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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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RESEARCH AND DEVELOPMENT REPORTS 

CHEMISTRY GENERAL 

A-2940 The Determination of Traces of Uranium in Leaf Ash and S o i l , 
Jr. 10 p, (NBS) 1946 

by Go W« Imtrte 

The sonple is dissolved in nitric acid, digested, and evcqjorated to drynesSo The sonple 
is again taken vp in nitric acid, filtered, and the filtrate evaporated to dryness. The 
residue is taken up in ferric nitrate and extracted with ether, and the ether is washed 
with ominoniuin nitrate. Water is added to the other extract, which is allowed to efapo^ 
rate and the water solution is made vp to the desired volume> An aliquot is transferred 
to a gold dish, evcQ)orated to dryness, fused with sodium fluoride, and fluorescence read 
on a fluorimeter. 
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RESEARCH AND DEVELOPMENT REPORTS 
I 

CHEMISTRY - SEPARATIONS PROCESSES FOR PLUTONIUM 

CN-3811 Br ie f Summary of Redox Solvent E x t r a c t i o n Process as of Apr i l 1, 1947. by 
H. Ho Hyman. 10 p . (Argonne Na t iona l Labora tory) 1947 

This is a brief review of the status of the Redox Solvent Extraction Process, Two 
alternative flowsheets are included. Planned and current operations are indicated 



RESEARCH AND DEVELOPMENT REPORTS 

C H E M I S T R Y - S E P A R A T I O N S PROCESSES FOR URANIUM 

V a r i a b l e s A f f e c t i n g S o l v e n t E x t r a c t i o n and a Summary of Two C y c l e Hexone 
E x t r a c t i o n s Employing I r r a d i a t e d U-235 , by F, R. Bruce^ A DeHaan, 
W. B, Howerton. 4 3 p . ( C l i n t o n L a b o r a t o r i e s ) 1947 

This report indicates that the optimum condition for maximum decontamination in 
continuous ex t rac t ion , enploys as low an ex t rac t ion factor (D.C. x r a t i o of flow 
r a t e s , organic / aqueous) as poss ib le . The sa l t i ng agent concentration in f i r s t -
cycle ext rac t ion may be varied within wide l imi t s without affect ing decontamination 
adversely, providing the ext rac t ion factor i s held constant . In second-cycle ex­
t r ac t ion there i s an advantage to be gained in enploying a higher s a l t i ng agent ccai 
cent ra t ion and varying the flow r a t e s to maintain a low extract ion factor , 

The following var iables which may be encoimtered in a continuous solvent ext ract ion 
process have been found to- influMice the d i s t r i bu t i on coeff ic ients (organic/aqueous) 
of f iss ion products and (or) uranium: 

(1) Uranium Concentration - In both hexone and dibutyl cel losolve ext ract ion 
the uranium d i s t r ibu t ion coeff icient appears to increose a t uranium concentrations 
below 1.5 grams per l i t e r . 

(2) Temperature - Uranium and gamma emitting f i ss ion qptcies d i s t r i bu t ion 
coeff ic ients vary inversely, and at the same r a t e , with tenperatiure in hexone ex­
t r a c t i o n . 

(3) F i r s t Cycle Salt ing Agent CoiKjentration - In hexone ex t rac t ion , uranium 
and f i ss ion product d i s t r i bu t i on coef f ic ien ts vary d i r e c t l y , and a t cd^out the same 
r a t e , with sa l t ing agent in the concentration range, of 0.75M Al(^D3)o to 1 734 
Al(N0o)3° In extract ions employing dibutyl ce l losolve , the uranium d i s t r i b u t i o n 
coeff ic ient exhibi ts the same behavior as in hexone but the f iss ion product d i s t r i ­
but ion coeff icient i s independent of s a l t i n g agent s t rength a t concentrations ci)ove 
IM A1(^D3)3. 

(4) IJJJ3 Concentration - In hexone ex t rac t ion , HND3 functions much more 
ef fec t ive ly as a s a l t i nq agent for f i ss ion products than i t does for uranium, both 
d i s t r i b u t i o n coeff ic ients increasing with the free acid concentrat ion. The same 
effect i s observed in dibutyl ce l losolve (ixtractions except that the fissicm product 
d i s t r i bu t i on coeff icient remains constant to a higher acid concentration TheM(p 
s i r a b i l i t y of maintaining a low free acid concentration in a separations proce&*is 
apparent. 

(5) Second Cycle Sal t ing Agent Concentration - In second-cycle hexone ex -
t r ac t ion (system reduced by boi l ing with hydrazine) both the luranium and f i ss ion 
product d i s t r i bu t i on coeff ic ients increase with A1(1C3)3 concentration; however, the 
uranium d i s t r i b u t i o n coeff ic ient increases more rapid ly than that for f iss ion pro­
ducts , sugge»ting operation a t a higher sa l t ing agent concentration t o enhance de ­
contamination. (con°t on next page) 
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RESEARCH AND DEVELOPMENT REPORTS 

C H E M I S T R Y - S E P A R A T I O N S PROCESSES FOR URANIUM 

MonN-319 V a r i a b l e s A f f e c t i n g S o l v e n t E x t r a c t i o n and a Sumnary of "Bso C y c l e Hexone 
E x t r a c t i o n Employing I r r a d i a t e d U-235 , b y F. /?. Bruce, Ao DeHaan, V. B, 
Ho-uerton. 43 p . ( C l i n t o n L a b o r a t o r i e s ) 1947 ( c o n ' t from p a g e 3 ) 

Ifranium d i s t r i b u t i o n coef f ic ien ts , i n f i r s t and second cycle ext rac t ion and scrdi^ing 
systems containing low free acid , were found to increase a t daout the soBie r a t e with s a l t 
concentration as those in h i ^ e r acid so lu t ions . 

In ex t rac t ions employing i r rad ia ted U^So ^^ s t a r t i n g mater ial , the adverse effect of high 
sa l t ing agent and free JfOo was subs tant ia ted . In a run made with low free acid , and 
Al(N0'i3 to give a U d i s t r ibu t ion coeff ic ient ot 2. an overall gamoa decontamination factor 
of 8 X 10 was obtained. The pr inc ip le contaminant in the product from two cycle extroc-
t ions proved to be ruthenium, which contributed from 49 = 85.% of the gross beta contamina­
t ion , 

MonT-320 P r e l i m i n a r y R e p o r t on t h e R e c o v e r y of Uranium from Spen t G r a p h i t e = U r a n i u m F u e l 
M a t e r i a l s b y H. K. Jackson., 28 p . ( C l i n t o n L a b o r a t o r i e s ) 1947 

Processes ho'^e been investigated for the recovery of uranium from carbon and grcqjhite 
p a r t s . No study on the recovery of uranium from carbon par t s containing f iss ion products 
has been reported. 

The only process u t i l i z ed on a large scale has been the ojseration ate Y-12 in which carbon 
pa r t s are burned in oxygen, the ash leached with hot n i t r i c acid , and the residue fused 
with sodium hydroxide, and then leached with n i t r i c acid. If coaplete confcijstion i s ob= 
tained. the uranium content of the residue a f te r the f i r s t u i t r i e r osid leooh i s of the ord 
of 1.000 ppm, and the uranium content of the insolii>le res id i» af te r leaching of the fusion 
product i s of the order of 50=100 ppm. If t h i s recovery data i s e x t r c ^ l a t e d to a power 
p i l e grcqjhite fuel unit containing .04% ash and 2% Uranium the losses a f t e r the f i r s t and 
second leach would be of the order of .001% and 0.0001% respect ively . 

