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LEGAL NOTICE 

This report was prepared as an account of Government sponsored work. Neither the United States, 

nor the Commission, nor any person acting on behalf of the Commission: 

Makes any warranty or representation, expressed or implied, with respect to the accuracy, com- 

pleteness, or usefulness of the information contained in this report, or thot the use of any information,, 

apparatus, method, or process disclosed in this report may not infringe privately owned rights; or 

Assumes any liabilities with respect to the use of, or for damages resulting from the use of 

any information, apparatus, method, or process disclosed in this report. 

As used in the above, "person acting on behalf of the Commission" includes any employee or 

contractor of the Commission, or employee of such contractor, to the extent thot such employee or con- 

tractor of the Commission, or employee of such contractor prepares, disseminates, or provides access to, 

any information pursuant to his employment or contract with the Commission, or his employment with 

such Contractor. 
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BUDGETS AND COSTS 

Costs for July were $1,669,000 or 870 of the annual operating budget of $21,917,000. 
The only program which appears out of line with budget is IPD-NPR Research and 
Development which experienced costs of $90,000 in July or 14% of the $650, 000 
annual budget. 
control budget with the following changes occurring in July: 

The FY 1960 budget prepared last spring has been used as the 

IPD Metallurgy I and I1 
IPD Reactor I and I1 
CPD Separations 
Environmental Sciences Research 
Project Whitney 
Servi c e Ass e s s men t s 

Special requests (off-site) 

Increased $19, 000 

Increased 22,000 
Decreased 75,000 
Decreased 28,000 
Decreased 10,000 
Decreased 40,000 

Reduced to amounts 
currently authorized. 

RESEARCH AND DEVELOPMENT 

1. Reactor and Fuels 

PRTR Phase 111 is about 1070 complete versus 1070 scheduled. 
seriously curtailed during July as a result of a construction labor dispute not 
related to this work. 
complete versus 10070 scheduled. 
and bottom shields was stopped at the vendor's plant as a result of the steel 
strike. 

Work was 

PRTR Phase II-A (River Structure) is about 8570 
Fabrication of the calandria and the top 

Results of calculations of tritium build-up in the PRTR D20 system are 
reported in HW-61151. 

The PFPP building was accepted, with exceptions, from the Phase I1 con- 
tractor on June 30, 1959, and was partially occupied by Plutonium Metallurgy 

Operation in July. Installation of equipment (Phase 111) is estimated at 6970 
complete versus 81% scheduled. 
orally accepted from construction, with exceptions, on July 6, 1959, and 
shakedown work has been initiated. 

One major equipment item, the swage, was 

The use of thick-walled centrifugally cast Zircaloy-2 stock has materially 
reduced the scrap loss incurred in the fabrication of end fittings for the nested 
tubular U02 PRTR element. 

Vibratory compaction of 0. 505-inch tubes, eight feet long, filled with fused 

UO, has resulted in a core density of 89 to 90 percent of the theoretical 
crfs tal density. 

1239992 
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The Zyglo fluorescent dye penetrant test has been successfully adapted for 
the inspection of the internal surface of Zircaloy-2 PRTR fuel tubes with the 

aid of a small borescope. Ultrasonic inspection techniques have also been 
developed which will detect an internal crack defect 0. 002-inch in depth. 

The results of two in-reactor tests of wire-wrapped U02 cluster elements 
clad in Zircaloy-2 both show that fretting corrosion does not appear to be a 

serious problem with these fuel designs as long as the wire remains attached 
at both ends. 

Conclusive evidence has been gathered to show that the tracks observed in 
irradiated thin U02 films are indeed the consequence of the fission event. 

Studies on the sinterability in hydrogen of the system UO -PuO 
mum density in the range from 20 to 40 w/o Pu02 for any temperature up to 
1600 C, and sintering times up to eight hours. 

show a mini- 
2 2 

pU02 (produced by decomDosing the oxalate at 300 C) sinters in hydrogen to 
appreciably higher density than ball-milled PWR grade U02 under the same 
conditions. 

Thermal cycling tests of Lircaloy-clad aluminum and plutonium-aluminum 
elements under PRTR conditions have demonstrated generally satisfactory 
performance up to 19 cycles. 
bowing, bumping, and distortion occur. One full length element was satis- 
factory after 100 cycles. 
continuing. 

Between 19 and 50 cycles different degrees of 

Tests to establish optimum conditions are 

Successful weld closures have been made on 0. 5-inch diameter, 0. 005-inch 
wall 17-7 precipitation hardened stainless steel jacket tubing, and on 0. 5-inch 

diameter, 0. 008-inch wall 304-L stainless steel tubing. 
- 

Sixteen A1-Pu capsules , two -02-impregnated graphite capsules, and one 
3-foot long, 7-rod A1-Pu cluster are now being irradiated in the MTR or ETR. 
Four capsules and one 4-rod cluster of A1-Pu are now being evaluated after 
irradiation. 

Work has been completed on the Irradiated Slug Ruptare Prototype Loop to 
be used to study NPR decontamination procedures, and shakedown runs are 
in progress. 

Fabrication of ribbed Zircaloy-2 BDF process tubes has been started at each 
of four contractors' plants. 
late this year. 
Zircaloy-2 process tubes and NPR process tubes has also been started. 

Delivery of the first pilot lots should be made 
Fabrication of small lots of ribless, C Reactor size, 
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Four experiments containing NPR candidate graphites are now installe'd in the 
ETR. The first two experimental assemblies for HAP0 graphite irradiations 

at 800 to 1000 C in the GETR have been completed and are scheduled for 
installation the week of August 3. 

In studies of molybdenum, it has been shown that highly immobile clusters of 

point defects are formed by irradiation above lo1' nvt. A considerable amount 
of damage can be built up, since as irradiation proceeds, clusters formed by 
the neutron bombardment add nucleation sites for further cluster growth. 

Little or no dependence of dimensional stability upon clad thickness (in the 
range 0. 020 to 0. 030-inch) was demonstrated on the irradiation of 1. 6 percent 
enriched, coextruded uranium fuel to an integrated exposure of 1200 MWD/T 
at 200 C. 

A simple ultrasonic test has been developed to evaluate the quality of welds on 
self-supported fuel elements. 

Copper plating of coextruded fuel rods prior to draw-sizing continues to appear 
promising. 
being investigated. 

Alternate application methods employable on tubular elements are 

A double ring projection weld for closing the tubular NPR element appears 
feasible as the result of preliminary tests. 

2. Chemical Research and Development 

An improved process for cerium recovery was developed which is specific for 
recovery of a purer cerium fraction from the Purex waste crude sulfate 
product. 
was free of trivalent rare earths which are found in the sulfate crude material. 

The cerium peroxy acetate precipitate produced in the new process 

Neptunium concentration ratios between 300 and 1, 000 were demonstrated in 

a laboratory mixer-settler designed to simulate a proposed Purex plant 
extraction column. 
3WB backcycle waste stream while the Purex plant operates. 

The proposed column would ''trap" neptunium from the 

Completion of fundamental studies of uranyl nitrate mass transfer across the 
water - TBP interface showed the basic mechanism changes as equilibrium 
is approached and the rate-limiting process is clearly a physical phenomenon. 

Sufficient testing of the Radiant Heat Spray Calciner was achieved to establish 
excellent de-entrainment characteristics of the laboratory pilot scale 
equipment. 
in one million leaving the unit in the non-condensible off-gas. 

Solids and non-volatiles were removed with less than one part 

1234994 
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3. 

Pilot scale study of a flooded-tray dissolver concept showed, in initial tests, 
that conventional Hanford fuel elements dissolved as rapidly in the new geometry 

as they do in a conventional dissolver. 
satisfactory initial operation was achieved for a prototype recirculating 
dissolver utilizing air -lift pumping. 
the operation of a pilot-scale sulfex dissolver system. 

Along a competitive conceptual line, 

Satisfactory results were also reported on 
. 

No instability was evident in uranium-molybdenum alloy dissolver solutions 
which were stored for periods of nine to eighteen weeks to check their longer 
term characteristics. Solutions were typical of the Darex process and conven- 
tional nitric acid stabilized with ferric ion. 

Well defined U02 crystals were smoothly electrodeposited from a solution of 
uranyl chloride in fused alkali halide salt. 
application for chemical processing of ceramic reactor fuels or the preparation 
of reactor fuel material. 

The process was simple and has 

Laboratory experiments of fission product behavior in irradiated uranium 
specimens subjected to heating in a steam atmosphere showed that a consider- 
able amount of the radioxenon remained non-volatile in the uranium dioxide 
phase formed by steam oxidation of the uranium metal. 

two and one-half hours at 1100 C. 

The test was run for 

A method was devised to sample ground water from deep wells at elevations 
far below the ground water surface. Samples taken 400 feet below the surface 

of the water table one mile south of the 200 East-Area showed measurable beta 
activity and nitrate ion concentrations up to 13 ppm, a value higher than that 

measured at the ground water surface. 

Physics and Instrument Research and Development 

In the Improved Production Reactor Program, exponential pile measurements 

began with tube and rod geometry fuels. 
measurements on cluster and tube in tube elements which were carried out 
previously. 
knowledge of neutron behavior in such lattices. 

This rounds out the program of 

Large diameter solid elements are included to achieve improved 

PCTR experiments on an enriched uranium cluster type element revealed a 
reactivity nearly 270 k lower than predicted for this fuel by IPD computations. 
Sources of possible trouble in the computer code used for prediction are being 
investigated. 

A study of the possible consequences of a nuclear incident in a Redox dissolver 
was completed. 

a final charge takes the dissolver to a near prompt critical situation. 

The maximum credible incident was found to be one in which 
Most 

of the fission heat is retained in the fuel elements 
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4. 

chemical reactions would likely follow. The available energy release in such 
an incident would be sufficient to rupture the dissolver, cause severe damage 

to process lines and possibly to the dissolver cell. 

A re-evaluation of previous work on k for U03-H20 mixtures has confirmed 
earlier results; namely, k is less than unity for U235 enrichments less than 
one percent. 

A new concept for a fuel failure detection system for the NPR has been favor- 
ably received and is being included in the design criteria by CEO. It involves 
rapid scanning in blocks of samples from 100 process tubes followed by a more 
leisurely examination at higher sensitivity. 
which use individual detectors to monitor samples from each tube, this proposal 
offers an opportunity for substantial initial and operating cost savings, improved 
reliability and reduced ambiguity of interpretation. A program for development 
of demonstration prototypes for this system is being prepared. 

Compared to alternate systems 

The experimental phases of the Gas Cooled Reactor core experiments in the 
PCTR have been completed for the first fuel enrichment 
measurements of reactivity parameters, control rod strengt.h and fuel temper - 
ature coefficient. 

This includes 

Routine full-scale operation of the joint AEC-AF atmospheric dispersion 
experiments was achieved when favorable meteorological conditions became 
persistent. As of July 31, fifteen experiments had been completed. 

Orderly progress was made on the many projects in the radiation monitoring 
instrument field, among which was preliminary investigation of a concept 
which may improve by a factor of 10 the sensitivity of detection of airborne 
plutonium. 

In the basic data field, work is under way to fill a long existing need in reactor 
calculation of the automatic machine type by compiling all this data on ta e 
Also, a final tabulation of the HLO-measured fission cross section of Pu 
has been prepared and revised values of the resonance parameters have been 
obtained. 
reconfirmed with a foil containing 99. 7570 PU 240 . 

f4 i 

The fission cross section of Pu240 at the 1 ev resonance has been 

Biology 

Radish and lettuce plants were driven to an Air Force test site in Utah where 
they were exposed to fission products released by a fuel element burn. These 
plants will be treated with various chemicals and techniques in decontamina- 
tion studies. 

In gonad studies using chronically administered Cs137 to rams, the liver, 
kidney, and testes were found to receive the highest internal gamma dose 
rates. 

I23999b 
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5. 

In a preliminary observation it was noted that DTPA effectiveness for the 
removal of plutonium was significantly improved when glutathione was 
administered with it. 

Something of a break-through occurred in Biological Analyses during the 
month. After several months of attempting to develop a satisfactory 
electron microscope autoradiography technique, success was achieved. The 
method has been applied to identify radioactive particles collected on 
millipore filters. 

Programming 

Computer calculations on the irradiation of a mixture of Th-232 and Th-230 
showed that a reasonable yield of Pa-231 could be expected in a practical 
length of time. This material could then be recovered and further irradiated 

for an annual production of kilogram quantities of U-232 for power production 
purposes. 

Compilation of the cross-section library for use in the full scale application 
of the RBU computer code is about 30 percent complete. 

Through July, 44 lectures and 21 tours were completed for the participants 
in the SINE program. 
on special subjects. 

Numerous off-site speakers were brought in to lecture 

TECHNICAL AND OTHER SERVICES 

Work in the area of FPD process control and experimentation included a thorough 
investigation of the can cleaning process as a means of eliminating non-wet" 

rejects and an evaluation of the effects of several variables on dimensional 
distortion during heat treatment in the co-extrusion process. 

II 

Work on 10 operations analysis programs continued during the month. 
statistical and mathematical assistance on 14 problems was given within HLO 
and to other departments and operations. 

In addition, 

There were 22 authorized projects at month's end with total authorized funds of 
$8, 530,100. (Note: PRTR and PFPP are considered separately. ) The total 
estimated cost of these projects is $8, 658,100. No projects were completed 
during the month and no new projects were authorized. 
awaiting AEC approval. 

Seven new projects are 
Four project proposals are in preparation. 

Construction progress was low during the month due to a construction crafts 
work stoppage of about three weeks. Project CA-744, Metallurgical Development 
Facility - 306 Building is ahead of the official project schedule but the contractor 

is substantially behind his scheduled progress. The contractor plans to start a 

I239991 
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two shift operation as soon as possible. 
contractor on the High Level Radiochemistry Facility, Project CA-749, and it 
is estimated that contract completion will be about September 1, instead of 
August 3. Project CGH-790, 327 Building Addition, is now 5070 complete com- 
pared to 5570 scheduled. 
stoppage. 

The work stoppage further delayed the 

This project was proceeding on schedule until the work 

Activity for the Radiographic Testing Operation leveled out satisfactorily this 
month. 

move of the field facilities from 200-E Area to White Bluffs. Four thousand and 
twelve tests were made. 

Operations are becoming smoother and more efficient following the 

Three new cases of plutonium deposition were confirmed during the month. 
case was the result of a contaminated minor injury and two cases were detected 
through the routine sampling program. 
which have occurred at Hanford is 232 of which 164 are currently employed. 

One 

The total number of deposition cases 

The contaminated minor injury occurred during a routine maintenance operati on 
in the Recuplex recycling and blending hoods. Initial contamination levels in the 
vicinity of the wound area on the finger were )40, 000 dlm PU Normal decon- 
tamination efforts were relatively unsuccessful. 
tion in or near the wound in the Shielded Personnel Monitoring Station indicated 
N 0. 016 pc F’u in the wound site. 
contamination level to NO. 001 pc. 

is (10 percent of the maximum permissible limit (0. 04 pc PU). 

Measurement of the contamina- 

Excision of tissue at the wound site reduced the 
The initial estimate of the internal deposition 

SUPPORTING FUNCTIONS 

Hanford Laboratories has been allocated $28, 000 for Attendance at Meetings of 
Professional Societies and $3, 300 for Attendance at Off-Site Courses during 
FY 1960. The 
FY 1959 allocations to Hanford Laboratories were $28, 300 and $3, 000, 
respectively. 

An allocation of these funds to sections is currently under way. 

Preparations were completed and a procedure distributed for the FY 1960 
physical inventory of uninstalled cataloged equipment in the custody of Radiation 
Protection Operation. 
completion of all field work by August 12, 1959. 

The inventory which began July 20th is scheduled for 

The new Prime Contract which became effective July 14, 1959 had some delaying 
effect on Approval and Agreement letters then in process. Most of this delay has 
been overcome. Two requests for approval covering Assistance to Hanford work 
during FY 1960 have met with considerable delay and do not yet have 
Commission approvals. However, informal contacts between Hanford Laboratories 
operating managers and the Commission indicate that authorization will be 
forthcoming in the near future. 
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As of July 31, the staff of Hanford Laboratories totalled 1363 employees, 
including 671 exempt and 692 nonexempt. There were 585 exempt employees 
possessing technical degrees, including 355 BS, 118 MS and 112 PhD's. 

HLO's first disabling injury was sustained by an employee. 
in his knee while stepping onto a stool. 
days in the Hanford Laboratories. 

He tore a cartilage 
This terminated a run of 1059 injury-free 

This covered 6, 641, 000 man-hours. 

The medical treatment frequency for July was 1.86 as compared with 2. 02 last 
month. 

There were 4 security violations during the month of July, bringing the total for 
the year to date to 26. 

Acceptances were received from 1 experienced Ph. D. physicist, 8 experienced 
BS/MS candidates, and 4 technical graduates. 
there have been 79 acceptances from technical graduates, 74 from experienced 
BS/MS candidates, and 14 PhD's. 

For the recruiting year to date 

At month's end there were 83 technical graduates on the program, and a total of 

107 on all training programs, including summer employees. 

Twenty-one requisitions were filled during July, with receipt of 26 new requisi- 
tions and 3 cancellations. There are currently 35 nonexempt openings for which 
16 candidates are in process and 10 transfers pending, leaving 9 candidates to 
be procured. 

Manager .. 
Hanford Laboratories 

HM Parker :kss 
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TECIrJICAL ACTiVITIES 

A. FISSIONSLE MACERIALS - 2000 PROGW 

Corrosion Studies 

Hydriding of Zircaloy-2. 
have show. that +,he presence of water vapor in molec-zlar hydrogec in- 
hibits the kydriding cf Zircaloy-2, presumably by forming cev Zr02. 
Loage: tern experhezts have been started to define whether thts inhibi- 
tion is simply an ircreased inrlucti~c the followed ky ,riydridi,ag or 
whetker the inhi3itictl is pemxment. 

Previous short term tests of one hour or less 

The results to date indicate that: 

At 500 C or above, wa+,er *;apx pressure of 23 mrr, Hg is 
not sufficient to prevert hydriCing indefinitely. 

Indcctio:: thes before hjr2r:dlrg arz observed, and the 
variation :s probably related to the tse md thickness 
of the oxide film presezt. 

The regim b~lov 500 C is generally nonsiderec? the sta5le area for the 
Zr02 film. A long term %est is ir progress to deternine wiether wa%er 
vapr w5ll prevent extensive hydriding at temperatures below 500 C. 

