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KI@ TEMPERATURE PILE PROCRAM

(Ce A. Boyd)
Reaotion Betwnen Steam snd BeO (M« G. Berkmen)

A constriction formed in the mullite tube used in the "
runs. This constriction was caused by a partial collapse of the hoTv s
tion of the reaction tude, thus rendering it no longer suitable for roduced-
preossure runs. Several ahocpborio-prossum runs wers made before the tube
was discarded. As in previous runs, the reaction period was hours.

Run | Yemp. Fate of Steam Wolght

a [ [ R

eveee v

60 1400 4.9 1.4 Y Aulhoruy of . T/B'

€1 1400 3.1 1.2 //; ’
62 1400 Re3 1.0 g

83 1400 1.26 0.65

D @5}"?!\, o~ &
The apraratus is being rebuilt sc that the reduced-pressure omnm 53
oan be oontinued.

MEE“ mMﬁon (M« Ae Eanter, Re We Millips, A. L. M)

VWiork was continued on the impregnatiom of fuel rod secticns. The tests
to be desoribed were mede using AGR graphite cbtained from the Natiomal Carbon
Company, having & bulk density of 1.59 g/oo and an ash content of 0.11%.

The wariation from ssmple to sample of the weight percent inorease was
determined for a mmber of impregmations in whioh the solutiom comocentratiom
was maintained at 80 grems UNH per 100 oc aqusous solution.

The prooedure used iz as follows:
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at 800°C in helium for 30 minutes. They were then boiled in the impregm
solution for 50 minutes, and then refired immediately at 800°C ir helium.
runs were made in duplicate. The results are summrized in the following

H

Ev

Observed Wt. £ Inorease
Rm Semple 1 Samp ie 2

3.15 5.20
3,688 .91
2.58 2032
2.79 -

>N

It will be noticed that although consideradle variation in weight £ in-
orease ococurs bebtweon the runs, the duplioate samples for any given run are in
Teasoradly good agresmaent. This indiontes that further study of the effect of
the conditions of impregoation should be made.

Further tests wore made to dstermine the canse of the distribution of
uranites oxide in the fuel tubse In one case the rod was dropped into liguid
nitrogen inmediately after removal from the impregnating beth.

The radial sections were then machined off while the material was frozem
and the distribution of ursanium determined in the reguler manner.

Distribution curves characterized by the high surface concentration similer
to those shown previously (ANL-0CS8-~92, November 27, 1946) were obtained. This
indicates that the distribution ocours during the sotual impregmation and not
during the subgsequent drying or firing.

3 e}

' Eh, Je L. Weoks, De. Blch

Crushing strength determinations have now beem oompleted for all the
types of 1/4 inoh pellets in all three Hanford bombardments. The results
alang with the values for the unirradiated standards ars shown in Tadls I and
Flgures 1 and 2. It may be advissble to run more of the standards and more
of the irrsdiated ssmples in some oases where the results are somewhat ques~
tiomable or where large deviations exist.

mmymmmmmmwmmmwmmm
the average peroent deviation. Again during the third irrsdiation (151 days)
no large changes were noted although, in a1l oases but ome, the o

strength decreased slightly and approached the valus cbtained after the 240ny
irradiation. Without more data it is impossidle to determine whether any
amwealing has ocourred, although it does appear that the orushing strengths
my be approaching & saturation value. The reascn for the large deviations
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FIRE 1

ERFECr oF NEW NEUIROW TRRAGMTION WV
CRUSHING STRENGTH OF HOT-PRESSED PURE BEIRLIA
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in some cases may possibly be dus to varying densities of the individual
pelletss (The method used for obtaining orushing strengths should be oapable
of giving results in which the average deviation is less than 10%. This is
an asceptadle deviation according to ASTM spescifications.)

The results of the tests on the pure BeO pollets are shomn in Pigure .
These data indicate quite definitely that neutzon irradiation of intensities
mnlmeonumm-ma”m.mmunMorm
BeO. Aotually, in all osses but ckis, the orushing strength increased slightly
with irrsdiation time. 1In almost all oases this increase wes less than the
average deviation of the results dut, nevertheless, there dces seem to be an
upward trend .