(con°t on next page) 
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RESEARCH AND DEVEWPMNT REPORTS 

CHEMISTRY - SEPARATIONS PROCESSES FOR HRANiUM 

P r e l i m i n a r y Report on the Recovery of tlranium f r o « Spe^lt Graf^iite-Qraaium 
Fue l M a t e r i a l , by H. K. Jackson. 2^ fi. (Cl intor i L a b o r a t o r i e s ) 1 M 7 

( c o n ' t from page 4 ) 

It has be^i d«nanstrated that a residue completely sol«i>le in n i tr ic acid a m l)» cbt^paed 
by mixing ground carbon ports containing uranium with f ive parts by wi^at of aediiVGhr^ 
bonate. and heoting to 750°C for 17 hours. The residue has a sodiaM/ia-aBxai atWK ratio 
of cd>out 1000 to 1, and nu l l i f i e s one of t l» major advaatc^es of the ^ai^iUla fa s l nttita 
i . e . , the small amount of solution ret^iired for f i ss ion product s^taratiota compalgtd t» 
that necessary iriien the 6e-U ond BeO-lDn type ttti units ore used. 

The other methods of recovery reported in the l i terature appear to be l e s s attraetiTs 
than the process outlined above, either because of ixK»B|;tl«te recovery or evocmiTe corro­
sion ef fects on materials of construction. 

It i s recommended than an experimental program be undertcdeen to deteruae tbe recovery 
which can be obtained by the burning-acid leach process, us log a g r a n i t e caataialng 
f i s s ion products and .04% ash. If i t i s found that the recovery i s sufficit^atly hle^„ as 
can be expected, then recovery equipment should be desicpied, and the adequacy of the pro= 
cess and equipment demonstrated. An outline of a design which c^^peors to be feasible oa 
the basis of present data i s given in the report. 

. ' ^ 
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RESEARCH AND DEVELOPMENT REPORTS 

HEALTH AND BIOLOflY - QENERAL 

CH-3719 S tud ie s of Porphyrin Metabolism IV, 
phyr in E x c r e t i o n , by So Schwartz 

The Effec t of I r r a d i a t i o n on Copropor-
et air (Argfcnne) 24 p. 1947 

The effect of irradiation exposure on coproporphyrin in. excretion has been studied in 
38 dogs A diminished excretion of this porphyrin in urine and feces was foifid to 
follow the administrat is of lethal or nearly lethal dioses of total body % ray stron 
tium , and plutonium In most instances a sharp inorWse in porphyrin excretion 
occurred during the terminal period. 

Preliminary studies showed no significant chcfags ia^.the ra t io of the two coproporphyrini 
isomers (I and HI) following irradiation. 

CH-3720 -Studies of Porphyr in Metabolism. I l l The R e l a t i o n of E r y t h r o p o i e s i s 
to t h e Exc re t i on of Corproporphyrin by Dogs and R a b b i t s , and t o the 
Concen t ra t ion of Coproporphyrin and Pro toporphyr in i n Rabbit E ry th rocy 
t e s , by 5, Schwartz et aL 22 p , (Chicago) 1947 

C<prq3orphyrin has been demonstrated, apparently for the f i rs t time in the red blood 
ce l l s of rcdbbits An average concentration of 3.3 flicrograms per 100 ml of red blood 
cel ls was found in 13 control rdbbits Values as high as 40 micrograms per 100 ml 
of cel ls were found in 3 rcidaits siiijected to repeated bleeding Reticulocyte counts 
and red cel l protoporphyrin concentrations in these la t ter rabbits were also <q>precia 
bly elevated Studies in which the red blood bells were fractionated to yield an in­
creased percentage of reticulocytes indicated that both coproporphyrin and protopor­
phyrin are concentrated in the fractions that qre richest in reticulocytes 

The isomer type of this coproporphyrin has not yet been determined 

An increase in the excretion of c<^roporphyrin I wis fotmd in both urine and feces 
of 2 dogs injected subcutaneotisly with 46iBg of phenylhydrazine per kg body weight 
Two r emi t s injected s^cuto^ously with 15 m̂  oi ^enylhydrazine per kg body weight 
showed an apparent increase ijd the excretion of to ta l fecal coproporphyrin but only 
one of them hod a significant iocredse in urinory coproporphyrin output Incos^lete 
studies showed no evid^sce of increased excretion of the type I isomer in the urine 
of the rdsbits, IsoB^»data on the faces of the r emi t s are not availdsle. 

In a l l 4 -(Silmals, the pitenylhydrazine produced cm acute hemolytic recfction as iwlica 
ted by a r'cq>id foil in Slood bemo^lobin coHcedtratioa aud by an increased excretion 
of fecal urobilinogen. "Tbe reticulocyte count and cc^raporphyrin excretion reached 
peak values cdaout one week after administration of the pnenylbydraziae. alter adm 



RESEARCH AND DEVELOPMENT REPORTS 

HEALTH AND BIOLOGY - GENERAL 

CH-3760 S t u d i e s of t h e H e m o l y t i c E f f e c t of R a d i a t i o n , b y S. Schwartz E^ J„ Katz 
L. Mo Porter Lo E Jacobson and C J Watson,, 51 p . (Argonne ) 1946 

Evidence i s presented indicat ing that both acute and chronic radia t ion anemia a re 
due in par t to a hemolytic reac t ion , and not sole ly to an inh ib i t ion of erythrqso 
i e t i c a c t i v i t y as has been assumed hyJHIS0- inves t iga tors 

The hemolytic concept i s based on the following evidence taken from a survey of the 
l i t e r a t u r e as well as from experimental s tudies (1) The red c e l l count in human 
and animal subjects may f a l l a t a r a t e tha t i s fas ter than can be accounted for by 
assuming even 100 per cent inh ib i t ion of erythropoies is (2) The red c e l l count 
may decline a t a time when the re t icu locyte count i s ac tua l ly elevated (3) His­
to logica l evidence of increased red c e l l des t ruct ion has been demonstrated repeated 
ly (4) The bone marrow of humans that have anemia due to chronic radium poisoning 
i s typ ica l ly hyperplast ic not ap l a s t i c (5) Increased b i l e pigment excretion has 
been shown to occur following adminis t ra t ion of large doses of P ^ or t o t a l body 
X-ray 

Elxcessive i r r ad i a t i on appears to destroy both mature and immature c e l l s in increased 
amotints More s tudies of human subjects are required to evaluate the importance of 
t h i s hemolytic factor Special a t t en t ion in these s tudies should be given to b i l e 
pigment excretion and re t icu locyte measurements 

CH-3820 B i o c h e m i c a l S t u d i e s R e l a t i n g t o t h e E f f e c t s of R a d i a t i o n and M e t a l s , by 
S„ Schwartz- 72 p- (Argonne ) 1947 

Various biochemical e f fec ts of radia t ion have been studied in 10 pa t ien t s given 
t o t a l body x ray in t o t a l doses of 75 to 310 r (skin) in 5 pa t i en t s given 20 to 
38 mc. P^'^ and in 5 project personnel accidental ly e:^osed to excessive doses of 
external rad ia t ions Similar s tudies have a l so been made on several hundred p lu to 
nium Project personnel exposed in most instances to r e l a t i v e l y small aniounts of 
uranium, lead and other metals and to chemicals and radioact ive sources These 

s tudies included the inves t igat ion of l iver functicn, of white blood c e l l chemis< 
t r y , and of various urinary cons t i tuents such as coprc^orphyrin urorosein and 
other pigments lurobilinogen cor t i cos te ro id l i ke sdsstonces ca tg lase . and ura 
nium 

Defini te ly excessive ex{vasures resul ted in various dbnormalities in the dbove t e s t s 
With the exception of urinary uranium analysis none of them are specif ic in i nd i ­
ca t ing overexposure to e i the r rad ia t ion metals, or chemicals When in terpre ted 
in the l ight of the exposure and medical h is tory however, i t i s f e l t tha t they 
may aid in the c l i n i c a l i n t e rp re t a t ion of r e l a t i v e l y marked overexposure a t l e a s t . 
In addit ion, they may afford ftirther insight in to the nature of radia t ion e f fec t s . 

