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Analyses of the radon content of the expired air of a patient who has 
accumulated radiu~~ for - ca 35 years have indicated a total-body content of l,5 
micrograms of radium, 
meter developed by Dr. Moon, and the radium value assumes that lCru curie8 
of radon per liter of expired air reprevent 0.1 microgram of radium in the body, 
Samples from the sane patient are being subjected to biochemical and radiologi- 
cal study, and in anticipation of citrate therapy, methods for the deterdnation 
of citrate in body fluids are being investigated, 

Measurements were made dth the vibrating reed electro- 

The hematology gGoug has been following the response of the peripheral 
88s of zf rays. 
Sently for analysis, the response 13 similar to that 

blood of rats to 
that has progress 
of rabbits at level, but with certain essential differences. The 

At the LD50 (600r) , the only level 

t hours and dropped to lower levels than in the 
ttern, Lymphocyte values, after 

an initial d 
a ach more ement than in rabbits. In both speciea, 

e-irradiation levels by 30 days, indicating 

reach83 its maximum at 16-16 days, 
lobin and erythrocyte levels were 
ht degree of anemia has persisted nonoal 

for 66 

and Qf 
Further experiments the effects of X: ray8 
Sr-sS on goats. 

Chearirrrtry Division, Section C-I. Th action of tritium frons the 
first three cans of lithiua fluoride expo was completed, The 
tritium and heliura formed during the 174 
tatively in the lithium fluoride discs un 

additional 7 cc of nom1 H2, presumably present as an Initial impurity, 
fact that no appraciable pressure was generated dthin the cans during irra- 
diation indicates that long irradiations may be safely employed dth the conse- 
quent production of relatively large volunes of nearly pizre tritium. 

period remained quanti- 
ture was increased to 

The 
600° C, The field fron the three cans wa xFmately 7 cc Of T2 dth 

u-230 and U-231, along with U-232, have been produced in suf'ficient quan- 
tities b~ deuteron bombardment of protactinium to pernit a prelidnary measurement 

in the them1 column of the drgonne heavy-water pile, 
of fissionability it was possible to sort out the amount of fission attributable 

of thed neutron fission Cross BeCtionB, zhg fission mamwnts were made 

By folloaiag the decay 

to each Of the three uranium The u-231 half-life is 4.2 days, the 

U-230 half-life 20.8 days, ad the U-232 half-life 70 years, 

viously prepared by another method and its them1 neutron fission cross section 
determined as being in the neighborhood of 50 barns. The U-230 cross section 

calculated from the present measurements itp abut 25 barns, and that of U-231 
in the neighborhood of 300 barns. 

X-ray counting, which is very difficult to place on an absolute basJts) . 

U-232 was pre- 

The last value is accurate only to a factor 

. of 2 or 3 because of unavoidable uncertainties in the U-231 assay (based on 
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Using the technipes of high-temperature microchemistry, all the 
trivalent americium halides have been prepared and have been found to be 
isolaorphoue with the corresponding neptunium and plutonium conpounds (X-ray 
analyses by Dr. Zachariasen). It is interesting to note that the action of 
a Is1 HF-02 mixture on Ad2 at 500-7500 C (strong oxidizing conditions) pro- 
duced AmF3 rather than @,I+. If AS4 can be prepared at all it will probably 
be only by the use of free fluorine. 

Separation of americium from plutonium by solvent extraction -- pre- 

&ife 
Uminary data show that sdl amounts of americium (produced by Pu-241 
h-241) may be successfully milked from large quantities of plutonium 
by a aolvent-ext stem using hexone. Excellent recovery of amXriCiUm 

and complete dec 
extraction o made safe for the operating per8Onn81 despite the 

on from plutonium is possible. This type of solvent- 

et-up for this purpose 

contamination studies (hexone extraction) 
ating suggested first-cycle conditions 

proposed Clinton e n- 
riched pile. In gene been very favorable wi6h uranium losses 
consistently below 0. of second-cycle behavior indicate 

h 9s Fe I1 plus N2H4) plutonium will 
remain in the a queous er conditions where uranium recovery 

In further studies of the Redo ve fission-product decon- 

tanination in the second cycle, a run was avalent plu toniula using 
a relatively loa concentration (o.%J of te as the silting agent. 
The distribution ratio for Pu(IV) in this range is rather unfavor- 
able 80 that se conditions was rela- 

tively poor (2 loss). Decontamincttio on the other hand, was high, with fac- 
tors of 7 x 10 Future runs are planned with 

conditions intermediate between this ~m and a previous run lrhich gave exception- 
ally low losses and only moderate decontamination. 

