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i IV. RESEARCH AND DEVELOPMENT

Geophysical methods of detecting uranium ore bodles are
being studied. Radiation physics calculations have been made, a
handbook preparsd, snd lectures given to NYOO medical personnel
on the interaction of radiation with matter and on the shielding
of radiation.

Negotiations are under way toward the preparation of a
contract with Power Weld Process Company for research and develop-
ment of a process for making coatings on concrete surfaces which
will be resistant to mechanical wear and impervious to acids and
caustic solutions and at the same time removable with minimum
difficulty.

: Contracts with H. K. Ferguson Company (Contract No.
AT-(30-1)-614) and The Kellex Corporation (Contract No. AT-30-1-
GEN -169)are in the process of belng closed.

Ten research reports have been received from basilc
research contractors.

Detection of Ore Bodies

NYOO technical personnel are continuing to give assist-
ance to the New York Raw Materials Exploration Branch in its pro-
gram of locating ore bodies. To date methods of using helium gas
measurements and alpha particle counts for the geophysical detec-
tion of uranium-bearing ore bodlss have been considered and ex-
perimentation upon certain of these methods has been carried on
at Massachusstts Institute of Tochnology. Preliminary results
of these experimcnts and studies are encouraging.

Radiation Physics Calculations

During the past few months numerous calculations in
radiation physics have been made at NYO0O, HMany of thnese have been
concerned with shiclding. Members of the technical staff have also
delivered lecturss on the interaction of radiation with matter and
the shielding of radiation to Medical Division personnel.

As a result of these lectures, a shielding handbook for
the use of NYOO has been prepared. The handbook reviews the work
which has been done in shielding calculations, including consider-
ations of simple exponentlal absorption of the primany beam and
multiple scattering. Besides a collection of formulae covering
radiation from sources of various geometries, it has an intro-
duction describing the different ways in which gamma radlation
interacts with matter, sections covering sources of data for
shieclding calculations, a discussion of computations tHe=t as-
sociat:d with shieclding problems, and a biblicgrephy. It is in-
tended to reproduce this handbook for wider distribution after
further edlting..
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V. BRCOKHAVEN NATIONAL ORATORY

The Brookhaven Chemistry Department is eonducting & research program
concerning four major subjects: (1) Properties of Heavy Elements, (2) Chemical
gffocts of Rodiations and of Nueclear Transformations, (3) The Chémical Uses and
properties of Isotopes and (4) Study of Various Nuclear Problems by Radiochemi-
cal Methods, The laboratory is also conducting an economic crop survey and re-
sults of tho first findings are summarized in this report. During the month,
vork was begun, aftor contract approval, of a building to house the cosmotron.

Chemistry Department

There are now 40 persons in the Chemistry Department, of which 30 are
menbers of the scientific staff, Four of the six wings of the laboratory com-
plex are now in use. The department is sponsoring a series of informal con-
ferences; the third of these, on "Nuclear Fission and Radiochemistry" was held
on June 14 and 15; it was attonded by approximately 100 persons other than BNL
gtaff membors, ‘ ' .

Apart from some studias in organic chemistry, some service analyses
for other laboratory units, and considerable instrumentation work, the re-
search progrom itself is divided into investigations in the following four
major subjects: ‘

1. The Properties of the Heavy Elements,

2. The Chemical Effeets of Radiations and of Nuelear Transformations.
3. The Chenmical Uses and Properties of Isotopes. ,

4. The Study of Various Nuclear Problems by Radiochemical Methods,

In addition, rosesrech will be conducted in problems involving the
uge of the various nuclear machines which are now being installed at Brook-
haven, such as the nuclear reactor, the 60-inch cyclotron and the electro-
static accelerator. Such problems include neutron diffraction, determimation
of the excitation functions of proton, deutercn, alphe-particle, and neutron
reactions; and measurement of neutron capture cross sections of radicaetive
igotopes.. :

Properties of the Hoavy Elements. Spectrographic studies of the
electronic states of the heavy elements, in crystals and in solution, with
specinl emphasis on the spectra.at low temperatures, are to be taken,

