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OAK RIDGE NATIONAL LABOFLATORY 

STATUS AND PROGRESS REPORT 

December, 1951 

''ROGR.AM 2000 - SOURCE AND FISSIONABLE MATERIALS 

Purex Process (AEC Act iv i ty  2803.2) 

The Purex Development Program a t  ORNL now has three major objectives:  
chemical s tudies  from the s ide streams from the Furex Process; (2) the  final 
P i l o t  Plant development with as many of the  s ide stream processes as is 
feas ib le  coupled i n t o  the main l i n e  Purex Process; and (3) a p lan t  design 
study based on the present process knowledge. 
t inuing on the s i l i c a  ge l  absorption s t e p  f o r  f i n a l  uranium product 
purif icat ion,  the plutonium coupling and ion exchange s tep,  waste con- 
centrat ion s tudies ,  and the  recovery of plutonium from metal lurgical  wastes. 

(1) 

Laboratory s tud ie s  were con- 

The modificztion o f  the P I l o t  Plant  equipnent was completed and cold runs 
are now i n  progress f o r  tile i n i t i a l  t e s t  of the process modification. 

SCRW Separation (REC Act iv i ty  2344) 

The equipnent i n s t a l l a t i o n  f o r  the SCRUP Program w a s  continued and i s  now 
scheduled t o  be completed during January. 
material w i l l  probably start i n  April. 

The processing of Chalk River 

Page 6 



OAK RIDGE NATIONAL LABORATORY 

STATUS AND PROWSS REPORT 

December, 1951 

PROGRAM 3000 - WUPONS 

RaLa Production (AEC Act iv i ty  3630) 

Three dummy runs were made t o  t e s t  the  renovated cubicle equipment, but  the 
r e s u l t s  of the  dummy runs were so  e r r a t i c  t h a t  a small t e s t  run of 150 cur ies  
w a s  made. The hot  run was successful., so  the  equipuent i s  ready f o r  a rull 
sca le  run s t a r t i n g  January 13, 1952. 

MTR RaLa Develoment (AEC Act iv i ty  3982) 

The Unit Operations and Design phases of t h i s  development program have been 
completed and the  f i n a l  repor t s  a r e  i n  progress. 
of t h i s  process w i l l  be continued u n t i l  there is  a firm decision by the AEC as 
t o  the fu ture  of t h i s  process. 

The laboratory development 
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OAK RIDGE NATIONAL LABORATORY 

STATUS AND PROGRESS REPORT 

December, 1951 

PROGRAM 4.000 - REACTOR DEVELOPMENT 

PIATERIALS TESTING REACTOR 

LITR Operation (AEC Ac t iv i t j  10543) 

The LITR operated a t  800 Hd per operating hour during December. 
was 15.0% as compared with 17,8$ i n  November. 
through the  top plug has been added. 
observed i n  the  cooling water. 

Down time 
A new experimental f a c i l i t y  

To da te  no f i s s i o n  products have been 

Fuel and Centrol Elements Act iv i ty  10543) 

The first shipment of twenty-five sets of aluminum end box cast ings were 
received from the subcontractor. These cast ings are presently holding up 
completion of  the  i n i t i a l  two p i l e  loadings requested f o r  start-up of the  
reac tor  a t  Idaho. 

V i s u a l  and X-ray inspection revealed the presence of serious cracks i n  the  
upper and excessively l a rge  rrblowft holes i n  the lower adapter cast ings,  
many cases ,  the cnst ing f a i l ed  t o  conform properly t o  the  mold. 
the extrerndy poor qua l i t y  of these cast ings,  only a few can be salvaged fo r  
use on the Idaho f u e l  un i t s .  

In  
Because of 

raced with the  poss ib i l i t y  of delaying start-up of the  reactor  i n  March, an 
emergency order w a s  placed with another subcontractor t o  supply the  needed 
castings. 
forwarded t o  t h i s  company together with new drawings requir ing only a minimum 
of  changes i n  an attempt t o  expedite delivery. 
d i rec t ive ,  t he  cast ings w i l l  be avai lcble  about Febrwry 1, 1952. 

Sand mold pat terns  and core p r i n t  boxes of an old design were 

It i s  estimated that with a 

During the month, construction s t a r t ed  on the  shipping containers f o r  trans- 
porting f u e l  and control  elements t o  Idaho. 

The accompanying eight   him con+,rol rods f o r  the  i n i t i a l  two p i l e  loadings 
are i n  p r o c e ~ s  of find machining i n  tize shops. 
and t h e  bzlaice w i l l  be ready f o r  inspection on January 15, 1952. 

Four a r e  e s sen t i a l ly  complete 

Shfpinent of  the  i n i t i a l  loadings t o  Idaho i s  t en ta t ive ly  scheduled f o r  February 
15, 1952. To ac tua l ly  meet t h i s  schedule, however, an accountabi l i ty  s t a t i o n  
must be established a t  Idaho t o  receive the u n i t s  and gocd sound cast ings must 
be m a i l a b l e  pr ior  t o  February 1, 1952. 
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CAK RIDGE NATIONAL LABORATORY 

STATUS AND TRCGRFSS REPORT 

December, 1951 

FROGRAM 4000 - REACTOR DEVELOPMENT Continued 

HOKOGENEOUS REACTOR PROJECT 

Building #7500 - HHE (AEC Act iv i ty  4261) 

During pre-operational t e s t i n g  involving chemical cleaning of the  fuel system 
and treatment with oxygenated water, severa l  r e l a t i v e l y  minor mechanical 
defects  were disclosed which have taken time t o  remedy. Included were two 
s m a l l  leaks i n  the high pressure soup system, insuf f ic ien t  capacity of the 
40 kw, bo i l e r  system used t o  heat  the  solutions,  d i f f i c u l t y  i n  adjust ing 
control  instruments and other  minor defects.  
The system has been thoroughly tes ted  mechanically and found t o  be sa t i s fac tory .  
The chemical treatment required before addi t ion of enriched uranyl sulfate 
solut ion i s  i n  progress. 

All of these have been remedied. 

A deta i led  experimental physics program f o r  the  HRE through the c r i t i c a l  
experiments stage was prepared, reviewed and approved with minor a l t e r a t ions .  

Intermediate-Scale Flomogeneous Recctor Design (AEC Act iv i ty  4 261) 

The preparation of  a f e a s i b i l i t y  report  f o r  an intermediate-scale c i r cu la t ing  
aqueous solut ion homogeneous reac tor  i s  well along. This report  w i l l  be com- 
pleted and submitted early i n  1952. 