Zircaloy-2 Corrosion in Water Vapcr. 
was aeasured at 400 C in pure water vapor at 23 m Hg press-we. 
data indicate that the carrosioa rate is mly slightly less t%ri in 
40C C, 1500 psi stem, and thus skcw the presswe indepeidecce cf the 
rezction over quite a wide presswe rarige. 

The corrosion rate of Zircaloy-2 
?;.,e 

ZIRCALOY-2 WEIGFI GAIHS AT 400 C 

The 23 m %;R EpO Vapor 1500 psi Steaci 

Nickel Plated Fuel Eleizents. 
elements have lost pieces of nickel plate during reactor exposure. 
Similar flaking md blistering of nickel plate was prodlaced in tbe 
laboratory by nakizlg the nickel plated aluminm the cathode of an 
elec2rolytic cell. 

Some nickel plated almirm clad fuel 

Aa hypothesis that atomic hydrogen diffuses through 

1240000 
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the nickel plate to the aluminum-nickel interface and then cmbices to 
form molecular hydrogen and blisters the plate is consister,t with the 
data obtained to date. In order to apply the laboratory procedure as 
a test to nickel plated aluminum, it was necessary to examine the vari- 
ables in the procedure. The test currently being investigated employs 
a platinum anode ad a nickel plated aluminum cathode in a glass cell 
at 10 volts potential for seven to 24 hours. Results of variations in 
the electrolyte and nickel plate were observed as follows: 

1. 

2. 

The Electrolyte 

The electrolytes tested were weak sodium acetate-acetic 
acid buffers at pII 4 and 7, axd a sodium carbonate- 
bicarbonate buffer at pH 10. 
at room temperature. 

All tests were operated 

The blistering of the nickel plates was most severe at 
pH 7, the pH of present reactors, and appeared roughly 
proportional to the exposure tine. The blistering was 
much less at pH 10 ad was absent at pH 4. 
aluminum was corroded at ?H 10. 

Exposed 

The Nickel Plate 

a. 

b. 

C. 

d. 

The effects 

Etching the nickel plate with 25$ H2SO4 before testing 
had no effect on the blistering. 

Heat treatment of the plate by immersior?, in a lead 
bath at 400 C for 10 mirates reduced the blisterirrg 
during the electrolytic test considerably. 

No difference in blistering was observed between 0.1 
and 0.5 mil plates. 

No difference was observed between the products of 
two vendors. 

of electrolyte temperature are currectly being investigated. 

Reactor Decontamination Studies. The possible use of Turco 4501, a pro- 
prietary decontaminating agec5, in NPR and PRTR has produced an interest 
in the effective ingredieats of this mixture. 
show the following contents : potassium, 24. a; sulfur, 0 .OH; chlorine, 
bromine, and iodine as chloride, 0.003; fluorine, none detected; nitrogen, 
1-46; and water, 29.9. A previous compound analysis indicated the 
presence of potassium hydroxide, tri-ethanol amine, and potassium salts 
of phenol, a steam volatile acid, and a non-volatile acid. 

Analyses of this mixture 

Examination of Reactor Pigtails. 
face pigtails by cracking late last year created considerable interest 
in the cause of the cracking failure as well as the condition of pigtails 

The failure of several H Reactor rear 
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at other reactors. 
have been demntminated by tke Tcco 4501 process zLLs. ?re ek~zkeci. 
Ma~y crack indications ojtained by dye checkifig were evaluate5 3;~ ret&- 
lurgical sectioning, ~d the res-dts to date are svmiza--fzed beiow: 

Saziples of pigtails frm 8, 3, DR, ard I! ?oa?t;rs 

MSYIXATIGX OF REACTOR PISTAILS 

Xo 0 %. Skowir,g Cya -ks XO . EvalLatjc; of Sec$iQns 
Reactor Exmized iz, 3je SectimeZ ?fi :z&\-') Ctiier\C) 

46 
15 
$3 
23 

7 
3 
3 
1 

5 i 2 
2 
2 a. 

c! - 

i 1 
1 
- 

m  he scples of %e pigtsils frw 9, 9, a33 93 Eeac"Urs %re razdor, azd ths 

give an ess*kate of tke extezt of -.racking at these reactrrs. 
fron D Reactor were Got ckosen tc asstlre a racdm sm$kq. 
smples were taken, most. of t5e rear face pigtails nave tiea re2lace2 a5 
H Reactor. ;ne .* 

level of zrscki;zg that requires re?lacme:?t my vayr frm OC~ reaczor to 
another. 

Those taker 
Sirce the 

Because each reacts- has differeL-5 vi?rrmio;el -pxY.e3s, 

A Zr-2 clad zatweL 1.xu.ii'n- red, imersed ir_ Kdi a?j. ir7a;liato.l sxs:--',l:.l; 
to SEX-3-32 +,c 35CO m/Y k a s5ainless steel corCYa:?.er? was smix?.. 
A loogitudizal crack was okserved in the Zr-2 clac2diLg tkst extei:iet f-cz 
the weld for a2proxhst.ely -iwo iriches. 
plane, was obser-qe3 at tnt other er6 of ",e Zr-2 (Rq-25C). A sezx3 ZP-2 

clad, na%ral wariiun rod ccrtained in SaX was irradiate?. iL? the E'TR 
according to E{-3-57 50 a~ expsure of 2100 MWD/T. CD 

the f ive-irlch long, @. 576 dimeter c3psUe was 0 .Ole3 ixho 
ad density work is xEtinLing (RM-275). 

Another crack, ::I a'rc-,.: t?e s~e 

Sicgle 5hrx 
Ei.e%&loqrq!y 

Five ?-rod cluster faei elements were Exmized, ar-d 5-2~essi~;cSl a2 %:-s5?y 
cnages following irradistiort were deternined. P.e rcsults ac5 ec~~nlxsiosa 
frm thts work will be reported ir other se:%icsa of this report. 

1240002 
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Basic Metallurgy Studies 

Radiatior? Effects in Structural Materials. A series of metals represent- 
ing the cmon crystal types was irradiated a'; Brookhaven, HsrAford, md 
the MEl under various exposure cotlditiocs. 
nickel, titaim, zirconium, iron, molybdenum, ad type 347 stailzless 
steel. 
lographic studies of irradiated copper, iron, ad nickel; +,he cmpletiolz 
of preliminary x-ray studies of irradiated zfrcoezim and titaniun; and 
the completion of microhardness measurements 01; irradiated molybdeam and 
zirconium. 
irradiation were observed at magnifications Selow 1000 X. 

These metals inchide copper, 

Work performed during the month included the initiation of metal- 

No changes in the microstrwtures of copper md iron due to 

Changes 13 line broadening ad lattice parameters for irradiated zirconium 

=':El8 aad 1.5 x lox) nvt (fast) the broadenkg of the (22C) reflection 
increased 33 and 160 percent, respeetively, empared to increases of only 
2.4 arid 51 percent for the (302>refleztion. 
varied with exposure indica5ing the fornation of extended defects similar 
to stacking faults. "he "A" parerreter increased witn exposure, whereas 
the "C" parameter first icereased and then decreased with respect to the 
uirradiated value. 

easured for the (223) ad (302) reflections. For exposures of k.7 

The separation of these peaks 

For exposures of 4.5 x 1018 and 1.5 x lom nvt, reszectively, the zircon- 
ium hardened by 28 and 36 DPZ rm3ers (average) ad the nolybdenun by 37 
and 59 DPH cumbers. Harhess recovery at rom teiaperature during the 
interim period between KAPL and UP0 investigations was not observed; 
however, a slight recovery in electrical resistance for zirconiun: has 
been observed. 

A Zircaloy-2 tube which has been eqosed to neutros radiatioa over a 25- 
month period, and a similar mirradiated tube were removed from the KER 
facility. These tubes will be mechanically tested ab examined netallo- 
graphically to determine the effects of high neutron exposures at ele- 
vated temperatures 011 Zircaloy-2 and to establish testing methods far 
monitoring NPR tubing. The outside surfaces of sections cat frm t?e 
irradiated tube were photographed 13 the Radiometallurgy facility. The 
inside surface of one piece was photographed obliquely from one end. 
general, the outside surfaces appear bright and the wall thickness uni- 
form. Although light colored deposits occur on the inside of the t..he, 
the nature of these deposits is undefined as yet. 

Iz 

A 
pletion. 
are formed by irradiations above 1019 nvt. These clusters grow first 
at mall substitutional impurity atoms. As irradiation proceeds clusters 
formed by the neutron bombardment itself add new nucleation sites for 
cluster growth. 
built up in a metal. 

report on radiation effects in irradiated molybdenum is nearicg c05- 
It is shown that highly hnobile clusters of point defects 

In this way, a considera3le momt of danage can 3e 



An analysis has been 
sustained by a metal 
level and that it is 

perfomed whish shows that the maxirr=crm daage level 
during irradiation is a functicri of the rreutror. flllx 

improper to compare the Sehavior of a st.ruct:ral 
material irradiated under various fluxes only on the basis cf total ic- 
tegrated flu. 

A report on the high temperature acnealing of radiation daaaqe ia ncly3- 
denum has been prepared. 
actions proceed simultaneously from 500 to 800 C. 

It is shown that at least twc recove?y re- 

A metallographic stxijj on a 10 percect. C.W. Zircaloy-2 specixrr, irrad- 
iated to a total integzated thermal neutron flu of 9 x 1019 ~vt at 225 C 
was conpleted during the moath. 
a hellun filled capsule with other samples represeiticg &-aealed, 25 .per- 
cent C.W., 50 percerit C.W., and beta quenched coaditions. befere frradl- 
atloll, spezhiens were cathodically etc'ned and pre-cksrasterized by 
scr2b:ng the surface for location of grairs, with optical niicrossopy, 
high resolution metallography, DPH hardness, arid precision x-ray diffrac- 
$im measurements. 
irradiated exanination. 
specimens, but this did not interfere with optical or high resolutior. 
metallography. 
aad using the specimen itself. 
charge the 0.354 x 0.49 x 0.061 inch specimen had a measured radio- 
activity level of 13.5 W/hr including the 1 r/hr at oze iic'n. 
exposure limits dictate that replicas be used for futwe work unless ex- 
posure levels drop to practical limits. The identical area was examined 
or, t3e 10 percent C.W. specimen using pre- and post-irradiation replicas. 
No observable change was detected in the microstructcre by me of opti2al 
and high resolution metallographic techniques. 

The specimen exmined was irradiated i:: 

Damage annealing kinetic studies will follow the as- 
A gold tint was observed on the irradia+,ed 

The optical microscope examination was made with replicas 
One hundred twenf,y-two days after dis- 

fersomel 

Mechanical and Physical Properties of Materials. 
Zircaloy-2 €ire considerably improved by snsll moults of residual worko 
The extent to which lncreasicg amounts of cold work iuprove creer, prcp- 
erties and the effect of recovery occurring in tke test temperatare rar,ge 
is not known. These effects are being determined in order that Zirsalcy-2 
fabrication procedures can be specified for process tubing. A portion of 
the Zircaloy-2 stock was further cold worked to 25 and 45 percent, ad 
flat specimens of the 25 aad 45 percent material are now being tested 13 

the vacum creep units at stress levels of 21,000, 18,000 and l3,OO@ psi 
at 400 C (752 F). 
for the 45 percent cold worked specimens than for the 25 percent material, 
with initial elongations being lower for the 45 perceEt saqles thm for 
the 25 percent. initial 0.OGG30 in/in, 
final 0.01869 in/in for the 45 percent worked, and initial 0.00221 in/in, 
and final 0.01586 in/in for the 25 percent material at 18,ooc psi stress. 
The rate changes are more pronounced at the higher stress levels. 
additior, to the creep tests Fn the vacuum units, advantage is behg taker. 
of the availability of four atmosphere creep units to detemine the effecf 
of Cog contamination In the helium atnosphere on the creep properties Of 

Zircaloy-2. 

The creep properties sf 

Results of 27OO-hour tests show higher Cree? rates 

Elongations after 2713 hours are: 

In 

Similar conditions are being used ?RPbk-atslasphere machices 
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to those in the vacum uits except fcr the carbon dioxide coritent of the 
atmosphere. 

Electron and Optical MicroscoFy. The study of the nicrostrxt'xe of 
claddir,g and fuel ma+,erials is a direct way of de+,ecting radiation 
dmage in these materials. Thin evaporated films of uranixn dioxide 
show straight line tracks after irradiation to an e 
nvt, A similar thin fila! has been eqosed to 2 x 138 cvt in a cadmium 
capsule and then exmized in tke electron microscope. 
tracks obse,lred were ahcost nil uhen compared to $he filns ewosed in &? 

alurcinm capsule. Tze observed tracks are, therefore, due to thermal 
neutrons which cause fission even% to occur in the thin film. Capsules 
which ca~ be welded in vacuum for subseqzent irradiation of similar thin 
fibs are being desigaed. 

sure of 2 x 10l6 

The mn%er of 

X-Ray DiffractioE Studies. 
t.Gbing are being detemined by x-ray diffraction. 
are being correlated with reszrlts of tube burst tests to dete-Tine the 
rela5iolzship of texkre to rreziianical properties. 

The textures of extlnlded md dmwn Zircaloy-2 
Preferred orientations 

Coextr-dded Zirzaloy-2 jacket. tubing is being iwestigated presently. 
Pole figczres of (0002) and (loll) planes fGr tubing of approximately 
2O:l extrusion ratio have been made. 
plases is present perpendicular to +,he %ube radius. Basal plmes, (OOOZ), 
have a highlylpreferred orientation parsllel to the tube radius and longi- 
tudinal axis. 
truded tu5icg (39:l extrusion ratio). 
coextruded tubing. 

Growth index values and inverse pole figue data are being obtained for 
coex%mded uranim rods and tubes with various fa3rication and heat treat- 
ment histories. 
ac+,erized by x-ray diffraction. 

A prominent texture of (1011) 

This text*xre is cmsiderably dieferent than found in ex- 
Burst tests are scheduled for the 

The rods will b2 evaluated ir-reactor after being char- 

Texture coefficient and growth index values have been calculated by the 
methods of Stracken azaC Morris for the coextruded uranium rods (39:l 
extrusion ratio) In as-extruded and beta heat treated conditions. 
as-extruded, and ext,uded azd swaged rods have a predaninmt texture co- 
efficient of (020) parale1 to the ro8 axis. 
growth under irradiatior. 
values in several cases, indicating shrinkage longitudinally. 

The 

Ynis set of plages shows 
The beta heat treated rods have negative GI 

A duplex texture of (020) and (110) has been noted in as-extruded U - 
2$ Zr tube elements of l7.5:l extrusion ratio. 
currently being cmpleted to esta3lish associated dimensional changes 
due 50 irradiation with respect to GI values found. 

In-reactor tests are 

Solid State Reactions. 
in zirconium, Zircaloy-2, and Zircaloy-3 are being detemined to estab- 
lish the optimum conditions of heat treatmeat during fabrication opera- 
tions. Percent cold work, temperature, the, and heat treatmett 

The kicetics of recrystallizatioa md recovery 



atmospnere have been select& as vsriables . Resistivity sp~,hezs cf 
particular interest were selected for a netallograFhic exwi,?atic:: of 
s-Lwface oxide and for a chemical analysis of the base metal kyqroge~, 
oxygen, and nitrogea? content. 
observed in tne two as-worked control specimens represeoting eazh 
working level. Values ranged from 900 to 1500 Darts per zillioxj o-xygen 
content, 20 to 4C p2m nitroger,, ad 20 to 4C ppn kiydrcgen contecf. 
caqarison of gas ccntezt ir. specixriens annealed ia vacLuLr? and hclitrsl at 
700 C for 1000 minctes has been made. 
specbelzs annealed in vacum contain less of the three gasas than speci- 
mens axnealed in helium. Recovzry of electrical resis$ivity w3s greater 
for the vacum amealed spec4aens. 
'a vacu?l?T coatains Bore nitrogen and oxygen ar-6 less Qdrogen %:as t5e 
Lelitm arzealer: specber . Tke reccvsry of electricsl resistivity was 
still greater for tke vscu-2ua arz-ealzd spechem. 
vacum at 400 C for 1000 minxtes ir th tea Ferzex2 C.W. conditics;, s.xw 
less &itroge@ and cxygeo bLt =ore hydrogen iz the va.mm ameakd speci- 
men tha sbilar spechecs meaeC in helim. The recovery cf electri- 
cal resistivity was still greater for ",be vacuum annealed s3ez"kerz. 
There seem to be co correlatiol? between recovery of electrical resis- 
tivity and gas concentration of these spec7h.;ns. Tne bpurity a?oa 
diskribation within; the base metal xay be a csctrollirg factor. 
lography, ix p-ogress, may give sme explaraatioz of resistivitj. resuts. 

A large variation ir, osjgen con'ueat. was 

A 

Tc.n percent an& 25 percent C.W. 

