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MONTHLY PROGRESS REPORT OF THE CHEMISTRY AND METALLURGY DIVISION

June 1, 1945

The processing of plutonium as received from W is going smoothly. In spite
of wide variations in the product as received both in reéard to impurities (such
as silicon, phosphorus, tin, iron, chromium, nickel, platinum) and oxidation
state (present material is about 50% plutonyl nitrate), the wet purification is
working well and giving an éxcellent product, with ylelda usually only a few percent
below the expeoted 95 to 98%. The reduction of the fluoride continues good, with
yields of 98 to 99% depending on the quality of the fluoride supplied. In dry
chemistry, s new ozalttg ignition oycle and HF procedure has greatly reduced the
treatment t.im required and improved the fluoride produced.

Four attempts to fabricate pure plutonium into 2" dhmter hem.sphero- (630 g)
met with failure. The large volume- ohnngo on’ tranatomtibn fron gnm or beta to

2t

| alpha on cooling aftar hot prouing mm-nuy resulted in oraoka and warping of

the diametrical plans, Thia difficulty was not emountered 11:. 2" dimter 600 g

cylindrioal discs, and eould probably;bo overcome in hemi-phoren by dirootioml

transformation, Booauno .‘ofmth- grontor arfioionoy oxpected rron . 1ow domity
Christy gad : ‘
also promia;—
af'ter prou“' 1 on'of plutonim with 3% gllliun cttor suitable homogenizing
trutment 1s.roadily Lotn:lmd as delta phno at room tmperattn'e. is quite malleabdle
either at room temperature or at tompeuturoa up to 400"0 and has _proven to be

quite stable v;mdor any" rouomblo conditions of tﬂl‘hﬂm

Qur losses of plutonium as determined by lnvbntory are now rming. about 1%

of the amount processed. Vihile this is a considerable improvement over earlier
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- work, we still hope for a reduction in losses by an order of magnitude. The study
of losses is greatly complicated by the fact that our assay mesthods have uncer-
- tainties of 0.2 to 2%, so that actually the 1% loss may very well not bs real.
%e now believe almost. 0.5% (or half the apparent loss ) may be attributed to changes
| in concentration of samples prior to analysis dus to the decomposition of water by
the 49 alpha-particles, This error will be kept to a minimum in ghe future,
Group CM~ll completed the fabrication of 38 kg of 25 into the form of cubes
for experimentsz at Omega. The piocessos for casting and machining gun target
and projectile rings and for the bolt have been completely developed and as soon
as the oube material has been recomverted, fabriocation of final projeotile rings

e

. will start. _ - 2

-——

I

' This work will be found in the report of CE-6, aiong With

1]
.

' studies on eleofroﬁiated protective coatings, which are by no means umpromising.

Hany advances are being made in owr knowledge of polonium, an element in some

ﬁ.ﬂ"?ﬁw‘.& -
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- respects newer than plutonium. In this regard the report of group ClM-15, parti-

. cularly jobs 5§ and 12, will be found very i‘ntere‘sting.

’ From the report of group CM=-14 it will be noted that Rala separation dif-
ficulties mentioned last month have been solved by a modification of the chemiocal
process and by mechanical improvements., Yields of 85% are now 60nsistently

achlieved at 500 curie level.

J. W, Zennedy
C. S. Smith

. R, W. Dedson
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230UP CM-l MNOUTELY REPCRT -~ R. IF. Dunlap, Group leader -- cune 1, 1948

. 5C2 AVD PCFCOMUEL

- 2. General safety

Chemistry and letal-
lurzgy Division Safety
Committee (Hammel,
Hempelmann (A=G),
Firech, Fershaw (A-12),
Dunlap)

3. Lizht contemination
cantrol

Hill

PROGRESS

The regular monthly meeting of the committee was postooned
until r. 7. Y. Pittmen, newly appointed sefety coordinator
of the C division, can be present. Group CM-12 has
reported satisfectery operation of the zlass wool hood
filters. In view of the satisfactory operstion of ths
filters, and the necessary delay in obtaining electrostatic
units, no chenge will te .made in the filter set-up of D-182
purificatien. The outside plt and eleectric hoist for the
safe deposit of special solutions from D-302 has bteen com-
pleted. All technical work in D building was suspencad for
24 nours on Mar 2L, 1945 to enable & thorough cleanins of
the building and surrounding areas.. Much equipment (cot in
active use) was moved to the warehouse recently assigned to
the CM division. Similar cleanup prozrams are planned f'or
all other areas ocoupied by the CY division.