Chemistry of Homogeneous Fuel Systems (AEC Act iv i ty  4263) 

Confirmation of t he  effect iveness  of copper ion i n  promoting the  homogeneous 
liquid-phase recombination o f  bdrogen  and oxygen has been obtained i n  radia- 
t i on  experiments a t  neutron fluxes up t o  l x lOl-3. A thorough study of  the  
production of gas by decomposition of water (aqueous solut ions of uranyl 
sulfate and f luoride)  under p i l e  i r r ad ia t ion ,  using various concentrations, 
enrichments, and temperatures, has revealed t h a t  subs tan t ia l ly  less gas i s  
produced than was indicated by ear l ier  workers i n  the f i e l d .  
(molecules o f  H2 produced per 100 e.v. energy absorbed) of 1.5 f o r  uranyl 
sulfate solut ions (40 gm U/1; 93.2% enrichment,) have been obtained as compared 
with e a r l i e r  values of 2.0 - 2.5 which were used for  calculat ions of HRE gas 
production. 

Firm lrG" values 

HR Fuel and Blanket Studies (AEC Act iv i ty  4263) 

The uranium t r iox ide  slurry has continued t o  show the most promise f o r  a slurry 
type f u e l  t o  be used i n  a homogeneous reactor.  Studies a r e  i n  progress t o  
determine the  optimum procedure f o r  preparing the most s tab le  form of this 

m- Page 9 



OAK RIDGE NATIONAL LABORATORY 

STATUS AND PROGRESS REPORT 

December, 1951 

PROGRAM 4OOO - REACTOR DEVELOPMENT Continued 

(HR Fuel and Blanket Studies) 

oxfde, and i n  addition, rad ia t ion  s tudies  are i n  progress. 
s tud ies  were i n i t i a t e d  on normal uranyl phosphate t o  compare i t s  characteristics 
with the  uranium tr ioxide.  

Chemical s t a b i l i t y  

Experimental and Design Engineering (AEC Act iv i ty  4264.) 

Operation o f  the  HRE mock-up as a corrosion test  with na tura l  uranyl sulfate 
was interrupted on two occssions because of the failure of  the gas let-down 
valve aEd of  E? pulsafeeder pump head. 
s t ruc t ion  contrary to specif icat ions supplied by ORNL t o  the manufacturer i n  
that t h e  bcllows was s i l v e r  soldered instead of  welded and the  valve plug was 
made of s t a i n l e s s  s t e e l  covered with a th in  facing o f  s t e l l i t e  ins tead  of so l id  
s t e l l i t e .  As a r e s u l t  of  corrosion o f  t he  s i l v e r  solder,  leakage through the  
bellows occured and because of  cracking of the s t e l l i t e  facing t i g h t  c losure of 
the valve could not be at ta ined.  This valve and the  similar valve i n  the HRE 
have been replaced. 
o f  the mock-up has been sa t i s fac tory ,  
per year i s  indicated. 

Examination of the  valve indicated con- 

With the exception of these mechanical t roubles  operation 
An average corrosion rate of 3 t o  4 m i l s  

I n s t a l l a t ion  o f  addi t iona l  pump loops f o r  corrosion t e s t i n g  progressed on schedule. 
The present del ivery da tes  f o r  1004 pumps from Westinghouse w i l l  permit i n i t i a -  
t ion  of  t e s t s  with two addi t iona l  loops  per month through Ppri l ,  1952. 

I n  s ta t ic  corrosion tests with high concentrations of uranyl sulfate , t i tanium 
and zirconfum continued to show promise and,provided a high p a r t i a l  pressure of 
oxygen i s  maintained,results f o r  347 s t a i n l e s s  s teel  were a l so  encouraging. 

€€El Metallurgy (AEC Act iv i ty  4264.) 

The materials problems involved i n  extending homogeneous systems t o  l a rge r  scale 
reac tors  were reviewed and a de ta i led  program w a s  out l ined f o r  metal lurgical  
invest igat ion,  

AIRCRkFT NUC LE%R PFlOPULS I O N  FEOJECT 

ANP Ekperimental Engineering (AEC Act iv i ty  4271) 

Testing o f  various container materials for possible use with f luor ide  fuel 
mixtures conducted i n  col laborat ion with the  Metallurgy Division was accelerated 
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OAK RIDGE MATIONfiL LABOUTORY 

STATUS AND PROGRFSS REPORT 

December, 1951 

PROGRAM 4000 - REACTOR DEVEUFMENT Continued 

(ANP Experimental Engineering) 

during the month of December l a rge ly  due t o  the  increased a v a i l a b i l i t y  of 
f luorides .  
seven terminations, three were scheduled, three plugged, and one leaked a t  a 
weld, 
operation and contained ( N a  L i  K U ) h ,  
4.00-variety s t a i n l e s s  s t e e l s  while on the  other  hand, two In3onel loops ran 
f o r  500 hours t o  scheduled termination while containing l i k e  material .  
P i t t i n g  was observed inside the one thus far examined. 

These tests were of the thermal convection loop var ie ty ,  and of 

All f a i l u r e s  for  plugging occurred a f t e r  approximately 10 hours of 
These loops were fabricated from 

Additional t e s t s  were conducted in simulated equipment to determine the  
f e a s i b i l i t y  of a frozen f luor ides  seal around a ro t a t ing  shaft. 
t es t  ran for 122 hours which included severa l  shutdowns t o  determine the  
d i f f i c u l t i e s  involved i n  r e s t a r t i n g  the system. No d i f f i c u l t i e s  i n  s t a r t i n g  
up from a cold condition were observed. 
during the  tes t  was 60 psig with no change i n  the effectiveness of  t he  seal. 
Termination was caused by a leak i n  the sump pot and post-run inspection 
revealed thE,t the  s t e l l i t e  faced s h a f t  k d  been reduced in diameter by approxi- 
mately 0.00211 a t  the point where seal ing occurred. Two commercial pumps were 
being equipped with s t e l l i t e  coated sha f t s  and finned sleeve s e a l  sect ions t o  
conduct ac tua l  pumping tests with f luoride seals .  

The la tes t  

Maximum pressure across the seal 

The Figure-Eight loop incorporating a NaK-to-NaK heat  exchanger and u t i l i z i n g  
an EM pump completed i ts  1000-hr t e s t  during the  month, and the  decision w a s  
made t o  continue t e s t fng  t o  determine the  operating l i f e  of  the system. 
month ended, the  loop had operated approximately 1300 hours with no observable 
changes i n  performance. 
maintained i n  the hot  and cold sections,  respectively,  

A s  t he  

Temperatures of 151O0F and 95OOF were s t i l l  being 

Tube burs t  specimens of  Inconel and type 316 s t a i n l e s s  s tee l  were immersed i n  
( U  L i  N a  K)Fx a t  15009 and stressed a t  1200 and 1700 ps i ,  respectively.  
time accumulated on these tests by the end of t h e  month was 860 hours each. 

To ta l  

Fluorides production continued throughout the month, and improvement,s i n  trans- 
f e r r ing  techniques were developed, 
connecting pipes during t ransfer  operations was accomplished; however, new types 
of externnl e l e c t r i c a l  heaters  were under test. 