The 50 percent C,W. snecixertr amealeli 

Spe~bens aur,eslzP i~ 

Eta- 

Tfiree specimens have beer prepared vi%ir? tbz USi3-UAl3 pseudo-bicsry 
system. These speckcem are beins studied netallogra?k?izally an3 ?y 
x-ray diffraction. 
of 25 a/o USi3, 75 a/o UAl3. This specinen a2pears to be mrqcsed ~f two 
phases. he phase is simple cubic having a lattice parmeter of 4.09: 2. 
The second specimer, 50 a/o UAl3, 50 a/o USi3, >as a simgjle ccbic phase 
of lattice parmeter 4.175 Id. 
identified. The third specben, 75 a/o L?i 25 a/o UAl appears t.0 have 

The first specimen was mde ta a Dozizal cozgosit.ion 

In each spacines the second phase was lzct 

oniy a simple cubic phase vith lattice pasme,er 3-+ 4.23i a 
Metallic Fuel Development 

Clustcr Fuel Elements. 
fuel elmeats irradiated in KER Loop 2 in 200 C coola;r% to ea eqns--ze 

of 1500 MWD/T was coatinced. 
approximately 0.030" smaller ir diameter near one end t,hu ?,':e mm2nal 
0.591" pre-irradiation diameter. 
this reduced section, and a crack or pipe through the claddin3 cesr th:2 
cap weld was foucd. 
of hydriding of the inrer surface of Zircaloy-2 cladding as Eight be 
expected if water had entered the crack and rrrenim corrosion k8d OcCUT€d* 

Post-irradiation exam*-atiori of 7-md eltster 

The center rod of oze fuel elenezit was 

The rod was cut 1oLgitxdinaily +,fircUgh 

Metallographical examination revealed no evidexe 

Post-irradiation examination of 1.6 perce3t enriched 7-rod cluster 
elements, some with 0.OX)" Zircaloy-2 cladding and some with C.O3C" 
Zircaloy-2 cladding, irradiated in KER Loop 1 to an exposure of 1233 
MWD/T was conticued. There appears to be little or n.0 difference in 
the behavior of the 0.020'' and O.O3O" clad elements. The average 

124000b 
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diameter chacge wm a decrease i;n eazh case of less tha? C13.391"s 

macro- or micro-cracking of the uranium or the elsddisg was observed, 
So 

Tubular Fuel Elements. 
of in-reactor growth of tcbe-nke ele3ert.s with ezrmi;m; texkre has been 
made. 
was exposed to 300 W/T in KER Loop 1. A shflar 1,8X" OD t'a3e was 
sectioned for inverse pole, x-ray, textvzo s),'~dles. Three mtually per- 
pendicular sections vere cu', frm tke unirradiafed r&e. These demon- 
strate a strong d-qdex (CE), (EO) texture ir_ the extrusioi direction 
and an intezse (0023 textire fn the cfrz'nferential direatiok, (?he 
directiozz which ixdica3es eksoge in tsbe disn.eter,\ a Calcdated Grrwth 
Index values iEdica+,e zha;, for a seetloz take2 mar tbe rear of the as- 
extruded tu3e, the elezexit s>o;rlC shone?) dezrzase in wsll $hichess, 
asd increase i2 dimetor whep ',rrarlis+,ed to 13%- b.m~p at teqeratwes 
below 330 C 
cct frm %he zeater md fxzt of the extzsfc,a also democstrate a bFlex 
(Ox)), (110), texture; 5iit Gro'n~ts itaex values caic-Jla?ed frm data taken 
with these sectiom indicate tka2 slfg-+, longitudizal growth will take 
place in-reactor. 

An atte-t 50 obfYain a qms,titative correlstion 

@e 36", U-2$ Zr, %q;be--,tlEe elezcent ia, tie as-extruied condition 

Trmsverse sg~,tiozs (pe=-peedi:-aar to the extrzsios: axis) 

A 20-minute aT;eal at 720 C is; vacxa follow& huy 3 funace cool par- 
tially randomized the strxtzrre. Amealed secticcs demozstrate a less 
severe (Om), (110) duplex sextue iza +,be c,xC,P-isioz direction ad (002) 
texture in the circmferes5ial direAion. 2~c;atrth Irdex values for the 
rear of The amealed tribe ?rediet sligb lccg:hdi?-ai gro%+,h, diameter 
iccrease eonparakle with as-extruded txbe, m3 thickzess decrease of about 
one-third of the mapitzde of that pred5:ted for the as-extruded tube. 

Grain size In tie beta amealed tu3e was observed to icerease frm 0.180 
mm (mean ccbe dimeter) Gear the rear of the extrusion to aFproximately 
ore rn &ear the fror? wi$h a =*e3 grain size near tbe extr;sion, cer,%er. 

Dimensional measweaents of the irradiated, as-extruded tcbe Wiil be 
made in aa af%empt to correlate grow% with t-he xileuate6 Growth Iodex 
values, ard thus provide a retnod predkthg qtra;?.+,ita%ively the growth 
which will occur in-reactor. 

Three tests of tubular elemez3s were disehargeC frm KER arid ET3 during 
July. 
ture varied from 24C to 275 C, fuel core tmperatme frm 365 to 700 C. 
Three of four eleme&,s exwiced at KE basin appear strafgkt. ad is. good 
coaditior. 

Exposures varied frm. 25 to X)OO MW3/Ya Maxkmi coolant tenpera- 

he elenent fra KER Loop 1 has WCJE! visible to the naked eye. 

Elements frm KER Loop 1 are crJd-free, whereas eleziezts frm KER Loo? 3 
are covered with a brow-black scaly crzld. DimeTer measwemeats were 
made optically os1 a 9~3~ an3 rod type element eqosed to 20OG W/T in 
KER Loop 3. No e-ges occurred in the tQbe octer diazet*er. 
diameter increased a2proxiinately three percei2'Y. 
for only 12 hours at temperafYure. 
shutdom, the elemeszt was discharged. 

The rod 
The Em elerzent operated 

Due to loss of water in: the loop after 
Dwhg opera-,iot, maxi mu^ coolact 

I 
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temperature in the fuel annuli were measured. 
agree closely with those calculated froln hydraulic and fission heatirg 
data. 

The measured terrperatures 

Fuel for Present Reactors. 
test equipment has been found to work well in evaluating the quality of 
the welds attaching aluminum self-support rails to canned slugs. 
slug to be tested is supported at each end between V-blocks or rubber- 
tired rolls, and Is vibrated at various audio-frequencies. Sound weld- 
nuggets transmit certain vibrational frequencies to a probe held against 
them with little loss of energy, while closely adjacent unattached areas 
damp the vibrations to such an extent that the oscilloscope image is 
scarcely affected when the probe is touched to the overlying surface. 
the experimental work the probe differentiated between a sound weld nugget 
approximately 1/16'' diameter and the rest of the weld spot (about 1/4" 
diameter) which was unattached. 
on Zircaloy supports, but presumably the same principles would apply in 
that case. 

A simple adaptation of the Sonic Orientation 

The 

In 

This test system has not yet bee3 tried 

Component Fabrication. 
set for punching spiders from Zircaloy-2 plate. 
the spiders can be cut from 0.200" stock, employing approximately 22 tons 
load. 

Design work and drawings are completed for a die 
Further tests show that 

An immersion plating technique for the deposition of copper on Zircaloy-2 
is being developed as a possible means to prevent seizure of the cladding 
material during drawing operations. 
as 811 alternate to the swaging operation presently used for sizing co- 
extruded stock material. 
lytic copper coating was beneficial in preventing seizure of short fuel 
rods during hot heading operations. Electrolytic plating of longer lengths 
such as the 10-15 feet used in the sizing operation is not practicable with 
existing equipment; therefore, alternate means of coating are being icves- 
t igated . 

A drawing operation is being developed 

Past experience has shown that a thin electro- 

Pre-treatment of the Zircaloy-2 consisted of degreasing, vapor blasting 
and rinsing in deionized water. 
either bright pickling or ammonium fluoride etching. 
number of immersion plated samples have been drawn to date; however, the 
results appear quite promising. 

Vapor blasting was found superior to 
Only a limited 

Other coating techniques under test include a silicate treatinexit using a 
one percent aqueous solution of sodium fluosilicate and a phosphate treat- 
ment using one percent ortho-phosphoric acid and O.25$ EF. These coatings 
as well as the copper plating are used as a base for the standard lubri- 
cations used in drawing such as powdered graphite and molycote. 

A total of nine coextruded uranium rods, 0.260" initial OD, 0.022'' 
Zircaloy-2 wall, and approximately 20 feet long were used during the 
previous quarter for preparing 7-rod cluster elements for KER irradiation. 
During the month exsmination was completed of metallographic sections in 
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the final heat treated condition. 
to 0.210 mu diameter. X-ray exmisation of as-extruded, swaged, swaged 
and upset, and heat treated rod was completed md texture coefficients 
and growth indicies calculated. These values ind1cat.e that the element 
material should be stable during irradiation. 

Average was,ium grain sizes were Gel& 

Sections of NPR size ingot uraairrr, coextruded rod prepamd from the same 
billet stock as the KER ma$erial 'have been exanined irr the ex+,ruded and 
swaged condition. 
excessive stringers, voids, and inclusions surrounded by hydride. Sections 
have been prepared for hest treatiag st.Jdies and x-ray examinatioc is being 
run to detemine the base texture cf the rod before trea+aent, 

This ma+,erial also exhibited poor urar,im quality with 

Five coextrusion billets have been prepred for extmsion: in the 306 Build- 
ing facility to produce ingct aszd dingot rod with the sme fakrication for 
swelling studies. 
outgassed at 600 C before sealing in the Zircaloy-2 contaiaers. 
was prepared with Zircaloy-2 end plugs to dete-mine whether Zircaloy- 
Zircaloy bonds could be produced at the l3:l extrusion ratio employed. 

The billets were triple beta heat treated and vacuum 
(he billet 

Closure md J0inir.p. 
welding to tubes and rods to obtain dmble closures is being investigated. 
Double ring projections casa be used on both rods ad tubes to yield high 
quality closures with accurate control of the welding variables. 
qrrality joints are o5ta~ed consisten5ly. 
elements has been reduced to a method suitable for production apF1ications. 
On tube closures the process has bees proven feasible; however, further 
work is required to determine the yield and suitakility to produztion 
applications, 

The apslieation of resistance ring proJection 

High 
The procedure or. rod ty-pe fuel 

Allied Fuel Studies. A number of extrusions of 8luminum, urazim, 
zirconium, magnesium, and some alloys were made on the Dynapak na2h-e 
at small reduction ratios (4 t-o 1). 
uranium billets were extruded successf'Uly frm a TOO C salt. bath without 
jacketing the billets in copper. 
Zircaloy-2 with integral eEd closures was encouraging In the followiGg 
respects: 
graphically Indistinguishable frm the remainder of' the Zirraloy-2 after 
extrusion, and (2) over half of the extruded rod displayed a good bond 
between the core and clad even a+, the low reductios, ratio. 

Zircaloy-2 and Zircaloy-2-clad 

A;r attempt to coextrude uranium in 

(1) welds in the original Zircaloy-2 bille+, were metallo- 

Ex-reactor testing of control specimens for the ic-reactor rupture test- 
ing of simulated Zircaloy-2 fuel elenient jackets experiment has revealed 
unexpectedly high creep strengths in the Zircaloy-2 tubing. 
some of the annealed specimens have survived 500 hours at 290 C and a hoop 
stress of 5O,00(! psi. An upward revision of t'ne in-reactor test pressures 
may be necessary in order to assure rupture of a si-ificant fraction of 
the specimens during the proposed 1000-hour test. 

For example, 
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In support of NPR fuel element development a series of experiments t=, 
obtain data on the dependence of uranium swel14ng upon cladding and 
uranium temperatures, cladding thickness, and exposure is being coaducted. 
Examination of GEH-3-32 and GEH-3-57, the second and third cf five 
Zircaloy-2 clad fuel rods irradiated in NaK filled capsules in the MPR 
and ETR, has been started. Cladding failure on fuel rods GEE!-3-32 has 
been found in the form of cladding splits 2-1/2" long at one end and one 
inch long at the other. 
yet horn. 
at the middle of the rod where it is unaffected by the splitting. 
GEH-3-32 operated at 400 C except for the last one-third of the irradia- 
tion when the temperature rose to 540 C because of reactor operation 
changes. GEH-3-57 whicb operated 
at 550 C to an exposure of 2100 MWD/T shows a maximum diameter imrease 
of 1.5 percent, but in this same region it decreased in lergth approxi- 
mately 0.8 percent. 
are being made. Eo clad failure is evident in this fuel rod. Ten 3ore 
assemblies containing fuel rods sbilar to those now being exambed have 
been shipped to the MEl. These irradiations, to begin as soon as space 
is available, will extend the coverage of temperature, exposure, and 
cladding restraint parameters. 

The extent of cracking in the uranium is not 
A diameter increase of approximately one percent was found 

Exposure of the fuel was 3500 MWD/T. 

More complete measurements and density deteminations 

To attempt a statistical analysis of the effect of tmperature, exposure, 
and cladding upon fuel rod swelling, a series of NaK capsule experhents 
has been designed for irradiation in process tubes of Hanford reactors. 
Twenty-eight capsules have been completed. Irradiation should begin ic 
August. 

Tubular fuel specimens (coextruded, KER size) have been tested i~i EXYO-4 
flow loop with 0.025'' diameter defects through the clad to the uranium 
on both the inside and outside surfaces. Pieces defected 01; the outside 
surface in each of five metallurgical conditions (as-extruded, four beta 
treatments) deform almost exclusively on the outside surface. 
defected on the inside surface in each of the five conditions appear to 
deform during corrosion failure on the inside surface leavicg the outside 
surface unaffected. 

Pieces 

A beta treated, defected, coextruded fuel rod specimen tested in tne 
"heated-rod" loop at 30 kw/ft was more severely damaged and corroded 
than a similar non-power generating rod tested in ELMO-4. 
mation at the 0.025" diameter defect and the cavity under the defect ir 
the uranium fuel appeared larger than in the unheated rod. 

Clad defor- 

Metallurgical Development. The change in extrusion coefficients and 
extrusion pressures with a variation in billet composition and grair, 
size is being determined. In each instance, the billets will be extrdded 
in the as-cast and heat treated form. Variables to be considered are: 
(1) a difference in billet cooling rate from the molten state, (2) a var- 
iation in carbon content from 50 ppm to two w/o CBrbOlLJ and (3) a varia- 
tion in zirconium content from 230 ppm to two w/o zirconium. Approxbately 
one-third of the castings have been cmpleted. 

12400 IO 
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Facilities and Equipment. Stainless steel dummies are e-rrren%ly being 
fabricated to test out the principle of dismantling fuel elements and 
making the necessary measurements, and then reassembling for further 
irradiation. These stainless dummies will simulate the conditions for 
remote dismantling operation under fifteen feet of water. 
being constructed for both the tubular and cluster geometries. 

ElemeLts are 

A 4000-watt ultrasonic welding machine was received and installed in 306 
Building. The unit is now operating. 

Modifications to the seven-ton draw bench to increase its capacity and 
versatility are approximately 90 percent complete. 

2. REACTOR PROGRAM 

Coolmt Systems Development 

Rupture Testinq. 
Zircaloy-2 rod with three 0.025" side pinholes was exposed for one hour 
to 300 C water at 1650 psi, 30 kw/ft power rate, and 20 fps velocity. 
The rod had been isotherinally beta heat treated. 
this rod were slightly more severe than corresponding rods tested with- 
out internal heat generation. "he maximum diameter of the rod increased 
frm 0.593" to 0.76". Each of the defected areas swelled to about 0.7" 
diameter and split the Zircaloy-2 cladding. In contrast to the behavior 
of unheated ruptures in which the Zircaloy cladding was torn almost com- 
pletely around the base, a longitudinal spliL, on the swollen mounds was 
found in the current tests. Further tests of one and two hours are 
planned on these rods. 

A single coextruded and predefected urwium and 

Rupture results from 

In another series of tests the effect of heat treatment was determined on 
the rupture effects of coextruded uranium and Zircaloy-2 tubes which had 
been pre-defected on the inside surface with a 0.025" pinhole and exposed 
to 300 C water for one and two hours. 
variations in heat treatment was tested: as extruded; beta heat-treated, 
furnace cooled; beta heat-treated, air cooled; beta heat-treated, water 
quenched; beta heat-treated, furnace cooled to 600 C and held for ten 
minutes. Essentially all ruptiiing and swelling rerrained in the inside 
surface on all tubes. Both the as-extruded and beta treated furnace- 
cooled pieces ruptured badly, decreasing on the inside diameter frm 
1.34" to 0.52". 
of swelling during the second hour's exposure. 
water quenched and beta-600 C heat-treated tubes had not ruptured after 
two hours. 

One rod each with the following 

The beta heat-treated, air cooled tcbe had a mall amount 
The beta heat-treated, 

Four coextruded rods beta heat-treated for 5, 10, 15 and 20 minutes and 
followed by air cooling have been tested for two hours in 300 C water. 
Rupture results of the pre-defected rods were consistently the saae, oy're- 
half inch diameter raised and torn mounds being formed at the defects on 
each of the rods. 



Decontanination Studies. Tests have been completed in E3NO-lC) to deter- 
mine whether the APACE decontamination process will attack the graphitar 
beariags in the recirculating pumps. After three coaplete decoatazina- 
tiom, examination of the bearings showed EO visible attack. It was con- 
cluded that the APACE process can be used to decontaminate loop system 
containing pumps with graphitar bearings. Tests are schesuled IC the 
shielded prototype in 1706-KE. 

Work has been completed on the IRP Loop in 242-B md shake-dm rims are 
in progress. 
had to be repadred, the loop has run very well. 
irradiated sample was connected to the system ad operated at tmzerature 
with no leaks, and the cask is now being loaded with the first saz2le of 
irradiated urmium for a "hot" shake-down run in the loop. 

With the exception that the packing i~ the Powell valves 
Tne mpty cask for tke 

Inhibitor Studies. In a test to determine the effectiveness of s33i-33 

dichromate as m inhibitor in high temperature water, coqozs Gf A-212 
carbor, steel, sensitized and non-sensitized 304 stainless steel a*dd 
Zirzaloy-2 were exposed for 196 hours to deionized water coritaickg 59 

ppm dichromate at 300 C md pH 4.5. The weigkt gains for the Zr-2 were 
too small to evaluate the effect of the dichromate trea*aect. The urrifom 
corrosion of carbon and stainless steel was reduced mder these ccnditions 
to values found in water with no dichromate at pH 10. 
mils deep due to recluced inhibitor concentration in the crevices were found 
at the edges of the carbon steel coupons where the coupons were neld by 
the holders. Pitting is a general problem found with all anodic ir,'nibitcrs 
when present in insufficient concentration. When crevices came% %e elh- 
bated, the inhibitor concentration should be increased to coztrol pitting 
corrosion. 

Pits three to five 

Aluminum Corrosion Studies. Loop KER-3 was decontamL?ated in Yay, a 
new Zr-2 tu5e was installed in preparation for tests at higher tezyers- 
tures and pressures, 
has been so low that no accurate measurenents could be made. be lozzg- 
tern test was planned on aluminm at a heat flux and water temperatures 
caparable to those expected in advanced reactors. 
this, two short-term conditioning tests were run to ensure proper water 
quality and control. 
exposure at surface temperatures up to 265 C for 23 days. 
appeared to be in very good condition. The second cozditiosing test COB- 

sisting of Doe slugs clad in aluminum (c-810 and X-8001) was mde ur, of 
pieces which had been canned earlier under less favora3le cocditioss, but 
which were considered satisfactory for the short-tern! test. After 10 days 
operation in the region of highest power and highest local water teapera- 
ture (surface temperature -275 C) a high neutron activity frm this test 
caused the reactor to scram. 
two X-8001 clad slugs had ruptured. 
slugs had failed in several spots, and all of these were located af the 
region where spot-welding had occurred. 
had occurred, but no serious deformations of the slugs took place. Ex- 
cept at the spot-welded regions, corrosion resistance of the slugs was 

In all previous in-reactor tests the tctal corsosioaa 

IXI preparatim for 

The pieces from the first test were discharged after 
The slags 

Upon discharge of the slugs it was fowd that 
Examination revealed that tbe r-&u.red 

In a few places slight swelllcg 
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generally good. Serious corrosion was found on two adjacent slugs at the 
point where the ribs were spot-welded to the jacket. Although the exact 
reason for this localized attack is not known, it demonstrates that the 
corrosion characteristics of X-8001 can be changed drastically by slight 
variations in the canr?ing procedure. 