Runctional Tests on Beryllia Bricks (C. A. Boyd)

Funoctional tests on deryllia hexagons have been mede to determine the
effect of amealing om Borom content. The results indicate that the oonmtent
is not affected by anncaling. Details of these tests are reported in the
memorandun AN1~CAB=4, Deoember 16, 19546,

ANALYTICAL CHEMISTRY

N —————

(Fo 8¢ Tamkins)

Spectrographic laboratory (F. Tomkins, J. K. Brody, I. Se Dubes, J. Goleb,
Je Paris, M« Malsh)

A+ Bervice amlysis:

1. lroms m;nplu of Be motal have boen quantitatively analysed for
e .

2. ZTwenty-four samples of Pe metal have been oomverted to the oxide snd
the ultraviolet plates have been completed. The elements in the
visible region will be compleoted scme time todey.

3. 8ix ssmples have been anslyzed quantitatively for Be, Al, Mg, Ca for
hoalth physiose Thres air filter papers were amlyzed for Be, also
for health physios.

4. Plve smmples of Sn have been quantitatively analysed for Be smd Sn.

S. Amlysis of two smmples of graphits have been completed.

Bes Resoarch:

mnﬂnomﬂh%ﬂouixqwﬁc%,ﬂmﬁ

mmmtmmmumnwmmo optios.
3. Mwmsmu-hmmmuﬁmudmhwtm
length range of 2300 A° - 7000 A®. Sixty-eight plates Mave been oo~
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4+ The optical shop has promised to have ons set of Fabry-Ferot plates
figured within the naxt two weeks. When these have been received and
coated, work on the ¥p hyperfins structure will contimme.

Wet Chanical Analvais (R. Bans, R. Hospelhorn, X Jensen, R. Telford)
Ae Servicos:

1. 8ix solutions were analyzed for total h :":->xide content.

2. Ooe solution was annlyzsed for the ommlatec oontent.

3. Two wanium fluorides were ammlyzed for wanium.

4. Ous iron sample was analyzed for manganese.

S. Thres uraniuwm-zirconium-0oluwmbim alloys were anmlyzed for cclumblum.
Tho analysis for zirconivm will be complated.

6. Controls were run on the analysis of sodium and potassium in equal
weight mixtures of the two eloments. Sodiun was preanipitated and
weighed as sodium magnesium uranylacetats. FPotassivia was separated
and weighed as potassimm psrchlorate. Recoveries indioate the two
elenents can bo determined to 0.2% or better of the smount present.

7. 8ix specimens of beryllium motal have been analyzed for boram. The
distribution of values obtained for amaples of one specimen osn not
be sxplained by variations of the method. It is belisved that the
specinens are not homogensocus. To prove this a large sample will be

. dissolved and aliquots taken for analysis. Until this point is
oleared up, results must be reportsd as a range rather than as a

definite valum.
8: The determimtion of mioro smounts of fluorine in beryllium metal is
pr to be & diffioult prodlem. Separation by distillation as

hyirofluosilicic aoid from perchloric or sulfurio aoid is inoomplete
a8 ordinarily carried out. 1Iwo distillations, ﬂxg first at

and the second at the stanlard temperaturo of 135T 2°C, have not
given much better results. However, more runs of this type will be
mde. Distillation at 136°! 2°C of a larger volume, 600 = 800 ml,
will also be trisd in an attempt to lmprove *he separation.

The formation of ths strong complex BeF4< may be the osuse of the
inconsistent results.

SPECIAL FROSLEMS
TSI SRS

(o. Ca Shm)

“Heat of Sublimation and Vapor Pressure of Graphite (R. Jo Thom)

Since the report issued on November 13, 1846, the method has been analyzed
more thoroughly and the literature has been searched for walues of the heat
of sublimation. The further study of the presently employed method has shown
. that the slops, a, of the reciproosl apperent temperature vs. time curves is
related to the partial pressures of the monmatomic form, Py and the diatmmio
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{om, pp, vocording to the relatiom
d1nal 4 m(m* ) 1)
a(yi) d(,,) )

If onw sgsunss that the degreo of dissooietion of the diatemic fora does not
change over the temperature renge investigated, then one obtains

élnaV¥¥ 248 4 (1 - oL)AHy . A
_,...g.(%:)_l.__a)ﬁ%(.y{)—-ﬂao.ngﬂo @)

in which © T degree of dissociatiom of G, AHy ¢ heat of sublimation to the
momatmic {1, and &Hp » heat of dissoolation of Cg.

