glass sicp oo lote Lwilding it

oext weslns

0]
Texperatuce sf JeC-U0; Prisms Durlag Eonbarmant in AEVW Pils (K. L. Fclemak,
Fe L. Delletirs, il Ce Ardrows)

duother prism hae been properod for {emparature delermiraticn 21 rlanacd
(AIIL-OCa- 7, Po 4)» The thermocoupls funotion 1s placed et the ccat:e of the
prism through a small lLole 4n tho ond. Prolimirary runs at 20 vaits irdionto
8 pris tomperature of about 280°C. with the alumimm can ksid ¢t 30°C. Fre=
vlous valuea obtained 7ith the thormmocouplo placed at the end of tho prima
were coensidsrably lower, 1420C. at a cc.n tenperature of 4C0C. ard 20 mtt...
inputs It is plamnned to run the expe t over 20,.30, 40, 50 wett renges
end at can temperatures ranging t‘rom Qb&oﬁm

the M, ‘a::n?:?&%ﬁm e T e o2 GO

‘co"!
whors s = Lot taarcraturo to be dotermined.
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R = Reslstance at temperature t:.

-8 =

R o2 Resistance at rom temperaturs. . j
tp = Room temperature. :4
o = Temperaturc ooeffiolent of eloiEicel @psistivity. é
it ST W (i st et s, e

better instrunents now 3n order to do this.

B N AR

F3
w Control Mlom% (Fo L. Belletire, ¥. E. ka, Po Yo 801“)8, B
R. Miller, L. ((@)Andrews) i
Drawings for the improved oave periscope have boen completed and prints A
are availadle in Roan B-5 or at Ryorson for inapection. Work is baing con- i
tinued on hydraulis tongs, & remote control orans, high activity hot labora= j,
tory design, ete. by
This type of design work emtails considerable engineering, drafting, w.
and shop work and it is felt that more help will be needed in same spots if
the work 18 to proceed at a rate in line with the demand for remote comtrol .-
squipment, g
i._.:'
i
Reat of Sublimation and Vapor Pressure of Graphite (Re J. Thorn)

Two atteopts to extend the range of the measurements to a temperature of
50° 4o 100°C. higher than that employed in the first series of runs has rosulted 2
in either the quarts condenser or the beryllia support for the graphite oracking, :
or both. 1In viow of these fallures, it is impossible to extend the range with- by
out changing almost emtirely the present experimental set-up. Sinov this will B
require more work than can probably be justified, no attempt will be made to
redesign the spraratus at present. Instead, we will be saticflied with an upper
1init of ebout 2110°C. exd a range of 200°C.

Sa et

vy .

GRAPHITE PROGRAM £

(T J. Faubert) ‘2

gotbomal Beloasg of W’g Wrﬂ@tc) (C. U. nol)son. }
8. Avory g

A series of dunking experiments has becn made with wnirradiated @raphite
senples and an evgluat{®n of @nese @esults is in progresa® The a t

N us
casjsts of lorglass @ t system én whigh €he kel
' omo R:slo.'i ml‘@gb m%a.”m‘:m 3\;3 .ﬁ:.i?p: . %:gs
wh¥on 4 ook} o o

| g and mics gpacesg A migeral gil s Qogtod tPu
: wire, s s @0 vagmm Jao e @ bath ha®as $agjc
mm

r l

B s e BB penaits sl i i -~ 1K l
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4 graphite eample 1s prd@sed on an alundmy tube which ccmtains thermo=
oouple leads. This tube in ocomnected to & long metal pli@her which has @n
iron oylinder at the top end and which san be moved by means of a solenoid
from the outsids. This pert of the system is oomned®ed by a stopoook to &
vaouun systen. MNeliun oan be admitted to the calorimster part of the s

while the calorimeter is hented to the dosired temperature by the oil

The helim i3 pumped out %tho uystem after the proper tempereture 1s
reached and & vaoum of 108 to 1078 ma. "¢ attained before dunidng. Thermo-
@buples are placed in the metal ulloy bath and in the oil baths A L & @ %ype
k-2 gotentiomoter and a galvanmter are used to msasure the thermooouple

retures. A photoelectris oell and galvanometer are W to oontrol
the temperature of the o4l bath within ‘f‘ «03°C.

A plot of tho log of the temprrature drop #)T of the metdd bath against
tine t wus moado and extrapolated l:nearly to sero time® The heut capacity C

@ the grophito sumple waa caloulstsd £ro1 an equetion taken fron Puresu of P
s Bulletin S71 (1934):

Cp = 24675 ©2.617 x 1077 - 1.169 x 105/

and the quantity of heat g(T) from /‘de‘@y A o first approximation, the rate
of heat leak in the ocalorimster givm . ¢ A more exmt ma
mde

the®)
oaticel annlysis of the data is being using the equation 83 » X(T5-r4)
which desoribes the oonditions more fully® TH3 results will be given ndik time.