Measurements have beep made of the magnetic susceptibilities of -
totravalent uranium fluorides, and the pesults are'being published, Further
magnetic studies are to be made of representative compounds of thorium and
plutonium, in various oxidation states. Aan experiment is under way to in-
vestigate the cause of the large Wolss temperatures in tetravalent uranium
compounds; it is believed that it arises from an exchange interaction between
the paramagnetic ions. ' - o R

’
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Radiation %hemis&gx. The study of the photolysis of methyl iodide,
2537 Angstrom units, in the presonce of silver, has been completed. The
* ording infra-red spectrophotometer was used to analyze the gaseous reaction
Jeducts, methane and ethane, It was found that the yleld of methane was al-
st independent of the presence or absenco of silver. The experiments pro-

;ded gtrong ovidence for the importancs of "hot® radieal reacticns in photo-
chemistry .

The 2 MEV electron accelerator, which is expected to be in operaticn
py next January, will be used in connection with the study of the chenmical re-
actions produced by ionizing radiations. At first attention will be concen~
trated on the kinetics and mechanism of radiation reacticns in water and aguecus
solutions. Those experiments are of great interest in rogard to the chemical
mechanism of biclogical radiation effeets. It is hoped they will provide a
quantitative basis for the studies of free radical chenistry in water and chemi-
cal origing of radioblological effects, Other studics using the electron ac-
celerator will bo on the processes involved in the coloration of salts and
oxides by radiation; the offect of radiation on the oxidation of metals, re=~
actions produced in gases by fast elactrons and x-rays; and reactions of organic
compounds and plastics under radiation.

Chemical Studies with Isotopes. 4 numbor of investigations are under
way in which isotopes are used as tracers in studying the mechanisms and kine-
tics of chomical reactions, the effocts of isotopic substitution on the spec-
troseopic properties of molecules, and the effeots of isotopic substitution
on the rates. and equilibria of chemical reactions, Some of the post important
of these investigaticns are as follows: - T

A study of the mechanism of the deuterated hydrocarbon synthesis, with
deuteriun ag the tracer. L .

4 study of the prbperties of deuteriun substituted tolusnes.

A study of the intoraction between CO and charcoal, and the processes
of gasifiention of carbon wigh a study of the reacticn between water and char-
coal, using deuterium and ol8 as tracers.

The reduction of acetone to propane on a platinum-charcoal catelyst,
at temperatures fronm =70 to O degrees C.

A study of the kinetics of the gas phase exchange between HBr and
Br :
20 . _

4 study of kinetics of the exchange reaction betmeen enhydrous bromide
and ethyl bromide, o . s

The continuation of vork on the exchange reaction potween cerous and
ceric coriun in aqueous solution. . o

- 26 -
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Nucloar Problems. The soparation of 56,79 and I 129 from reactor
siated uranium is under study, and milligram amcunts have been obtained in
(;runs by dissolving the metal in hydrecchloric acid, bubbling the evolved
;yogen Yhrough bromine water to remove H,Se, and extracting iodine from the
pium golution with ecarben tetrachloride”after oxidation of the uranium to
0 hexavalent state with hydrogen peroxide.

4 search for radicactive fission products of U 235, which are outside
¢ho known rass rangoe, has been instituted. 4lready, new physical measurements
heve been reported on the ratio of ternary to binary fission. Separation pro-
codures are being devised for titanium, cobalt, and manganese.

» 4 search for new cases of nucloar isomerism has been started, in the
belief that many more may exist in which a second state of a kn radioactive
nuclous has a half-life within an observable range of about 10°% seconds to 108
yaars. o

A study was nade of separated nickel isotopres Ni58 and Ni62, irradiated
at the Cak Ridge reactor.

Work has bogun on the compilation of nuclear data for a loose~leaf
type handbock, arranged aceording to elemente and isotopes. It is planned to
bring this up to date from time to time by the issuance of ‘supplecentary. sheets
and corrections. This project is jointly spcnscred by the Naticnal Bureau of
Standards and Broockhaven. '

Eeonomic Crop Survey

4 survey is being conducted by the laboratery of the significant
economic ercps of the region, before cperation of the reactor begins., The
broad aspects of the survey will afford basic crop yield data over a five year
period, within an area extending from Riverhead, 13 miles east of the reactor,
to Sayville, about the samo distance west, and including the entire width of
- Long Island. .