The l i t e r a t u r e on the biochemical e f fec ts of rad ia t ion i s reviewed b r i e f l y , and 
ce r t a in s^^festious a re offered regarding future invest igat ions in t h i s f ie ld 

% ^ 



RESEARCH AND DEVELOPMENT REPORTS 

HEALTH AND BIOLOGY -̂  GENERAL 

Acute R a d i o t o x i c i t y of I n j e c t e d Cerii«jm^^^ i n t h e R a t , b y Z)» S. Anthony, 
and,K. A, Lathrop^ 22 p . (Argonne) 1947 

Groups of 10 or more r a t s were given doses of 10 7 5 3 , and 2 /ic of (CE-Pr)^^^ per 
gram of bdjgr weight by intravenous in jec t ion . The metc^olism of the Ce was studied 
and the effect of t h i s radioact ive material on the general c l i n i c a l condit ion, surv iva l , 
and weight was observed. 

At no time was the excretion of cerium rapid? m fact , i t required approximately 35 
days for the r a t s to excrete half of the injected do(fe. The r a t e of excretion of Ce^** 
in the urine f e l l continuously with time while the r a t e of excret ion in the feces rose 
to a maximum at ci>out one week and then dropped with time. The r a t i o of the amount 
excreted in the urine to that in the feces f e l l continttously with time. 

The ear ly re ten t ion of C e " * was largely in the l iver but t h i s dropped rapidly with 
time. J^)parently, stane of the radiocerium released by the l ive r was taken vp by the 
skeleton since the a c t i v i t y of the bones rose to a maximum during the period when the 
l i v e r was rapid ly losing i t s cerium. As the l ive r became exhusted of Ce, the a c t i v i t y 
of the skeleton dropped with time. 

The r a t s that died within the f i r s t 30 to 40 days showed an almostoontplete Jack of gross 
les ions which are usually noted in rad io tox ic i ty s tud ie s . In 4 of the 6 animals that 
died between 70 and 120 days af ter mjectxon there was abundant v i s i b l e evidence of 
rad ia t ion injury to the l i v e r . In a few animals dying a t s t i l l l a t e r times, osteogenic 
sarcomas were found. 

The 30 day LDCQ for intravenously injected Ce^ m the r a t was found to be about 3 
/uc/g of body weight. By 12D days the IDCQ was down to between 2 and 3 fjc/q. 

At a l l dose l eve l s there nas €8 diminution of the giowth r a t e as measured by increase in 
body weight. 



RESEARCH AND DEVELOPMENT REPORTS 

HEALTH AND BIOLOGY - GENERAL 

CH-382S Acute R a d i o t o x i c i t y of (Ba^La)^'**^ i n Rats and Mice Part IVj, L e t h a l A c t i o n 
and C l i n i c a l Symptoms, by /?» Do Finkle, R. Ho Snyder, and Vc Eo gisieleskie 
6 p . (Argonne) 1947 

In the {ifei"La)^ experiments, rats and mice were injected intr(q)eritonejEilly with toxic 
doses of radiobarium. The dose of (Bb'-La^^^ necessary to k i l l 50 per cent of the in­
jected mice in one month was c^out 3 to 5 /uc/g. l l ie dose reqttired to k i l l half of the 
injected rats in 90 days was (i>out 4 /uc/g. 

CH=3826 Aciite R a d i o t o x i c i t y of (Ba-La)140 ^^ jjg^g g n j Mice, Part I I , Metah ojism o f 
(Ba-La) l^^ , by 5 , Ho Snyder.. Do S» Anthony, Vo Eo Kisieleski, and Ro Do 
Finkleo 17 p (Argonne) 1947 

Bi these experinEnts mice and rats were injected intraperitoneally with toxi^dos^s 
of (Ba-La) •''*'. Abeprption was re lat ive ly rcqjid and excretion was considerdsle during 
the f i r s t day. Mice ustKllly excreted 25 per cai t of the injected dose by 12 hours, and 
rats excreted a coiif>ar<^le amount by 50 hours. This excretion rate was coiqparcd>le to 
that reported by Hamilton who found for rats a total excretion, in 4 days, of cd>out 46 
per cent Ba^ and 25 per cent Ba"". Excretion declined rapidly so that after 6 days, 
mice excreted 0.4 per cent and rats excreted 0.5 per cent of the injected doae per day. 
In rats , a l i t t l e more than twice as much Ba^^ was excreted in the feces as in the urine. 

In mice, about 45 per cent of the injected dose of Ba was.deposited in bone, and in 
rats , daout 60 per cent, of the dose was deposited there. In both species, these values 
represent practically a l l of the retained Bg . Absorption and decoy curves on soft 
t i s sues , however, show that most of the injected La was present in the S|d.een, l i v e r , 
and kidney ismiediately after iniecition. Limited data indicated that practical ly none of 
the La^*" formed in bone by Ba^*" decay l e f t the bone for the soft t i s sues . 

(con't an next page) 
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RESEARCH AND DEVELOPMENT REPORTS 

HEALTH AND BIOLOGY - GENERAL 

CH-3826 Acute Radiotoxic i ty of (Ba-La)^^^ in Rats and Mice Part I I , Metabolism of 
( B a - L a ) ^ ^ , by Ro Ho Snyder, Do So Anthony, Vo Eo Kisieleski, and 
k,Do Finkle . I7 p . (Argonne) 1947 ( c o n " t from page 9 ) 

It can be concluded that the excretion and distriJbation of radiobarium, and the distri^ 
but ion of radio lanthanum at the toxic levels are cog^xirdsle to those at the tracer It^^els 
No significant variaticms of barium metci>olism with the s ize of dose was noted in mice. 
With rats , however, large (lethal) doses were retained more co^>letely by the skeleton 
than were the lower doses. I t i s l ike ly that th i s effect of dose represents a "' f loo-
ding''Xof the excretion c^paratus and, therefore, i s depoident on the amount of inactive 
barium injected with the Ba^ . The authors did not have the opportunity to confirm both 
the observation and explanation with a larger nui^er of animals. 