Direct e l e c t r i c a l  res i s tance  heating of 
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STATUS AND PflOGllESS REPORT 

December 1951 

2REOGRBN 4000 - REiiCTOR DEVEMPKENT Continued 

477- C r i t i c a l  Experiments (AEC Act i v i  t;s 1,272) 

Experiments f o r  the study of the General Electric d i r e c t  cycle reac tor  f o r  
a i r c r a f t  propulsion are i n  progress.  
cooled, water moderated reac tor  is a pseudo-cylinder 51 inches i n  diameter 
and 36 inches long, 
Plexiglas to  sfmulate water, separated by 2 inch th ick  open arrays of s ta in-  
l e s s  s t e e l  sheets,  
a f r  channels, The uranium, as th in  metal discs ,  i s  placed between the  
stainless s t e e l  sheets,  The t o t a l  void f r ac t ion  of  the  core i s  0.57. This 
51  inch diameter core i s  surrounded on the  circumference by a 6 inch th ick  
r e f l ec t ing  jpcket of beryllium, The end r e f l ec to r  i s  a CEP of 6 inch graphite 
which i s  u.sed i n  l i eu  of ava i lab le  beryllium. 
have been determfned, control  rods have been cal ibrated,  neutron flux measure- 
ments hsve been s ta r ted ,  and some evalu8tion has been made of  t he  e f f e c t  of 
subs t i tu t ion  of  i ron  and water f o r  beryllium i n  the re f lec tor .  

The mock-up of t h e  core of t h i s  air  

The core cons is t s  of 1 inch th ick  horizontal  layers of  

The la t te r  represents  s t r u c t u r a l  materials and cooling 

The c r i t i c a l  mass and dimensions 

Experimental measurements heve been completed on t h e  uranium-graphite reac tor  
which was assembled t o  give r e s u l t s  f o r  comparison with theory. The da ta  are 
being evaluated and cor re la t ions  8i.e being made with calculated values of 
uranium investraent, power d is t r ibu t ion ,  neutron flux, etc .  

ANP Radiation Damage (A% Act iv i ty  L,274.) 

Previous t e s t s  o f  i r r ad ia t ion  w i t h i n  the LITR of KCiH contained i n  Laconel 
capsules showed a s l i g h t  p resswe increase of about 4 ps i  i n  16 hours. 
Duplicating the  LITR temperatures on the capsules during bench tests resu l ted  
i n  pressure rises s imi la r  t o  those i n  the  LITR. 
observations i s  th;at the increased pressure was not  caused b;r oxygen and 
hydrogen formed by the rad ia t ion  decomposition of KOH. These preliminary tests 
fndfcate t h a t  the Tadfation dmage aspects should not  prevent t he  use of KOH as 
a reactor  componmt, alt’nough fu r the r  corrosion t e s t s  must be made t o  further 
evaluate t h i s  material. 

The conclusion from these 

Cyclotron and X-10 p i l e  tests of Na-K-U f luor ides  showed no observable damage 

holes of high flux i n  the LITR, 
caused by radiat ion;  however, t e s t i n g  of  these materials w i l l  be continued a t  

1 -  Cantilever creep t e s t s  have been run on 347 stainless steel and the conclusion 
i s  t h a t  the t o t a l  creep strain increeses about 15% under p i l e  i r r ad ia t ion  after 
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OAK RIDGE; IETI@HAL LABORATORY 

STATUS am PROGRESS REFLRT 

December, 1951 

PROGW-14 4000 - REACTOR DEVELOPIBMT Continued 

(LNF Ed ia t8on  Damage) 

300 hours. 
then compti~ed t o  bench t e s t s ,  
p f le  shutdowns with the rate again increasing upon resumption of  i r rad ia t ion .  

Samples were run a t  1500OF and 1500 p i  s t r e s s  i n  t h e  X-10 p i l e  and 
Decreases i n  creep rate have been observed during 

Results f r o n  the i r r ad ia t ion  by the 86 inch cyclotron o f  a number of f u e l  pins 
with 20 1 7  protons f o r  one t o  e ight  hours and a t  a power densi ty  of epproxi- 
mately ~ ' ~ 0 0  watts/cc of f u e l  ind ica tes  no s ign i f i can t  change in  the chemical 
composition o f  the f u e l  o r  i n  the metallographic cha rac t e r i s t i c s  o f  t he  Inconel 
container. 

?2TP 3.eactor C hemis trg ( AEC Act iv i ty  4275) 

.!s a rcsult o f  much more seve re  corrosion by fused f luorides  i n  dynamic systems 
than could ‘rime been ant ic ipated on the bnsis of  s to- t ic  corrosion t e s t s ,  a major 
reor ientat ion of  e f f o r t  WE-s required. P lans  were developed f o r  s1 thorough 
inves t ig . t ion  of  the "pretreatmentrt of f u e l s  and the  behavior of  fused f luorides  
i n  res;jonse t o  various conditions Recently constructed apparatus f o r  f i l t e r i n g  
and dispensing fused fluorScles was s?nccessfully opereted. 

Phase s tudies  on systems involving BeF2 were continued, and systems involving 
such compounds RS ZrT4 and RW were examined closely,  
the melting point of small ~ m p l e s  WE-s put i n  use i n  response t o  the need f o r  
in fomat ion  ebout possible melting point changes 5s a r e s u l t  of corrosive 
processes 

Apparatus f o r  determining 

No ~ l t c r c t f o n  of melting point has becn found t o  date ,  

The amounl of e f f o r t  toward successful handling of hydroxides a t  high temperatures 
was sharply cur ta i led ,  pa r t ly  because of s m a l l  progress i n  attempts t o  reach a 
quick soltltion of  t he  corrosion problem, but  nxiinly t o  allow more a t t en t ion  t a  
unexpected d i f f i c u l t i e s  with fuels,  O f  the hyccroxide program, only fundamental 
e lec t rochmica l  an2 sol.ubflity investigt. t ions  are being continued. 

FLough v iscos i ty  measurements t o  dekrraine the  e f f ec t  of uF4 on the  v i scos i ty  of 
fused f luoride mixtures were extended t o  30 mol percent uranium with l i t t l e  
change i n  viscosi ty ,  Vapor pressures a t  high temperatures were measured, bu t  t he  
work was hmpered by ruPnace f a i lu re s .  
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PROGlUM 4000 - REACTOR DEVELOPMENT Continued 

AbTP Metallurgy (X3C Act iv i ty  4275) 

6 so l id  f u o l  element can be made by loose powder s in t e r ing  t o  produce a bond 
between a mixture of uranium oxide and s t a i n l e s s  s t e e l  powders and a 347 
stp-inless s t e e l  backing plate .  This was accomplished by placing the powder 
m b t u r e  on the s t a in l e s s  s t e e l  backing p la te  and f i r i n g  a t  1325% without a 
load applied t o  the powder layer .  
powder sintering, and the var iab les  of temperature f n d  uranium oxide p a r t i c l e  
s i z e  w i l l  be studied. 