A special meeting of the committee was held May 7, 1945 to
discuss safety measures at DP Site. Messrs. Pittman, Van
Winkle, and Veltman represented DP Site. The committee
agreed:

1. That seophone installations should be made in D ‘bui.ldi.ng
and DP Site to check the shock from HE explosions. This
matter is being followed by Hr. Lershaw who will report his

findings to the committee. Mr. Kershaw suggested this
matter be followed with all dilisence due to the high amount
of fragile gless ether-cantaining apparatus. ¢. That the
oontemplated amount of COz to be used in conjuncttnn with

A the ether hoods at DF bte increased by a substantial fsctor.
- _Van Winkle and Pittman to follow this item. 3. That
“Pittman further investigate the ether disposal problem as
‘ogtlined in the memorandum from Rogers. 4. That a letter
.be written to Burke from the committee to the effect that
‘the committee recommends the emergency wiring layout as
‘described by Veltman, i.e.; a system ineluding lighting
.and an arrangement whereby all hoods will te maintained at
‘about half normal azir veloocity output., and that e Zood and
.reliable auxiliary power supply be made awveilable to the
emergency circuits, preferably a steam opersted genmerator

at the Site, and that the coumittee recognizes a jreat
hazard in even brief power shut dowms. The cespacity of
such an emergency outfit would probebly not exceed 15% of

‘the ‘totsl peak power requirement of the Site. (This letter

vas written and delivered on May 85.)
This work has beer discontinued as a speciel problem.

althouzh the procedures developed will, in the main, con-
tinue to be followed
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Chaferr, Sarkin, ¥oed, "h= p ceedure coreists of ;rLcdins on diwmoni-
elton, Tovhafs with dlamend dust NUos- 2, &4, 7 and 3 ..uccO"'iv
B ‘finelly polisking lizhtly or s cloth covercd 1‘
- - : elumine. A 2= aguecas sulphuric ecid solutio:

fourd %o te a satiszfactory etching reazent.

c ) - 11 cshipments of :..ctr'.med ber ~71lium rod received frez sut-

SR ' side scurces have been cxamined macroscopieally for xifiis-
ior defects. Tais examinatio'& censists of cutting the
bars ~- usually 1 1/3" diameter ~- into 2 1/2" lengtini,
crinding the transverse faces, and maerostchin; ia 3.
sultharie acidé. Following thz findinss of ™.T.I., it laue
veen found that texryllium is guite sensitive Lo shallize
crecking when imoregerly cut, and that belfore ccroetaz:.
it is essential to remove tze disturbted metal «n the .-i%
feces by machining-

Experizental work is being carried out om ths rochini:il
of tervyllicm, writh perticulz: attention ts esitanlisk

¢ correlation between the nicrostricture ard meshine:
If the extrusion tsmperature of beryllium is s flaiz
low, reeryetallizaticn ean be erfected by sppresriats
- anncaling, end this in turn will probably =ffeci he
" machining eharacteristics of the metal. <N

- — b

- 11, Uetellogravhic study
of ini'?:iatoru

¥ w3 -]
Chelevy, Darkin., Wood,

e
L; F) u 004’-&{‘ -
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3. ‘ater ’-ooiler

He L.holz » "'11162' ’
tievenzel,; ‘atkins

Lurizs the 7230 month Jifty-four ursrnine foily 3
thz zooom tecimigua have teer suwnplisd to othe : as
well <5 Csurtsen €9 Toils prepared b 2laniwolssis

aumbeyr of Toron £oils nave deea zade Ty The zapca tochnign:
u3ing 2405, end by sedimentation using amornheis hepor.

In addition, research has been carried ounl an "2 fellcoricos
lines of investization: {a; Sesarch for ~ earr:er guliabls
for collectins and purifying Pa. {b) Trzcer stulies on
mathods for elesetroplating "37". As & r2sult of this vork:
it aposars protable that "37" can be electrcdsnesaited Pfrom
LiF solution using the metl:.od used for uranium.