So far, the survey has yielded the following informations There are
629 farms, with a total of 29,000 acres, devoted to potatoes, within 13 miles
of the lshoratory. The next most important crop, eauliflower, is raised on
only 3,400 acres in the samo area. The average poteto yield from the com-
paratively poor soil immediately surrounding the laboratory site was 284 bushels
per acre in 1948, in comparison to yilelds cf 312 bushels por acre 10 miles away.
During a year with reduced preeipitation and high temperatures in the apring and
early summer, the yields per acro may be halved, o

In addition tc date obtained from the U, S, Department of Agriculture,
further yiold data is being procured from the New York State Department.of
Adgriculture and Markets, and from local surveys made by the Suffolk County
Agriculturnl Extensiocn Service and the Department of Agricultural. Economics of
the New York State College of Agriculture. In addition, continuous crop yisld
estimates will be cbtained from selected farms throughout the area under survey.

- 27 -
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Cosmotron

On July 13, 1949, 4UI subcontract $-170 with tho Roberts Nash Con-
struction Corpcration was approved by NYCO. This contract provides for the
construction of a building to house the ccenmotren. The building will be a
steel frame structure, the lowsr hglf of the walls to be concrete and the upper
half of a pre-fabricated insulated wall ranels. Two overhead bridge cranes,
contrcl and pewer wiring, and a water cooling system for the cosnotron are also
included in the scope of this sgreement. Constructicn work has begun on this
projeet and satisfactory progress is being made,

- 28 -
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vi. MEDICAL

A report on the relationship of Harshaw uranium and
effluent fluorides to air pollution in the West Cleveland area
was prepared during the past month. Radlation measurements fo
K-65 and UX. - UX, ash have been made and plans fon-tho - =%
disposal oflwasteg from the Luckey, Ohio, beryllium plant have
been formulated, Informal notes have been prepared on disposal
of liquid and solid radioactive wastes.

‘ Decontamination of the Vulcan Cruclble Steel Company
plant 1s belng checked, and instal lation of Medical Division
recommendations at the Norton Company has been extraordinarily
effective. Radon apparatus constructed by NYOO is in operatlon.

A problem in connection with condensers for the alpha survey meter
being developed by the General Electric Company has been solved.
Five summer students are at work in temporary positlions in the
Medical Division.

Relationship of Harshaw Effluents to Alr Pollution in
Cleveland

Background. During the past few years, a great many
communities have shown increasing intolerance toward air pollutiocn
associated with the operation of their industries. In most citles,
the efforts for air pollution abatement has been initiated by
civic organizations. The disastrous Donora episode of last winter
provided considerable impetus to these campalgns.

Several years ago, the city of Cleveland established

an Air Pollution Division in the City Health Department under the
direction of Mr, Herbert Dyctor. During the past year there has
been local dissatisfaction with the progress being made by that
Division, and recently, the Southwest Civic Assoclation retained
Dr., C. A, Mills of the University of Cincinnati and Dr. Sadtler
of Philadelphia to survey the problem and assist in the campaign
to reduce the air contamlnation,

The air pollution problems of Cleveland are centered
in the valley of the Cuyahoga River, a highly industrialized area
in southwest Cleveland. The complaints, to the best of our know-
ledge, have been non-specific insofar as no one component of the
heterogeneous air pollution originating from this va ley has been
mentioned as being of prime significance, :

"Area C" of Harshaw Chemical Co., operating under con-
tract with this office, discharges both uranium and fluorides in
1ts atmospheric wastes. The principal effluent from the malnd
Harshaw plant, located adjacent to Area C, is hydrofluoric acid.