4 9, for betas and 2.5 x 10 for garmias. 

Chemistry Division, Section C-11. Values of stored energy in Hanford 
graphite, as determined by the heat of combustion method, have been obtained on 
a sample which was irradiated in the water-cooled sidehole of the D pile at 
approximately 55O C for an exposure equivalent to 836 Mapd/central ton. 
were obtained for sa,m&m annealed at various temperatures from the "as received" 
condition up to 17980 C. 
is approximately a straight line up to about 10000 C. 
dl1 be included in the monthly report. 

Data 

A graph of stored energy against annealing temperature 
h table of the results 

Experiments on the release of stored energy by the Sykes method at various 
heating rates show that the temperature at which maximum stored energy is released 
increases with the rate of heating. 

Preliminary results on the heat of sublimation of graphite, have given a 
value of 204 ,+ 2 kcal/mole. 
method and reports only the internal consistency of the data. 

The error has been calcdated ?.?y the lead squares 
This value of the .. - 

heat of sublimation is 
systematfc errors. 
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A Chromel-Alumel thermocouple after bombardment in the Hanford pile for 24 
days has been checked against a standard couple. 
in the thermal ENF properties due to the neutron irradiation. 

No significant chance occurred 

The thermal conductivity of the ?we Be0 rod decreased approximately 29$ due 
to neutron bcmbardment of 24 days in the tianford pile. 

nealed out after heating to 620' C. 
This decrease was not an- 

The thermal conductivity of 90% Be0-10;6 U02 samples decreased approximately 
506 after neutron bombardment of 24 days in the Hanford pile, 
not have been the result of neutron bombardment but may have been due to oxida- 
tion of samples by t 

This decrease may 

ual air in the irradiation cans. Tests are being carried 
these effects. 

8s decreased ap- 
re obtained on 

ing strength of lowdensity material (both-'>, i' 

Again, these decreases are not necessarily; 1'3' 
be due to some oxidation during bornbardmentyk- due to tie neutron b 

The linear dimens e by a measurable 
2 samples (10% 

a radial temperature 

ryll3.a tubes toward %ern1 

rmal stresses predicted 
Addition of 2$ Si0 

and 2%) increased approxi 

ia have been measured over 
The spectral emissivity at 0,65 microns a temperature range from 9oOo C to 1600O C. 

is approximately 0.22 and the total emissivity ranges from approximately 0125 at 900° C 
to 0,32 at 1600° C. 

The elastic modulus of neutron-irradiated beryllia suffered no change within 
experimental error. 

The diffusion constant for xenon from high-density 90% BeO-lOb UO2 is measured 
to be 2,3 x 1cr8 cm2/mfn nt l.4500 C. 
of radioactive xenon will be present in the high-temperature pile coolant if operated 
at l.450' C. 
temperature. 

In the steady state, approximately 5 curies/lfter 

Tests are under way to determine the rate of diffusion as a function of 

A fuel-rod sample containing 1% Si02, obtained from Battelle, erroneously 
reported to have lost no uranium upon heating in oxygen at 150O0 C, was found to 
have lost 35% of the uranium after heating for 7.8 hours under these conditions, 

with uranium A successful method has been developed to 
oxide u$ to concentrations of 20 g of uraniuro/cm3 



Hazard Evaluations Division. (Formerly Health-Physics) . Two serious spills 
occurred this month at the West Stands. One on June 18 involved 20 liters of fission- 
product solutions spread over an area of about 600 s-. ft. in the main corridor on 
the first floor. 
cleaned up by the chemists with 2059 HN03. 
levels during the procedure. 

Beta activity from 20-100 m/hr iit 3':was found and wss ignnediately 
Air samples were well below tolerable 

The second spill occurred on July 3, on the stairway at the south end of 
the Nest Stands. Several liters of solution containing 100 q of Pu boiled over 
and spread onto the hood, stairs, will, and the floor below. The area was partially 
cleaned up by the chemists and the decontrunination squad completed the job. 
quate safety precautions were txken by all involved. 
constructed and is b 

Me- 
The hood used was very poorly 

ved completely. 

alpha air samples were obtained at New Chemistry. 
e concentration. The 

decontamination 
eor burial and 
already been decon 
feces samples are being lved, but as yet the results have not 
been deterzgfned. On Jul ntamination procedures again caused a 
very high ab level whic 
masks were mrn. These me the seriousness of the air hazard 
involved in such work and 
tinea during such activitie . 