Furtihsr experiments heve been mede using the remote cuntrc

ether e:xtrection columm at Omega w1th theo folluring sesulis:

(a) The use of Ca2(%05)a in place of W¥, 05 as o_l'czn., st
azernt has made possiltle a rete of pumpirs o T sceluticn
five times thet expected (but not *ean..e"; °uth x'e..qé.

(b) At this pumping rate it ahas tzen found nzcecssary 4o seci
the extrection colurm to prevent beilin; of the einer
(Soe point (&) below).

(c¢) Tracer expsriments using a f.p. solutiosn obtained Ty
deconteminction of small amounts of boiler soup hive
shown &« 7 -decontamiration fector of 27 - 30.

(d) Solution of Ta(l'0s)s; in "mock™ soup has beern tested
under anticipated conditions and temperaturs cantrol of
rescrvoir tanks has veen installed.

Considarable time has been spent in investigzting the ether

extraeztion process. The following po..nts n::.y 2 merticme 33

(2) “hen 1 mol of U0,(¥0a)z is extracted foom @ soluticn 7V
in T05{1103/)2» and 3.£1 ia Ca(Ti03)2 (com;;os:.\.ion o hot
soup solution expscted in column; approximately 17 Xesl
are evolved.

{b) There is en overell volumec decreese on extraction. For
the case when eqnal voluimes o cther and soluticn ars
uged there is a 107 decresse in volume of the B0 :znase
ard omly a 57 inorease in the siher phase.
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) JOB LD PERTOITIEL VECORESS
.- 7. {ccat.)
Schedulis Parificatiomm Orr Jhier. Scaversisn Sté. Seg Total ':./5. s:c.,
F tc aF, Reducticn Remelted iztal “**°
o Yiela®™**
7d Lons 3G6. 30 3.5
7 Sinzle oxzle 37. 48 3.3
ate optn.”
701 Duplicate® Ditto, 97.8% 35.21 9.4
Ts "Silice® re~ Ditto, 96.27 97.67 5.0
moved;sinzle ‘
oxalate ‘optn.
75}  Duplicate® Ditto, $G.S7 96.62 9.1
Th Single perox-' Zvap., ign. to PuOg 95.3 10.0
ide pptn.*® (12 ars.)., splat-
tered; FF by A for
9 }lrs-g 76.2%- Re‘
guires 2 x 63 many
boats due to perox-
ide bulkiness.
7!  Duplicate®™  Ditto, 91.87 99.17 10.4
gh 9Silica™ re~ Ditto, except 7 hrs. 96.E5 9.9
movedisingle for drying, 6 hrs.
peroxlde for A", 91.5%.
pptn. **
) gshl  Duplicate®™  Ditts, 91.8% 94.98 10.0
- * By job 2 staff. == By job & staff. =+ By CP-3. w»ssx By R-4.
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satimzs Jor Jrenian.
sreciun end plutodium

e Y - we

S
RVDPOTICULIN Lre suZin, Tromlse on moTe

“ipkin, Iorlaan, Plutoniun. Two one-centircetsr dises of clutonium msizal

Spindsl, Tzissman werc cleared by a dip in conecentrated nitric seid follow-
ing anodic treetment in trisodium vhosphate solutio:.
These discs were then costed with 102 inches of rhodium
by everoretion. Corrosion tests on these vieees did =n
;i7e the seme [lavorable result which was reported last
mon:h on = piece similerly +“reated. Uorl: on this vrstlen
has been zusponded.

7. iritiator rrogram Lvaporated coetings. iUvaporstion deoes not seem to L2 a

suitable metiied of depositing elpha stoppin; layers of

wiilliems metal upan beryllium initiztor pieees. If the beryllium

surfece is etched bty hecting; it iz vocuum urtil come of
the metal distils, copper evaporated coats are adherzn
Tuese coats however oven of two or three ranjge tliiclzness

nave holes sufficient to jive & nsutron beckground of
0.04¢. to a half urchin in the most feavoratle case. ¥Work @

e
is bein;; concentrated on other methods.- Wﬁg
1¥7]
Lipkin, Perlman, J
Spindel, Weissman 1
4
1
fl
i
i
L - - S