Additions1 work w i l l  be conducted on loose 

In  previous corrosion t e s t s ,  i t  w a s  found t h a t  lead was qu i t e  corrosive on 
most s t a i n l e s s  s t e e l s  and nickel-base al loys.  
t o  lead would make it less corrosive,  s o  an alloy of  solium-lead was made and 
s t a i n l e s s  s t e e l  and Inconel showed marked increase i n  corrosion resis tance i n  
t h i s  a l loy.  
NaOIi, and the  f luorides .  
media. 
creep propert ies  equal to ,  i f  not b e t t e r  than Inconel a t  15009. 

It was thought t h a t  addi t ions 

E special a l loy ,  26% Mo-74% N i ,  has been made and t e s t ed  i n  sodium, 
This a l loy  has very good corrosion resistance t o  these 

It i s  much b e t t e r  than the  other a l loys  t e s t ed  i n  NaOH and it also has 

An Inconel thermal convection loop containing KOH was run f o r  126 hours with 
a hot l e g  t w p e r a t u r e  o f  705OC and a cold. l e g  temperature of 4.50% without 
showing mass t r ans fe r  o r  ser ious corrosion. 
t he  KOH qui te  carefu l ly ,  hydrogen f i r i n g  the  loop pr ior  t o  t e s t i n g  and trans- 
f e r r i n g  the  hydroxide t o  t he  loop  using hydrogen pressure and running the  loop 
under a hydrogen atmosphere. 

This was accom7lished by dehydrating 

liNP Central  Design (AEC Act iv i ty  4275) 

The search for a non-oxidative, high temperature f l u i d ,  other  than sodium, which 
would be su i tab le  as a reactor  coolant has lead t o  the proposed use of uranium- 
bearing f luoride m i x t u r e s  as a bi-functional fuel-ccolant. 
c i rculat ing-fuel  reactor  has the  important advantage of eliminating a heat  
t r ans fe r  s tage within the  reac tor  core. 
reactor  indicate  t h a t  a 3.5 foo t  diameter-core beryllium oxide-moderated, 
c i rculat ing-fuel  reactor  w i l l  produce around 350 megawatts a t  a maximum 
temperature o f  15000F. 

The r e su l t i ng  

Preliminary design s tudies  of such a 

The design point o f  the  aircraft  incorporating t h i s  c i rcu la t ing  fuel r e a c t o r  
i s  Mach 1.5 a t  459000 feet. 

350,000 lbs,  , an L/D o f  -6.5 and a wing loading of A 70 lbs .  per sq. ft .  
The aircraft would have a gross weight of 
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PPLOGRAFI LCO00 - REACTOR DEVELOPMENT Continued 

i 

(AN? Central  Design) 

i? divided shield would be incorporated i n  this design, and would have gamma and 
neutron shielding around the  crew compartment and hydrogeneous neutron shielding 
about the reactor ,  
8,200 lbs. may be arranged i n  the fuselage i n  a c i r c l e  a f t  of the  reactor-shield 
assembly. 
engfne radiators .  

Six t u rbo je t  engines each with a design point thrust of 

The c i r cu la t ing  f u e l  i s  ducted d i r e c t l y  from the  reactor  t o  t h e  

The survey o f  the  e f f e c t s  of severa l  parametric va-riations on the  t o t a l  uranium 
mass, mentioned previously, has been fu r the r  extended t o  include other  fuel 
mixtures and beryllium oxide moderation, as w e l l  as water moderation. The 
mininlum uranium inventory usual ly  r e s u l t s  i n  a reac tor  with about one-half 
thermal f i ss ions ,  

It i s  known from kine t ic  s tud ies  of c i r cu la t ing  f u e l  systems t h a t  the r a t i o  of 
f u e l  i n  t h s  reactor  t o  that i n  the over-all system should be as high as p rac t i ca l  
t o  conserve delcyed neutrons. Furthermore, s ince curves of t o t a l  uranium 
inventory versus fuel-coolent volume f rac t ion  have a, broad minimum, it is  
p rac t i ca l  t o  design the  reac tor  with a higher fuel-volume f rac t ion  - than t h a t  
f o r  minimuq uranium inventory - i n  order t o  favor k ine t ic  response. The con- 
d i t i ons  o f  near minimum uranium mass and of favorable k ine t i c  behavior thus 
lead t o  a r a i s i a g  of the neutron spectrum and ending i n  a reac tor  just barely 
above intermediate, 
class i s  thus inescapable. 

The trend of  the nuclear design t o  one of t h e  intermediate 

~ u e l  Elements ( r . 7 ~  Act iv i ty  4.275) 

Stainless s t e e l  c lad metal coriposite p k t e s  conEicting of a core o f  25% ul-anim 
oxide (U20) Fnd the  bdance  Etainless s t e c l  powder were used i n  the  development 
work t o  provide a su i tab le  fuel ehment  f o r  use i n  the proposed Genersl E l e c t r i c  
d i r e c t  cycle a i r c r a f t  reactor ,  These samples were 2 3/4" squares with a thick- 
ness of  O.20Off (average), The f i n a l  desired thickness of elements i s  0.012" t o  
0.016" with a 0.0C5" clad on each side.  ~4x1 invest igat ion indicated the  
desi i -abi l i ty  of  performing es milch hot ro l l i ng ,  with a l i t t l e  cold ro l l i ng ,  as 
p r ~ c t i c a 3 l e  t o  redvce tlic 3x11 s t r i p s  t o  f i n a l  s ize .  It was found that the  clad 
smqles could be r o l l e d  a maxiram Qf 30% cold work without producing de le te r ious  
eff'ects on the  oxide s t ruc tu re ,  
t!mt, u30 par t i c l e s  were broken up in to  s t r ingers .  
s tage 50 finished dimensions, two intermediate anneals are required during cold 
work operations . 

On reductions i n  excess of 30% it was found 
To ge t  from the hot work 
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Shielding Res earch Act iv i ty  4277) 

The Laboratory has prepared a yroposal f o r  divided shield experiments on 
e s sen t i a l ly  f u l l  sca le  mock-ups. 
calculat ions have been d i f f i c u l t  aid t o o  w c c r t a i n  for the  LBT reqcirements. 
The GFJTL proposal i s  t o  iowit a reac tor  on z. tower, t o  surround it w i t h  e full 
thickness shield,  t o  mount above o r  below t h i s  a crew shield,  and t o  i n s t a l l  
m i t a b l e  instruments inside fo r  measurement o f  b io logica l  dose. 
should have full  thicknesses f o r  i t s  wall-a, but the ins ide  dimensions can be 
considerably smaller than contcmpl nted f o r  t h e  airplane e 

The reason f o r  t h i s  undertaking i s  that 

The crew sh ie ld  

The proposal c a l l s  f o r  an i so la ted  s i t e ,  s ince the  rad ia t ion  in t ens i ty  w i l l  be 
high i n  the region of the experiment. The building t o  house instruments and 
operators :;ill be Tartially recessed in to  the  s ide of  a h i l l ,  completely shielded, 
windotrless, and air-conditioned. The t o t a l  cos t  w i l l  depend somewhat on tba 
required tower height but w i l l  probably come t o  less than a mil l ion dol la rs .  