After the second conditioning charge had been removed, an attempt was 
made to charge the long-term test consisting of 20 Doe slugs clad in 
X-8001 and a thermocouple assembly. The Doe slugs were charged without 
difficulty, but when the thermocouple assembly would not seal properly, 
the Doe slugs were discharged and KER-3 was charged with dummies in prep- 
aration for the next test. 

In preparation for the long-term aluminum test, new Doe pieces are being 
canned in c-810 and X-8001 by the best available method and will be given 
rigorous testing. 
and pre-tested. 

A new hproved thermocougle asseably is being fabricated 

Component Testing. An hTR cap sealed with a Flexitallic gasket success- 
fully ComFleted 1369 thermal cycles between 200 and 550 F with no leakage 
and Gas removed from testing. -A Cacadian rolled nozzle-tube seal was 
removed from the ELMO-7 test loop after completing 4188 thermal cycles 
from 300 to 525 F at 1430 psi and 3993 cycles from 300-550 F at 1850 psi 
with no leakage. 
of the usual 1200 ft-lb began leaking on the first thermal cycle and was 
valved out from further testing. A screwed nozzle-tube Joint with bell- 
ring seals has TOO thermal cycles from 250-550 F with no leeage md one 
with banana ring seals has operated 600 hours at 572 F with no observed 
leakage. 

A flared nozzle-tube joint with 800 ft-lb torque instead 

Structural Materials Development 

Zircaloy Retubins. 
has commenced at each of the four contractors' plmts. 
produced extrusions for processing at Tube Reducing Corporation. 
the first pass in the tube reducing machine, progress will cease because 
of the steel strike unless other arrangements can be made for vacuum 
annealing. Superior Tube and Harvey Aluminum are each preparing billets 
and conducting final development tests prior to pilot scale production. 
Mallory Sharon Metals is still developing the proper tool desigm for the 
Intraform machine. Latest test results are encouraging. Delivery of the 
first pilot lots of tubing from each vendor should occur during the last 
quarter of CY-59. 

Fabrication of ribbed, Zircaloy-2 BDF process tubes 

After 
Allegheny has 

Ribless, C-Reactor size, Zircaloy-2 process tubes are being fabricated by 

Bridgeport Brass Company and Harvey Aluminum Campany. 
extrude and finish with a single tube reducing pass while Harvey plas to 
finish by two cold drawing passes. 
during late August or September. 

Bridgeport will 

Initial deliveries are scheduled 



NPR Process Tabes. 
duction of 70 NPR process tubes. 

Three vendors have each start€:', work oc the prc- 
Allegheny-Ludlum Steel Ccmqany nas 

produced nine extr&ions. 
they are to be welded to form three tube blanks. 
they will go to Tube Reducing Corporation to receive th2 final reduction 
to NPR size. Because of a long delivery on a critical part, the tube 
reducing machine will riot be ready to receive these tubes mtil October. 
Allegheny Ludlum is ROW shut down by the steel strike, so this contract 
is temporarily at a standstill. 

These have beec sent to Budd Cmpasy where 
From Budd Cogpany 

Harvey Aluminum has one ingot in the mill which is being prepared to 
form two extrusion billets. Material is now being melted t3 frrrnish 
a third billet needed to provide an economical rim on the 8000-tozl 
extrusion press. 
of August 3 as a pilot run. 
dimeter and lecgth by September 15. 

Tne three full le&h blanks will be extruded the week 
Ynese should be cold  lug drawn to final 

Chase Brass &Copper Coapmy has just received the first ingots frm the 
melter. 
September. 

They expect to have their first extrusions Eade by the end of 

Nonmetallic Materials Development 

MTR Graphite Irradiations. 
four samples of GL-10 graphite and four samsles of CSF as reference 
standards was charged into the HIT? oc June 29. 
well throughout the first cycle, but after the shiitdown on Augcst 1, 
diffic*lty was experienced in holding the rod to the magnet. 
attempts were made before the rod was necessarily discharged. 
atioa of the mechanism revealed that considerable sticking is encountered 
at 2/3 throwout. 
irradiation exemination of GEH-19-1. 
disclose the binding parts. 
then replaced at a=~ early shutdon since otherwise it is in good cordition. 
Design of the GEH-19 experiments is being modified slightly on tbe basis 
of experience gained on GEH-19-1 ad 19-2 and fabrication of GEE-19-3 mil 
19-4 has been started. 

The GEH-19-2 modified shim rod coctaining 

This experiment worked 

Seven 
Exanh- 

This is approximately what was observed bricg post- 

If possible, the rod will be repaired and 
Selective lu3rication failed to 

Twenty-one capsules containing samples of MPR candidate graphites were 
also charged Into the MTR on June 29, and will receive an exposure 
approximately equivalent to 2000 KWD/AT at Hanford at a calculated terc- 
perature of greater than 800 C. 

ETR Graphite Irradiations. 
experiments in the ETR continue to operate satisfactorily. 
temperatures on GEH-13-1 vary from 800 C to 950 C along the capsule 
length at full reactor power and on GEH-13-2 vary frm 625 C to 800 C 
along the capsule. 
month. 

The first two GEH-13 graphite irradiation 
Sample 

However, the GllR operated very little during the 
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The ETR GEH-13-3 and 4 experiments were installed in positions H-5 and 
E-14, respectively, and will be run under vacuum in the sane mmner as 
GEH-13-1 and 2. It will not be known until reactor startup whether or 
not these installations were completely satisfactory. 

GETR Graphite Irradiations. The first two of the HAP0 graphite irradi- 
ation experiments in the GEZR were built during the month. 
experiment going into the E-5 center loop position of the GETR contains 
twelve sets of four samples. Six of the sets contain needle coke graphites 
from Great Lakes Carbon Corporation (GL-10 and GL-11) and National Carbon 
Company ('JC), with CSF as a standard; the other six sets contain a series 
of samples to determine the effect of fine particle size on the contraction 
rate. 
position of the GETR. It contains eight sets of four samples. 
contain GL-10, GL-11 and VC and the other four cotltain graphites from 
Speer Carbon Company, SP-9, SP-10 and SV. All eight sets have a CSF 
sample as a reference standard. 

H-1, the 

The second experiment, H-2, will be located in the E-7 side loop 
Four sets 

IP-22A Intermediate Temperature Gra?hite Irradiation. 
assenibly .in 1573-DR which became iroperative soon after installation on 
April 27 was replaced with a second unit on July 3. 
were again used for the test. 
of the desired settings of 200 C and 300 C. 

The firs% test 

CSF graphite samples 
Temperature control has been within f 5 C 

Graphite Radiation Damage. 
radiation-induced contraction of graphite is the relief of stresses 

A favored mechanism for high-temperature, 

developed upon cooling frm graphitization temperatures. 
boundaries between crystallites joined at the edges of the basal planes 
appear to be one of the sources for these stresses. 
has been found that the angle of misorientation, defined as the angle 
between the Icot axes of the two crystallites should increase by an amount: 

Small angle 

Theoretically, it 

where A T = TG - T, TG = graphitization 
orientation at TG, d = coefficient of 
direction for single crystal graphite. 

temperature, 8, = =@e of:mis- 
thermal expansion in the 'c0' 

For small Qo, (<0.1 radian), this simplifies to: 

The value of ( d b T) is approximately 0.08, if TG = 2800 C and T = 500 C. 
Thus, the increase in misorientation between crystallites resulting from 
cooling of the graphite from graphitization temperature to 500 C is approx- 
imately eight percent of the misorientation originally present , eo, prior 
to cooling. This increase in angular orientation will produce stresses of 
various types and magnitudes dependent on the structural details of the 



graphite model assumed. Eowever, if the crystallites are ccxistrained 
frm deforming freely, as is probable, a stress field tending to cause 
the graphite to contract would result. 

Hot Water Resistance of Elastomers. Additional work bas been undertaken 
to determine the resistance of elastomers to long time immersion in boil- 
ing water and water at 175 C. Resdts on immersions for 5GOO hours in 
boiling water indicate that there are several classes Gf materials that 
will perform satisfactorily. The best of these are the silicone rubber 
Silastic s2096 and the nitrile rubber Hycar 1002. 
hours at 175 C show that the material least affected is Silas5ic SW6. 
Hycar 1002 gaired considerable weight aad was substantially swelled. 

Immersions for 2000 

Themal Hydraulics Studies 

Equipment Projects. 
fying equipent (Project ec-661) which was installed in 189-~ to arcvide 
additioa;al heat generating capacity in the Heat Transfer Laboratory. 
Checks on the response of the equipnent to a steg change ia power level 
(1m to C$) indicated that it took 1.24 seconds for the power level to 
drop to 22$ of the initial power of 2700 KW. Other tests hdicated the 
equipment had the characteristic of mamentarily surging in power level 
when the circuit breakers were closed after a.ri ertiergescy shutdowzl performed 
by opesing the main circuit breakers. 

Acceptance tests were continued on the silicon recti- 

The project (CG-834) to modify the High Pressure Heat Transfer Apparatus 
for higher flow and heat generating capacities and to &low transient type 
experiments continued on schedule. 
obtaining a satisfactory valving arrangement for the transient experiments 
to simulate conditions following a rupture of a hydrauic connector to a 
process tube. Present plans are to install a storage tank to supply water 
to the electrically heated test section after valving off the maia Fart of 
the apparatus and opening the discharge of the test section 30 atmosphere. 
Procurement of equipment for other parts of the modifications proceeded 
with the ordering of two 150 KW electric preheaters. 

Design efforts were coccentrated on 

'dydraulic Studies. 
of flow hcrease possible in a BDF type reactor process tu3e with en- 
largement of the rear fittings. The results indicated that a 5.35 in- 
crease In flow would be possible if the header adapter were reerned from 
its present size of 0.469 inch to 0.550 inch (the size of the rear hy- 
draulic connector). 
aod larger adapters at the nozzle and header, a flaw increase of 14% 
could be possible. 
may not be obtainable without other possibly extensive modifications to 
the reactor and careful consideration of the resulting changes in the heat 
transfer and hydraulic characteristics of the process. 

The gathering of data to indicate the increase in pressure drop for '7-rod 
cluster fuel elements due to the presence of wire wraps was completed for 
the 0.704-inch diameter rods in a 2.70-inch process tube. 
a slightly higher pressure drop increase due to wire wrapping fer the 

A preliminary study was made to dete-mine the mout 

With the installation of larger hydraulic connectors 

It was realized, however, that such flow increases 

The data show 
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0.704-inch rods than for the 0.780-inch rod assembly. 
value of pressure drop for the non-wrapped 0.704-inch rod assembly is 
only about one-half that for the Eon-wrapped 0.780-inch rod assembly, 
so the 0.704-inch rod assembly still has less pressure drop when wire 
wrapped than does the larger sized 0.780-inch rod assembly. 

However, the 

Estimates were made for tube flow rates which would flush perfs and/or 
fuel elements for the old reactor process tubes. 
laboratory tests that the charge would begin to move at 20 gpm. 
information is of v'alue during the procedilre used for leak testing. 

It appeared from 
This 

Miscellaneous. Modification of the Low Pressure Heat Transfer Apparatus 
to allow use of short test sections for special heat transfer stadies of 
present Hmford reactor fuel elemezts was cmpleted. IA addition, a bus 
intertie to allow operation of the apparatus with either the motor gen- 
erators or the silicon rectifiers as a heat generating source was 754 
completed. 

Plans were cmpleted for the installation of a three-foot electrically 
heated test section simulating 7-rod cluster fuel element in the hori- 
zontal part of the high pressure heat transfer apparatus. 
tion will be at flow rates prototypical of NPR conditions but at somewhat 
reduced pressures. 

Experimenta- 

An experiment was rim on the high pressure heat transfer apparatus to 
Investigate surface temperatures when boiling conditions change from 
nucleate to film boiling. A horizontal test section was used which con- 
sisted of a 1.43-inch solid rod centered in a 1.690-inch stainless steel 
pipe arranged so that heat passed fm the rod surface to water flowing 
through the annulus. 
passage of direct current from motor-generator sets and was supported in 
the pipe at intervals of 14-1/2 inches by sets of centering pins consist- 
ing of four pins 90 apart. 

While the flow was maintained constant at 10 gpm, the heat inpilt to the 
test section was increas d by small steps. 
mately 160,000 Btu/hr-ft , the thermocouples at the top of the heated 
surface indicated a large temperature change as might be expected with a 
change in boiling conditions from nucleate to film boiling. F'urther in- 
creases in heat flux resulted in a temperature jump by the thermocouples 
on the heated surface at the bottom of the annulus and then slow gradual 
increases in temperature of both the top and bottam thermocouples. At a 
heat flux of approximately 400,000 Btu/hr-ft2, the experiment was ter- 
minated due to failure of most of the thermocouples. 
surface temperatures were approximately 1200 F and the calculated exit 
stem quality was 7@. 

The rod was heated over a length of 21 feet by 

At a heat flux of approxi- B 

At that point the 

Mechanical Equipment Development 

Organic Cooling System Components. The MWS-1 Facility operated for 736 
hours during the month with temperature maintained at 300 C and pressure - 
at 275 psig. 
ated satisfactorily throughout the month. 

The chempq and three mechanical seal assemblies have oper- 
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Reactor Techolqgy Develogment 

Neutron and Gamma Attenuation Measurements. The second irradiations to 
determine the neutron and gama attenuation properties of iron-serpentine 
concrete and barite concrete as a function of baking temperature were 
made in the lo5 DR reactor test wells. 
on these two concretes are being counted. 
expected to have good neutron attenuation characteristics at elevated 
temperatures due to high hydrogen retention. 
date material for certain portions of the NPR biological shield. 

The foils from the first tests 
Iron-serpentine concrete is 

This concrete is a candi- 

Preparations have been made to place the perforated ferrophosphords con- 
crete test slabs in the lo5 DR test wells during the next reactor shutdown. 
These test spechens will be used to study experimentally the effects of 
process tube penetrations on the shielding properties of bulk material. 

Prelisiaary analysis of the foil coucYing rate data from the first loading 
of the NPR thermal shield test ir?dicates an attematiola factor for thermal 
neutrons of about 6 x 10-3 through the one-inch boron steel plate. 
second foil loading is being irradiated, and a third loading is ready for 
insertion at the next available reactor shutdown. 

The 

Shielding Icstruments. Another leak has developed in the neutron spec- 
trometer chamber. Negotiations are under way with Argonne National 
Laboratories for the purchase of another chamber of the Perlow type. 
Construction of the neutron collimator for use with the spectrmeter in 
bulk shielding measurements is 90$ complete. 

FABRICATION DEVELOPMENT 

SDecial Alumicum-Plutonium Fuel Elements 

This special fabrication is now complete. A total of 181 Al - 7.4 w/o Pu 
fuel elements, 8001 Al alloy coextrusion clad with integral er.d caps have 
been shipped to SRP for irradiation. In addition, four Al uranium elements 
were shipped for ex-reactor evaluation. 
were extruded. 
than 80$ while the over-all yield was about 654. 
this decreased reject rate was an improved outgassing cycle. 
modification of the rod straightener dropped the inclusion reject rate to 
zero. All the transplutonic elements were machined with no radioactive 
contamination of the machined surface, indicating that chemical etchirg 
along was sufficient to minimize the contamination of the can wall during 
billet assembly. 

A total of 265 Pu-bearing rods 
The yield on the last 50 rods extruded was slightly better 

The principal reason for 
In addition, 

Plutonium-Aluminum Thin Foils 

Several different types of thin foils of a plutonium-aluminum alloy were 
fabricated. A 1.8 w/o Pu-A1 rod was rolled to a thickness of 0.010-inch 
and 80-1/2-inch diameter discs punched to fulfill the PCTR requirements. 
All of the bar stock (1/4 x 1 x 6-1/2-inch) for the Oak Ridge National 
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Laboratories rooIzitoring foils has been rolled to 0.010 
of the four bars produced 155 acceptable discs. These 
weighed and are awaiting the perfectioc of the canning 

imk thick. @"e 
have beer, cleaned, 
oreration 

Several pieces of foil were stack rolled with axmeding heat trestzcents 
between roll passes. 
0.002 inch. 
were punched fron this thi3 foil for a US3 Radiatioc Defense Laboratory 
request. 

These pieces have been rolled to a thickness of 
Three-eighths inch discs contafning 0.050 gram plutonim 

Special Palm Target Elements 

Experimentation with extrusion cmpactirig of mixed Al ad oxide cores has 
contiried. 
near the front end and fishtailing at the rear end. 
are being tried to elhicate fishtails apzd rcade9 froct cone to sidewall 
angle is being tried to elhimite dog-bone. The optimw strem lize flow 
angle for this type extrusion is beis,g inves5igated by sectionirg extriided 
pieces. The aclgle appears to be aFproxiiEately 65O izcluded angle. 

Currenat prcblms with this tne coextrtlsioc include dog-boce 
Shear type coaponents 

Sufficient Palm oxide was received frm Savannah fiiver to maka seven Palm 
elements, and Hanford supplied enough fcr 22 ~omal elmeDts fcr Caqaign V. 
The Savamah River material was fabricsted into seven acceptable elcaents. 
Six elements contaicing the noma1 qmtity of Pala oxide were fabricated 
from the Haraford material. The rmaicing qwtity was used to make eigh% 
elements contaicing double +,he qwtity of Pslm oxide. 
cortaicing the nomal quastity of Palm oxide were acceptable* 
made from the Savmah River material have three to four times as much 
gamma radiation as those made from the Haaford miterial. The Savamah 
River elements were also much more difficult to decontminate a^, the extru- 
sion billet stage. 
elements to cover alpha contamination. 
problems were not encoulztered with the Hmforcl material. 