S

LT
method shows vromise end work is continuing om 1t.
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JOB

3. Refractorizs
tullen, ¥iller,

Lohman, Sargexnt,
Walsh, Snoddy

12. Lead-horon bricks

Rarm, Barmard

- 'y

melting -crogram ‘hava veen
tc be made, togetasr
the latter iz daeilad
nlates ere {inished,
3/4" vletes have bteen made. The
standardized on &ll thase products,
and the is now routine.

tley for Hemmel ere tein; nade
on g {0 per week D and thesc products are spparencly
entireiy satis . Owing to chanses in the <3 raxelt-
ins progrem, no more Y-l crucibles are requireé, and
sufficient Y- crucibles have alreedy been made. Tha 7-2
crucible will e pressed from G.E. low boron X%s0.

The X<l craci Y-1 stools

One of our men stationed at Vitrefrax is preparinz some
coarser srudes of M0 to be mixed with the fines already
on hend in order to secure a denser body.

Fourteen lead-boron bricks 1/2" x 3™ x 6" contairing 1.5 g.
boron per ce were turned over to Woodward in building X for
neutron absorption purposes. The boron was 32 Byjg. There
was enou;h boron for an atomic ratio of 9 horon to 1 lead.

- — - DO

- Y%
! Mone lawve teon mado

h—ﬁéllborn.ﬂﬁarrington.
Crumbly, Wine

19. General foundry work

Arnold, Aronow,
’cDonnell, Wessel,
Smith, williamson,
Crumbly

20. Generel powder metel-
lurgy

Hirsch, Xomalchik

in the last few days bec<isé of "dA over-supply as ccrrared
to projectiles. Plenty of 5-hole anvils are on hend also.
About 19 more are rsquired to complete present orders. In
the case cf projectiles, about 30 more are reguired. As
many of these as possible will be made of chips.

Some sl:ock test spocimens for Serduke vwere hot rressed also.

Beside; the usual tuballoy work, several cadmium castings
for the Ra-La work were made.

(=3

T e e e e ns e A T —— b -
Practically all of the effort in this ficld during the 7
month has been put on the development of a suitable tech-
nique for meking powder campscts of AuBe,.

E T “3The compciert—

e

TiRS-Powaers aere intimately mwixed, and pressed at 30 tonz
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23. (cont.,

24. Corrosion protsction

Kirby, Covert,
English, Ranf{tl

crvon—rn

| ’ '

) -

iU L s

sune 1, 1945 {cont.)

PROGRESS

steble delta field ( ~ 400%) with disastrous effects on
the disz. The metal was Tound to be extremely soft, the
resulting flasn combined with the zreat difference in
thermal sxvansion coefficients of the steel and Pu wedged
the die plungers. A 20 z picce was formed in a 3/4" dia.
die at Toom tmperature. Though the unccnstrained metal
flowad rzzdily to a reduction of heizht of over 507 at
20,00C ©si, a load of 100,C00 psi was recuired to fill out
the corners sharply.. To determine the optimum conditions
of tempzrature =nd load for present equipmert a series of
50 5 samples were pressed. XNesults indicated that at a
temneratmc between 200°C and 3C0°C a load of $C,000 psi B
would te sufficient. b3

\‘\. - - = T Experiments were
started to dctermine tie durability of such coatings under
apticipated handlin; conditionms.
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i JCB T PITSOMTIEL PROCRESS
. l. Cuonf2rron secarzticn of Final report on cupferror orccedurc
' neavigr elemsents {rom
viutorium

Simi, Wildi

d. LDircet sparking ol Completion cof the doudls-compartment spari: cherbor end

plutonium hocd is promisoed by June 2. Following instullstion tre
dirzct spari anelysis of product solutions will T2 resumed.
Conwayw, Nacntrieb
25. Surmary of enalvtical Samples completed end recvorted during Yay, 1345
services
Srouz TJo.
cn 4 2
. (O3 Y 2
CH & 22
w7 8
cu s 15
: C¥ 9 11
cu 11 24
cy 13 30
cu 14 2
CM 16 47
Ordnance 19
Physics 34
¥iscelluneous g
Total 281
31. Instrumentation Bastman Kcdak has supplied {ilm coated with 103-el emulsion,
in accordanoe with our request for a film which has leow
Commay, Nachtried granularity, moderately high contrast, moderate speed, and
: is sensitized over the range 5500 - 7000 L. The £ilm has
. been tested in the 2 slit spectrograph methiod of extending
range, and found to be quite satisfactory for pyroclectric
analyses.