e; some active apparatus there Brior to removal 
ssary to wear gas masks. kst of the room had 
h air activity had been obsertned. Urine and 

his time, however, assault 

necessity for nearing masks at all 

increasing in intensity and area. 
Already aapreciable reduc- 
de to do likewise In mny 
t changes took place at 

Several developments have been made in the my of facilitating the use of 
hazard evaluation instruments. 
lations in using the "Filter Queen" to determine the percent of the tolerable con- 
centration of Pu in air. 
attachment to each survey meter to erxble a check on its sensitivity in the field 
and another set has been made for keeping n daily check on the hand and foot counters. 

A nomograph has been devised to elininate all calcu- 

One series of uranium standards has been prepared for 

During the month 2528 pocket meters were read with 3 overexposures. TotaJ 

The 2 remining readings represented possible 
film developednrs 1731 with 5 overexposures. 
represented in 3 of these readincs. 
ovdrexposure to the body and both were windorrr readings only. 

Possible overexposure to the hands was 

Health Division. Tlne situation in Rest Stand8 has been reviewed with the 
Chelaistry Division. A broad progran of improvement of existing facilities and h- 
sttxllation of new facilities is being work-out in cooperation 'Rith the d~ViSiOn. 

The level of activity in the New Chemistry building, filtered air section, 
This is also leaves much to be desired from the health-protection point of View. 

being discussed Kith Chemistry Division personnel. 

Survey of the amount of Pu excreted aith the stools of persons handling Pu 
%a continuing. The persons working in the filtered air section of Nsr,Chem tend 
ta ahow Ipora-Pu in siools than tho8 
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Investigation of the beryllium toxicity problem indicates that / 

this material must be handled with extreme precaution as both acute and possibly 
chronic lung lesions may develop. 

Metallurgy aivision. NaK corrosion work delayed this month be- 
cause of failure of the 120 KVA transformer an6 difficulties in preparing and 

oountim radioiron. 
3310 steel specimens do not give a true picture since the weight change can be 

Indictitions of pxiuus test are tht weight changes in 

attributed to decarburization. 
should eliminate the confusion since the chanze of rate of counting of the layer 
of radioiron should indicate the amount of corrosion. 
Just completed are being counted. 
is in progress usin 
life of 47 days. 

The electroplsted radioiron on Armco iron 

Specimens from the test 
Another test using electroplated radioiron 

ioiron whose purity is better known and having 8 half- 

similar to the one 
in use and one 

zirconium alloy show 
weight gain rates varyi 

coated samples, one app 
to have a sound coating 
coatings were porous. 
coating and nickel-plat 

Two aluminum- 
ous coating and the other appearing 

In all probability both ht gains. 
oilducted on improving the aluminum 

e section during the past 
ite from Hanford were 

---_ P?, - --_ 
identified and its 

carried out. 

One additional americium compound, 
crystal structure determined. 
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Most of the time of the mass spectroscopy group has been spent in report 
writing. 
the lead-cadmium alloy requested. 

A slug from knford was examined and found to be pura lead and not 

Instrument Division. The specifications for the vibrating-reed electro- 
meter have been completed and are now in the possession of the District Office at 
Oak Ridge. 

fiers for the eight units being built in the labomtory has been started. 

The District promises to get the bids from industrial comganies for 
the producsion of this instrument as cuickly as possible. The wiring of the mpU- 

The machine shop has almost all of the parts for Sigmion completed, 
except for the cabinets. 
tion should be well underway in the coning month. 

The instrument will be ready for production, and produc- 

The secondary emission chambers have proved to be entirely satisfactory. 
3 Thus far they have been used only as integration meters for measurement of radia- 

The chief advantage of these chambers will probably lie in the fact tion dosage. 
that the time of collection of the electrons in a vacuum will be extremely short 

Plans are being made ompared to collection of ions in a p;as-filled chamber. 
struct a fast amplifier to be used with this chamber in analysis of high- 

ulses, such as one obtains from the betatron. 

est8 for t d v lo e t of instrumeqe prn this and other skbs 
oiakfy %& Ed past month. regrettable that we have 

lified FsOmd, 66p6Cidy rrhtbn ft %S 80 mfhd.t t0 
of OUT effort will oonsist of tving to intprove the 
Diesion. i 