All of the eleaents 
The elments 

?hey also required caps welded on the rear end of the 
The contmhatioz and radiation 

Four of the elements made with the double qwtity of Paln oxide were 
acceptable. Three were lost at extrusion whe2 the cm wall ~qtwed. 
Except for the extruded rod and the extrusion dies, EO containatioa was 
spread. The dies were subsequently decontaminated. The remairbg ex- 
trusion was badly dog-boned. The radiographs showed DO deteztakle can 
wall at one point although no contadnation was observed on the outside 
of the rod. 
elements as possible, approximately 25$ of the core material was sawed 
off from this element to rexriove the dog-boned area. 
to weld a 1/8" duainum cap over the exposed core but was msuccessful. 

Since there was a great desire to salvage as many of the 

h attempt was made 

B. WEAPONS - 3000 PROGRAM 

Research and developmeEt in the field of plutcnim metallurgy contimed in 
support of the Hanford 234-5 Building Operatiom ad weapons developnect 
programs of the University of California Radiation Laborato-ry (Project Wnitney ' 
Details of these activities are repcrted separately via distributio2 lists 
appropriate to weapons develcpmelzt work. 
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C. REACTOR DEVELaPMEMT - 4000 PROGRAM 

1. PLUTONIUM RECYCLE PROGRAM 

Plutonium Fuels Development 

Basic Studies. 
have continued. 
physical mixtures of the two components have been heated in hydrogen. 
Sintered density as a function of time and temperature has been determined 
for tines of one and eight horns up to 1600 C. In general, there seems to 
be a minima on isothermal plots of density versus canposition ir: the inter- 
mediate range 20-40 w/o Pu02. At cozxentrations greater than 40 w/o Pu02, 
density Increases rapidly with increasing pU02. 
(produced by decomposing plutoni'm oxalate at 300 C) sintered to 8 greater 
density thm ball milled PUR grade U02. 
time, ad tabaated in percent of the theoretical crystallographic density, 
can be see3 below: 

Sinterability studies on the iscrmorphaw system UOpPuQ 
One-half-inch diameter x 3/8" long cmpacts containing 

In every case pure PuO2 

The data, for a-one hour soak 

Temp. U02 Pu02 --- 
1100 63.9 79.6 
1200 68.0 82.5 
1300 72.5 89.3 
1400 76.6 88.6 
1500 82.9 93.6 
1600 86.2 96.5 

These values were obtained by weights and physical dimensiors and are less 
accurate than densities obtained by water hmersion. Water immersion den- 
sities, however, do not account for the open porosity, and, consequently, 
the values obtained are somewhat misleading. Densities obtained by water 
immersion are nearly constant regardless of thermal treatmeat and iridicate 
the void volume he to closed porosity to be on the order of lo&. Since 
the density obtained by dimensions does increase with sinteriag temperature, 
the densification must be largely due to a decrease in the open porosity 
during sintering. 

The tungsten ribbon furnace for melting point determinations has operates 
satisfactorily at temperatures in excess of 2700 C. Ra6iation absorption 
corrections have been determined for the Pyrex sight glass and the lucite 
hood face. Uranium dioxide heated to 2400 C in flowing argon possesses 
a high vapor pressure and an "eruption" of the sample was observed near 
this temperature. 
vacuo. It is planned to commit the hood containing the furnace to plu- 
tonium oxide work during the next month. 

Fabrication Studies. Thermal cycling of Zircaloy clad Al-Pu and Al cored 
elements fabricated by swage sizing is continuing in an effort to f;;r%beP 
understand the ratcheting mechanism which is occurring during this treat- 
ment. 

A similar but more severe effect was also observed in 

The elements are cycled in an autoclave under conditions which 
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approximate those expected 13 the PRTR, i.e., heating ad cooling ra%es of 
about 4 F per minute and a presslure of l3OO psig. 
quate end clearance for thermal expamion. 
wrapped elements which contain Al-Pu alloy were successfully themally 
cycled 59 times between 100 and 350 C. 
fabrication of a 7-rod cluster for KER irradiation. 
both been swage sized, the core in one of the elemeots was loose at the 
start of the test and after 59 cycles this element showed no external signs 
of distortion or loosening of the wire. Radiography indicated that the 
core had shrurrk about 0.045 inch. The other element which had a tight core 
to start with showed no visible signs of distortion up through 19 cycles; 
however, the core had shrunk about 0.170 inch. After 59 cycles, this 
element was corkscrewed with the wire (about 0.100 inch), the surface 'had 
bumps approximately 0.005 inch high, the wire had loosened, and the core 
had shrunk about 0.227 imh. 
aforementioned KEF4 test. 

All elemedts have ade- 
Two eightees-inch long wire 

These were spare elenents frm the 
Even though they had 

About x) cycles would be eqected :la the 

Four three-foot long Al-Pu core swage-sized elements which were extras 
from the fabrication of clusters for ETR irradiatioz were also success- 
fully cycled 59 times betweea 100 ar.d 350 C. 
wire wrapped. 
however, there was very little external evidence of distortion. Radiogra2hy 
indicated that the cores had shrunzk from 0.053 to 0.230 inch. At the end of 
59 cycles, however, the elements were corkscrewed, there were 0.005 inch 
bumps on the surface, the wires were loose, and the cores had shmnic about 
0.200 inch on +,he wire wrapped elenests and about 0.300 inch 011 the elelnent 
which was not wrapped. The over-all lengt'a of the Zircaloy claddicg de- 
creased slightly as a result of these tests. The 7- and 19-rod clusters 
would probably be cycled about fifteen times during their residence tbes 
in the ETR. It is felt that the wire loosenicg probles caxi be solved by 
attachment under less tension. 

Three of these elements were 
At the end of 19 cycles, the wires were beginning to loosen; 

Ten more three-foot long Zircaloy clad elements containing Al cores were 
fabricated aEd swage sized to a lesser degree (abwt 0.002 to 0.003 inch 
on the diameter). 
of the test and probably had a maximi diametral gap of about 0.006 inch. 
At the end of 22 cycles, five of the elemects were straight an3 a2peared 
unchanged while the other five were bowed. The core length remined up?- 

changed in the straight elements and shrunk as much as 0.6 inch in the 
bowed ones. Reject tubing was used in this tes',, and one of the tubes 
showed longitudinal cracks starting from the inside. nese are visible 
because necking can be seen on the external surface. This elemetit was 
sectioned, galled areas were observed which are accompanied by extensive 
cracking of the tubing from the inside. It is felt that less redaction 
during swaging is desirable and that the applicatior, of a lubricant will 
help prevent galling between the Al and Zr ad the resulting distortior 
of the element. These elesents were further cycled to 34 times with the 
subsequent additional shortening of the cores. 
end of 22 cycles are now beginning to show sigm of distortion. 

The cores in these elements were loose before the start 

Those uchmged at the 
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Three rods from the Mark 1-3 19-rod drmrmy cluster, which had received 
1XX) hours in hydraulic testing with about 100 thermal cycles, have 
been bisected and examined. Two of the rods were Zircaloy-2 clad and 
one was type 304-L stainless steel clad. 
1100 aluminum rod, resulting in a slip fit between tube and core of six 
to seven mils. 
Zircaloy clad rod had lengthened within the cluster and being restrained 
by the two end brackets was bowed. After disassembling the cluster, the 
rod was found to bow almost two inches in the center. Measuring the rod 
for the over-all length proved the rod had increased 1/4 insh. 
Zircaloy clad rod was in excelleat shape and showed no external signs of 
the test. All the stainless steel clad rods were straight, and oKLy one 
showed sics of lengthening. 
original length. 

Both were charged with 1/2-inch 

A 1/2 inch gap was left between core and end cap. One 

The other 

This rod measwed 1/16 inch longer than the 

These three rods were bisected by milling two slots through the cladding 
the full length of the rods. 
extent that the now free cladding had to be forcea3ly peeled frw the 
core. 
end caps as shown in Table I. 

The cores had increased in dimeter to an 

Measurements were made of core length and inside length between 

More thermal cycle tests are being m on full length elemen% fabricated 
by various processes. A number of experimental pieces were assabled for 
cycling io the autoclave. This program outline is as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

Clearances - various clearances between core and can are 
being effected by swaging in one case an5 honing in mother. 
A minimum clearance will be established above which ratchet- 
ing does not occur. 

Lubrication - the core is being emouraged to slip (rather 
than seize) imide the can by the use of alcohol dag, also 
by etching an? autoclaving the inside of the cans. 

Bonding - mechanical bonding of the can to the core is teing 
tried by heavy swaging. 
casting is being investigated. 

Metallurgical bonding by pressure 

Mechanical relief - various core desigas are being tried $0 

minimize stress on the can walls. These include short 
sections separated by lugs, circumferential grooves, longi- 
tudinal grooves, and a "bell and bevel" design. Hollok- cores 
are also being tried. 

Alloying - various core alloys are being investigated which will 
have a coefficient of expansion closer to that of Zircaloy. 

Can materials - study of alternate canning materials such as 
X-8001 c-810 aluminum alloys and thin-walled 304-L stainless 
steel, which have been in progress on a sinall scale for some 
the, are being accelerated. 
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Sixty-four billets were cast this month as follows: 
master alloy billets, 26 Al-7.4 w/o Pu billets, 18 fi-1.8 w/o Pu billets, 
concluding the fabrication of fuel rods for experimental physics, and 
seven Al-x) w/o U billets to be used as base material to investigate the 
properties of some Al-U-Pu alloys. 

13 Al-13 w/o Pu 

Analyses of Al-Pu billets produced by four reductions, using Pu oxide, 
were, in general, far below the nominal 1.8 w/o for which the charge was 
calculated. 
however, radiographs of the billets show no segregation. 

A coextrusion, nominally 9/16-inch diameter of seven w/o Al-Pu clad in 
1100 AI., was completed. The reductiolj in area was 20 to 1. Extrusion 
temperature was 525 C. 
noticed. 
integral ends. 

Weld closure tests have been run on 0.005-inch 17-7 P3 and 0.008-inch 
304-L stainless tubing usbg a l/2-inch thick end cap; the joint design 
being the same as that used to close the Zircaloy tubes for the 19-rod 
cluster. Good results were obtained, and the closure is not difficult. 

Analyses of samples of the flux have not been received; 

Can wall variations along the rod length were 
Additional billets are being fabricated for coextrusions with 

A loading of 234 1.8 w/o Pu-Al rods was fabricated for the Physical 
Constants Test Reactor. The Pu used was from a single run, the isotopic 
content of which had been previously determined. The cores were extruded 
to 0.501-inch diameter, straightened, cut to length and then slipped irto 
Zircaloy-2 cans. 
types, had a flat cap welded into one end and a tapered cap in the other. 
The separable types have a 0.005-inch Zircaloy-2 foil electron beam welded 
over one end. These pieces are made in two halves; they are assembled by 
means of a Zircaloy sleeve with monitoring foils held between the "thin 
window" ends of the rods. 

All of the fuel pieces, with the exception of the separable 

Also included in this loading was the fabrication of 40 foils 0.010 inch 
thick punched frcsn 1.8 w/o Pu-Al and clad with 0.005 inch of alminm. 
The cores were punched from rolled foil and clad by cold welding the 
aluminum foil. 

Fuel Evaluation. 
which were charged In the MI!R on June 8, 1959, were discharged at the con- 

The two, high-density, UO2-PuO2 capsules (GEE-14-19, a), 

clusion of MI'R Cycle 124 on July 20, 1959. 
have the Irradiated specimens returned to HAP0 for radianetallurgical 
examination. 

Arrangements are being msde to 

Of the sixteen capsules (GEH-14-5 through 12 and GEH-14-42 through 49) 
containing Al-5, 10, 15, and '20 w/o Pu and Al-12 w/o Si-5, 10, 15, and 
X) w/o Pu alloy cores, twelve were charged into the MlR at the start of 
Cycle 124. The other four were placed In the reactor at the start of 
Cycle 125. All of the capsules are to operate at 30 kw/ft. Individual 
specimens will be irradiated from two to six MTR cycles. 
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The radiometallurgical exemination of the four, high-bumup, Al -Pu, mad 
Al-SI-Pu alloy capsules (GEH-14-23, 24, 25, 26) has been cmpleted with 
the exception of the burnup analysis and evaluation of the fraztu-re- 
surface replicas. No significant chaages have been noted to date. 

The four-rod, Al-Pu and A1-si-P~ alloy cluster (IP-186A) irradiated in 
KER Loop 3 is currently being examined in the Radiometallurgy Laboratory. 
The work is nearly complete. 
tion, burnup analysis, and x-ray exemination. 

Item to be finished are replica exmina- 

The seven-rod, Al-Pu alloy cluster prepared for irradiation h the current 
KER Loop 1 charge (IP-25OA) was not charged as scheduled. 
lrradiation test was postponed until the next scheduled outage of Loop 3 
or Loop 1. The element will be delivered to the reactor before August 1, 
1959, as requested. 

The cluster 

Two of the six Pu02 impregnated graphite capsules sent to the K?R are now 
being irradiated in the reactor. 
thermal neutron flux of 7 to 8 x 1013 cv for four and eight MTR cycles 
which will be 25 and 50 perc5nt burnup of the plutonium atoms. 
flux, then, they will be operating with a n;aximm core temperature of 1432 F 
(780 C) and a surface heat flux of 161,500 3tu/hr-ft2. 

The three-foot long, seven-rod Zircaloy-clad Al-Pu cluster (GEX-11-1) is 
now being irradiated ir- the ETR 3x3 loop facility. 
in one of the loop seals, it will be necessary to run the experbe&t at 
reduced power for the first eight days. At the end of this time, it is 
planned to repair the leak and resume full power operation. 
the maximum core tern erature will be 738 F (394 C) at a surface heat flux 
of 230,000 Btu/hr-ft . The loop pressure will be 2000 psig with an irJet 
coolant temperature of 480 F and a coolant surface velocity of 12 ft/sec. 
This element was fabricated by slipping Al-1.3 w/o Pu rods into honed 
Zircaloy tubes, thereby maintaining not more tW 0.004 inch diametral room 
tenperature gap. 

The nineteen-rod cluster (GEH-11-2) fabricated by inserting undersize& 
Al-0.5 w/o Pu rods into as-received Zircaloy tubing and sizing the sealed 
tube onto the core by swaging is scheduled to be charged into the 6x9 ETR 
loop facility on August 4. 

These capsules were to be placed in a 

At this 

Because of a water leak 

At full power, 

s 

UOp Fuel Development 

PRTR hrel Elements. 
PRTR fuel rods was prepared this month by ball milling, cold pressing, 
sintering, crushing, screening, and outgassing. Sufficient data were 
obtained to reach a decision to eliminate the outgassing step. In the 
future, U02 will be held under a vacuum until it is used. 

The swaged diameter of PRTR fuel rods was increased to 0.567 -o:oo2 during 

the month. The increase of 0.004" was made to produce a finished rod size 
of O.560", minfioum. Diameter reducti0r.s were: light etch - 0.0005"; 

Six hudred fifty pounds of sintered U02 for swaging 

4-0 001" 
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Uh'CLAsSIFIED 



UNCLASSIFIED A-27 Efw- 61 374 

buffing - O.OOl5"; and neavy etch - 0.0Ox)". 
have been through the light etch twice and through buffing ocee. 
of the rods have been buffed twice. 

Most fuel rads ir-, process 
Some 

Experiments with the newly installed Mackintosh-Hemphill rotary straightener 
deaonstrated that the dimeter increases during straightening is a function 
of aressure applied by the rolls tu the rod. 
pressare, the increase in dimeter can be limited to less than 0.001", as 
opposed to the 0.001" to 0.003" growth previously experienced. 

By csreftiLly controlling the 

A small burr left by co-mterboring rod ends, prior to end plug insertion, 
was found to be responsible for a welding pro3len;. 
was modified to eliminate the burr. This problem agaic emghasized the 
necessity for very close tolerances a+, this step is the process. 

The boring procedure 

The time spent etchisg end caps and rod ends has been reduced through the 
installation of etching facilities in the 325 Building basement. 
disposal equipment is yet to be installed. 

Acid 

A srcall crescent-shaped corrosion defect was observed i~ the vicinity of 
the weld bead on PRTR fuel rods. 
section, spectrographic analysis and purposely defecting sample welds 
es5ablished this defect as aa aliihum inclusion. The aluuinm addition was 
attributed to aluminum chill k.locks. 
blocks during the welding operat,ioa. 
type of defect that nay a2pear in weld areas as a result of alu?iir.uxj tmgsten, 
tilica, and U02 inclusions in the weld metal. 

Examination of this defect by zcicro- 

A chmge was made to use ccpser chill 
Sample welds were rade showbg the 

The present PRTR fuel rod end caps are undersize for use with the new 
swaged rod diameter of 0.567 +0.001. 
crease the diameter providing -"Oo2 the necessary press fit iato the end 
of the fuel rod prior to welding. 
to be very satisfactory, with radiographs showing excellert penetraticn. 
Microsection exmination is being performed to verify these results. 
technique of spliriing or hurling the end cap to provide the necessary fit 
will be used with future eleaents. 

Six end caps were splined to in- 

Welding of the splined cap appeared 

The 

Installation of a belt sander has s:'splified the buffing and redxed the 
time required for finishing swaged fuel rods. 
operation, but equipmect modifications will reduce it to a one-r28L: job. 

A weakness in the design and fabrication of end hangar fittings was fotu;d 
and corrected during the moEth. The small tubes which join the fuel rods 
to the end fittings were found to be inadequately attached to the large 
ring of the top hangar. 
change which involved larger weldments. 
elements were disassembled, and the weak end hangars were replaced. 

Buffing is still a twc-ma3 

The attachment was strengthened by a design 
All previously assesbled fdei 

beLdcation Development. 
of Zircaloy-2 have been fabricated from cleaned Zircaloy-2 scrap material 

Centrifugally cast, thick-walled (0.5") tubes 

by Oregon Metallurgical Corporation. Nested tubular PRTR fuel element 
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end fittings and seam weld caps can be machiced rapidly frm tkis material, 
with little material waste. 
vealed no porosity, cracks, or inclusioas. 

X-ray inspection of machired end caps re- 

Sintered and crushed U02 was cmpacted in 0.750" OD Zircaloy tubes by vi- 
bration and swaged in three passes to 0.563" OD. Elongation of the U02 
column was measured after each pass, and resdts indicate that the powder 
was compacted to its maxinun density &iring the second pass. 
during the third pass was greater by about five percect thasL that produced 
by the first and second passes combined. The elongation of one rod which 
had been vibrated prior to swaging was sevea perce35 greater than that of 
an identical rod which had laeec tamp-packed prior to swaging. 