Fxperiments on a mock-up of the  KUL submarine sh ie ld  are s t i l l  i n  progress i n  
the  Lid Tank. 
divided shield experiments are continuing i n  the  Bulk Shielding F r c i l i t y  but  
are not expected t o  be completed before next Summer, 

It i s  an t ic ipz ted  t h a t  they w i l l  continue through February. The 

S t a b i l i t y  o f  Engineering Nater la l s  lJnder F i l e  I r r ad ia t ion  ( X C  Activity 44.540) 

L'L calorimetric method has been developed and used t o  nieasure t h e  heat diss ipzted 
by nuclear bombardment of mater ia ls  placed neer the  axis of the  LITR and 
adjacent t o  the  f u e l  elements. This was d-one i n  order t o  ?rovi.de data  f o r  
estimating the  mount  of cooling required f o r  the proper design of rad ia t ion  
damage experiments i n  the  LITR and the  WR. 
lead sample was-0-12 watts per gram with the  reac tor  running a t  normal 
(770Ic.J) power. 
mater ia ls  i n  order t o  determine how nuclear heat  d i ss ipa t ion  varies between 
d i f fe ren t  mater ia ls  a t  various posi t ions i n  the  LITR. 
also provide dEta f o r  comparison between calor imetr ic  determinations and those 
previously obtained using graphite ionizat ion chamberse 
l a t t e r  appear t o  be about three times greater  than those obtained using the  
calorimeter . 

The nuclear heat  diss ipated i n  a 

Future experiments are planned using copper and hydrogeneous 

These experiments w i l l  

Results from the  
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?ROGRM 4000 - FAXTOR DEVELOAIENT Continued 

General Reactor Radiation Damage (AEC Letivi-by 454.0) 

The neutron spectrum i n  the ?nemat ic  r abb i t  tube of the LITR is being measured 
using threshold detectors  f o r  the  energy range above 2 MEV and resonance 
detectors  f o r  the  range below 10 mV. 
here w i l l  serve as a t o o l  for t h e  study of r ad i s t ion  demage e f f ec t s  caused by 
bombardmect of mterials with non-thermal neutrons. Future measurements w i l l  
be made a t  posi t ions i n  the LITR designated f o r  rad.i=.tion dame.ge t e s t s .  

A knowledge of the  neutron spectrum 

Idaho Chemical Plant ( f S C  i c t i v i t y  10547) 

Fie ld  engineering assis tance i n  Idaho represents the major ORNL e f f o r t  on the  
Idaho Chemical i7socess Plant  a t  t h i s  time. In  addi t ion t o  following the  con- 
s t ruc t ion  work a t  the p l an t ,  the  American Cyanamid Company i s  being a s s i s t ed  
i n  the  f i n a l  preparation of the various operating manuals and i n  the  preparation 
of a start-up procedure f o r  the plant.  

f 
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PROCRAM 5000 - HIYYSICAL RESFmCH 

PRODUCTION OF ISOTOPES 

Radioisotope Production (AEC Act iv i ty  5111) 

The t o t a l  accumulated KWH f o r  p i l e  operation during December was 2,461,386, 
averaging 3864 KW per operating hour. 
with €?,02$ during November. 
were discharged without d i f f i c u l t y .  

P i l e  down time was U.37% as compared 
There were three ruptured slugs,  a l l  of which 

S tab le  Isotope Production (AEC Act iv i ty  5121) 

The t o t a l  calutron tank time was devoted t o  the  co l lec t ion  of calcium and 
l i thium isotopes. 
an integrated output of 581,656 ma-hr  f o r  the two Alpha channels and 66,708 
ma-hr  f o r  the  two Beta channels. 
during November. 
during December ) 

Over-all innage f o r  the four calutrons was 1258 hours with 

Outage time was 31.0% as compared with 34.7% 
(An estimated 99.9 grams of calcium isotopes were col lected 

Isotopes o f  vanadium, l i thium and i r o n  were chemically processed during the  
month. Rare ear th  elements are now being successfully separated in the  
Isotope Chemistry Laboratory by l iquid-liquid (TBP-Varsol and HNO3) extraction. 

There were 28 s t ab le  isotope shipnents made during the month of December, 

PHYS ICs 

High Voltage Frogram (AEC Act iv i ty  5211) 

The T(p, n)He3 react ion has been studied from threshold t o  5 PEV. 
cross  sect ion obtained by in tegra t ing  t h e  angular d i s t r ibu t ion  exhib i t s  a 
broad maximum a t  3 MEV. 

The t o t a l  

A preliminary search fo r  l eve l s  excited by i n e l a s t i c  s ca t t e r ing  of fast  
neutrons has been made by detect ion o f  t he  accompanying G m a  rays. A rap id  
r ise  i n  the  counting rate of  a NaI counter was observed u t  0.8 MEV when i ron  
was used as the sca t t e r ing  a,a$grial. 
t o  i n e l a s t i c  s ca t t e r ing  i n  Fe 
only from Beta ray d is in tegra t ion  schemes. 

It seems probable that t h i s  rise i s  due 
by the  l e v e l  a t  0.822 MEV previously measured 
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PROGRAM 5000 - PIiYSICAL MSEARCH Continued 

(High Voltage Frogram) 

L i  was bombarded with 320 k i lovo l t  t r i t o n s  on the  Cockcroft-Walton accelerator  
and the mode of breakup of Be9 i n t o  Is' plus a proton o f  a few hundred k i lovol t s  
energy was confirmed. 
modes o f  breakup of Be9. 

6 

Chalk River had e a r l i e r  confirmed the other expected 

Neutron Diffract ion (AEC Act iv i ty  5211) 

Samples of cubic manganese have been ftudied a t  a va r i e ty  of low temperatures, 
and these s tud ies  have shown the  development of an anti-ferromagnetic s t ruc ture  
below 100 OK. 

