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ABSTRACTS OF REPORTS ADDED TO TEE LIBRARIES FOR THE WEEK 

ENDING FEBRUARY 13, 1948 

ADMINISTRATIVE REPORTS 

BNL-12 

ANL-4106 

1% - 14 

REPORTS AVAILABU I N  BROOKHAVEN CLASSIFIED LIBRARY AS OF 
DECEMBER 6, 1947 - FEBRUARY 12, 1948 
Brookhaven National Laboratory February 11, 1948 32 pages 
( Secret ) 

ADDITIONS TO TEE LIBRARY-REPOHT FOR THE PERIOD JANUARY 12, 
1948 TO JANUARY 23, 1948' 
H D Young January 26, 1948 9 pages (Secret) 

CHEMISTRY RETORTS 

TEE CHELATE COMPOUNDS OF PLUTONNM 
F. J. Wolter May 25, 1946 105 pages (Secret) 

One of the objects of the Plutonium Project was t o  learn 
enough of the chemistry of plutonium t o  devise an ef f ic ien t  
method of separating Pu239 in  a s t a t e  of puri ty  useful for  
mil i tary purposes. In  connection with studies on the general 
chemistry of plutonium, one of the programs authorized was 
the  study of the  chelate compound8 of plutonium. Because of 
the  unique properties of such inner complex compounds, 
sui table  organic reagents specif ic  f o r  plutonium might prove 
of value i n  such operations as  extraction, decontamination, 
concentration, or  purif icat ion of plutonium. 

I THE CEELATE COMPOUNDS OF PLUTONIUM 

Exploratory experiments designed t o  observe the chelating 
a c t i v i t y  of various organic reagents with plutonium were 
conducted i n  the following manner. Aqueous solutions contain- 
ing plutonium (IV) t r ace r  were buffered t o  the desired pH's 
with sodium or  ammonium acet ic  acid. The solutions, usually 
20 ml i n  volume, were agitated with 20 m l  of choroform contain- 
ing 10 t o  20 mg of the organic reagent. 
carried out i n  separatory funnels and the two phases were 
separated and assayed radiochemically f o r  plutonium. 
more than 10 per cent of the  plutonium ac t iv i ty  was trans- 
ferred t o  the chloroform fract ion it was assumed tha t  some 
inner complex formation had occurred. I n  most such 
explatory experiments the pH's of the  aqueous solutions 
r a g e d  from 2 t o  8. 

The extractions were 

If 
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Forty-five different  bidentate reagents were examined for  
complexing ac t iv i ty  w i t h  plutonium (IV) . 
examined were known t o  form chelate compounds w i t h  cer ta in  
other metal ions. The bidentate reagents which formed chelate 
compounds with plutonium (IV) include quinalizarin, _O-hydroxy- 
acetophenone, o-hydroxyacetophenone semicarbazide, 
benzoylacet orre, dibenz oylmet hane , t ri f luoroac et ylac e t  one, 
salicylal-[2-hydroxypheny~ imine, and 8-hydroxyquinoline. 

Twenty-aix different  quadridentate reagents were examined f o r  
chelating ac t iv i ty  w i t h  plutonium ( I V ) .  
quadridentate reagents are  the  Schi f f ' s  bases prepared by 
condensing ethylenediamine w l  t h  various derivatives of 
salicylaloehyde. 
derivatives were effect ive i n  complexing plutonium (IV) t o  
a cer ta in  degree at pH's below -khat at which plutonium 
hydroxide precipi ta tes ,  tsut t h e  most act ive derivative was 
di-[2-3-dihydroxy-5 or  6-tert , -butylbenzalf - ethylenediimiae . 
This reagent, referred t o  hereafter as  "disal", e f f ec t s  more 
than 95 per cent complexing of t r ace r  amounts of plutonium 
(IV) i n  the pH range from 2.75 t o  6.00. 