Elorigation 

Densities and cladding thichess are being detemined, and additiocal ex- 
perbents are being performed to confirm the above resclts, which icdicate 
that vibration before swaging tan reduce the mouzt of swaging req-Lired to 
cmpact a given powder to its r;laximum dersity, and thus permit startir;lg 
with smaller diameter tubes. 

In other studies, vibration of a 0.505" ID, eight-foot Zircaloy tube 
filled with fused U02 resulted in a core dersity 89-90 percent of the 
theoretical. 

A similar tube filled with sintered and crushed U02 was vibratorily com- 
pacted to greater thaa 85 percent of the theoretical density. 

Previous experiments with thin walled (0.020") Jkonel-X ad SAP indica5ed 
that from a fa5rication standpoint, these materials can 5e used as cladding 
for swaged LT02 fuel elemects. The density of sintered U02 powder swaged in 
these materials was compared with densities previously cbtained with stmd- 
ard PRTR Zircaloy-2 tubing and also wit5 thin-wall stainless steel. The 
results of this study showed all the densities to lie ic the rmge of 83 
to 85 percent of the theoretical. 

Fuel Evaluation. Defects os, the internal surface of Zirsaloy-2 tu3icg were 
successfully detected by using a fluorescent perietrant. 
method involves the use of a small diameter, ultraviolet light, coupled to 
a boroscope. 
tubing was ordered; the testing will be conducted by the Structural Materials 
and Radiographic Testing Operations. 
Zircaloy-2 tubing has revealed gross internal surface defects such as tears, 
mechanical indentations, large cracks, and inclusions in ILW~ of the tubes. 

me bspection 

Boroscopic equipment for routine inspection of Zircaloy-2 

Eddy curer,% (Probolog) testing of 

Ultrasonic inspection of short Zircaloy-2 tube sections has been successful 
in detecting internal defects 0.002" in depth. 
sonic examination of regular length tubes 0.5" to three inches in dimeter 
is being fabricated. 

Equipment for roiltiine Utra- 

To evaluate the effect of swaging on the longitudinal and radial propa- 
gation of extercal surface defects in Zircaloy-2 tubing, an as-received 
tube containing a line defect extending along its en+,ire length was cut 
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into several pieces, and each piece was filled with "J02> swaged, md 
sectioned. Measurements of the defects by mitroscopy studies before 
and after swaging indicate that the defects did not increase in depth 
during the swaging operation. Exmication of these defects before and 
after swaging also indicate that the defects nomally are deformed but 
not lengthened during the swaging operation. 

In addition to the swaging tests Eade on a hbe coc+,a4hitzg a continuous 
defect, tests were made on tubes coctaining pit-type defects. 
each containing one pit were filled with U02, swaged, and sext +,bough 
the normal process. When these rods were icsgected by the fluorescest 
peoetrant method,they were fouzd to contain one p',t each. Macroscopic 
examination failed to igdicate any evidezce of defect propaaatioc. 

Two tubes 

To determine the s%ability of 18-icch, 7-rod clasters of U02 swaged is 
0.03O-inc2.I wall Zircaloy-2 tubes, and assen3led with mbonded wire 
wrapped spacirg members, irrsdiatior experiments have been eoaducted 
in KER loops. One assembly, which was discharged from a KER loop in 
March 1959, is aow being examioed. 
element has revealed no evidence of frettitg corrosion under the wire 
wrap. Further examinations, including disassenkly ar.d sectioning, will 
be condwted. 
swaged in 0.030-i~ch wall Zircaloy-2 has Just %een discharged from a KEB 
loop, after an irradiation of approximat.ely eighx Pimths. No warpizg, 
corrosion damage, or wire wrap looseness was detected &drir?g a prelhiizary 
visgal iaspertioz ir, the reactor storage basin. 
of 87 percent dense U02, hot swaged in 0.033-inch wall Zircaloy-2 cladding 
have been prepared for irradiation ir, the GTR to ob%aic sc2diticnal data on 
the irradiation kehavior of koth the U02 and claddbg. 

Close visual inspsction of tEis fuel 

A saailar &inch long, wire wrapped, 7-rcd cluster of U% 

Fwo four-inch long capsules 

A f'ull size PRTR, swaged U%) 19-rod cluster fuel element is being flow 
tested in the out-of-reactor, PRTR mockap loop of the Reactor Engineering 
Operation. 
ture conditions exceeding those of PRTR Operation, the fuel elerieat was 
removed and examined. 
looseaing of the spacing wires. The fuel element was reimerted in the 
loop for additional testing. 

PRTR swaged U@ fuel rods are normally reduced apprcximately 42 percent. -in 
cross sectional area during swaging. 
diamond pyremid hardness (DPH) measurenents were performed with swaged 
Zircaloy-2 cladding and the data cmpared with those obtaiced frcz 
Zircaloy-2 cold rolled sheet. 
42 percent reduction in cross sectional area of a Zircaloy-2 clad V02 
fuel element by swaging work hardens the Zircaloy cladding to a greater 
extent than a corresponding cross sectional area reduction OD a rolled 
sheet of Zircaloy. This Is not unexpected because a significant emo&-n% of 
elongation, as well as reductior, in tube diazeter, occurs during the swaging; 
this elongation increases rapidly duricg swagir-g as the U02 approaches the 
maximm density. 

After it had been tested five days mder pressure and tapera- 

There was no eviderice of fretting corrosios: or 

To determine the exteat of cold work, 

The hardsess measurements indicate tha% a 
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The grain structure of the Zircaloy-2 cladding after a 42 percent reduction 
in fuel element cross section by swaging is not deformed to the same extent 
as it is in rolled sheet having the same reduction. This is understandable 
if one considers that during swaging the initial pass essentially "sinks" 
the diameter of the tube, and the greatest amount of material flow, and 
therefore grain deformation, occurs in a direction perpendicular to the 
cross section of the tube after this initial reduction. Therefore, a tube 
swaged over U02 powder does not have the preferred orientatioc of a solid 
specimen reduced by rolling. Thus far, there is no reason to believe from 
ex-reactor and in-reactor test results that the usefulness or Integrity of 
swaged Zircaloy-clad U@ fuel elements is In any way compromised by the cold 
work introduced into the cladding during swaging. 

Equipment is being fabricated to thermally cycle sections of tubing contain- 
ing various types of defects. 
cycled a predetermined number of times at a pressure of about 150 psi. 
upper temperature of the thermal cycle can be any desired value up to 900 C. 
Both as-received tubing and sections of swaged rod cas be cycled in this 
apparatus. 
but test results will give sane indications of crack propagation during 
reactor cycling. 

A stainless steel clad, vibratory compacted U02 fuel element 1.44" OD, 
gave an indication of radioactivity during M!IB startup. 
this activity has not been determined. 

The tubes will be filled with he1i-m and 
The 

It will not be possible to duplicate PRTR operating conditions, 

The cause of 

Swaged capsules containirag natural and 2.47 w/o U-235 enriched U02 have 
attained 8 maximum exposure of approximately 10,000 MWD/T during irradi- 
ation in the MTR and F.TR. 

Basic Studies. 
irradiation on the thermal conductivity of uranium dioxide are being de- 

Under a joint BMI-HAP0 program, the effects of reactor 

termined. 
a/o burnup have been made. 
temperature reactor irradiation decreased the thermal conductivity by 
nearly fifty percent. 
fifty percent of the radiation damage. An interim report of this work is 
being prepared by BMI; the preliminary data are being used at HAP0 to re- 
calculate PRTR fuel temperatures. 

Measurements on a U02 specimen (94% T.D.) irradiated to 0.005 
Very preliminary data indicate that the low 

Heating to 600 C appears to anneal out more than 

Corrosion Studies 

Corrosion Testing PRTR Fuel Rods. 
and 7% nitric acid in the Zircaloy etch bath was discontinued. 
etch bath uses 52$ technical grade hydrofluoric acid and 60$ nitric acid in 
the following proportion: 

The use of 4% C.P. hydrofluoric acid 
The present 

3. "$ by volume hydrofluoric acid; 
4% by volume 60$ nitric acid; and 
49.B by volume deionized water. 
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There is no detectable difference *.the sllrface quality of Zircalcy 
components etched in tinis bath as compared to the old bath uskg 
C.P. grade chemicals. 

The safety hazards associated with the etch bath makeup have bee@ reduced 
with the change-over to technical grade acids. The hydrofluoric acid is 
presently received in ten-pomd bottles, and only one bottle is required 
for a ba%h mkeup rather tM eight one-powd botiYles previously used. 
The 60$ nitric acid is pipe3 directly to the etch tank frm a scale tank 
and elhiaates the handling of fifteen glass bottles of nitric acid. 

The use of a cold-wet autoclave startup has ella:sa%ed the r?ecessity for 
wiping the Zircaloy clad fuel elenents m3. cmpore~cls dry following etch- 
ing ar,d prior to airtoclaving. To date, fifty PR3 fuel elements ha-re been 
processed wft.hout drying prior t.0 autoelavbg with ;a0 detecta51e differezce 
from elements vbich had bees: wipi dry. 

Str-etural Materials Develoment 

PRTR Zircaloy-2 Process Tabes and Jacket Tubing. 
Zircaloy-2, PRTR process tubes are reazy for autoclsvicn. 

The first lot of six 
Taese tubes - 

suscesskliy pass& the following non-destmc*ive tests : 

1. 
2. 

3. 

4. 

5. 

‘bidigage neas-areneEt for mfsbm wall th’,cimess. 
Immerscope ultrasonic test for metal discontimities. 
Zyglo flaorescent penetrat for imide azad oatside sLrfaee 
defects. 
Eddy ccrreat for abrupt wall thicimess variations azd coatam- 
ination of ictemal surface a 

Radiography of flmge md taper. 

The balance of the tubes are progressing through the sae series of tests. 
The test results on each tuke are reviewed prior to pickling axid auC,o- 
claving. 
18 tubes per week through the autoclave. 

Sufficient t.ubes will 3e processed to mairztain a rate cf 12 to 

Of t’ne 591 Zircaloy jacket tubes segregated as exhibiting point ty?e im- 
perfections OG their external surface w5ez su5jected to the Zyglo fluor- 
escent penetrant test, 91 were conditioned by surface grbdug. Betweea 
O.OOO5 and 0.001 IHC~ was removed frm the wall thickness of the kbes. 
The Zyglo test revealed that 80 of the conditioned tu3es were free of 
indications. Equipmezt is being modified to pemit rapid processkg of 
all of the segregated tubing. 
the Zyglo test, an order was negotiated with Wolverine Tube Cmpmy. 
Specifications for t!e new order include Zyglo testing of inside and out- 
side s-mfaces, swage testing and flare testizg to assure improved quality. 
The manufacturers believe thfs quality can be achieved. 

To replace the tubing behg rejezted by 

Additioml rikbed, direct extruded, Zircaloy-2 jacket tubing was received 
frm Nuclear Metals, Xx. 
to meeting the specifications achieved by this fabricator. 

These samples represent the closest aFFroach 
Fabricatios 
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of plain tubing for the nested tubular element has begun a5 Wolverine and 
Harvey Aluminum Company. Sample tubes, extruded and cold drawn 3y Harvey, 
successfully passed the Zyglo test. The samples are being shipped to HAP0 
for evaluation. 

Radiometallurgy Laboratory Studies 

Examination of a 4-rod, 1.6 a/o enriched. UOp, Zr-2 clad cluster from KED-3 
continued by obtaining samples for burnup analyses and metallography. 
Replicas were obtained fram the fractured and polished surfaees of one 
sample of U% that was irradiated to 160 MWD/T. 
collected, and cathodic etching was successfully aseonplished for a swaged 
UOg capsule. 
sintered natural U02 capsule showed 88 increase fram 0.007" to 0.064'' over 
the original 1.440" after an irradiatiola of 450 EaJD/T. 
swelling program, electron nticroscope replicas were obtsiaea fram m&I1imJ 

which had been irradiated to 2600 MWD/T, after annealing the smple for 100 
hours at 880 C. Other samples of lower exposures were also exmbed after 
various anaealing programs. 
be reported in other sections of this report. 

Fission product gas was 

Diameter measurements of a high density () 9% theoretical U02) 

As a part of the 

The results and conclusions from this work will 

Thermal Hydraulics Studies 

Thermal Hydraulics Studies Associated with the PRTR. 
were performed to define the heat flux at which boiling bumout could be 
expected for the Mark II fuel element. 
section identical to that described in the report last month, boiling bum- 
out was experienced at a heat flux of l,l5O,OOO Bta/hr-f't2 with a stem 
quality of 20$ by weight. Melting of the test secticn upon the ini+,iation 
of film boiling was prevented by a sharp reduction ia heat flux. However, 
on an attempt to determine another burnout point at different corditions a 
copper to Hastelloy weld failed. 
has a built-in eccentricity of 50$, were nearly completed for further ex- 
perimentation. 

Experiments were run on the full scale electrically heated mockup of the 
Mark I1 fuel element to investigate flow instability and flow shifts 
between the three coolant channels. At tube powers of 700 and 950 kw, 
the flow to the test section was reduced to where the exit stem qualities 
were 15.5s and 18.5$, respectively. During these runs all temperatues, 
pressures, and flows remained normal, and initial analysis of the data 
indicated no gross effects of flow split or instability. 
tion was terminated when a copper weld in the electrical lead failed during 
a power increase to 1200 kw. 

Additional experbents 

Iaz 83 electrically heat,ed test. 

Two other test sections, one of which 

The experinenta- 

The full scale electrically heated mockup of the Mark I fuel element was 
installed in the high pressure heat trasfer apparatus. During initial 
heating runs a flow leak developed at a weld between one of the Ixonel 
heater rods and a copper lead-in. 
the leak. 

The test section was removed to repair 



UNCLASSIFIED A-33 

Mechanical Equipment Development 

Design Test PR-1 - Discharge Operation Mockq. 
ponents continued during the month. 
installation of the fuellng vehicle begins. 

Fabrication of test com- 
Reporting will be discoctinaed uti1 

Desi@, Test PR-10 - Primary Loop Mockup. 
disassembled for seal inspection after 753 hours operation (654 hours of 

The primary process pmp was 

PRTR operating cor,ditions). 
gallons per hour but had decreased to five gallons per hour before the 
inspection. 
heat checked. 
of the 70 percent balacce in an attempt to prevent the extremely low leak- 
age thought to be respomible for the over-heating. 
0.8 gallon per hour af$er 250 hours of operation. 

The seal leakage had risen to a high of 10 

Wear 03 the seal faces was small, butthe stellite face was 
Operation was resumed with a 65 percent seal balance iastead 

The seal leakage is 

Total leakage from the 14-inch gate valve Is one gallon after 1017 hours 
operatiori and 146 open and close cycles. 

The eight-inch check valve was opexed for investigation of internal xoises. 
The disc was found to be hitting the side of the valve as well as the hinge 
bumper. 
trouble. 

The bumper was built up 1/8 inch with weldment to remedy the 

The Single Tube Prototype Mockq was operated for 525 hours during the 
month. 
after 1046 hours total operation. 

The prototype pump seal was leaking less than 0.03 gallor: per day 

Design Test PR-13 - Injection Pmp Test. 
pluggers increased suddenly frm 500 ml/hour at 520 hours operation to 

Combined leakage of the three 

over 2000 ml/hour at 551 hours operation. 
packing revealed complete failure to be imminent. 
plungers was acceptable. 
be conthued. 

Inspection of the Chevron type 
Wear on the 4404 

Testing with other types of Chevron packing will 

Desipp Test PR-X) - Calandria Characteristics. 
level deviation was measured in relation to size of the gasometer con- 

The calandria mocku? 

nection. 
various size connections. 
valve wide open. 

The rate of rise of the moderator in the calandria was found to be affected 
by the original level in the moderator storage tank. 
levels, larger gas volume required longer compressor operation to attain 
equivalent pressure balances. 

A 1-1/4 inch valve OB a top gas line was opened to simulate 
The worst conditions were apparent with the 

At lower storage 

Tine to Fill 
Volume of Gas Calandria 

12 inches below top of storage tank, plus gas lines 8 min 20 sec 
Double original volume (2'7 inches below) g " 10 " 

Triple original volume (42 inches below) io 30 I' 

UNCLASSIFIED 
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PR-40 - Shim Control Mockup. 
to incorporate improvements revealed by operation of the Izlockup. 
prints and Specification Addendm No. 1 have been sent to the AEC for 
transmittal to the companies with bid invitations. 
shim control which incorporates the latest revisions is 95 percent complete. 
Ball bearings, lead screws, and thermocouples have been ordered for the 
24 reactor assemblies. 

The shim control drawings have been revised 
Revised 

The secoisd prototype 

The planetary gear assembly coated with molybdenum disulfide 
four days operation and a total radiation dosage of 1.25 x log R. Some 
of the binder used in application of the coating came loose and jammed the 
small planetary gears. The gear assembly using radiatioc resistant grease 
designed for high speeds is still. operating satisfactorily. 

ailed after 

A shim rod made of Inconel "X" has been sent to the Solar Aircraf", Corpora- 
tion for application of a silicon glass eoa5ing to investigate the feas- 
ibility of protecting the rod md adjacect aluuinm parts frm galvanic 
corrosion. 

Two sets of ball bearings for the shin; assmblies were Operated withoLt 
lubricant at 400 rpn in a 600 F water saturated, nitrogen atmosphere. 
first set operated satisfactorily for 570 hours with 8 4-po;t.ld loadicg 
during the last 250 hours. 
15-pound axial loading. 

The 

Tne secocd set failed after 240 hours usisg a 

PR-50 - Reactor Plpicg Seal Testinq. 
fabricated for testing which uses the origlml design principles but gives 
increased strength an6 flexibility to adsorb the differential thermal ex- 
pansion between the stainless steel nozzle and the chrome-molybdenun steel 
hold-down rods. 

A new nozzle hold-down device is being 

Leakage collection chembers were Installed on the single tube mockcap. 
Initial leakage values appear higher than expected. 

Ppy. The flexure cycling facility 
was again modified so testirzg at reactor operating conditions cag; proceed 
on the new nozzle hold-down device. 