- 29 -
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The main Harshaw plant is not engaged in work for the Commission
except as it serves to supply Area C with HF. Although the com-
plaints from the civic organizations have been concerned with
general atmospheric pollution, and neither fluoride nor uranium
have been mentioned specifically, it.1s llkely that as time pro-
gresses, the extent of air pollution by fluorides will recelve
attentlon.,

NYOO Investigaotion. In view of the attention which alr
pollution in west Cleveland is currently receiving in the local
press, 1t was considered advisable to obtain information as to
the relationship of the various Harshaw operations to the general
air pollution problem. An investigation was therefore initiated
to determine (1) the levels of fluoride contamination which exlst
in the atmosphere within g proximately 4,000 feet of the Harshaw
plant, and the extent to which Harshaw Chemical Company and Area C
each contribute to this contamination, and (2) the extent of
atmospheric contamination by uranium.

In view of the fact thnat the main Harshaw plant was
scheduled to shut down for vacation on June 6, it wes decided that
this study should be conducted with and without this unit in
operation for the purposes of obtaining comparative data. It was
further decided that worthwhile additional data would be obtained
by shutting down Area C to coincide with part of the period during
which the main Harshaw plant was not in operation. Fluoride and
uranium measurements in the vicinity were therefore made (1) with
both Area C and the main Harshaw plant in operation, (2) with the
main Harshaw plant shut down, and (3) with both the main Harshaw
plant and Area C shut down.

It should be noted that 1t was not possible to obtaln
data with the main Harshaw plant in full operatlion because the
bi-fluoride unit was shut down prior to the time this study was
planned. It is our understanding that the bi-fluoride unit
probably will not operate for at least another three months, and
then not in its original form. Harshaw is making extensive
alterations in order to reduce atwospheric emissions from thls
unit, .

It was decided to devote bk® study to the area within
4,000 feet of the Harshaw plant, By so doing, it would be pcasiblae
to obtain more than adequate coverage of the area in which efflu-
ent from the Harshaw plants would be of maximum significance and’
studies beyond this distance would not be necessary unless 1t
could be shown that air pollution originating from these units
was significant at the perimeter of thls area.

. +. Data werc collected simultaneously from 3 mobile
and 4 fixed sampling stations; and from the eight Area C stacks.

- 30 -
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In order to deterumine the extent to which Area C was
contributing to air pollution by uranium and fluorides, the
following 4 criteria were established: .

1. If dsete }s corrected . for varliations in
wind velocity, the measured effluents
should correlate with downwind concentration.

2. The concentrations measured downwind of
the plant should diminish with distance.

3. The measurements downwind of the plant should
agree, at least in order of magnifute, wlth
the concentrations predictable by theory,
from the knowledge of the rate at which the
pollution is being emitted from the plant.

4. With Area C shut down, there should be a
marked reduction, 1f not complete elimina-
tion of the alr pollution.,

Results. As expected, the uranium data satisfied all
4 criteria. The atmospheric concentrations of uranium were lower
than the maximum permissible level recommended by the Commission.
The fluoride data however satisfied none of tho criteria. Of
particular significance was the finding of high fluoride concen-
trations when both Harshaw plants were shut down. It was further
concluded that the fluoride contamination in west Cleveland withiln
5,500 fect of the Harshow plants originated from sources other
than Arca C or the HF plant. As noted previously, the Harshaw
bi-fluoride plent was not in operation at any time during these
tests.It ls:theregfcreinpogsible to draw any conclusions regarding
the extent to which the full Harshaw operations contribute to
the fluoride contamination. However, the HF plant was in opera-
tion during Period 1 of thils study, but did not appear to be con-
tributing significantly to the alr pollution.

Complete data and detailed analyses are given in a re-
port which has just been issued by the NYOO Medical Division.

K-65 Measugemgnts

Kellex Report KLX-015 on storage of K-65 was issued and
copies were submitted to this office for critical evaluation. To
check the theoretical figures arrived at by Kellex and also in-
dependently by the NYOO technical personnel, arrangements were
made to stack drums of K-65 in a large cylindrical conformation
in order to simulate a section of a tank car. The drums were
set up 1n the storage area at Middlesex and radiation measure-
ments made. Results were compared with figures based on the-
oretical considerations at a meeting with representatives of

- 3] =
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fellex and the NYOO technical perscnnel. It was agreed that a
good figure to use was 50 mr/hr. at 12 ft. from the tank car site.