“he m> fod which has been employed most frequently during the last ten
ysars is cn: based on the dissoclation ensrgy of carbon monoxide socording ‘o
the follow: :z scheme:

¢o = ¢(8P) + 0(3P) - D(CO) (3)
<3P) = 202 + ¥(0p) . a)
. o, 3p) mc(Bs) - B (5)
Cyz -+ $0, 3 CO = AHp(CO) (8}
Cee = C(58) 3 AHy = D(CO) + B = #D(02) + & Be(CO) (7

Anothaor oyole which oould be employed but whioch has not received any
attention is the followings

cH¥ 2 c(3P) + H(48) - D(CN) (8}
7(58) = 4wz + #0(¥p) (%)
. (5p) 2 c(®s) - & (5)
et ¥, = il - & AXp(0T2) (20)
Cqllp = ON - BaBp(Coliz) (a1

cgr = 0(58)34 Xy = D(CK) - #0(Nz)+ B - RaBa(cz¥e)* halp(Colz). (12)

* There ic gome doubt whether this step should be inoluded since 1t is not

Imown. whethor the monatamla form evaporates during sublimatiom into the 3P
. ortho‘%schtc. Ona of the reasons for ite inclusion was to explain the
disorepancy betwsen &H; obtained from the dissocoiation energy of ocarbon mom-

T

T 13
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Unforiunately the values for D{(CO), D(CN), D(N3), aHp(Colz), D(02), and
E, all of wilich have been obtained from spsctroscopic or appearance potantial
data have ::ot been established with certainty. The problem which ariges is
one of predissooiation midng it diffioult to deoide which band system to
extrapolato. Besides the unoertainty in these quantities & value for D(Cp)
has also nct been definitely established. This latter quantity is necessary
for the caiculation of the equilibrium constant for the disacoiation of C
and henoo o+ Without o 1t is impossible to oampare the results obtained in
the presen atudy with those previously reported. Howevsr, fraz the extremes
of the repcrted valuss certain conclusions oan b~ obtained in the light of
the presen: investigation. This is shown below:

“he lowest and ost values re for D(Cz) are 83 keal ‘Zeise,
Z. Elektroshem 46, 38 (1940} and 191 koal {Vaughan and Kistiskowsky, Fhys.
Rev. 40, 455 (1'932)3 re ively. If one specifies that

D(C2) % 83 keal, \

then sinco o £ 0 and AHg ¢ 199 koal, ome cbtains from equation (2) the oore
dition,

AR 2142 keal.
On the othar hand if one spscifies that
¢ D(Cy) § 191 keal,
then sinoe ¢ & 1, cne obieins the conditiom,
AER; § 201 Imal.

Published values of D(CO) which are compatible with these extremos are 256
koal fWhits, J. Chem. Phys. 8, 459 (1940J and 267 koal [Lozier, Fhys. Rev.
45, 762 (1934) for the ovaporation of ¢ in ths SP state, and 159 inal [Vala-
¥In, J. Cheme Phys. 14, 568 (1946} for the evaporation of C in the 53 state.
If ons takes into ochisideration the data on the CN oysle, then the most con-
sistent published wvalues are D(CO) = 159 lnal, D(CK) = 906 inal ﬁhhﬂn.
loc. oit.}, D(Cz) = 173 koal (Zeise, loo. 0it.), E = o7 koal (Valatin, loe.
cit.}, O 2 146 wal [hite, loo. oit.}, D(0p) = 118 koal [Bichowsky and
Rossini, Thermoohemistry of Chemioml Substances], D(Np) = 115.4 koal [Valatin,

+ oit.}. 4All of thoso values assune that 4H) is for the reactions Cg 2
c(®8). In view of the large number of umceriainties, however, tnese walues
cannot be 2oocpted as being {inal.

The only velus of the equilidbrium oconstant which is in acoordance with
the velues given above 1s the oms given by Zeise (loc. oit.). Using values
given in this referemce ons obtains for the equilidbrium constant,

105103 2 - SQWBTX 10‘ + 30786.

for the renotion: 0z 2 20(Us). PFrom this equation and the data cbtained
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in the prescnt investigation, one obtains the following results:
Cpg ® 23 X (2584%) & Celbe
e - 43468
“y8 = 2“0‘*(1 xR )cgz loglop(nm) = — 13.044.
Cs 8 C3; AH) = 187.8 koal. (T = 25849)
20g ® G5 4 Hz ® 202.8 koal. (T 3 23840) ¢

Remote Control and Hot laboratory Develo t (M. Rebemak, F. L. Belletirs,
Te Miller, Re We Roﬁ%s, He Co %Fem)
Viork is being continued om the B-2 Hot lab, and it seems possible to have
the oonstruction work oompleted by December 24, 1946. The periscope is about

95% ocmpleto. It is being held up by slor delivery of speciel gears.