CH-3835 E f f e c t of T o t a l Body X-Ray on Weights of Organs i n t h e Rat , by Ao Mo Brues, 
Go Ao Sacher, and Ho 0. France 12 p ( M e t a l l u r g i c a l Laboratory) 1947 

Weights and wster content of organs were investigated in a grotp of growing male rats 
that had received 1498 r a t 13,82 r/day average. The weights of the majority of the 
visceral organs were affected l e s s than body weight as a whole,; weights of muscle and 
femur were affected in the same ratio as body weight; and spleen, thymus, gonads, and 
gonadal fat were reduced out of proportion to body weight. Adrenal weights were normal. 
Water content per gram of t issue in muscle and bone of irradiated animals was 4.3 per 
cent greater than in the control animals. Thus the retardation in growth i s similar to 
that seen in inaniticHi except for the re lat ively greater effect on organs known to be 
radiosensit ive . 

Organ weights and total body weights of rats that had received single doses of X-ray vp 
to 100 r several months previously, showed no deviations from the normal. 

s^' 
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RESEARCH AND DEVELOPMENT REPORTS 

HEALTH AND BIMOGY - GENERAL 

Summary of Progress m the Pharmacology Div i s ion f cr the Month of May 19^7i 
Ho C\ Hodgco 60 p. (Univers i ty of Rochester) 1947 

iBANiiw TQxicrry 
The animals being exposed to an atmosphere containing approximately 2 mg U/m , as uranyl 

nitrate, have exhibited no changes in the past month. This is the 23rd month of a 2-year 
study. During the month, 1 dog died of causes unknown; grossly the kidneys were normal. 

A few rats also have died, presumably of old age. The NPN of the dogs" blood satf>les. 

which was somewhat elevated last month, has returned to normal conceiitrations this month. 

Thirty-five remits have been studied in the lung retention apparatus. Two size-graded 

sanples of uranium dioxide have been used-"»one diout 1,0 micron and the other about 0t5 

Bucron. The amount retained is directly proportional to the concentration for either par­

ticle size. 

n^4,TTii TrBfTmy 

Beryllium Fume 

Rats exposed to beryllium fume died pronptly or if they survived the ejqwsure, showed 

little lasting effect. The fume exposures "were high-grade, concentrations of the order of 

IGO mg/nr were achieved. Thirty-minute exposures were carried out. It cppeared to make 

no difference in the growth curves of the rats whether the total 30-minute e^osure wop on 

one day or in 4 or in 30 equal exposures on succeeding days. The most prominent response 

to the e:^osures was an increase in neutrophils of the blood. 

The hemotol^ical observatitms qppeared to be the most useful criteria of beryllium poison­

ing at present especially the increase in relative and absolute polymorphonuclear leuco­

cytes. The increoises are'greater when the poiscming is sufficiently severe to produce a 

loss of weight and is marked in the period immediately preceeding death. 

Beryllium Feeding 

Beryllium sulfate fed to rats for 40 days produced a severe growth depression. These rats 

were then put for 100 days on the stock diet containing no added beryllium. The growth, 

although markedly restored and the rickets healed has failed to reach the c<«trol weight 

of the rats. Feeding 10% of beryllium metal was without effect. 

Intravenous Beryllium 

The intravenous administration of repeated doses of beryllium sulfate has produced an ex­
traordinary calcification of the marrow of the long bone. 

A single intravenous dose of beryllium is followed by polyuria and an increase in the amino-
acid nitrogen to creatinine ratio. 

Rodioberyllium 

The administration of Be into the stomach of rots is followed by the excretion of most of 

the beryllium in the feces. Sixty percoit or more is excreted, mostly in the first 48 hours! 

At the end of five days, some is found in the bone and some in the liver. 

(Con't on next page) 
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M*1974 Summary of Progress in the Pharmacology Division for the Month of May 1947 , 
* » by ^. C. Hodge. 60 p. (University of Rochester) 1947 (Con't from page 

11) 

Beryllium Color Method 
- - A histidine buffer has been found useful in the colorimetric determination of beryllium. 

Plant Survey 
Beryllium dust analyses hove been made in a beryllium manufactiuring'plant. Several dust-
collectlng devices were tried and compared. In certain operations as much as 4 mg of 
beryllium/m have been foimd in the air. At other places in the plant, dust concentra­
tions of lessar magnitiKle, viz.. 0.5 to 0.05 and even as low as 0.01. were fotmd. In 
this same survey, fluorides were found in amounts of from 0.7 to 1.6 wj/vr; in some 
samples as much as 60 mg T/vr were reported. The particle sizes of the dusts obtained 
in this factory were small, of the order of 0.8 micron near the furnace. Farther away 
larger particles, averaging in size from 1 to 6 microns, were obtained. The most bazar -
dous locations seemed to be near the beryllium metal furnace and near the BeFn furnace. 

THUIUM TOXICITY 
Including 10% thorium nitrate in the diet of rats precluded'growth. In a paired feed­
ing experiment, a group of control rats, averaging 61 g. were conpared to a grotq> of 

\- rats fed thorium nitrate, which weighed initially 69 g. At the end of the experiment 
the control rats weighed 96 g. and the thorium-fed rats 59 g. These data are interpre­
ted as showing that thorium exerts a toxic effect beyond the reduction in food intake. 

Radio Thoriim 
Forty-eight hours after thorium marled with UXi is injected intravenously into rats, the 
liver contains roughly 3/4 of the original dose. The intestine contains 4-7%, perhcps 

^ as a result of biliary excretion; the spleen has (d>out 4%; the remainder of the carcass, 
6-9%. When a similar experiment is carried out on rabbits, the blood retains 30-60% of 
the dose for 6 hours. At this time the liver contains roughly 30% of the dose. This 
tends to Increase to values as high as roughly 2/3 of the dose in the liver in 48 hours. 
The spleen contains ci>out i%: little is found in urine, feces, kidney, or limgs. 

HSLDCENSnED HYDECCARBCT6 
The preliminary studies on the halogenated hydrocarbons hove been conpleted. Hexachloro-
propylene {VPP) produces a delayed poisoning following 30-minute exposures. The peak of .« 
mortality did not occur until 1-4 days. The rc^bit is the most susceptible animal; mice 
are intermediate; and rats are the most resistant of the three species. HCP has a 1cm 
Vapor pressure and has an easily identifiable odor at a few ppm, which becomes unbe(ir<:d>le 
at higher concentrations. The LD50 for a 30-minute exposure is less than 400 ppm for 
remits and of the order of 300-500 fipm for rats and mice. 

Trichloracrylylchloride (ICfiQ has quite different characteristics: Following 30-mlnute 
expoavrea the animals which die do so pronptly. that is. within <me day. TCfiC is most 
toocic for the rat; the rabbit is intermeoiate; the the mouse the most resistant of these 
three species. TCflC has a high toxicity--approximately of the same order as phosgene. 
There is less warning than wlt)i HI>. and it is possible that a dangerous concentration 

' might be estcdilished without a warning due to irradiation. The ID50 for a 30-mlnute ex­
posure is of the order of 100-200 ppm for the species studied. 