UX; - UXg Ash

Review of the propcsed plans for the new Harshaw semi-
continuous hexafluoride plant indicated that some shielding would
be required cn the paddle-stirred reactors, Accordingly, measure-
ments were made at Harshaw on the radiation from the pilot reactor
at the beginning of a run. A week later, additional measurements
were made to check accumulation of ash and build-up of radistion.
Samples were brought to the NYOO Laboratcry where further measure-
ments were made to determine specificaticns and absorption charac-
teristics. A report, ncw in progress, will include recommenda-
tions for adequate shielding of the large resactors.

Industrial Waste Disposal at Lucksy, Ohio

Before operaticns are begun at the new Beryllium plant
in Luckey, Ohic, it is necessary to work cut a methcd for dispos-
ing of the chemlcul wastes, The Ohio law anmd the Federal policy
on stream polluticn abatement make it necessary that the method
adopted be satisfactory to the Ohio State Department of Health.
This consideration and the necessity for satisfying our own re-
quirements eliminate some of the possible methods such as dumping
the wastes in the river, Lake Erie or a nearby stream. The
situaticn is complicated by the fact that plant wastes will con-
tain beryllium and we do not yet kncw enough about the ingestion
toxicity of beryllium. Requests from the Ohio State Department
of Health concerning the nature and effects of beryllium and its
comﬁ§gnds have been referred to Mr. Gorman of the Washington Office
to NYOO. '

The NYOO Sanitary Enginecer visited Luckey to study the
problem first hand and has ccncluded that the best methed is open
storage cn the site of the insoluble wastes and purification of
the slum and sodium sulfate for sale. Purification will remove
the beryllium which will be returned to the processing chain,
Storage of all wastes on the site is also acceptable provided that
it can be demonstrated that ground and surface water is not con-
taminatead, : '

A report on disposal of waste at Luckey 1s now under
study. It 1s expected that a disposal plan will be worked out
with the Brush Beryllium Company and then submitted to the Ohio
State Department of Health for approval.

- 32 .
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Literature Survey of Waste Disposal

In order to gather together the bulk cof information cn
radlcactive liquid- and sclid wastes, NYOO has initlated a litera-
ture survey. A set of notes, which are nct exhaustive but which
centain most of the applicable informaticn, has been drawn up to
compare and summarize the more important results of research and
sxperience on dispesal standards and tréatment msthods. These
nctes Incorperate suggesticns for further rescarch where it is
evident from the literature cr from NYOO experience with problems
that further work would be profitable. ;

Decontaminaticn at Vulean Steel Ccmpany

With the termination of AEC work at Vulcan ObucIble Steel
a deccntaminatlicn program was cutlined and during the mcnth of
July, the progress in this respect has been inspected. A thorough
radiation survey was made including radiaticn readings, dust
samples and water samples. The results indicated that, in general,
decontamination procedures instituted through July had been quite
effective, Further steps were indicated and specific recommenda-
tions were made in order tc finish the job.

Ventilation Changes at Norton Company

On May 25, a field visit was made to the Norten Company,
Chippewsa, Ontaric to determine what measures were necessary before
the contractor could proceed with the production of beryllisa
shapes. All the reccmmendations made as a result of this visit
‘were instituted by the Norten Ccmpany and a follow-up visit was
made on June 30 to inspect the new hoods and observe the loading
opsraticns with modifled contrcls in use, The analysis of air
samples collected on June 30 as compared with those taken on
May 25, are as follows:

. May 25 June 30
Maximum alrborne bery%lium 2800 4.5
concentration in ug/m° cf air.
Dally weighted average beryllium 30.0 0.2

concgntration for mold leaders in
ug/m° of air.

The improved ventilation contrcls have reduced the
maximum alrbcrns concentraticn by a facter of 610
and have reduced the average daily sxposure ta the
loading rcom perscnnel by a factor of 150.