PR-53 - Process Tube Thennocycling a&d Pressure Testing. 
arrangement for monitoring the pressure drop through all sections of the 
process tube has been fabria5ted and is being installed. 
(XXX, psi) mercury manometer has been ordered for use with the manifold. 
The fuel element was removed after two weeks operation, found to be ir, 

good condition, and reinstalled in the tube. 

Special Tools. 
cation begun: 

A ma,ziiSold 

A high pressure 

Designs for tools listed below are complete an& fabri- 

1. 
2. for removal of the inlet flange; 
3. 

for removal and replacement of the nozzle jumper piping; 

for removing weld on the inlet end of the shroud 3ube for 
shroud tube replacement. 
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A cut-off saw is being designed, using the principle of a wire blade 
hacksaw. 

PR-60 - RTD Test. 
1-1/2 inch outlet piping has been performed on the Single Tube Prototype 
Mockup test section. 

Preliminary RTD response time testing 03 a mockup of 

PR-64 - Gas Smpling Technique. 
system are being fabricated with testing to be concurrent with operation 
of the Single Tube Prototype Mockup with helium saturated water. 

Prototype components of the gas sampling 

PR-70 - Helium Compressor Test. 
been operated lo5 hours with only one mechanical failure which was a 
broken compensator pump return spring. 
is believed to be caused by condensate injection from the interstage gas 
cooler to the compressor's second stage. 
stage cooler is expected to improve performance. 

The Hofer high pressure campressor has 

Operation has been erratic and 

A moisture trap on the inter- 

The Corblin low pressure compressor was operated a total of 320 hours. 
The gas exhaust check valves have been failing after about 100 hours 
operation. Four stainless steel check valve disc failures so far have 
caused four sets of punctured diaphrams caused by metal fraeplents from 
the valves getting into the compressor cylinder head. 

Replacement check valve discs are being fabricated of (1) 304-L stainless 
steel; (2) 416 stainless steel; and (3) spring steel. 
Instrument Company, has suggested the use of an alloy steel disc. 

The vendor, American 

A Beach Sta-Dri filter has proven satisfactory for oil removal from the 
gas stream even while saturated with water. 

PR-80 - Air Cooling Duct Test. 
the fuel element has been designed, and fabrication is 90 percent complete. 
Testing will be continued to determine pressure drop and air distribution 
around a fie1 element. 

The plenun chamber to route the air to 

Inconel "X" TestinR. 
tested at 1100 F and 5500 to 6000 psi. 

Four additional Inconel "X" test sections were 
One section failed after 540 

hours, but the other three failed after less than eight hours each. 
failed at the bend in the tubing. 
successfully by welding to stainless tubing and by use of canpression 
fittings 

All 

Test sections have been installed 

Fifteen specimens of tubing were tested to determine tensile strength, 
using different heat treatment methods. 

Gas Loop Jumper. 
in the furnace failed. 
through 900 cycles of operation at 1200 F and 480 psig, when the bellows 
completely separated. 

The first jumper was destroyed when the electric heaters 
The second Jumper failed after two hours ad 
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Reactor Technology Development 

PEiTR Process Instrumentation. 
are available. 
the better as a result of tests to date. 
at the RTD is being specified as those under test were not satisfactory. 

Two satisfactory designs on clamp-on RTDs 
The units supplied by the Charles Engelhard Company are 

A connector of better design 

A flow monitor, prototypical of those to be used on each of the 85 PRTR 
process tubes, has received over two million full cycles at rates up to 
80 cycles per minute. 
minus 0.e. 

The maximum total error in flow is within plus or 
This test has been conducted by IPD in a joint pfogram. 

Equipment is being assembled to evaluate the technique of monitoring the 
surface temperature of irradiated fuel elements in the Fuel Exarcination 
Fac il ity . 
Preliminary laboratory tests of the calandria dump rate indicator using 
light refraction and appropriate electronics to achieve a signal show 
this system to be feasible. The capacitor probe method for detecting 
changes in liquid level is also being studied. 

PRTR Physics Evaluation. 
provide the required maximum shim system strength of about 110 mk has been 
completed. 
Inconel-W, Inconel-X, Hastelloy-B, Monel, Duranickel, and nickel-zirconium. 
Initial estimates of the shim system strength for the various alloys were 
based on one-group theory and neglected the effect of the reflector and 
enrichment ring. Modified one-group, two-group, and P-3 formulations are 
being utilized for a more conplete analysis and comprison. 

A survey of gray shim rod materials which will 

Those which appear promising from the physics standpoint are 

F'urther calculations of the effect of DgO coolant loss on the reactivity 
of PRTR have been undertaken. 
the sepurate effects (cold, clean) : 

The following results were obtained for 

- Af = 4.0.002 
f 

&fR = a.011 
40 

= -0.001 
P 

&E 
= +0.010 

It is interesting to note that the largest effect appears to be in the fast 
fission factor, mounting to a gain of 10 mk. The change in k, of + 11 mk 
is in excellent agreement with the measured PCTR value of + 12 mk for the 
Mark I U02 fuel assembly. Although an increase in of about 4 mk was 
obtained, no account was taken of streaming or of the presence of enrichment, 
both of which would tend to reduce this gain. This result is in general 
agreement with earlier predictions that D20 coolant loss would result in 
only very slightly positive or perhaps negative net reactivity chm.ges. 

1240035 
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Tritium build-up resulting from neutron capture in the D20 systems of the 
PRTR has been recalculated using the most recent design data. In general, 
only small changes in concentration from previous estimates were observed. 
Results of this study are reported in HW-61151, "Tritium Generation in D20 
Systems of PRTR. I' 

Debugging of the Fortran version of the SNG reactor code is still in 
progress. Although elimination of input-output SAP subroutines appears 
more complex than at first believed, this approach is still being used. 
A 704 program deck to manufacture the program tape for the 8~-6 tape 
version of the two dimensional code, CURE, has been made up. 
to try to use this program with the 709 compatibility package initially. 

It is planned 

Calculations indicate that several inches of iron shielding should be in- 
stalled on one of the concrete walls of the fuel element examination facility. 
This additional shielding is needed to reduce the gama dose rate at the 
wall to about 100 mr per hour. 

Safeguards Analysis. 
has started. First drafts of the description of the reactor, description 
of the site, and reactor operation section have been completed. Supporting 
analyses for the safety analysis of the reactor are presently scheduled for 
completion by mid-August. 

Writing of the Final Safeguards Analysis of the PRTR 

These analyses are: 

1. Thermal hydraulics studies. 
2. Reactor kinetic analog studies. 

4. Metal-water reactor study. 
3. Loss-of-coolant study. 

Hazards Analysis for Various Mechanical Failures. Calculations were made 
for the hazards associated with rupture in the steam drum piping taking 
into consideration the steam volume due to boiling. The results of these 
calculations indicate that the primary coolant temperature would not in- 
crease following a rupture in either the 261' vent line, or the 4" drain 
line. However, when the 4" drain line and the 6" feed line were assumed 
to rupture simultaneously, the calculations indicated that an emergency 
water supply must be injected into the steam drum within minutes following 
the ruptures. Presently, the manner in which this emergency water will be 
injected is not firm. 
working scheme. 

Calculations will be made to aid in devising a 

Calculations were also performed on the hazards associated with process 
valve malfunctions. 
by-pass valve on HX-1 was fully open with the reactor operating at 70 mw. 
The consequences of complete closure of the valve were then evaluated. 
In the second case the effects of completely closing the 26'' vent line 
valve of the steam drum during full power (70 mw) operation were deter- 
mined. 
In the primary coolant would not occur as the result of either valve mal- 
function. 

In the first case it was assumed that initially the 

The results of these calculations indicated that bulk boiling 
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Design Development 

Construction Status. 
versus a similar mount scheduled. 
since July 13 because of a construction labor dispute at Hanford. 

The Phase I11 PRTR contract is about 16 completed 
Work has been seriously curtailed 

The contractor is continuing to submit detailed approval information on 
equipment and fabricated items. 
mittals have been received at least once. 

It appears that the majority of sub- 

The prime toe$ painting is 25s completed in Cells A and B. Surface prep- 
aration for painting is approximately 8546 completed, Final coat painting 
has been demonstrated in the -11 foot level of C cell with evidence of an 
excessive number of pinholes. 
foot level of C cell showed fewer pinholes. 

The heavy water storage vessel has been placed in position and the struc- 
tural steel surrounding the tank is installed. Erection of structural 
steel in (13ell A is about 75$ completed. 

A revised surface preparation in the -21 

The helium gasholder has been moved inside the reactor building and lowered 
into the A cell. 
for the gasholder hanger rods were not emplaced into the cell ceiling con- 
crete. 

The Phase 11-A PRTR contractor is approximately 85s complete versus lOO$ 
scheduled. The contractor resumed operations on July 16, 1959, after a 
high water condition subsided; however, work was subsequently curtailed 
because of a construction labor dispute. The pump base slab was poured, 
and the inside forms for the final lift of the pump structure were set. 

Scope drawing and specifications for desi- and construction of a 150-foot 
ventilation stack with stack facilities (HWS-6346) were completed. 
anticipated that the stack package will be placed for bid during August. 

Installation has not been completed because the sockets 

Means to properly support the hanger rods are being provided. 

It is 

PRTR Service Building Extension. 
extension for loop mockup space has commenced. 
construct the facility is scheduled for late 1959. 

The detail design of the service building 
Award of a contract to 

Design Analysis. 
PRTFt primary cooling system were mailed. 
izations being considered for this work are due on August 3. 

Contracts for performing piping stress analyses for the 
Proposals frm the three organ- 

A rough draft of a report discussing thermal convection cooling of the 
PRTR, with particular reference to the effects of helium dissolved in the 
primary coolant, was completed. Certain modifications of PRTR equipnect 
were recommended. 

Programming of the IBM-709 with flow, pressure, and temperature relation- 
ships for calculation of primary coolant transients continued. 
computer results were obtained which indicated that the present primary 

Analog 

IZQOO3I 
UNCLASSIFIED 



UNCLASSIFIED A- 39 HW-61.371 

coolant system controls will handle all normal operating transients 
adequately. 
with the analog computer, the results obtained for abnormal trmsients 
lack a degree of realism. However, the analog did show that the pres- 
surizer gas cushion was lost during some power excursions and heat ex- 
changer failures resulted within a few seconds, even if boiling were 
suppressed . 

Because coolant boiling could not be taken into account 

Reactor and Process Piping. 
inary runs of pickling and autoclaving are in progress at Hanford. 
Inspection data from ultrasonic, eddy current, dye penetrant, x-ray 
and visual examination are being evaluated on a continuing basis. 
tubes inspected to date, inspection has revealed some surface scratches 
generally less than ten mils deep. 
studied. 

Inspection of process tubes and prelim- 

In 

The hportance of these ‘is;being 

Alignment difficulties caused by welding procedures have been corrected 
in the fabrication of the process tube inlet valves. 
been inspected and shipped. 

The valves have 

Core Components. 
primary shields ceased on July 12. 
order in the Consolidated Western Steel plant were removed to warehouses 
in anticipation of a plant shutdown for the steel strike. At this time 
no action has been taken to attempt to complete the order in other plants. 

Fabrication of the PRTR calandria and top and bottom 
All materials associated with this 

Instmentation and Control. 
ceived all components of the PRTR automatic control and reactor radia- 
tion monitoring system. 
is proceeding. The system is expected to be shipped on August 31. 

Minneapolis-Honeywell has currently re- 

Assembly of the equipment in panels and wiring 

Purchase specifications for the rupture detection system were drafted 
and are currently being reviewed. 

Fuel Element Examination Facility. 
was completed. The drawings have been issued for comment. 

The design of the control console 

A recheck of shielding calculations has indicated the need for additional 
shielding at one corner of the Fuel Element Examination Facility. 
additional shielding will be in the form of steel plate attached to the 
outside wall. 

The 

The contract for installation of the Fuel Element Examination Facility 
was awarded to the PRTR Phase I11 contractor after a negotiated price 
of $64,000 was agreed upon. The fair cost estimate was $54,000. 

Fuel Handler. Bridge and carriage weldments are complete. Some casks 
have been radiographed. Final assembly drawings and test procedures 
were received for approval. 
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D20 RecoveV. 

the thermal barrier inflatable seal is more than the thermal barrier 
structure will support. 
are being considered. 

Calculations indicate that the 15 psi sealing pressure on 

Means to reduce the necessary sealing pressure 

PRTR High Pressure Steam Loop (Project CAH-841) 

All sections of the design criteria have been reviewed in rough draft or 
outline form; five sections (of ten) have been circulated for comment. 

Based on estimates of outer can tezperatures in the reference fuel element, 
it was decided to immerse the fuel element directly in the test section 
sleeve cooling water as the first approach, and to consider the "dry well" 
arrangements as an alternate, contingent on the use of a satisfactory high 
temperature can material. 

Duplimat masters of the text of a document discussing the conceptual 
design of a supercritical pressure power reactor, and copies of the 
illustrations to be used in the document, were sent to Central Printing. 
Issuance of the document is expected by August 1. 

Rupture Loop Facility 

The preliminary project proposal for a rupture loop facility has received 
all necessary GE approvals. 
approval. 

It has been forwarded to the AEC for their 

Critical Reactivity MeasurinR Facility (CAH-842). 

Scope has begun on a Reactivity Measuring Facility which will be con- 
structed south of the PRTR Load-Out Facility. The cmpleted assembly 
will provide for reactivity measurements of irradiated PRTR fuel elements 
in either light or heavy water. 
sideration are the fuel transfer system, a variable lattice, and the 
reactor assembly details. 

Initial phases of the scope under con- 

Scope has begun on the control and instrumentation system. 
is to obtain bids on a package system, containing primarily shelf stocked 
component units. 

Present intent 

Plutonium Fabrication Pilot Plant 

Phase II'Construction. 
exceptions, frm the Phase I1 contractor, as of June 30, 1959. Progress 
of the Phase I1 contractor on correcting the exceptions was interrupted 
for a good portion of July, due to construction craftsmen's refusal to 
cross picket lines established against the Estep Construction Company. 
Settlement of other exceptions is in the process of negotiation by the 
contractor and AEC. 

The PFPP (308 Bldg.) has been accepted, with 
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Phase I11 Construction. 
is estimated at 6%, compared with 81% scheduled. The electriciam' 

Completion of work under the Phase 111 contract 

strike against Estep has- seriously slowed the Phase I11 contractor s 
work. 
electrical or pipefitters and has not contributed very much toward the 
direct completion of rooms. 

The Stokes factory representative arrived on July 13, the day the strike 
started, to check out the 30 kw vacuum meltiIzg furnace. 
to do so and will be rescheduled as soon as possible. 

Most of the July progress has been made by crafts other thm 

All crafts returned to work July 27. 

He was unable 

Painters have familiarized themselves with the technique of applying 
Phenoline 300 to the point of obtaicing rcdily acceptable floors. 

The remainder of the contractor-procured material that has delayed the 
completion of hood testing has beea received during the-strike period. 
Rapid progress should now be made by the contractor toward the completion 
of several rooms e 

The rmaicder of the x-ray equipen5 has been received with the exception 
of the tube stand. The vendor claims to have shipped the complete order, 
but a thorough search of the records has shown that the tube stand has 
not been received ox plant. 
trying to locate this item with no results as yet. 
sentative has been sex;t to the factory a second time in an effort to 
clarify the situation. 

Considerable effort has been expelzded in 
A 6E liaison repre- 

The swage facility, Room 132, was orally accepted, with exceptions, from 
the Phase I11 contractor on July 6, 1959. An attempt was made on July 2 

to accept the room, but electrical corrections delayed the acceptance. 
Lack of the Ferawal hood fire alarm sensing elements necessitated the 
exceptions, but the elements are now available and should be installed 
soon to allow complete acceptance. Development work by operations per- 
some1 has been carried on since the acceptance, and Zircaloy clad ele- 
ments with stand-in material have beer? swaged. 

The billet lathe in Room 114 was orally accepted on July 10, on the same 
basis as the swage. 

Procurement. The m-ton capacting press has been received, and in- 
stallation is in progress. All oxide line finishing hoods except oae 
have been received from the Van Vetter Company. 
these hoods is excellent, and a close inspection has failed to reveal 
any defects. 

The workmanship in 

Project Schedules. 
July. 

Partial occupancy of the service wing was made during 
Additional operating personnel will move in as they are required. 

A new room completion schedule has not been established as yet. 
electricians' strike was of nearly three weeks duration and will postporie 
project completion by about the same length of time. 

The 
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PRTR Operations Planning 

Tritium IC PRTR Heavy Water. 
the heavy water systems was reviewed with Reactor Tecbnology Developmeot 
personnel. 
the concentratioxi of tritium in the moderator and refelctor systems will 
be such that special radiological controls will be necessary to protect 
personnel exposed to D20 frm these systems. 
of tritium in the primary D20 systw is much lower, special protection 
for personnel exposed to this heavy water will not be necessary for 
approximately eighteen months. 

The expected concentration of tritium in 

Calculations indicate that after a few weeks of operation 

Since the rate of formation 

It appears that transfer of D20 frm the moderator system to the primary 
loop should be avoided to keep the tritium concentration in the primary 
system to a minlmm. 

PRTR Handbook. 
revised. The f-al draft is being tmed at. moEth-end. The Haadbook 
will be issued 13 September. 

The rough draft of the PRTR Handbook was reviewed md 

Pre-Startup Activities. 
and are being circulated to icterested parties for eornmeri+,s. 

Outlines of system functional tests were written 

Preparation of lecture rzaterial and trainbg aids for the PRTR Engineer- 
ing Assistant training progrm is e.omplete. 

The recently devised valve identification systm was irr2lemented dcing 
the month to aid in idectifyicg valves for trailzirg purposes ad in 
operating procedures 

A revised PmR drawlag list was issued to all interested persons. 

Several sections were written for the PRTR Safeguards Analysis. 
include: operating progran, organization for operation, trainixig program, 
f-uctional tests, operating procedures, aqd evaucation procedure. 

These 

An evacuation procedure, to include the PRTR, was agreed upos in meetings 
with the Fuels Preparation Departaent persomel responsible for evasaa- 
tion plan revisions. The emergency commmicatio3 system will utilize 8 

new unlisted telephone in the 300 Area Patrol headquarters. 

The need for nuclear incident alarm devices was reviewed with Eo 
Radiation Protection Operation. 
recommended that three such alarms be included in the PR!. 