A l l  of the reagents 

The most act ive 

Almost a l l  of the  disalicylalethylenedimine 

Rather extensive studies on the  nature of the plutonium- 
disal  complex were conduced. Fourteen different  organic 
solvents were investigated for  their  solvent properties w i t h  
the  cmplex. It was  found that when chloroform solutions of 
the  complex were agi ta ted with solutions of n i t r i c  acid as 
d i lu t e  as  0.01 molar prac t ica l ly  a l l  of t he  plutonium was 
t ransferred t o  the aqueous phase. The efficiency of d iea l  
extractions of plutonium was found t o  be reduced markedly 
by the  presence of sulfate ,  oxalate, o r  ferron i n  the  aqueous 
solution. The composition of t he  plutonium ( I V )  - diea l  complex 
was determined, using m i l l i g r a n  amounts of plutonium, and 
gave proof that the comdination number of plutonium (IV) 
i s  eight. 

Plutonium (IV) forms EZ very stable water-soluble domplex 
w i t h  ferron (y-iodo-8-hydroxyquinoline-5-sulfonic acid) a t  
pH's between 2.5 and 8. 
of plutonium (1V)-ferron solutions at  different  pH's showed 
that there  a re  no marked absorption peaks i n  the region be- 
tween 500 and 800 millimicrons. 
m i g h t  be possible t o  use the  ferron method of Swank and 
Mellon CInd ,  Eng. Chem., Anal, Ed., 2, g(1937) for  t he  
estimation of iron i n  plutonium. 

Spectorphotometric examination 

It was suggested that it 

I1 Tm CHELATE COMPOUNDS OF PLUTONNM (111) 

Exploratory attempts t o  produce t r ace r  plutonium (111) did 
not prove par t icu lar ly  successful, especially a t  pH's high 
enough for the  formation of s table  orgmic complexes. The 
anious present i n  most buffer systems complex plutonium ( I V )  
quite strongly, sh i f t ing  the  potent ia l  of the plutonium (111)- 
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plutonium ( I V )  couple. Therefore, i n  experiments w i t h  
plutonium (III)~ it was necessary t o  use microgram and 
milligram amounts of plutonium so that the  oxidation states 
could be ident i f ied w i t h  cer ta inty by spectrophotometric 
methods. 

The pH range i n  the  exploratory experiments w i t h  plutonium 
(111) was between 3 and 7. 
t o  ten-fold excess, was added t o  1 t o  2 m l  of the buffered 
plutonium (111) solution, and a f t e r  a reaction period of 
at  l e a s t  two hours the aqueous solution or  suspension w a s  
extracted with-an equal volume of cblorform i n  a specially 
designed micro-extraction apparatus. The dis t r ibut ion of 
plutonium was determined by radioactive assays of the 
aqueous and chloroform fract ions.  

The organic reagent, i n  five- 

Twenty-seven different  bidentake reagents were examined f o r  
t h e i r  chelating a c t i v i t i e s  w i t h  plutonium (111). Positive 
r e su l t s  were obtained with 8-hydroxyquinoline, benzohydroxamic 
acid, 0-hydroxybenzohydroxwic acid, auzitrobenzobydroxamic 
acid, & -naphthohydfoxamic acid, phenylacetohydroxamic acid, 
n-valerohydroxamic acid, phenylacetamide oxime, and 2- 
va1erami.de oxime. 

The composition of plutonium ( 111) -d_--naphthohydroxamate was 
determined, using milligram amounts of plutonium, and showed. 
t h a t  the coordination number of plutonium (111) is s ix .  

I11 THE USE OF ORGANIC REAGENTS I R  THE DECOmMINATION AND 
PURIFICATION OF PLUTONIUM 

The behavior of disal with various cations was determined 
w i t h  radioactive isotopes of cesium, barium, thorium, zirconium, 
and the  ra re  earths at  different pH's. Effective separations 
of plutonium from cesium and the  ra re  earth8 can be obtained, 
less than 0.4 per cent extraction of these elements by chloro- 
form occurring a t  pH's a t  which plutonium extractions are 
complete. 
an extent ai3 i s  plutonium. 
complexed by disal, so that the reagent cannot be used d i rec t ly  
f o r  the  separation of pluConium from uranium solutions. 