Apprcval was thersupon glven the Norton Cowpany to prceceed. This
1s an excellent example of the imprcvement that can be brought

about by installatlion of properly designed ventilation, even for
operations which require rigld control.

- 33 -
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Radon Measu;ing Equlpment

Equipment to measure environmental alr and breath
samples for radon was required because similar facilities were
available only at considerable cost and only at two other places.
Furthermure, our requirements exceeded the ccmbined capacity of
the avallable facilities, 4accordingly, the NYOO Health Instru-
ments Laboratory designed@ radon counting equipment. In view of
certain eleetrical problems it was necessary to design the units
carefully in order to avoid spurious counting due to transient
phenomena on a power line and radiated disturbance from business
mechines, mctors, and other power appliances. These prcblems
were successfully overcome and 2 units are in operaticn for routine
work. Three additional units will be placed in operation within
the next twc weeks and within approximately 6 months, 1t 1s ex-
pected that most cf the more difficult operational problems will
be sclved, .

The radon equipment is unique in that it uses an all
metal vacuum system, a catalytic dlcxidizer and a readily de-
mountable stalnless steel icnization chamber and electrode as-
sembly. The circultry represents a marked advance in view of
its’'unusually high signal to noise ratio. The operdtional qual-
ity of the equipment has been checked carefully and it is certaln
that it can conveniently be run with backgrounds less than 50
counts per hour. With virgin chambers and electrodes (uncon-
taminated by radon or other radium daughters), chambers having
backgrounds less than 25 ccunts per hour have been found. These

lcw backgrounds assure the possibility of mcasuring radon gquanti-
ties in the crder of 10-13 curies with considerable precisicn.

Although the equipment was specifically built for low count cpera-
tion, designs of a modified commigcial scaler to permit samples
with activitlies greater than 107+% curies have been completed.

Develcpment of Condensers for Alpha Survey Meter

During the latter part of June, the General Electric
Company, Syracuse, New York, infcrmed this office that the alpha
proportional counter unit in development under NYOO contract
AT-(30-1)-430 could not be completed immediately due to difficul-
ties with the energy storage capacitcr under high humidity con=-
diticns. This capacitor provides pclarizing veltage to the pro-
pcrtional counter probe and must maintain a predetermined voltage
fer a minlmum of 24 hours. The condenser is normally charged to
abcut 2200 volts and cannot leak off more than 100 volts in 24
hours, NYOO communicated with the Condenser Products Corporation,
Chicago, which agreed to undertake procduction of 25 sets of con-
Gensers to meet our specifications. Each s:t ccnsists of 2 con-
densers, cne of ,02 mfd. and the other of ,005 mfd. Each con-
denser had to have an lnherent resistance of at least 2 x 1014 ohms.

- 34 -
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The deveclopment work of these condensers was added to the contract
with General flectric who placed the crder with the Condenser
Products Corpcration.

On July 22, this office was nctified by the C.P.C. that
the ccndenser problem had been completely sclved and that they
were prepered to offer thelr product on a commercial basis to all
users. The condensers they_had prcduced had resistancgs on the
. order of 2 x 1014 tc 2 x 1015 ohms at a humidity of 95%. The
concenser dielectric is flucorethens.

Summer Students

During the latter part of May, five positions were
established for tempcrary work during the summer In the NYOO
Medical Divisicn Leboratories for students in chemlstry and
electronics. It was expected that these students would assist
In cutting down or eliminating the backlog of routlne werk that
had accumulated. Such a program appeared desirable also because
it would foster gcod relations with universities in this area,
and would support training activities of the Commissien.

Recrulitment was begun immediately and clearances were
completed on five students, the last entering on duty august 1.
Two students have been assigned to the Chemlstry Laboratory for
routine analyses, Two have been assigned to the Health Instru-
ments Laboratory for work on the construction cf laboratory
apparatus. The fifth has been assigned to the Industrial Hyglene
Section to assist ana the constructicn of a fume chamber for the
dlstribution of uniform plant atmespherss to test equipment.
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