The coherent s ca t t e r ing  amplitude o f  C13 was 0.60 *04 x em. This value 
i s  near ly  equal t o  0.66 x em. fo r  normal carbon. therefore,  the  isotopic  
incoherence of  normal carbon caused by the 1.1% of $3 cannot be greater  than 
a mi l l ibar .  From t o t a l  cross  sect ion measurements spin incoherence caused by 
C13 i n  normal carbon corresponds t o  a cross  sect ion o f  0.03 barns o r  less than 
0.5% of  t h e  t o t a l  cross section. 
nuclide i n  many sca t t e r ing  experiments and the  d i r e c t  measurement of C13 
v e r i f i e s  t h i s  assumption, 

Carbon has been considered a zero spin-single 
f 

Anffular Correlation o f  Gamma Rays (AEC Act iv i ty  5211) 

The angular cor re la t ion  of  t he  Gamma rays i n  the main cascade of Pd106 has been 
measured. 
for the r a t i o  of the counting r a t e s  a t  180° and 90°. 
using pulse height analyzers for  Gamma ray energy discrimination, gives a r a t i o  
of leg,!+., 
published work, 0-2-0, which predicts  a r a t i o  of 2.0. 
some i n t e r e s t  because it had been suggested t h a t  a possible explanation o f  t he  
published r a t i o  was a spin assignment of 1-2-1, giving spin 1 t o  the ground 
state of an even-even nucleus, 

B published experiment on t h i s  cor re la t ion  had given z value o f  1.5 
The present experiment, 

This s t rongly supports the  suggested spin assignments i n  the early 
This experiment i s  of 

The correlat ion o f  t he  Gamma ray (1.05 MEV) from the t h i r d  t o  the first exci ted . state with the second Gamma ra$ (512 Kev) of the  main cascade has a l s o  been 
The da ta  allow the  assignment of spin 2 t o  t h e  t h i r d  exci ted s ta te  in 

Pd 
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PROGFtAM 5000 - PHYSICAL RESEARCH Continued 

Isotope Analysis lrfethods Laboratolry (AEC Act iv i ty  5261) 

Nuclear Resonance . Nuclear resonance measurements were made on 43Tc99 i n  
a solut ion o f  NH4 containing Ebout 156 mg of  Tc. The magnetic moment was 

805 4 0.0004 n.m. using a 0.411% diamagnetic correct ion,  
osserved and measurements on i t s  s ign and moment are 

calculated t o  be i 
The resonance of 
under way. The $35 resonance i n  so l id  UFg has not  been located yet.  

Microwave Spec t r o s c o a .  Preliminary invest igat ion of the ~ 1 3 5  quadrupole 
t r ans i t i ons  using only wide band amj l i f ica t ion  gave cathode ray oscil loscope 
s igna ls  6 times noise. 
narrow band amplificetion and signal modulation. 

Higher gains i n  s igna l  s t rength  were obtained with 

Spectrochemical Act ivi t ies .  Direct  spectrographic analysis  of l i thium 
hydroxide f o r  magnesium impurities is superior t o  p r io r  chemical separation of 
t h e  lithium.., 

samples of HgO a t  4000 C and L;i2S04 a t  1000° C. 
f o r  several  impurities have been obtained i n  the mercury sublimation procedure. 

Improvements have been made i n  the analysis  fo r  V, Ca, Cu . impurit ies,  Sublimation of l i thium and mercury compounds i s  successful i n  
Lower limits of s e n s i t i v i t y  

s (A t o t a l  of  1575 element determinations were made th i s  month.) 

X-Rays, The following preliminary X-ray wave length values f o r  K and L 
spectra  of  polonium have been obtained: 

A 3rrection curv-, useful  over a wide range of counting rates, has been 
established f o r  t h e  detect ion of  uranium i n  solut ions by homochromatic X-ray 
absorption a t  the L I11 edge. 

curve e 

A t  40,000 imput counts per second the inherent  . e r ro r  of about 37% counting loss may be eliminated by"use of the correct ion 
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PROGRAM 5000 - PIIYSICdL RESEARCH Continued 

(PHYSICS) 

Mass Spectrometer Laboratory (AEC Act iv i ty  5261) 

A number o f  unsuspected ingredients  were found and iden t i f i ed  i n  trace 
quan t i t i e s  of impurities i n  ANP f u e l  mixtures and the  individual  compounds 
from which the  f u e l s  are made. Since the analyses are performed on s o l i d  
samples without any intervening chemistry, the par t icu lar  forms o f  the  
compounds are readi ly  determined. These s tudies  suggest that the  mass 
spectrometer may y ie ld  ass i s tance  i n  determining the  mechanism of corrosion. 

84-Inch Cyclotron (A% Activity 5261) 

Interrupt ion of operation f o r  repair of a water leak within the  vacuum system 
reduced the  average innage t h e  t o  54%. Subsequently, a record innage of 88$ 
was maintained fo r  a seven-day period. 
to ta led  205,OCO microampere-hours. 

During December the  integrated beam 

Electronuclear Machines (AEC Act iv i ty  5261) 

Recent experiments on the 22 inch cyclotron with a movable e l e c t r o s t a t i c  
def lec tor  and septum system have yielded a maximum deflected proton beam of  
380 pa with a def lec tor  e f f ic iency  of approximately 355%. 
t o  determine the  f e a s i b i l i t y  of using gr id  wires across  the  dee openings and 
between successive ion o r b i t s  as a system f o r  obtaining e l ec t ros t a t i c  focusing. 
Attenuation curves obtained with a very narrow probe indicate  t h a t  there  are 
d i sc ree t  o r b i t a l  posi t ions from the center out  t o  approximately one-half the  
m a x i m m  radius  

Tests have been made 

The major components of the  63 inch cyclotron have been completed and f i n a l  
assembly i s  being made. 
preliminary tests., 

The dees are assembled and the  o s c i l l a t o r  i s  undergoing 

CHEMISTRY 

Chemical Phm i c  s Act iv i ty  5311) 

The nuclem magnetic moment of Tc99 has been determined i n  a nuclear induction 
apparatus. The resonance frequency r e l a t ive  t o  the deuteron was found t o  be 
1,46628 r 0,0001 which gives the  following nuclear magnet moment i n  un i t s  of 

Page 21 



- 
OLK RIDGE IJATIOHfiL LABOMTORY 

STATUS dNi) PROGRFSS REPORT 

December, 1951 

PROGRAM 5000 - €j€?ISICAL RESEARCH Continued 

(Chemical Fhysics) 

the nuclear magneton : 

p(Tc99) 35.6805 i0.0004.. 

A previous nieasurement of the nuclear magnetic moment of Tc99 made by op t i ca l  
spectroscopy by Kessler and Meggers i s  consis tent  with the  more accurate value 
reported above. 