(con't on next page) 
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Summary of Progress i n the Pharmacology Div i s ion for the Month of May 1947, by 
Bo Co Hodge., 60 p. (Iftiiversity of Rochester) 1947 (Ctwi't frran page 12) 

BCWE SIBFACE 
Samples of fresh bone and ashed bone pollers were sii>jected to measurniKnts of speoifio aar» 
face, using ethane adsorption. Powdered bone i s found to hove relatively huge <f«eilic... 
adsorbing surface. Fresh bone values between 1.5 and 4.5 sq m̂ g were obtained; and f<̂ r ashed 
bone values of 102 to 244 sq m/'g. Such particles show an extreme degree of porosity. It i s 
believed that the adsorption surfaces are the sdsmicroscopic crystals of hydrozycqntite. 
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MonH-285 The Resfonste o f High Leukemia S t r a i n Mice t o R a d i a t i o n , by P. S. Henshaw, 
E. F. Riley, G. E. Stapleton and M. B. Cupp. 18 p . ( C l i n t o n Labs) 1947 

The studies with C58 mice hove revealed the following: 
(1) That on the basis of survival, the r/n ratio i s approximately 17 to 1. 

(2) That the ef fects obtained with 8.6 r per day and 51.6 r per week ( i . e . , the 
same weekly dose in each case) indicate that the single weekly treatment i s 
s l ight ly more e f fect ive . 

(3) That the time of occmrrence of leukemia in C58 animals i s not set ahead by the 
treatments with ganma rays and fast neutrons as given. 

(4) That a high spontaneous rate of leukemia does noc assure a high leukemogenic 
response to radiation, as originolly presumed. 

MonH-288 The General P i c t u r e of I r r a d i a t i o n Lamage t o T i s s u e s , by P. S. Henshaw & 
R. S. Snider. P a r t s I and I I 29 p . ( C l i n t o n L a b o r a t o r i e s ) 1947 

I S u p e r f i c i a l R a d i a t i o n (Beta r a y s ) 

The pertinent facts associated with induction of skin tumors with superficial radia­
tions may be l i s ted as follows: 

1. It i s Important to remenber that skin consists of layers of c e l l s with the 
germinal layer at the base, and the germinal Isyer proliferates other germinal c e l l s 
and c e l l s which become differentiated f i r s t to form an intermediate layer and f inal ly 
the dead, corneal layer. 

2. In the skin there must continually be a residuum of active germinal c e l l s and 
a process of maturation to death of c e l l s in order to have normal skin function. 

3 . Skin abnormalities consist of three types: (1) failures manifested as drying, 
scaling, f issurlng. letf^sened resi l iency, and reduced regenerative capacity; (2) 
anomalies such as badly formed na i l s , poor quality of hair, and poorly developed 

^ teeth: and (3) excesses involving overgrowth and overfunctlon as in neoplasia. 

(con't on next page) 
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The General P i c t u r e of I r r a d i a t i o n Damage t o T i s s u e s , by Po So Henshaw & 
/?„ So Smdero P a r t s I and I I 29 p . ( C l i n t o n L a b o r a t o r i e s ) 1947 
(Con°t from page 13) 

4 . Fladiatlon d^sorbed in the skin causes damage primarily in the germinal layer. 
When the damage to th i s layer i s partial , the effect i s a skin failure; the germinal 
layer i s uncdsle to proliferate enough c e l l s to maintain the integument with the result 
that there i s drying, scaling, f issurlng, possible loss of ha% « e tc . Repair takes 
place from the floor of the damaged area, however, from l iv ing germinal c e l l s that remain^ 
When damage of the germinal layer i s coaplete the effect i s skin s ter i l i zat ion: not only 
i s there drying and scaling, but also there i s exudation, sloughing and ulcer formation. 
In th is case healing must be from the ed^es as no germinal elements m a i n , 

5, Skin tumors often arise out of such wounds that have become refractory. 

6. In the case of superficial radiations skin tumors (of pract ical ly every type) 
have been observed to appear in animals that display l i t t l e or no gross evidoice of skin 
break-down. 

7. Single applications of beta rays have been observed to be carcinogenic, as many 
as SO to 100 loci of tumor growth being produced on rats that ordinarily show no skin 
lesions. 

II Penetrating Radiations (Neutron, Gamma rays) 

1. The most radiosensitive tissues are of the generative type«--that is, those ndiich in 
life ore continually proliferating new cells which undergo maturation, serve a useful 
functim for a limited period and then die. 

2. The skin, testis hemopoietic organs gastro-intestinal epithelium, and perhcps other 
tissue series sholf a parallel type of differentiation with these features in c<»mon. 

3. In all cases (with the possible exception of lymphocytes) , Certain parent cells (but 
not necessarily the most primitive types). were found to be the most susc^tjble to 
radiation. 

4. Partial dimage to a particular tissue series results in a limited period during which 
mature cells are being formed whereas co^slete damage results in sterilization. 

5. Recovery to an c|>parently normal condition todces place even whffli the acute histologic 
destruction has been almost coeqjlete. 

Sid>liminal damage in the case of daily exposure may hold an animal nearer to a state 
of exhaustion so that he is less able to cope with a crisis. 

Animals receiving large doses of radiation (either single or repeat treatments) die 
prematurely Usually either a state of atrophy or neoplasia, . 

When penetrating raittations are applied generally to the whole body, leukemia is the 
predominemt tumor tĵ se obtained; when only slightly penetrating radiations are cBelled 
to the body surface, skin tumors are obtained; and i£en internal emitters that ore 
Done seexers are applied^ bone tumors are obtained. 
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METALLURGY AND CERAMICS 

S t u d y o f H e a t e r W i r e s S u b j e c t e d t o UF^ V a p o r , b y C. E. Larson. 15 p . 
(C&0CC-Y-12) A p r i l 1 9 4 7 

One of the prdslems encountered in the use of UF^ as a charge material for the 
ca lutron i s that of f inding a c o r r o s i o n - r e s i s t a n t heater wire which may be operated 
at lOOOt. i n contact with LF« vapor for at l e a s t 48 hours without burning out . 

The equipment cons i s t ed b r i e f l y of an e x t e r n a l l y heated quartz tube furnace, a con­
vent iona l Vacuum system, and a container wi th in which four t e s t wires could be sub­
jected s imultaneously t o corros ion by \JF, vapor. Ekich wire was e l e c t r i c a l l y heated 
t o 1 0 0 0 t . with the tube furnace adjusted t o operate at 800*t . An o p t i c a l pyro­
meter was used t o observe the temperature of the w i r e s , e s t imat ing a drop of approx­
imately 30 degrees as due t o the l o s s through two observat ion windows. The ac tua l 
temperatiure of the t e s t wires with the furnace operating at 800*t was est imated to 
be 1080°C. 

The fo l lowing wires were'subjected t o the corros ion t e s t s : 

1 . 20 mil Tungsten (M.P. 3370 degrees C.) 
2 . 10 mil " TaW* (Tungsten-Tantalum Alloy) (M.P. not determined) 
3 . 20 mil Tantalum (M.P. 2850 degrees C.) 
4 . 20 mil Molybdenum (M.P. 2620 degrees C.) 
5. 20 mil Nichrome (M.P. 1400 degrees C.) 
6. 20 mil Inconel (M.P. approx. 1350 degrees C.) 
7. 10 mil Monel (M.P. 1300 degrees C.) 
8. 20 mil Nickel (M.P. 1450 degrees C.) 

After assembling four of the wires t o be t e s t e d wi th in the inner container the tube 
furnace was evacuated overnight; then the wires were adjusted 1000°C. and the tube 
furnace turned on. The t\i>e furnace was maintained at 800*^. for 48 hours without 
changing the adjustment on the wire heater s u p p l i e s ; l a t e r , a f t e r the furnace was 
cooled to room temperature, each wire was s tudied v i s u a l l y and by means of photomi­
crographs for s i gns of corros ion , embrittleroent, e t c . 