&above%%:kt&?,ﬁzm-(:dﬂﬁ.:kc’s!m-dA‘r: X so that
at ar
In AT, = Xk uﬂkgm whery %rou ATatt =0 and C 13 the
TC t

hoat capacity of the calorinmeter system. Table I ;ives the results of the
measurenents.

. TABLE -
F:xpt. T,0rig. (°X) | Tpxtrapolated (08 x/C b c
o P )1 (ra2 iy e..ql) de
1) 413.2 403:5 o.geigsp 3.2357 " 10.16
1 383.4. 380.8 0.01954 34 Cpdl
12 442.8 437.9 ogp$30 03407 &o.:n
%s 502.7 4.9;.5 Qgo48e?® 0.496+ 1018
4 473.4 4805 Qg0396/% 0.4186 2956
16 633.2 624.7 0.068C8 0.5994 10.82
6 399.4 396.3 0.02076 0.2221 ®- 0
—— O~ — & o —— i O ——B-

8ingg the values of & 80 muchg &he B values &y ca®Rulated ths
Bfiteau of Mins® gauation u';% suffiniently mﬁe C will be aﬁfmﬁ

a metal (e.ge» Cu) of known specific heat. ® agveral more dunkings. of
0old samples will be med® before nevtrom@lirredisted smuples a%e used ani &he
amofrt of Ftored enewgy @mtained in tym ggherminglp
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Qo Sup2eP apd thelr subPoutdingg meatuPed.

smouht of WRoved emowgy PR noutPol Wdefitgf8 released

o 20ve InfMation ghoul She Aalnos in which Et im .

The @t 3f {re t@parabure Bilfefehced ey be shin o to el €D the
S0 of the Arferert spesifio hegts cf Sho Tamdide. This 8qRio j3 Rted
Sinst the tempefttue ¢f The itfadisted Bample. ap time £ifst fegt the A%
S e e iy e St St S e T
) Bty ofier Who shetpd waoe ormwgmummmxaﬂsm)@

The mRirgh Ranpeteipe 4 Cha Dynane wmod 38 sbolt 76070, b fntw
GaeRefatyle 4 B/ cutve dems net nsually Alose te mu;gmu’eunyg
By o st b S350 Sk 2000 i, e o foti ot By Sy
dpts. ugmally Peveal & noad m«wuz&.ﬂm&wmgmg
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dirs of The Patis at She and of
sebond heat eeptesents stofed 2oty

o2 duping geoting aves nigit, e mote dilaly durie the FikeS kol

&
BBl B MLy et ke Al Lo 4
s run, ‘.sog rumns employing gn ifwadlated sample odnp 9?

matedly the game opafuting Sunditisnge

S agpfoits
The whidl €he paPtially anmeqled Sigve jojns et o Tho
eepn® to indioate §hat Agepetidpt m%*m
wmv O:M ws;:ntoshwmmsuw Magmplete selogme
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th8s Prda® ar®
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£‘ Distributid® in Graphith G wm1Q)

evxpexinef® dosorfBel) ool mrfor® an

w? bi.;:od in small suscessivd inorasents gm&m& amounty .

; air or @ the graphite in a quarts te gt 37098, fas Boen Popeated
at u.m #he graphite was VichtlP prowml with s ged &2 @ Portafs)

It was expeoted timt l&m £°1 would assist Penstration ¢f oxygen Qo 12 i

graphite partioles ofid Melp prevent hot spots @hen fure gxggep was adnitteld 3

The tenperature was so adjusted as tgfury Zoss @hat * &f. qg grephite i o

ten minutes. ee fractions wers ocdi¥ected fyom ¢ 32 mzp sample &P

graphite, Pburned. @lthough performed wdieP scmewhap diffegent oondd® i

+ results of these are in complete qualitative agreemente

. The results, obte¥ned w methof) &}m deso are adequa @egre
by the gononng oquatig (vl § LR itpozs DNi0e € 8 L

40 » 80% burng R¥Pra

| o Pt i ¥ Sy £ L
| The spooifi®adfritles of the Cast two sanpPef) tpa2?
| 92 - 1oo:$)p::m iy 0.08 ang tines the .mﬁ. .ﬁg Ehie 5@ ;
g indicates thﬁ approximtely 5 of dislcoatef atams Real to BicBep 4P the) %
lattioco if C'¢ atams are Bepresantatjye of s§R dPadpoateld atans. b
. In en earlief experiment & semf® of the seme gPapifte wms W ‘
evasuatedg then frastionally turned st §65° with e $o%Loflng gos "‘
BE 60’ 3.' .' 'cs %
& 0.006 . o g2 s ° =
If, as inlicated above, dldfooated atons hoa¥ Greporferan®Pto edges, Ben ;
eash orystallite xay be supposed to have a sheath of healed dislocated atems, A
and the initial valus of E should correspond @ouchje %o nnbdDEf £
atons )/ (number dislocated atoms) p 5.50
.
I s ;
* ¥