32. applicetion of the An arc stand hos been completed and installed in the “dry
cvyreelectric methed box? for use in pyroelectric plutonium analyses. The con-
to plutonium oxide trols for the arc nolder are manipulated citside of the

tox by means of flexible shafts. Oreater safety, conven-
mexlar, Jachirieb, ience, and reproducitility have resulted from use of the new
.Conﬂay, LeCell stand, and the pyrcelectric anslysis of plutonium is again

on a routine basis.

W oL T :




. .
RN s e I R
_-‘.C-...l ‘.u...«u

lum wy hesor

cE A

- - —

Tenniec ceid metiiod for
¢r end Ti in urenium
and »lutonium

EY

Simi, Yaentrisd

Ctadiss in extraction

e
(V3]
.

icnwaoy, Bachelder,
Jeecntrieb

t
)
s
<3
i

&3
v

)
[N
B

-acmitartTern

2.

v doutle

lEGavsE

chsze

technia w1

anc §idl : lamo)

gveporatad just to drymess and tr u catiur
tJ ircoover these slerents frem a trz sciked
clutoniun mus Ltraced to tre »resen ario o ntrztions
of macnesium in the plubonium which preventad normal sxcita-
tion <f +hs Th, Zr, and Bi. keedveriez of TL, Ir, and 31

are found %5 be low if
sare dz2v the soclutions
to the tendency of the
deteriorate with age.

are dislod;ed from the

the elecdtrodes are not speried on the
are evaporcted thereon. This is du
film to wesken wmechanically end

In this condition the impuriti::s
sperk without beiny appreciably

excited.

The best recoveries of 2r ard Ti are 53¢ and 324 to date,
<

using Sn a5 an internal standerd end a Sraphite sparik for
excitatiorn. Tin tannate is not a very jood carrier far

Tse of Zr as & carrier for Ti a=n
as been tried with no subtstantisil
Reeovery will now be studizd as

Zr end Ti in 0.2} HCl.
Ti es o carrier for 2r
differences in recovery.
a function of acidity.
A distribution ratio of over 1000 for Fe™ betwsen di-
isopropyl ether and RHC1l has been fourd for 7.58 BCl. The
empiricel feocrmula of the extracted complex is HFeCly Zor
acid concentraticns below 8. There is evidence for :tne
existence of ',FeClg in the ether phase for extractions
from 10 - 12M HC1.

Optimuu conditisns for the di-isopropyl ether extraction
of ;alliur from HC1l are being sousht. Data are not yst
complete, but the cvidence is tnat very favorable dis-
tribution ratios exist for H"l concentrations somewhst
above ON.
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-5 - I
tions orc continued.

.

i, . Start ol sterstions im this building is sched:
15th. It is noped that by thst time sufficien
will hzve srrived to be assiined to this ssction.
. Tiwstrument sectlion me follewing llst of instruments were ussd durin; v mantis
3 alpha nend counters '
25 Plutos
2 GiI survey wsters
%1 Snoop
1 Poppy
The followxiny instruments arrived from Cniceazo during :hs
month:
3 G2 survey msters
2 L & W survey meters (bete and gjammm)
2 Poppy units (alphe survey ueters).
1 Alpha hend counter (eir filled)
3 Air monitoring; units (on loan frea Mcdizal
. Group)
The above instruments are being celibrated and veing -i%
inta usc as repidlyr as possidble, considering awailabls
personrel. One member of this section was sent to Chizejzo
to discuss our health protlems ani to beeome femiliar +ith
the instruments, wiich are ts b= supplied to us.
4. lzundry The total amount of protective clothing washed in the
laundry is as {ollows:
Yiles Sells "~ 1. 23098 pieces of protective garments

2. 11G27 rubber gloves
3. 584 respirators

The number of persons required for the laundry at DP Site
has teen determined, and steps have beern token to obtuin
the additionel employees. Two additional girls are already
at work at the present laundry.