Barium i s  complexed by d isa l ,  but not t o  as great 
Both uranous and uranyl ions are  

The reactions of zirconium and thorium w i t h  disal a re  so similar 
t o  those pf plutonium ( I V )  that no effect ive method of separat- 
ing these elements by disal extractions could be devised. 
Both zirconium and thorium are complexed almost as completely 
as i s  plutonium over the  same pH range, and the  s t a b i l i t i e s  
of the  complexes taward d i lu t e  acids a re  quite nearly the same. 
It is not l i k e l y  that plutonium (111) would be complexed by 
disal but the  use of oxidation-reduction procedures f o r  
chmging the valence s t a t e  of plutonium resu l t s  in the 
destruction of the  d i sa l  reagent, 80 that no fractionations 
of plu-bonium from zirconium and thorium could be obtained. 
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The most active organic reagents fo r  plutonium (111) were 
the  hydroxamic acids and amide oximes. Attempt6 t o  adapt 
the use of these reagents f o r  the  decontamination and 
purif icat ion of plutonium were not successful. 
hydroxamic acids complex manganese, copper, mercury, s i lver ,  
iron, cerium, uranium, eirconium and thorium, while the 
amide oximes, par t icular ly  phenylacetamide oxime, complex 
zirconium thorium, iron, copper and uranium, The behaviors 
of zirconium and thorium with hydroxamic acids and amide 
oximes are so similar t o  that of plutonium that there  could 
not be devised a method f o r  applying these reagents t o  the 
separation of plutonium from zirconium and thorium. 

The 

_-  

CRC-342 TBE INDUSTRIAL SEPARA!I'ION OF PLUTONIUM - PAKT I - IIVTROIXJCTION 
AND REVIEW OF PROCESSES 
Chalk River, Ontario July 31, 1947 26 Pages (Unclassified) 

The faators  affect ing the time during which uranium from 
the  production p i l e  is  allowed t o  decay are discussed and 
a tab le  of a c t i v i t i e s  of long l ived f i s s ion  products i s  
given. 
and describing the  various possible methods fo r  the  separation 
of plutonium, it is  suggested that a process of the solvent 
extraction type should be considered f o r  the production 
plant. 

After touching b r i e f ly  upon the  dissolving problem 

CRC-345 TEEE INDUSTRIAL SEPARATION OF PLUTONIUM - PAIiT IV - 
COMPARATIVE STUDY OF SOLVENTS - PARTITION COEFFICIENT 
Chalk River, July 31, 1947 - 29 pages - (Secret) 

New pa r t i t i on  coefficient data together with exis t ing data, 
re la t ive  t o  uranium, plutonium and f i s s ion  products i s  
classi f ied,  fo r  the solvents ether, dibutyl carbi tol ,  
dibutyl celloaolve, hexone and triglycoldichloride,  these 
solvents having been selected as the most promising amongst 
those which had previously been studied. 
data indicate8 that e t b r  is the  best solvent f o r  t he  
extraction of uranium alone (Type I process) w i t h  dibutyl 
carb i to l  as next best  while dibybyl carb i to l  i s  most e f f i c i en t  
f o r  the  extraction of uranium and plutonium together (Type 
I1 process), hexone being second. 

The oxidation and reduction of plutonium solutions is  dealt  
w i % h  i n  Appendix 1 and the  preparation of uranium free from 
uranium X i s  described i n  Appendix 11. 

Analysis of the 

CRX-350 SOLVFXF DIETEYL ETHER 
G .  E .  Haddeland September 12, 1947 29 pages (Secret) 

This report deals w i t h  the  use of diethyl e ther  as a uranyl 
n i t r a t e  solvent, i t s  separation from solute and w i t h  conditions 
of ether peroxide formation and removal. 
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The r e su l t s  are. not intended t o  be conclusive or  detailed,  
but ra ther  t o  suggest a direction f o r  continuing chemical 
engineering development. 
are  available i n  the Chalk River l ib rary  (Reference 18). 