Electrochemis t r y  Studies ( AEC Act iv i ty  5311) 

The use of a diaphragm c e l l  f o r  adjust ing the  a c i d i t y  of solut ions was 
demonstrated. 
t o  reduce the a c i d i t y  and y e t  undesirable to add chemical bases, 

This technique is par t i cu la r ly  a t t r a c t i v e  when it i s  necessary 

Ion Exchange Studies (BEC Act iv i ty  5361) 

The operation of the  recent ly  developed semi-continuous ion exchange bed 
procees has been compared under s imi la r  process conditions with a standard 
packed bed ion exchange system. 
t ion  o f  a uranyl s u l f a t e  solut ion and it has been c o n s i s t e n t l y  demonstrated 
t h a t  a semi-continuous ion exchange system i s  s igni f icant ly  more e f f ec t ive  f o r  
t h i s  type of processo A l a r g e r  scale  u n i t  i s  now being constructed f o r  u n i t  
operations studies ,  

The spec i f ic  problem involved the  concentra- 

23 Psocessfng (AEC Act iv i ty  5361) 

The e q u i p e n t  modification of  t he  ex is t ing  p i l o t  plant  i n  which the 23 Processing 
Program w i l l  be carried o u t  laas i n i t i a t e d  during t h e  pas t  month. 
t h a t  equipment modification will be ccmpleted early i n  March and t h a t  t he  first 
hot process run w i l l  be made about ,April 1. 
w i l l  be separated from the  thorium usfng a t r i b u t y l  phosphate type solvent 
extrac t ion  process. 

It is expected 

It is  proposed that the  uranium 233 

Thorex Process Chemical Develowent (AEC Activity 5361) 

The development of  t he  chemistry for the Thorex Process was continued and u n i t  
operation s tudies  have been i n i t i a t e d  t o  evaluate the  operabi l i ty  of the  new 
proposed solvent ex t rac t ion  conditions. 
applicable t o  the  23 Processfng Program. 

* 
Much of t h i s  work w i l l  be d i r e c t l y  
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T R O C b ~ d  5000 - YXYSICAL itESEIlRCH Continued 

V o l a t i l i t y  Studies ( A X  Act iv i ty  5361) 

A program is  i n  progress t o  determine the  v o l a t i l i t i e s  of each of  the  f i s s i o n  
?roduct f luor ides  r e l a t i v e  t o  uranium hexafluoride. TIT construction o f  t he  
equipment f o r  t h i s  experiment has been r e l a t i v e l y  2 i f f i c u l t ;  however, it is 
expected that within the next month, s ign i f i can t  experiraental da t a  w i l l  be 
obtained. 

Chemistry of Uranium Raw Materials (BEG Act ivi ty  5361) 

Further s tud ies  have been made o f  t he  react ions which occur when sodium hydro- 
s u l f i t e  i s  added t o  uranium-bearing sodium carbonate solutions.  In  d i l u t e  
sodium carbonate solut ions a prec ip i ta te  of uranous hydroxide i s  obtained. 
Xi th  solut ions more concentrated i n  sodium carbonate a color less  uranium 
complex i s  obtained, and the  uranium, it i s  believed, i s  i n  the  reduced (+4) 
s t a t e  

Preliminary r e s u l t s  indicate  t h a t  thorium might be separated from the rare 
ear ths  by solvent extract ion using alkyl phosphoric or phosphinic acids  as 
complexing agents f o r  the  thorium. 

Studies of t h e  s o l u b i l i t y  of U02HPo,$,4H20 i n  molar perchloric acid solut ions 
containing UO2 (CI04)2 substant ia tes  the  conclusion drawn from the previous 
spec t r a l  d r t a  t ha t ,  i n  these solutions,  a complex ion exists i n  which the  mole 
r a t i o  of uranium t o  phosphate i s  ones 

Samples of l i g n i t e  from North Dakota have been received and s tudies  of  methods 
f o r  recovering uranium from t h i s  material are being s t a r t ed .  

Recovery of uranium fromlow sulfate Bartow Clay leach  l iquors  by anion exchange 
i n  batch and s ingle  column tests has been s u f f i c i e n t l y  s a t i s f a c t o r y  t o  w a r r a n t  
s e t t i n g  up of multicolumn t e s t s .  

Page 23 



b 

surv y of t k e  r e t u l t s  obtc.inec7 i n  c:i?nn:,xticn wit': t mutation ,itudies : n 
::ice has b cn n~zdr by 3r. ;cw,c,l l  " r igh t ,  i 'nivcrsity :If Chlcrgo. 
the high mutation rste obtzinec' t o  hc, 'iighly zi.gr!i 7 i c  xt sn6 ey ?rc ssed h i s  
sGtisfact ion i n  the my t h i s  l,:rge-:-cLle e.up rimmt is k i n i  . aiuc-t, cl. 

Ye fcund 

Eadiation -1mtection I_) (:XC Act iv i ty  6400) 

The recovery o f  b rc t e r i a  a f t w  cxpsure to  X-reys hgs been studied i n  g rea t  
d e t a i l .  
addition, they have ce r t a in  n u t r i t i c n z l  requirerncnts which ni'e being inves t i -  
gated i n  grea tes t  de t a i l .  

The organisms require  c e r t - i n  low temperature r a g e s  t o  recover; i n  

EIecholyl b,omide has been found t o  Frotect  mice aga ins t  X i r r ad ia t ion  t o  a 
considerable degree, and it i s  one os0 the  most promising compounds i n  regard 
to radiat ion p o t e c t i o n .  
protected againzt  X-ray damage t o  8. ce r t a in  extent  by feeding them ethyl 
alcohol. This checks with r e s u l t s  obtained here e a r l i e r  with bacter ia .  

I t  ha:: been reported from England that mice are 

Plans are being made f o r  b io logica l  tests t o  be made a t  the Spring weapon 
t e s t  i n  Nevadn. 

The Fcologica l  Survr.y, a jnint. irentui-e o f  OXJL and T V A ,  i s  a study of' the 
vcrious o r g - n i m s  i n  the  waters r;f >;:lite Oak Creek tend Wllite Oak Like, i n t o  
which t h c  c"ilutx rrc1io:ctive l i qu id  w-st-s f r . c T s r i  02X FXC? releaser;, 
par t icu lar  ; n t e r r s t  i s  the study 3f t'.e Fccumulation c f  radioisotopes i n  t h e  
bodies of Fish which l i v e  i n  tl?e,ce w a t m - s .  
f i s s ion  products >:-cnt im t h e  tiseues -7.c strontium, as im,  z.nd cerium. 
The n1::nktm c ,?xorbs  t5e ,-bo.ire menti?ned! YcZicisotows md t h i c  i s  p l ~ s e d  cn 

s ider rb ly  liighcr t h n  thc . t  of  cold we-.t,li r 

Of 

The most Ebmr?cnt l o n e l i v e d  

fY.sh <ES "ood. In t'qc w ~ r m  'WOE thcr  rmit"Lc e r .c t l -5ty I'n the  b d i e s  
n t - s .  I t  _is b d i e v d  t 'i2-t 

these scasowl var i .  t ion?  i ' ro Cue h-t? fn 6i 'Cc. cnce In t '-c t:; nf 
food crTncimed, sn? :.j,;ce the fisl! 5~ col ,  ,tur.e 
chtinges. 
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f PROGRAM 6000 - BIOLOGY AND MEDICINE Continued 

(Ecological program) 

In the future similar studies are planned for tissues of water fowl.  
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PROGRAM 9000 - RESEARCH FACILITIES 