The r e s u l t s of these t e s t s ind icate that molybdenum and tantalum apparently are 
l i t t l e a f f e c t e d by UF^ vapor. The molybdenum appeared t o be as r e s i s t a n t as the 
tantalum w i r e , s o i t s use i s recommended over tantalum from an economical standpoint. 
The balance of the wires t e s t e d e i t h e r burned out during the run or were otherwise 
unsuitci>le for use in UF^ vapor. 

Nichrome. Inconel , Monel, and n i c k e l wires w i l l not operate at 1 0 0 0 t . in \JF^ vapor 
for any apprec iable length of t ime. 

I t i s questi(»ic^le whether tungsten wire would be suit .c^le for a heater wire which 
would be s i i i j e c t ed d i r e c t l y t o UF. vapor. ' 

These experiments ind ica te that tantalum and mol^denum wires of 20 mil diameter or 
larger may be operated at 1 0 0 0 ^ . d i r e c t l y in contact with UF^ vapor for a period of 
48 noiurs or l e s s . The corros ive a c t i o n of UFi vapors on hot ^filament wires for 
periods longer than 48 hours have not been i n v e s t i g a t e d . The corros ive e f f e c t of 
add i t iona l gases such as ox^ei^. e t c . , together with VFt vapor have not been con­
s idered , and in these t e s t s a major proportion of fore ign gases was removed^by eva-

,4 

cuat ing the tvhe furnace system overnight before ttu'ning CHI the fi lament and heater 
s i p p l i e s . 
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Report on V i s i t to the Beryllium Corporation, Reading, Pa . , t o Invest igate 
F a c i l i t i e s for Production of Pure Beryllium Metal, by H. G. Rickover. 25 p. 
(U. S. Navy, Clinton Labs . ) . 1947 

On March 4 . 1947, Captain H. G. Rickover and Lt . ( j . g . ) H. H. Dick. Naval Group. Oak Ridge. 
Tennessee, v i s i t e d the Beryll ium Corporation t o inspect t h e i r f a c i l i t i e s for production 
of pure beryl l ium metal. Arrangements for the v i s i t were mode by the Area Engineer, 
Madison Square Area. 

This report presents the observat ions made during the v i s i t , together with information ob­
ta ined l a r g e l y from d i s c u s s i o n s with Mr. H. C. Kawecki, Director of Research, The Beryl ­
lium Corporation. 

The Corporation has i t s fac tory at Reading, P a . , and a isusiness o f f i c e in New York C i t y . 
The firm i s headed by Mr. Ju l ian S. Gravely. * 

The Cc^poration's primary product i s beryl l ium-copper. Beryllium-aluminum and a few 
zirconium a l l o y s are a l s o produced. Pure beryl l ium metal has not yet been made on an i n ­
d u s t r i a l s c a l e . 

The Corporation i s p r e s e n t l y developing processes ana equipment t o produce pure bery l l ium 
at a rate of 45 pounds per day; t h i s production rate should be a t ta ined by June, 1947. 
but unforseen d i f f i c u l t i e s may de lay t h i s somewhat. 

Beryl ore i s used as the raw material for the production of bery l l ium and i t s a l l o y s . 
The Corporation has s u f f i c i e n t bery l ore on hand t o permit about two years f u l l production 
of a l l beryl l ium products at present production r a t e s . 

It was stated that the first production of the Clinton Ldsoratories' order would be 

availcdsle by April 10. 1947. Preliminary spectro-chemical analysis has been made on 

laboratory test lots of this beryllium and the results show the metal to be pure enough 

for nix;lear reactor requirements. 

Technical descriptions of the processes used at the Beryllium Corporation are given in 

appendices to this report. Also, a cost breakdown and some analytical results are in­
cluded in appendices. 

^ 

* * 
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Mon-P-321 So lu t ion of a Two Dimensional Neutron Diffus ion Problem, by L. Noderer 
and G. Goertzel. 5 p . (ClintCMi Labs . ) June 1947 

The neutron flux distribution is desired for a repeating cel l la t ice . infinite 
in the Z direction and consisting of square prisms of material A siurrounded by 
material B. 

Let D = difftjsion coefficient 

a = macroscopic cross-section 

q = source strength 

q) - neutron flux 

Then the one grot^ slnple diffusion theory yields 

Div D grad 9 - C T c p + - q = * 0 (1) 

to be satisfied everywhere. 

For a square lattice spacing of dimension h, equation (1) may be approximated by 
the following finite difference equation 

D /h2 1^ (x^ + h.y^) + cp (x^ -h.y^) + ^ (x^.y^ + h) + cp (x^.y^-h) 

-* <»> (*o'yo£]-"""p <»o-yo' + q = 0-

At the boundaries aipropriate averages of D. a and q are taken. The boundary 
bonditions are given by noting that the current must vanish at lines of symmetry. 
NButron flux distribution plotted. 

\ ^ 
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^ . BC-59 T a b l e of I s o t o p e s , b y G. T. Seaborg and I. Perlman. 47 p . (UCRL) 1947 

The included table represents a coii5)lete l i s t of a l l the a r t i f i c i a l and natural radio­
ac t ive isotopes and s tab le isotopes known to date (covering publ ica t ions , r e s t r i c t ed 
d i s t r i b u t i o n repor t s , and pr iva te communications received pr ior to March 1, 1947) 

• - together with a nunber of important features associated with them. With very few ex­
ceptions the c r i t e r i o n for l i s t i n g a radioact ive isotope has been the actual observation 
of i t s radia t ion. 

« 

Mon-P-303 The R a t e of Decay of F i s s i o n P r o d u c t s , by K. Way and E. P. Vigner. 27 p . 
( C l i n t o n L a b o r a t o r i e s ) 1947 

By considering the f iss ion products as a sort of s t a t i s t i c a l assembly, ca lcu la t ions 
have been made of the nunber of /3 - d i s in tegra t ions per second and of the t o t a l 
energy emitted per second at any time af ter f iss ion has taken place . The resul ts-
are in good agreement with experiment. The theore t i ca l work i s based on the assui^-
t i o i t h a t the mass of a nucleus of mass number A and charge Z i s given by a 
(Z (A)-Z) + b . Ejnpirical values for a and b are used. Use i s a l so made of an 
approximate empirical re la t ionship between h a l f - l i f e and d i s in tegra t ion energy. A 
further basic hypothesis which i s important for the r e s u l t s at very short times 
a f te r f ission has taken place i s t ha t , in the most probable way of s p l i t t i n g , the 
chain lengths of the l ight and heavy fragments are equal and that there i s not much 
deviation from th i s most probd^le mode of f i s s ion . The average number oi ^ - d i s in ­
tegrat ions per f iss ion i s found to be 6 .3 . 