Original data and calculations 

Descriptions and r e su l t s  while a l l  dealing with the behaviour 
of diethyl  ether have been separated in to  four d i s t inc t  
sections within t h i s  report .  

I. Ether extraction of UNH from Saturated Ammonium 
Nitrate solutions, 

11. Water Stripping of Ther-UNH solutions 
I11 Ether Vaporization from aqueous UNH solutions, 
IV Removal of Peroxides from Diethyl Ether. 

.. 

This experience and information, supported by that of other 
investigators,  i s  the basis  of a proposal f o r  a continuous 
49 process p i l o t  plant (Section V) . 

HEALTE AND BIOLOGY REPORTS 

vcm-35 THE METABOLISM OF CaRIUM I N  THE RAT 
K. G. Scott, D.  Axelrod, and J. G.  Hamilton 
11 pages (Restricted) 

January 15, 1948 

The close s imi la r i ty  of the metabolic character is t ics  of 
americium t o  those of the  lanthrvlum group of ra re  earths 
is  discussed, The almost ident ica l  behavior of americium 
and curium i n  the animal body is  compared. 
s t r ik ing  metabolic properties of these two heavy elements 
are t h e i r  high uptake and comparatively rapid excretion 
by the  l i ve r ,  t h e i r  deposition and prolonged retention by 
the skeleton, and the  curious pat tern of dis t r ibut ion i n  
the region of the  osteoid matrix and about the  small blood 
vessels of co r t i ca l  bone. 

The three most 

LA-391 CIIEMISTRY AND METALLURGY HEALTH HANDBOOK OF RADIOACTIVE 
MATERIALS 
P .  C .  Aebersold, e t  a1 August 17, 1945 (Confidential) 

The purpose of t h i s  H,mdbook is  t o  apprise workers on the 
project of the various possible health hazards tha t  a r i se  
from nuclear radiation. These hazards are  described, and 
the Health-Safety procedures for aealing with them a r e  out- 
l ined. In  the in te res t s  of compactness the discuslion is 
br ie f  and general. However, it was deemed essent ia l  t o  
indicate t o  the reader the intensive e f fo r t  being made t o  
eliminate radiation health hazards, hence, the detailed 
description of monitoring instruments and, ae an example, 
the chemical assay for  49 and Polonium i n  the urine, For 
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more detailed information on any radiation hazard the  worker 
should consult D r .  Louis Hempelmann. Finally, the  worker 
exposed t o  nuclear radiations i s  emphatically urged t o  
follow the  two basic rules: (1) know a l l  the  possible 
radiation hazards i n  a given job, and (2) see that proper 
protective procedures a r e  followed i n  the  job. 

ANL-4100 THE EFFECTS OF X IRRAI>IATION ON THE PlERIPHERAL BLOOD AND 
BLOOD FORMING TISSUES OF SPI;ENECTIMIZED W S  
S. P. Stearner, E .  L. Simmons and L. 0. Jacobson 
October 1, 1947 (43 Pages) (Confidential) 

White rats were splenectomized and a f t e r  8 days, exposed t o  
106 r and 100 X radiation. 
frequently seen a f t e r  spaenectomy, i n  some cases no signifi- 
cant change i n  the peripheral leucocyte count was observed. 
The lymphopenia and granulopenia tha t  followed exposure t o  
radiation were as severe i n  splenectomized rats as i n  in tac t  
r a t s .  

Although a leucocytosis w a s  

Histological studies indicated tha t  splenectomy did not 
produce a s ignif icant  hyperplasia of lymphopeitic o r  
granulopoietic tissues i n  the  r a t .  
no opportunity t o  compare the  e f fec ts  of radiations on normal 
and hyperplastic leucocyte-forming t i ssues .  