Research Laboratory Building #45 00 

This building i s  S8$ complete, 
roof vents and concrete curbing for  new roads and east parking l o t  are complete. 
Black topping has been applied t o  six bays of t h e  east parking l o t .  
inclement weather conditions, very l i t t l e  progress has been made on grading of 
new roads. 
and connections t o  i n t e r i o r  services  are being made, 
terrazzo f loors ,  and e l e c t r i c  l i g h t  fixtures a r e  complete i n  Wings 1, 2, 3 
and 4. 
i n  Wing 2 - 80% complete, i n  Wing 3 - 96% complete, and i n  Wing 4 - 98% 
complete. 
are complete. 
laboratory equipment has been s t a r t e d  i n  Wing 4.  No f inished f loor  covering, 
touch up painting, o r  s e t t i n g  of t o i l e t  fixtures has been s t a r t e d  i n  Wings 1, 
2, 3 and 4 o r  Service Areas. In  first f l o o r  of Service Area, a l l  i n t e r i o r  
masonry pa r t i t i ons ,  ce i l i ngs  and c e i l i n g  l i g h t  fixtures are i n s t a l l e d  and com- 
plete.  
Area, a l l  i n t e r i o r  masonry pa r t i t i ons  and framework f o r  suspended ce i l i ngs  are 
complete, and p las te r ing  i s  i n  process. 
wiring f o r  Substation #20 have been ins ta l led .  

All exter ior  masonry work, built-up roofing, 

Due t o  

A l l  outs ide services  have been piped i n t o  the  basement of building, 
A l l  type ce i l ings ,  

Metal p a r t i t i o n s  of labora tor ies  and o f f i ces  i n  Wing 1 are 50% complete, 

P i r  conditioning and ven t i l a t ing  systems of Wings 1, 2, 3 and 4 
Set t ing  of Unistrut  racks with service and process piping f o r  

Metal pa r t i t i ons  have just  been s ta r ted .  In second f l o o r  of Service 

A l l  e l e c t r i c  equipment and overhead 

Isotope Research and Unit Operations Building #450l 

This building is  91% complete. 

Unit Operations Section: With the exceptions of asphal t  t i l e  f loo r  
covering, touch up painting, and the  s e t t i n g  of some laboratory equipnent, t h i s  
sect ion of t h e  building i s  complete. 

Isotope Research Section: A l l  i n t e r i o r  masonry pa r t i t i ons  and ce i l i ngs  are 
complete. Metal pa r t i t i ons  f o r  labora tor ies  and o f f i ces  are being in s t a l l ed .  
Se t t ing  of  pipe racks, service and process piping, i n s t a l l i n g  laboratory equip- 
ment, e l e c t r i c a l  services  and paint ing is i n  process and is  approximately 60% 
complete. 
complete, 

All exter ior  work of t h i s  building including outside services  is 

High Voltage Laboratory Building #5500 

This building i s  40% complete. 
decking is  complete. 

A l l  ex te r ior  masonry walls and metal roof 
No built-up roofing has been applied to  roof decks t o  
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PROGRAM 9000 - FBSEARCH FACILITIES Continued 

(High Voltage Laboratory Building #5500) 

date.  
applied. 
masonry pa r t i t i ons ,  air  conditioning, e l e c t r i c a l  services,  and service and 
process piping. 
building si te.  

Test  F a c i l i t i e s  Buildinp #7503 (ARE) 

This building i s  approximately 90% complete. 
Metal pa r t i t i ons ,  plumbing, heating, ven t i l a t ing  and e l e c t r i c a l  services  and 
f i x t u r e s  are being ins ta l led .  

Metal s id ing  f o r  the south s ide  and upper portion o f  building is  being 
A l l  concrete f loo r s  are poured and progress is  being made on i n t e r i o r  

Some backf i l l ing  and grading has been done on the i n t e r i o r  

Building i s  completely enclosed. 

Chemical I so la t ion  and Pur i f ica t ion  Laboratory Building #35 08 

"his bui lding is  approximately '72% complete. 
and plumbing, heating, ven t i l a t ing  and e l e c t r i c a l  services  are being in s t a l l ed .  

Building is  completely enclosed 

ORSORT Laboratory Building if3017 

This building has been accepted and i s  being occupied by ORNL forces.  
completion form F-3 cannot be processed unt i l  exceptions shown on form F-2 have 
been completed. 

F ina l  

Health Physics Waste Research Building #3504 

This building has been accepted and i s  being occupied by O W L  forces.  
completion form F-3 has been processed and signed. 

F ina l  

West Por ta l  Building #2016 

This building has been accepted and is being occupied by OWL forces.  
completion form F-3 has been processed and signed. 

F ina l  

East Por ta l  BuildinP #5000 

This building has been accepted with exceptions as shown on completion form F-2. 
F ina l  acceytance form F-3 cannot be processed and signed u n t i l  e l e c t r i c a l  p e r  
fo r  t h i s  building has been made avai lable  i n  t h i s  area. 
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Sales  

Transfers within AEC 
Cash Sales  
Foreign 
Cancer program (Free) 
Technical Cooperation Plan 

Total Sa les  and Transfers t 

- 

- 
OAK RIDGE NATIONAL LABORATORY 

STATUS AND PROGRESS REPORT 

December, 1951 

MDIOISOTOPE SALES 

Date 

October 

$ 7U.85 
18,431.43 
18; 227.30 
45 776.60 

248 . 27 
1 , 944,060.57 

Total  Cancer Program (Free) t o  Date 

Technical Cooperation Plan (Shipments t o  Date) 

1,061 , 703.21 
12,353 .OO 

GROSS OPERATITJG CSTS 
(Including X-10 & Y-12) 

Actual Cost  f o r  November 1951 $ 2,596,261 

Construction Program "H*1 

Total  Operating and Construction Cost 
f o r  November 1951 

Estimated Operating Cost fo r  December 
1951 

k t u a l  Accumulative FY 1952 Operating 
Cost through November 1951 
Actual Accumulative FY 1952 Construction 
Cost through November 1951 

Total  Actual Accumulative FY 1952 
Operating and Construction Cost through 
November 1951 

Estimated Operating Cost FY 1952 through 
December 1951 

November 

46 45,552.02 
31,915.38 

497 . 00 
52,381.77 

528.27 

12,881.27 

59.659 

2 655,920 

2,600,000 

12,722,884 

237,771 

12,960,655 

815,560,655 
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PmSONNEL SUMMARY 

Number of Ehiployees New Hires Terminations 
December 1951 December D ec ember 

Administrztion 101 
Operations E 115 
Engineering, Shops 

and Mechanical 878 
Laboratory and Research 1384 
Protection 179 
Service 374 

1 
0 

3 
23 
0 
4 

4 
5 

6 
10 

0 
3 

To ta l  : 3031 31 28 

*Includes Elec t r f ca l  Distr ibut ion and Steam P l a n t  as well  as the Operations 
Division. 