^^ 

Ac 



RESEARCH AND DEVELOPMENT REPORTS 

PHYSICS- INSTRUMENTATION 

A Ten Channel P u l s e - H e i g h t Ana lyzer , by E. If. Dexter. 19 p . (Los A,lamos) 
1947 

This report describes an electronic device for recording voltage pulses according to 
their various amplitudes. The pulses are sorted into ten amplitude intervals so that 
ten points of a differential bias curve are obtained simultaneously. Pulses can be 
handled at rates up to 12,000 per minute. Provision i s made for examining a complete 
distribution curve in large intervals or for ^camining the fine structure of a 
distribution. 
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PILES - THERMAL 

Survey of Atomic Power P l a n t s for Naval S h i p P r o p u l s i o n , by Navy Department, 
Bureau of Ships Under Contract if-<^'j-ioo-Eng-^2. 168 p . 38 drawings , 
11 photographs (General E l e c t r i c Company K n o l l s Atomic Power Laboratory) 
1947 

The advantages to a naval vessel of a propulsion plant ccqxible of thousands of hours of 
operation without refueling are obvious. It appears that such advantages can be realized 
with a propulsion plant ut i l i z ing an atomic energy reactor. The pturpoî e of this survey 
was to investigate the poss ib i l i ty of applying atomic energy to ship propulsion in the 
Immediate future. 

Briefly stated, the basis for the design study was'the selection of a p i l e whose weight 
and power output most nearly matched the capabil i t ies and demand of a readily availc^le 
standard ship. A goal of s ix months wartime operation without refueling was se t , along 
with the requirement that adequate shielding would be used to allow normal shipboard ' 
ac t iv i ty without safety hazard. 

Conclusions 
(a) On the basis of available infortaation i t appears feasible to build a 

developmental atomic power plant lor propulsion of a EE-51 c lass vesse l . 
Additional experimental data are required for design of this type of 
power plant, and a development program of considerable extent i s v i s ­
ualized before the power plant can be applied to a tact ica l vessel . It 
appears that a new hull design wi l l be required to take fu l l advantage 
of the atomic power plant because of i t s high ccxicentration of weight. 

(b) This survey indicates that the develofMiental atomic power 
plant would consist of a shielded reactor, shielded, l iquid-
metal, heat transfer system, and presently installed propul­
sion machinery. It i s estimated that a p i l e and heat transfer 
system weighing about 650 tons, could develop 15,000 shaft 
horse-power. The biological shielding accounts for dbout 75 
per cent of this weight. 

(c) The results of this survey indicate that at this time a p i le 
operating on thermal energy neutrons i s the most feasible for 
naval explication. This conclusion i s based on consideration of 
the present state of knowledge of nuclear physics, i n i t i a l fuel 
investment, total weight of power plant, and the rate of gain or 
denletion of fissionable material. 

(d) An estimate of the amount of U-235 necessary for the reactor of 
the thermal p i le studied i s given. 

(e) The heat transfer system may consist of a single steam generator 
through which the liquid-metal p i l e coolant passes, or a dovtle 
heat exchamer system in which an intermediate exchanger i s 
interposed between the reactor and the steam generator. The 
optimum arrangement has not yet been estcdilished; however, the 
heat exchanger design i s dependent primorily upon the choice of 
metal coolant ai4d the steam demand of t l» propulsion equipment, 
and i s not greatly influenced by the choice or nuclear reactor. 
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E f f e c t of Heat T r a n s f e r R e o u i r e m e n t s on S i z e 8t (Xitput of Gas -Coo led P i l e s , 
by Naval Group, Oak Ridge, Tennessee. 13 p . May 1947 

Gas-cooled nuclear reac tors are of i n t e re s t for a number of reasons, the two primary 
be ing: 

« 
(a) They can be used d i r e c t l y in the working cycle of gas turbiue 

power p lants without the need of heat exchangers, thus provid­
ing the simplest type of nuclear power p lan t . 

(b) They make possible operation of nuclear power p lan ts at high 
temperature and thus provide a means of a t t a in ing high power 
plant eff iciency. 

I t i s therefore evident that the type of gas to use and the most favordsle design 
conditions are : (a) A gas of low molecular weight, (b) A gas with low speci f ic heat 
r a t i o (which i s a l so a gas of high, specif ic h e a t ) . (c) Design su i t c^ le for high 
operating pressure , (d) Design su i tab le for high temperature r i s e , (e) Design for 
a high fraction of the p i l e theriMl output to be used to drive the blower. 

Before a quant i ta t ive answer to the heat t ransfer problem i s obtained, however, i t 
i s necessary to determine the desired form for t h i s answer to be expressed. Since 
both the amount of f iss ionable material required and the efcility t o convert f e r t i l e 
isotopes into f issionable atoms are functions of p i l e voids (volume devoted to gas 
passage) and the p i l e diameter, i t i s desirdble to express the heat t ransfer require­
ments on t h i s b a s i s . I t i s further des i rable that the expression contain only quanti­
t i e s d i r ^ t l y re la ted to design spec i f ica t ions . The heat t ransfer problem in a gas-
cooled p i l e i s therefore nothing more than obtaining an equation which r e l a t e s p i l e 
voids and p i l e diameter to p i l e design specif ica t ions such as p)Ower output of p i l e , 
operating pressure , tenperature r i s e of the gas , and gas cha r ac t e r i s t i c s from standard 
heat t ransfer and pressure drop equations. The resu l t ing equation i s given. 

- 22 -
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M-3555 A b s t r a c t s from Informat ion Meeting P a p e r s , by Naval Group, Oak Ridge, 
Tennessee 36 p . (Argonne N a t i o n a l Laboratory) 1947 

This paper, prepared by the Naval Group at Oak Ridge, Tennessee, summarizes those papers 
presented in the f ie lds of p i le technology, chemistry, physics and biology which are of 
special interest to the pi le designer. A total of thirty five of the technical papers 
presented at the Information Meeting of the United States Atomic Ejiergy Commission, held, 
at the Argonne National Laboratory, on April 21. 22, and 23. 1947 are summarized herein. 

M-3796 E f f e c t s of R a d i a t i o n on M a t e r i a l s , Chemical Compounds, by A. 0. Allen, 10 p . 
( C l i n t o n L a b o r a t o r i e s ) 1947 

This {xiper describes the effects of radiation on chemical compounds held together by 
covalent bonds. All covalent bonds may be broken by ionizing radiations. Since a l l 
covalent compounds are affected by radiation their use as permanent menbers within p i le 
stnx;tures i s to be avoided. The only important exception i s the use of heavy water as 
a moderator. Calculations are presented giving the deconposition of water molecules at 
Hanford. Gaseous corrosion and corrosion by organic liquids when irradiated are d i s ­
cussed . 

- 23 -
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J* 
--• * • M-38S5 P i l e Techno logy , Lec ture 3 3 , E f f e c t s of R a d i a t i o n on M a t e r i a l s - S o l i d s , by 

S. Siegel. 20 p . ( C l i n t o n L a b s . ) 1947 

Fast neutron nombardment produces very marked changes in gr(q>hite. measurcdble changes 
in some properties (e .g . thermal conductivity) of pure BeO but has not produced im-

" ' portant changes in metals. The changes produced depend in magnitude on the te^>erature ' 
of exposure, are generally smaller at higher temperatures, and can be part ia l ly annealed 
out. 

Fission events within U. BeO-U02 mixtures, and graphite-l02 mixtures hove produced 
marked effects much greater than are observed with fast neutron bosbardment alone. 

J^parently a l l f issionable so l ids wi l l be damaged by the events occurring within them. 
Metals exposed to fast neutrons alone are much l e s s sensit ive to this radiation than 
graphite or BeO. The data, except for graphite, are re lat ive ly meager for both types 
of bonbardment and much work remains before a well understood picture of the situation 
wi l l be availedle. Effect; of y rays and /3 partic les also br ief ly noted. 