Therefore, there  was 

The functions of the  spleen are  not c lear ly  understood, but 
appear t o  be complex. 
produce numerous physiological changes which complicate the  
interpretat ion of radium ef fec ts  on the blood-forming 
organs. Although the  reason i s  not c lear ,  the r e su l t s  make 
it apparent t ha t  splenectow i s  not a sat isfactory technique 
f o r  producing a hyperplasia of lymphopoetic or  granulopoietic 
t i s sue .  

It is possible t h a t  splenectomy may 

In Bartonella-infected rats, splenectomy resulted i n  a severe 
anemia. In  amimals t ha t  survived, i r rad ia t ion  w i t h  600 r, did 
not cause a more severe anemia, but markedly retarded the 
recovery. The bone marrow of these animals was shown t o  
contain a hyperplasia of erythroblastic elements. 
percentage of erythroblasts pers is ted during the  early stages 
following i r rad ia t ion  of splenectomized rats, although none 
were seen a t  t h i s  time i n  in tac t  i r radiated animals. 
however, damage appeared t o  be equally severe i n  both i r radiated 
groups. 

A small 

Later, 

M-4183 Iemm METABOLISM WITH REFERENCE TO 1-131 
S T .  Cantr i l  and J. W. Healy October 22, 1945 13 pages 
(Secret ) 

Metaboliom of iodine with respect t o  geographic location and 
intake of ord-inary s table  1-127 from sea water versus intake of 
radiaactive 1-131 from the  Hanford plant are  discussed. 
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M-4188 

NP-91 

BRIEF HEVIEW OF HEALTH INSTRUMENTATION FOR FAST AND SLOW 
NEUTRONS 
H. M .  Parker (HEW) March 21, 1946 7 pages (Secret) 

A l l  of the instruments fo r  the  detection of slow and fast 
neutrons a re  reviewed and discussed. 

METALLURGY AND CERAMICS REPORTS 

THE USE OF TEE VACUUM SPINNING MACHINE I N  TBE CERAMIC TEST 
PROGRAM 
R. F. Kimpel, February 21, 1947 18 pages (Unclassified) 

In i t i a t ion  of a research program toward the possible develop- 
ment of refractory ceramic materials f o r  use i n  producing 
an all-ceramic turbine wheel presented the problem of 
devising sui table  t e s t s  which would be suf f ic ien t ly  indicative 
of properties of materials t o  warrant t h e i r  fur ther  considerat- 
ion. Inasmuch as tests performed upon materials i n  any 
f i e l d  of endeavor should be representative of service 
conditions actual ly  t o  be encountered, it remained t o  obtain 
a means of spinning specimens of materials f o r  above speeds 
which turbines encounter i n  service. 

A spinning machine f o r  t h i s  purpose is  described. 

The high speed t e s t  stand consists essent ia l ly  of v ie  parts.  
They are  the following: 
assembly; stand and l i d - l i f t i n g  assembly; lubrication system; 
vacuum system; instrument panel assembly. 

The turbine is  four inches i n  diameter with "Terry Type" 
blading f o r  the  forward drive. It may be used f o r  high 
speed t e s t ing  of rotors  weighing approximately 200 pounds 
a t  speeds up t o  60,000 rpm. The t e s t  rotor  i s  driven through 
a replaceable 1/4 inch diameter spindle which is  connected ' 

di rec t ly  t o  the turbine by a single 1/8" pin a t  the top of 
the turbine wheel. 
a nominal maximum of 60,000 rpm, determined t o  give a safe 
margin below the  turbine rotor  bursting speed and the allowable 
bearing surface speeds. 

a i r  turbine, l i d ,  and s i lencer  

The turbine rotor speed i s  limited t o  

Ins ta l la t ion  and operation de ta i l s  a re  furnished; photographs 
are  included. 

NP-94 CERAMIC MATERIALS FOR APPLICATION I N  TEE DESIGN OF JET 
PROPELLED DEVICES 
A. R .  Blackburn, T .  S. Shevlin, and F. P. Sabol 
9 pages (Ohio State  University) 

May 15, 1947 

A development i n  use of three types of high temperature 
furnaces f o r  the heat processing of cerametallic bodies i s  
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presented. The three types of furnaces are: 1 - globar 
tube furnace, 2 - induction furnace 3- molybdenum res i s to r  
atmosphere furnace. 