An experiment wherceby loves are belnz wasned periodically
witz Sulpho-Scap while being used by the laboretory t:ch-
nicians is under way end snows promise of substantially
lowering the cecntamiration of the jloves and lengthening
the amount of time they mey be used before sending thzam to
the laundry.
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VDTG Luplicats cepies of &1l roeorde indiceting genaeral Yol
coniiticas and ull record: and reports pertainin: e
rerscnnel exposed, are sent to the Uadical Group.

A CE Tzalih Handbook is ©o be written jointly »y the .7T.
_*dlca Groun. 1t is heored thet this Eanduo:s Wl
t3fors DP operatisng begin. '
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3. Radiochemical studies The growth-decay behavior of recent Ba<La sghipaments : 3
Siven rise to the suspicion that £ -emitting impuriz: :s are
Zonper, Sands present. &4 radiochemicel analysis of each insoming i3
ment is thercfore planned, cnd work on tzis projeet i .s
been sterted.

A Barti: samples are now being taken after each hala siis: zand
their decay is followed on a G counter to determine ha
amoun} of Bal40 impurity present in eack Kala sanple
delivered. .
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Blectroplated deposits were found to be uniform providad D
that the cathode vas maintained to a constant potenti:l
(within 1) relative to the solution, whereas without

such control the deposits were spotty, and in some cases
non-adherent. ’ :

A hizh density spot of polonium distilled onto platizum

vas fourd to have increased its diameter by about 5% Lo
(0.1 mm) efter standing two weeks at room tempsrature i

in the open air.: .

3 - S _

A poag— .
-

A codeposited coprer and polonium electropléted deposit was
completely unsatisfactory due both to non-adherence of the
deposit and to polonium loss during heating.

L] |
. ———







. Gamra rey measurecments

tartin, Mull, Loberts

Instrmments for DP Site
East Area

Cuykendall (G~2),

11. Speeciel preparations

Durrill, Gillespie,
Sullivan, PFrestwood,
bingorn, Woll

—_ . _—

. - DT - g DO}
Eeckin; coats of silver ancd of copper have been put on a  H3)
large number of test vieces to rrepare them for sectiiaing

by group Cu-2.

A Gelzer-liller counter hes beer set up for measurin: :he
gamma ectivity of Po deposits. The experiments have ~:n-
firmod the sur-estion of DsEencdetti, LANS-2086, that the
samma rars of To (0.35 Yev. intensity G.C x 10"6 ¢ of
rodium per ¢ of Po in equilibriur) can be used for estimat-
ing the quantity of Po in amounts Sreatcer than one curie
with an accuracy of § to 10%.

The nrocurement of satisfactory ingtruments for DP Site is
being handled by Cuykendall and his seetior. Five Simpson
proportional counters have been received from the Letal-
lur;ical laboratory but have not been operated successfully
as yet. Low jeometry attachments are being constructed to
measg:re in the ranje from 100 microcuries to 25 curies.

Two Bry proportional counter units, using Bj1g, are teing
prepared by sroup Cl-4.

Preparation of svecial test pieces for Group G-10 has been
carricd alsn; on e limited scele.




iy vron miseel-
.Zzous residues
= - 1
Iznker, Galch,
7
ehers

Ropreeessing of 25
metal

Intire Group staff

Conversion of purified
oxide to fluoride

Vialsh, Lasovietk,
Goldsmith, Waddell

Preparation of gold and
platinum for initiators

Brovning

Preparation of ‘special
reagents

Browning

i’l’O;

zes wos made in vorking up accurmilatad solations
resulting from the cleaning of febricated metal.

atout 450 5. of green salt, aeccidentally fused Zuring e
convereicn of oxide, wes suceessfully reclaimed by dis:olv-
ing in a seturated selution of aluminum nitrate ard exirvact-
ing this solution with ether.

Plans were made end equipment essembled for the repuri:ica=

tion of the 25 metal now in tho form of "cubes". This
operation will probably begin in June.

The metal recovered and purified under job 2 was converted
to TF,. ’

- DOZE

. b(3)

n
i
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fo work other than maintaining the usual supply‘of quartse
distilled wmter, hydrochloric acid and nitrie acid.