» Mon-P-310 D i s t r i b u t i o n of Heat Input Along C o o l i n g S treams , by G. Young. 10 p . 
«•< ( C l i n t o n L a b s . ) June 1947 
* 
* The ratio of maximum wall teiqjerature rise to maximum stream temperature rise is 

considered for a nuaber of types of heat influx distributions along a uniform stream. 
The best distribution is an eaqionential; a few numerical calculations are mode to 
get some idea of how much poorer the results ore with certain other distcibutioas. 
Possible modifications introduced by thermal stress considerations are aentioned 
briefly. 
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RESEARCH AND DEVELOPMENT REPORTS 

P I L E S - THERMAL 

313 S e p a r a t i o n of Space and Ene rgy V a r i a b l e s on a Ba re Thermal o r Semi-Thermal 
P i l e , by G. Goertzel. 7 p . ( C l i n t o n L a b o r a t o r i e s ) 1947 

An invest igat ion i s made of the conditions under which the Fermi Elquation for a bare 
p i l e of var iab le densi ty may be separated in to space and energy equations, thus per­
mitting solut ion of the problem by elementary methods. Formulae are given which 
apply to thermal p i l e s , resonance p i l e s , and mixed thermal-resonance p i l e s . 
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RESEARCH AND DEVELOPMENT REPORTS 

P I L E S - THERMAL 

E f f i c i e n c y of C o n t r o l Rods a s a F u n c t i o n of The ir P o s i t i o n i n a C y l i n d r i c a l 
P i l e i n the One Group P i c t u r e , by F. T. Adler. 27 p . (Chalk R i v e r ) 1947 

The eff iciency of a single eccentric control rod and of a ring of N rods i s determined 
as a function of their distance d from the centre of the p i l e . The eigenvalue problem 
for the c r i t i c a l lateral Laplacian 0^ i s solved by means of the siq)erposition method 
(section2) and the eigenvalue condition for /S obtained in the form 

P^l^f^^ I n = 2 JO( /3R)- /8AI Ji(/ffl) 

The neutron density in the p i le i s given in the report, as well as lateral outward 
leakage and the total leakage into the control rods 

Lateral outward leakage = 
No. of neutrons absorbed in the core per unit time 

«2 D T / S ^ Jo(;5 dj 

Jo(/3d) - Jo (/eR) + /SAi J i (/SR) 

l^r*"^ leakage into N rods 
No. of neutrons absorbed in the core per unit tiroe 

^1 ^ -Jo (/SR) + ^ A i Ji (/0R) 

Jo /̂S l̂) - Jo</3R) + / 8 A I J i (/8R) 

The validity of the approximation method is investigated and the positive and negative 
interference (shadow) effect of 4 rods is discussed numerically as a function of the 
position of the rods. 
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RESEARCH AND DEVELOPMENT REPORTS 

TECHNICOLOGY - URANIUM COMPOUNDS 

jik* . CRX-332 P i l o t P l a n t P u r i f i c a t i o n of Uranium Oxide, by G. E. Haddeland. 16 p . 
(Chalk R i v e r ) 1947 

The construction and i n i t i a l operation of a p i lot plant to provide experimental 
quantities of High-purity uraniim oxide and to yield process information, i s described. 

The process i s based upon a se lect ive ether extraction of uranyl nitrate from bxightly 
acid, aqueous solutions, saturated with ammonium nitrate, the uranyl nitrate then 
being stripped from the ether by d i s t i l l e d water. 

Efficiencies in excess of 99 p>er cent hove been obtained for both extraction and 
stripping columns. The degree of purification effected has been small, but work i s 
continuing towards a more complete evaluation of the merits of the scheme. 
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RESEARCH AND DEVELOPMENT REPORTS 

TECHNOLOGY - Y - 1 2 

360.12 T e n t a t i v e Procedures for Analys is of HCP Process M a t e r i a l s , by 
H. J. Belknap. G. J. Nessle. M. R. Grimes. 48 p . (CSECCC). 1947 

The procedures recommended for analysis in Department 190 Laboratories, in the 
Limits Control Laboratory, and in the Analytical Development Laboratories, of a l l 
process materials from the HCP cycle are presented in a stepwise manner. A descrip­
t ion of the c h a r a c t e r i s t i c s of each saniple type aloxg with a br ief discussion of 
factors involved in the Analytical Quality Control program i s included. 

3 6 0 . 1 4 A p p l i c a t i o n of A s c o r b i c Acid Method t o Uranium i n S a l v a g e S o l u t i o n s , by 
C. D. Rothenberger and 'vi. R. Grimes. 23 p . (C&CCC). 1947 

The erroneously high values for uranium content of salvage solut ions as determined 
by the ether extract ion-ascorbic acid procedure have been demonstrated to be due to 
the presence of colored organic materials in these so lu t ions . Evaporation of such 
solut ions to fumes of HCIO^ before extract ion has been shown to be completely 
successful in preventing such interfierence, while pretreatment with act ivated carbon 
i s su f f ic ien t ly successful for appl icat ion in Control Ldaoratories. Complete proce­
dures for appl icat ion of e i the r pretreatment and r e s u l t s of such appl icat ion to 
composite salvage solut ions received over a six-month period are included. 

28 -

UNCU8SIFIED 
. ^ 

^^ 



• RESEARCH AND DEVELOPMENT REPORTS 

P R O G R E S S R E P O R T S 

BC-55 Progress Report for April 1947, by if. H. Latimer. Director. 6 p. (UCRL) 1947 

Work continued during April along the fol lowing l i n e s : (1) Metals and high-temperature 
thermodynamics. A preliminary value for the heat of vapor izat ion of graphite to form C, 

(gas) has been obtained. Thermal conduct iv i ty measurements have been s tar ted on var ious 
re frac tory mater ia l s . An unsuccessful attempt was made t o prepare " lower" oxides of 
severa l e lements . (2) Bas ic Chemistry including metal c h e l a t e s . Work has been done on 
the fo l lowing items: solvent e x t r a c t i o n of zirconium by TTA, (thenoyl t r i f luoroacetone) 
hydro lys i s of TTA, ex trac t ion of uranium by TTA, a c t i v i t y c o e f f i c i e n t s of P i C l . , heat of 
s o l u t i o n of I C l . , ex t rac t ion of uranium by e t h e r . 

^"'y Mon-N-3l2 Report for Quarter Ending May 31, 1947, by M. C. 
%' (Clinton Laboratories) 1947 

Leverett. 47 p. 

During the quarter ending May 31, 1947, the Technical Division put 78% of its techni­

cal effort on the high flux pile project, and 14% on radioisotope development. The 

pile area is under design by the Kellex Corporation, and the pile itself will soon be 

released to them for detailed design. 

The design of the 1200 (25 Separation) area will start during the next quarter. 
Laboratory and semi-works investigations hove gone forward with the result that the 
required decontamination factor has been obtained in a batch simulation of a con­
tinuous solvent extraction process. 

Work onC^*, P^^^ gnd I^^^ installations continued. Initial operation troubles have 

bothered the C^* and p32 

complete. 

Ill processes, and installation of the I-*-"̂-*- equipment is not yet 
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