M-4134 SLUG BLISFERING PROBLEM 
T.  W. b u f f  June 23, 1947 8 pages (Secret)  

The slug b l i s t e r ing  problem i s  reviewed with comments on 
what has been done along explaratory and remedial l i nes  
and considers fur ther  a t tack on the problem. 

PBYSICS REPORTS 

NP-40 THE RESEARCH ON RARE E m H  SPECTRA BY 0. PEUTSCHBEIW 
J. 5. Thiessen (BIOS) no date 3 Pages (Unclassified) 

D r .  0. Deutschbein i s  a professor of the  Technische HoshachWi 
of Munich and was evacuated t o  Thumersbach whsre some research 
work was carr ied out under mil i tary supervision. D r .  Deutsch- 
bein had been engaged i n  investigation of the  ra re  ear th  
spectra par t icu lar i ly  with reference t o  fluorescent effects .  
During the war he was engaged i n  a problem t o  do the  
application of fluoroscence s a l t s  i n  order t o  distinguish 
between a stationary radar ta rge t  and a moving one. 
attempts were not very successful. 

The 

Cmec-326 MEASUREMENT OF ALPHA ACTIVE DUST I N  THE ATMOSPHERE 
H.  Carmichael and P. R. Tunnicliffe 
August 12, 1947 46 pages (Unclassified) 

(Chalk River) 

Apparatus of two kinds fo r  rapidly extracting the  dust from 
large volumes of atmospheric a i r  so tha t  the  alpha par t ic le  
ac t iv i ty  of the  dust can readily be measured i n  a methane 
proportional counter i s  described. The performance of the 
apparatus has been studied using the natural  alpha ac t iv i ty  
i n  the atmoeghere due mainly t o  radon and thoron h& their 
disintebratiqn products. Suction, provided by a commercial 
vacuum cleanay, i s  a t  the r a t e  of 2.0 cu.m./min. i n  the 
e lec t ros ta t ic  precipi ta t ion apparatus, but only 0.8 cu. m. /min. 
i n  the  f i l t e r  apparatus. 
of flow is 
Counting efficiency is  4976 fo r  the precipi ta tor  but only 
14qd fo r  the f i l t e r  due t o  penetration of the  dust i n to  the 
paper. 
a given t i m e  of extraction of dust, i s  nearly fourtimes 
tha t  of the f i l t e r .  It i s  necessary t o  have bokh types of 
apparatus i n  order t ha t  experimental determinations of the 
counting yield of e i ther  can be made from time t o  time. 
l ea s t  s i x  hours must usually elapse a f t e r  collection of a 
dust sample before uranium or plutonium of about the present 
health to le ra t ion  concentration can be measured, because the  
natural  alpha partic$e ac t iv i ty  of atmospheric dust must 
first be allowed time t o  decay, 

Extraction of dust a t  these ra tes  
fo r  the precipi ta tor  and lo@ f o r  the  f i l t e r .  

The overall  counting yield of the precipi ta tor ,  for  

At 
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LA-511 

. 

CRC-336 THE PIiEPARATION OF BORON-COATED I O N  CHAMBERS 
N. Ross (Chalk River) April, 1947 15 pages 
(Unclassified) 

A S t a t i c  method for  the deposition of pure boron on the m i l d  
s t e e l  electrodes of the type TQT ion chamber i s  described. 
The method used depends on the t h e m c l  dissociation of 
diborane a t  about 500OC. 
of dibroanc i s  given. 