The tiacks are being fadricsted in Hartford's shop. Progress gsoems to
be satisfuctory.

The lerge frame for the orane is designed and materials are belng seoured
for its fetrication. Some parts for the oarriage are still being designed and
should be completed by December 17, wheroupon they will be fabrioated in the
nbop.

Van 48 GreaTCenerator (H. Andrews, P. Belletire, M. Rebenak)

The irstallation of au air oonditioner in B-4 is nearing its final stages.
If all progresses well, we intend to take the generator apart for oleaning
and overhauling by the end of naxt woek. After rchabilitation the gemerator
will be used first for gemma bombardments on some G.E. wire insulation.

ination of K en in Sodiume-Potassium Alloy (E. Reuh, F. Bellotire,
3 » a. c. ows
The procedure oconsisted in oxidising ebout 3 gms of NaX with dried oxygzen,
reacting the resulting oxides and peroxides with about a threefold excess of
heavy water of acocurately known D to H ratio, diatilling a portion of the

water fran the resulting hydroxides (light and heavy), and enalyeing this
distillate for the new D to EH ratlo.

Any hidrogen in the alloy whioh l1s already cambired as hydroxide would
romain in the solution. Hydrogen diasolved in the alloy as suwoh or combined
as hydride. if any, and whioh ocould conceivably have sscaped into the reaction
vessol as [aseous hyirogen was burned in oxygen by & spark and the resulting
water vapor condensed into the solution. -

The D/H ratios in the original and final water were determined by means
of a maas speotranster at the Argonne by Mr. Cmohundro. The results on five
samples taken from & stesl bottle of NakK obtained fran the Argomme showed

T
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GRAPHITE PROGRAK

(To Je Ncubort)

¢i4 pietribution in Graphite (W. Hamill)

Absol:ve count rates for Cl% half-life determinstion involve smll
oorrections {approximately 10%) for end~affects. Using estimatod corrections
for this afleot, based upon G-¥ tubes of differeut lengths and diemeters, and
a tentativ: value for the Cl% content, sublect to final mess-analysis, & pro~
visional halfelife of approximately 7000 years hae been obtained.

vith the sssistance of r. Robert Hantz, work has been resuned on burning
of Hanford praphite. Studies of the effects of variation of temperature and
partiole 3ize are now in progress. The effeot of leaching with HF and HC1
will also bo studied. The burning ourve (emrichment vs. percent burn) will
then be oarofully redetermined for two graphites of different irradiation.

Graphite I: tion (H. A. Kierstead, M. Nagy, L. Fuohs)
Liregnevion

AGR graphite ssmples impregnated with uranium (toth patursl and 30X en-
riched) hava been preparoed, end sre now being packaged for irradiation in the
CP-3 pile. It is expected that, due to {ission recoils, the impregnated
semples will suffer many moro dislocations than virgin graphite given the
same bomberdment.

The weights, dimensions, resistances, and elastlc moduli have been msa-
sured after each step in the impregnation procedure, and will de measured
again aftcr bombardment. The welght, resistance, and modulus ohanges due to
impregnation are reported in Table 1. Dimension clanges were neogligible.

Therral conductivities have deen measured on the impregnated samples

r ble l. oot Qt egnation on grephite
réa
_,.b:smmm_ﬁw

: Volght | Resiatanocs | Modulus
Tolled in water, heated .00 0.1 L2 97 ¢
%o 800°C
Bolled in Acetcme-HNOy =0.17 + 1.0 +2.1
Solution
1 impregnation +2.86 + 0.4 17.
2 impregrations +4.92 + 1.5 23.
3 imprsgrations 8.6) + 2.2 29.

DECLASSIFIED
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Density of rradinted Graphitc (. leaniz, H. As Eiorstead) T e L

An apparatus is being oconstructed to measure the true density of graphite
samples by lielium axnd argon displacement.
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