A f u l l  account of the preparation 

BR-499 ON CERTAIN INEQUALITIES INVOLVING TPHE NEUTRON BINDING 
ENERGIES OF Pb( 208) ANl) B i (  2O9), WITH A NOTE ON THE PROBABLE 
VALUE3 OF DISINTEGRATION EmRGIES FOR THE 4nfl SERIES OF 
EI;EMENTS 
N. Feather August 14, 1944 10 pages (Secret) 

The f ac t  that the cross-sections fo r  capture of thermal 
neutrons by Bi(209) and Pb(208) are  known t o  be exceptionally 
low makes any re l iab le  estimate of the neutron binding 
energies f o r  the two nuclei concerned of considerable in te res t .  
An estimate is  provided of t he  sum of the  two binding 
energies which rules  out the poss ib i l i ty  that both should 
be adnormally low. The binding energy of Bi(2Og) i s  indicated 
as being comparatively large (4 - 6 Mev). That of Pb(208 

3-4 MeV. 

By a process of deductive reasoning, using as many known disin- 
tegrat ion energies as are available 
the  estimates of binding energies a re  worked out by following 
a chain of transformations, some of which have been assumed. 

(with interpolations) 

Where uncertaini t ies  arise, due f o r  example, t c  unpredictable 
dependence by &lifetime on to ta l  disintegration energy of 
extrapolation of curves (charge number constant) towards 
small values of mass number an assumed probable error  is  in- 
cluded. 

DETERMINATION OF THl3 NUMBER OF FISSIONS I N  TWO IRRADIATED 
SAMPLES OF U-235 
M .  Deutsch, M. Kahu, and J. A. Miskel 
18 Pages (Secret)  

March 22, 1946 

The gamma-ray ac t iv i ty  of two samples i r radiated i n  the 
Clinton and Hanford p i l e s  and of the barium and cesium ex- 
t rac ted  from them were compared with the ac t iv i t i e s  extracted 
from a sample i n  which the number of f iss ions was determined 
by monitoring during the  neutron exposure. 
obtained show good internal  consistency and indicate that  
(8.9 z 0.3) x 1017 and (4.8 2 0.25) x 1018 f iss ions respectively 
had occurred i n  the two samples. 
with mass spectrometer data obtained by Williams and Yuster 
on the same sample8 t o  f ind thera t io  of the capture and 
f i ss ion  cross-sections of U-235. 

The resu l t s  

These r e su l t s  are compared 
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~ ~ ~ s - 6 3 2  A FAST DQUBU COINCIDENCE CIRCUIT 
Edward Dexter October 13, 1947 17 pages (Restricted) 

A f a s t  double coincidence c i r cu i t  i s  described from which 
much valuable data may be obtained, which c i r cu i t  yields  a 
recording pulse every time the necessary conditions are  
f u l f i l l e d  i n  a time in te rva l  l e s s  than the resolving time 
of the c i rcu i t .  In  t h i s  cttse of a double coincidence 
c i r cu i t ,  resolving t i m e  i s  defined as the m i n i m u m  time 
separation between the a r r iva l  of two pulses for  which no 
recording is produced. The double coincidence c i rcu i t  
described here enables one t o  l i m i t  the  resolving time t o  
three known values. 
0.25, 0.5, and 1.0 microseconds, and t h i s  length determines 
the resolving time 

Three gate lengths are  provided, namely 

of the c i r cu i t .  

M-4069 MOLECULAR DISTILLATION METHOD FOR THE SEPARATION OF URANIUM 
ISOTOPES 
T. I .  Taylor, e t  a l .  
January 10, 1946 36 Pages (Secret)  

(National Bureau of Standards) 

The seven experiments carried out were designed t o  show the 
effect  of operating conditions on the  separation coefficient.  
Both the  effect  of r a t e  of evaporation and of  the  difference 
i n  temperature between the evaporator and condensor were 
studied. 
of the d i s t i l l a t e  (condenser a t  18-25oc), measurements were 
made using three different temperatures f o r  the evaporator t o  
determine the  var ia t ion of the  separation coefficient with 
r a t e  of d i s t i l l a t i o n .  The e f fec t  of f ract ional  condensation 
upon the  value of the eeparation coefficient was studied by 
maintaining a constant temperature of evaporation and varying 
the temperature of condensation by circulation of cooling 
l iquid maintained at  the appropriate temperature. 

Under conditions of pract ical ly  complete condensation 

Two types of experiments were used f o r  the determination of 
the separation coefficient,  EL. One consisted i n  d i s t i l l i n g  
a large amount of material u n t i l  only a small amount remained. 
This procedure resul ted i n  a decrease i n  the  concentration of 
U-235. 
(percentage enrichment) i s  given by the following equation 

The percentage change i n  the  concentration of U-235 

XI$ 100 (a-l)x2 at' .- In  C (ax1 4 x*) 
C 2 "cut" e volume of s t a r t i ng  ma te r id  

volume of residue 

a : s e w a t i o n  coefficient 

= mole fract ion of "l ight" component 
i n  the s t a r t i ng  material b x1 
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x2 : mole fract ion of "heavy" component i n  the  
s t a r t i ng  material 

This equation may be writ ten i n  the form 

K : 100 (a-1) (XB) (2 .303)  
( ax1 f x2i\ 

ik In  the present case where the changes a re  small and x 
i s  amall (0.00714) compared t o  0.99286 fo r  x2, the va ue 
of K i s  very nearly 230 (a-1). Bence 

b XI$ z -230 (a-1) log C 

The second type of experiment consists i n  s t a r t i ng  a large 
amount of material and d i s t i l l i n g  only a par t  of it, for 
example one-half, This process is  repeated so t ha t  each 
time the " l ight  cut" is  successively enriched i n  U-235. 
Where small changes a re  involved the percentage enrichment 
i n  any one operation i s  given by 

x1$ K log C '5 230 (a-1) log C 
c - 1  c - 1  

where C i s  again the r a t i o  of the volume of s t a r t i ng  t o  
the  volume of the residue. For n ident ical  cuts 

However, if the cuts are  not a l l  the  same s ize ,  
+--- 

Thus it can be seen tha t  by measuring the percentage change 
i n  the concentration of U-235 i n  these two types of experi- 
ments independent evaluations of a-1 can be obtained. 
resu l t s  of the experiments are  tabulated. 

The 

It would seem reasonable t o  conclude from the experiments 
described t h a t  a separation coefficient of 1.001 i s  obtainable 
a t  ra tes  of d i s t i l l a t i o n  i n  the neighborhood of 5 t o  10 g./ 
cm2- hr . 
Estimates a re  included for  the  s ize  and requirements of a 
plant f o r  the production of U235 by molecular d i s t i l l a t i on .  
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ISC-6 PROGRESS REPORT I N  MMlALLURGY 
F. H. Spedding and H. A. Wilhelm 
(Secret ) 

May 1, 1947 83 pages 

BMI-HWR-29 PROGRESS REPORT FOR THE MONTH OF NOVEMBER, 1947 
H, W. Russell, H. R .  Nelson, and H. A.  Sa l le r  
(Bat te l le  Memorial In s t i t u t e )  
December 1, 1947 6 Pages (Secret) 

PROGRESS IiEPOMl FOR TBE MONTH OF OCTOBER, 1947 
Iowa State  College 11 pages (Secret) 

P-863 

M-3225 TECHNICAL PROGRESS REPORT FOR OCTOBER 6 TElJ3OUGH OCTOBER 12, 
1946 
A B .  Greninger (HEW) October 17, 1946 10 pages (Secret) 

ANL-4092 IiEPORT FOR THE PERIOD MARCH 1, 1947 TEIROUGH NOVEMBER 30, 1947 
PILI3 RESEARCH AMD DEVELOPMENT DIVISION 
W .  E. Z i n n  December 22, 1947 38 pages (Secret)  

ANL-4097 REPOW FOR OCTOBER, NOVEMBER, AND DECEMBER - EXPERIMENTAL 
MTCUAR PHYSICS DIVISION 
D. J. Hughes January 3, 1948 32 pages (Secret) 

. 
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