As a result of this review, it was 

To insure equipment installed by the Phase I and I1 contractors renairas 
in serviceable condition, the Phase I11 coxitractor must operate the 
equipment periodically. 
in properly operating the following equipment: air compressors, water 
chillers, hold-up tank pumps, service area heating and ventilating 
system, process area heating acd ventilating system, diesel generator, 
deep well pump, battery equipment and process water pumps. 

Procedures were written to assist the contractor 
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Design liaison effort during the month included review of the rupture 
monitor mechanical and electronic specifications, safety and containment 
circuit revisions and experimental cell access port cooling system. 

Bi-weekly meetings were initiated to plar! the physics startup tests for 
PRTR. An outline of proposed tests will be completed August 15 for in- 
clusion in the final Safeguards Analysis. 

PRTR Data Processing, 
pared. 

A report, HW-60987, "PRTR Data Listing", was pre- 
This report indicates all operating data which may be recorded. 

It was prepared as a step in the preparation of Data Processing plans 
and to aid in development of operating procedures. 
fication for data logging equipment was prepared. 
can be derived from manpower savings; further intangible ber,efits were 
defined. 

An estimate of justi- 
Partial justification 

Construction and Procurement Liaison. 
Phase I1 BPF data has been received and cataloged. 

A major portion of the Phase I arid 
A considerable amount 

of data concerning mechanical equipment is stiil lacking. 
has been requested since a complete blue print file is essential. 

This information 

Cost control procedures have been reviewed with F'PD Maintenance to insure 
no problems would be encountered later in obtaining cost breakdowns be- 
tween repairs and new work for the various systems within the reactor. 

PRTR Staffin@;. 
have been chosen; two more remain to be picked. 
on Octo3er 5, 1959. 

Ninety percent of the non-exempt Engineering Assistants 
They will report to PRTR 

2. BASIC SWELLING STUDIES 

Irradiation Program 

The first completely assembled temperature monitored capsule containing 
natural uranium spheres is now being tested in the laboratory prior to 
in-reactor tests. The purpose of this test is to determine the heater 
capabilities and instrument response characteristics on the completely 
assembled capsule. 

Components for seven additional temperature monitored capsules are on 
hand and assembly of a second capsule is under way. This capsule contains 
spheres of three percent enriched uranium. 
tion of the in-reactor production test document is being obtained. 
culations to determine the irradiation effects on this specific capsule 
design are In progress. 

Informatioc for the prepara- 
Cal- 

Mechanisms and Theory 

A knowledge of the mobilities of rare gas fission products through uranium 
Is important in understanding the mechanisms of pore formation. In 
laboratory studies, rare gases are introduced into the uranium surface by 

IZkOO42 UNCLASSIFIED 



UNWSIFIED A-44 HW- 61 374 

electrical glow discharge (sputtering). 
in a uranium surface under various experimental conditions is presently 
being determined. 

The amount of xenon deposited 

Optical and electron microscopy are being used as a direct means for 
determining the size and distribution of pores in irradiated uranium. 
To determine the effect of cathodic vacuum etching 011 pore size in 
irradiated uranium, a sample containing pores was first replicated in 
the as-polished condition, etched 20 minutes, again replicated, etched 
for an additional 70 minutes, and replicated for a third time. 
were found on the polished surface due to the large amount of flowed 
metal present. After the short etch, some of the larger pores were 
visible, but smeared.metal was still masking the maller ones. It was 
not until after the second etching operation that the worked metal was 
eliminated, allowing the smaller pores to also be detected. Statistical 
analysis by operations research will disclose the effect of etching on 
pore size. 

No pores 

The distortion associated with the replication of pores is being studied 
by means of pseudo specimens. Statistical analysis of micrographs pre- 
pared from 0.4 micron polystyrene spheres embedded in an epoxy resin 
shows the presence of a higher population of small spheres present than 
a random section should contain. 
the replicating plastic as it is pulled from a pore which has its center 
below the cut section. This study will continue, utilizing spheres of 
various sizes. 

This may be due to the extrusion of 

A sample of uranium irradiated to a burnup of 0.4 a/o has been annealed 
at 700 C for 100 hours. Replicas of this specimen have been examined 
in the electron microscope to determine the extent of porosity. 
number of irregular shaped pores were found, thus lending credence to 
the low density value of 15.22 g/cc previously reported. 
of the observed density with density values calculated from void fractions 
will be difficult because of the irregular pore shape, but esthates will 
be made. The range of pore size is 0.2 to 10 microns. Wide bands, free 
of gas pores, were also observed in the electron microscope. These bands 
are believed to be grain boundaries because of the polarization effects 
noted on the optical microscope. Further studies, including auto- 
radiography of these replicas are in progress. 

A great 

A comparison 

An Impact specimen of uranium irradiated at a temperature of less than 
300 C to a burnup of 0.1 a/o has been annealed for 24 hours at 600 C. 
Replicas of the fractured and polished and etched surface discloses no 
change in the 300 a pore size. 
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3. GAS COOUD POWE3 REACTCR PROGRAM 

Graphite Studies 

PRTR Pressurized Gas-Cooled Loop Facility ( CAH-822). 
with Struthers-Wells Company for design and fabrication of the out-of- 
reactor portion of the pressurized gas loop facility to be installed in 
the PRTR. 
estimate of $420,000, 

An order was placed 

Their bid of $385,000 compares favorably with a fair cost 

Testing of critical components of the gas loop is under way. 
tests are being made on several different types of "super-alloy" strips 
under consideration for the gas loop. 
in test; the first due to malfunction of these equipment, and the second 
after 1000 cycles at 500 psig and 1200 F. 
type remain to be tested after which alternate devices will be tried. 

Welding 

hro flexible connectors have failed 

Two more connectors of this 

Graphite Oxidation Studies. Hollow cylinders of graphite, having approx- 
imately three times the sufface to volume ratio of the previously utilized 
solid cylinders, are being used to study the surface to volume ratio 
effect on oxidation rates. 
and 850 C, the hollow cylinders were found to oxidize from three to ten 
times faster than the solid cylinders. 
it appears that the oxidation rate is not uniform throughout the body 
even with the small 0.42" diameter cylinders that were used. 

In flowing Cog at temperatures between 700 C 

From these preliminary studies 

Microwaves can be used to generate oxygen atoms and ions in C02 and simu- 
late the effect of radiation in making C02 more reactive towards graphite. 
In order to determine the oxygen atm concentration in the C02, the gas 
is titrated with NOg. 
succeeded by the slow reaction 0 + NO --> NO2 + h?/, and the intensity 

of the emitted light is used to follow the progress of the reaction. 
is necessary to measure flow rates of the N% and C02 accurately. A 
simple device has been constructed which measures low flow rates by ob- 
serving the volmes swept out during measured time intervals in a Cali- 
brated tube by soap films. 
meters for low flows. 

The fast reaction of 0 + NO2 ,-)' NO + 02 is 

It 

This device is being used to calibrate rota- 

Permeability of Graphite. 
of the median range of "impermeable" graphites was calibrated for volume 
and leak tested. The pressure decay curves were semi-exponential as pre- 
dicted fm theory. Helium and COP were utilized, and it was noted that 
the helium passed through the graphite several times faster than the C02- 
The leak rate around the graphite sample with helium is in the range of 
10-5 cm2/sec (permeability units). 
present measurements, it will cause difficulties with the more imperme- 
able graphites. 
zero leak. 

The apparatus for measuring the permeability 

Although this is allowable for the 

The apparatus is being redesigned in an attempt to reach 
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Surface Area and Pore Size Studies. 
for surface area determination is spent in outgassing (about three hours 
per sample at 350 C). 
done in the surface area measurement chamber with the result that only 
one sample at a time could be handled. It has bee3 found that several 
samples can be simultaneously outgassed in a separate chamber, cooled, 
and transferred (one at a time) in air to the surface area equipment 
without affecting the experimental results. This new procedure is ex- 
pected to at least double the capacity for making these measurenents. 

Sixty percent of the time required 

Up to the present time the outgassing has been 

Graphite Outgassing Studies. 
nificant amounts of gas are adsorbed on graphite at rom temperature, 
since adsorbed gas can result in uncertainties in the interpretation of 
the high temperature irradiations. A second outgassing of graphite at 
975 C for eighteen hours after exposure to roan cbnditions for twenty- 
four hours yields about 46 percent of the gas volme desorbed during the 
first outgassirg. 
between the samples and the air after the initial outgassing. 
ratio of approximately one was observed during the second outgassing. 
gases are probably formed by the reaction of adsorbed atmospheric water and 
graphite in the reaction H20 + C = H + CO. 

A study has been made to determine if sig- 

This fact points to the importance of minimizing contact 
A CO to H2 

These 

Gamma Irradiation Facility. 
ceived and placed in the gamma irradiation facility. 
encased cobalt rods were arranged in an underwater source holder to enclose 
a volume five inches in diameter and eighteen inches high. 
demag 
of 10 r/hr. 
sulfate and ceric sulfate chemical dosimeters. 

The 151000 curie cobalt-@ source was re- 
The stainless steel 

Irradiation 
to plastic samples irradiated in the dry tube indicated a dose rate % The source is being more accurately calibrated with ferrous 

D. CUSTOMER WORK 

Radicanetallurgical Examinations 

Nickel Plated Elements. 
uranium, Hanford production fuel elements, irradiated to approximately 
400 EIWD/T, were selected from material irradiated under PT-IP-207-A by 
personnel fram Reactor Engineering Operation, IPD. The slugs were trans- 
ferred to the Radiumetallurgy Laboratory for detailed examination to evaluate 
the nickel plate. The three slugs represent three types of nickel plating -- 
chemplated O.O005", electroplated 0.001", and chemplated 0.001". 
examination of the 0.0005" plated slug showed the nickel plate to be intact 
over the entire surface of the slug with the exception of one-fourth inch at 
the female end. A "hot spot" was seen which was approximately one and one- 
fourth inches wide and extended from one-half inch f'ra the female end to 
the midpoint of the longitudinal axis. Orientation of the "hct spot" was 
not possible as rib marks were not visible. 
wall sections showed that a "side hot spot" rupture was probably averted by 
the presence of the nickel plate. Advanced spheroidization in the AlSi and 
extensive Ni-A1 diffusion show that the maximum surface temperature was at 
least 400 C in the hot spot. The Ni-A1 bond exhibited high integrity over 

Three nickel plated, C-64 jacketed, I & E, natural 

Visual 

Detailed examination of can 
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the slug surface with the exception of the female end. Several small mounds 
in the nickel, approximately the size of a pinhead, were observed near the 
female end. The mounds appeared to be associated with the poor bonding in 
that location of the slug. 

Examination of Natural Uranium I & E Fuel Element. The natural uranium I & E 
fuel element clad in X-8001 aluminum from tube 2762-0 was sectioned in the 
badly pitted area again, and metallographic studies were made. The pits in 
the can wall went through the X-8001 aluminum, AlSi, bond area and into the 
uranium, although the element had not been discharged as a suspected rupture. 

Two pieces of can wall were removed from one transverse sample of this e1emer.t 
for chemical analysis. 
tained 1.45$ nickel and l.3fi iron. 
1.3@ nickel and 0.623s iron. 

One piece was taken from the corroded side and con- 
A piece from the opposite side coctained 

Metallography Laboratories 

One complete set of Syntron vibratory lapping machines has been installed in 
each of the two Metallography Laboratories. All accessory equipment is now on 
hand and the units have been fully tested. 

Samples Processed During the Month 

Total samples processed: 325 

Photographs 

Micrographs 189 
Macrographs 89 

278 

Manager, Reactor and Fuels Research 
and Development 
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HW-6137~ 
4 

Exprimel;ts tc detwmino the feasibilfty of using lutecium fcils. te m..as.De 
tke effective nextrm temperature haye continued. 
xere irradiated in 6. monoenergetic beam of neutrons of ecergy 0.14 ev. 
The activLty produZe3 by the 0.14 ev resonance neutrons had a half life Qf 
7 days. 
3259 tht tphe resmmce st 0.14 ev belongs to the cross section of Ld76. 
it appctirs, thec,tk&tt,he Lu175 cross sectian has resonames which, in a 
reac 81 spectrum, wouid shield the f2iis more effectively tbn those af tke 
L?;. 172 cr3ss section. 
in tkLe it+.ermi co;m of the TIT.. 
(4.1 2 2.3) x io2 for the L.&75 and Lu176 isotopes, respectively. 
rs395 sf ;C,her elements were also obtained. The resuits of these latter 
rneLisnemerts will be repcrted next montk. 

F-ails, 8 mg/cn;* thkk, 

Tlierefcre, this experiment c2xaborated the fact (repcr-cad in BNL- 

This fact is also evidenced in cadmium ratios 0btairie.i 
Tnese ratios were lr.68 :: 0.35 and 

Cadmium 

!&e Sraxhing ratio for bets decay of luteci-m 176 is not known. 
is r,e:essarjr fcr the determination of the activation cross section. 
terminati% wxld make possible the measureme~t of neutron temperatures with- 
sv.C first rmirg a series cf calibration experiments in a heated thermal 
L-:-mA. ^h 

czx7;irg me+,ho& aqd coxting efficiencies in use. 

This qmt,ity 
Its de- 

The calibratior, experiments would be required becase c-f the varixis 

Tne C.c.i&?-foiusing beta-ray spectrometer is ideally suited for the investi- 
gatfm zf the beta decay of lutecium. 
being reactivated. 
ments cheeked out. 
spezZr2meter cml3. not be lccated, 
of the missing units. 

For this purpose the spestrcmeter is 
The equipment has been assembled, and sone of the instru- 
A few cf the pieces necessary for the opera+;ion cf the 

Plks are being made for the fa3ricatio~ 

Neutrcr, Temperature Coefficients 

An IEM 709 program to generate a nuclear data tape has been written an9 9e- 
bugged. 
tape. 

Wcrk has begun on a program to uT-date and correct the nuclear data 

Cross section data for approximately ten elexnents has been processed arfi is 
being keypunched. Subroutines to generate a file of microscopic cross se:t,icrns 
frm punched cards, md to priri% out the contents of the cross section tape have 
beer. completed and checke3 odt. 

http://m..as.De
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- 
Th5 best chcice of a trial faction in a variational principle was investigated 
under the assumption that the adjoint functim can be approximated by a polynomial 
cf degree n. 
determined by the condition that. its first n moments be given correctly. This 
result was applied to theestimation of the effective neutron temperature in an 
absorbing medium. 
temperature as a function of Ca/rCs for the moderator. 

A thermocouple-recorder system for use in the temperature ccefficient measure- 
ments has been calibrated over the range OGC to 625OC. 

It was found that the parameters in the trial function are then 

A plot has been made af the ratio of neutron to moderator 

Thermal Neutron Flux Spectarurn Near a Temperature Disccntinuity 

Debwging has been completed on the modified SYZYGY program for calculating 
the analytical flux spectrum and the normalized l/v reaction race with net 
cwrer,t flowing acrczs the plane interface. 
show the expected spatial shift of the transition region in the direction of 
the neutron currett . 

The results of a few sample cases 

Tkie modified F 
and several de 2 ug runs made. The program was miscompiled (machine error) once. 
The other problems have been caused by interval cycling of the IBM-709. 
this is due to programing or compilatim errors is not known. The program was 
modified tc permit mcre cmplete output cf intermediate results, and debug runs 
are being made daily. 

able tc handle two thermal. gr~ups, was compiled several times 

Whether 

A summary of past work has been submitted to the ANS for inclusion in the 
1959 Winter Meeting. 
neering is in preparation. 

Work is currently proceeding toward the design of cylindrical graphite,water 
and fuel regions ir the PCTR core to investigate more complicated geometries, 
moderators, and fuel systems. 

A manuscript for publication in Nuclear Science and Engi- 

Instrumentation 

The stack gas effluent monitor is still in operation at 100-F. 
operation, the circuitry is adjusted to count the 1131 photopeak (364 kev). 
Four charts have now been run vith no readings obtained over about twice 
"normal" or installed background. 
some coordination necessary with 100-F Area personnel to inform us when a fuel 
element rupture has occurred in the F reactor. 

In general 

The instrument will beleft ic serviee with 

The circuitry for input logic, mametic core drives for reading in and read- 
ing out of informtion (including horizontal and vertical line drives and 
inhibit drives) has been completed in the simple computer. 
transistorized with the exception of a sequencing pulse string. 
tal, vertical, and inhibit lines are driven by transistor switches rather than 
transformers. Considerations are being given to output logic circuits to per- 
form the arithmetic operations for which this particular application of mag- 
netic core storage devices was devised. 

These units are 
The horizon- 
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Two cf Westir@oxse 's miniature solid-state neutron detectcrs (far slow rze?itnn 
flux rcesaurements) axe being purchased for evaluation purpcaes and pcssible 
iriitial application in the PCTR. 
tor are as foilows; 

The expected characteristics for t??s detec- 

1. Water tight 
2. Sensitivity: 0.5 x cps/nv (the&) 
3. Maximum diameter (except at connector end): 80 mils 
4, Life: 1013 nvt minimum 
5. Operating temperature: 75'~ maximum 

With tkie devi:e, the flux at a giver pcint in the p@TR versus ccn+,rcl red psi- 
tior, coCL3 b2 maswed. 

The experimenta2 inwstigatio;i cf opt.iaal techniques for measwing ic-reactor 
graphite temprat-w? cmtinues vith develcpment cf 9 suitable semire head 
fsr measarfng czlx temperatwe in the range 500 tc 100S'C. Study cf the char- 
acteristics of wsenic trisdphide indicates that it can be used ir. conjwicsisr. 
wit.h a lead saphide pk-ctoresistor ta obtain a narrow batid wavelerigth filter 
in the regioc between two and three niicrons. 
cell& to radiation from a auig-rten filament, was studied. The temperature of 
the tungeten fflhment was measwed with a thermocouple. Usable responses were 
neasured belcw 500°C as well as in the range 500 to 1000%. 
n1m being assembled t~ determine the sensitivity tc cclcr temperature variations. 
Indications we that the Radiation Reference Etmdard needed fx this work will 
Lot be recelved -mtii the first week in August. 

The response of lead sulphide 

A mockup unit is 

STUDIES REXA?IED TO FUTURE PRODUC!I'ION IiEAcTORS 

Exponefitid Pile Meafuremer,ts of Large Diameter Fuel Elements 

The series of material buckling measurements on lattices using l.g'i-inch diameter 
sslid fuel elemerAts ha been completed. 
repcrted are giver, in Table I alorig with Gther pertinent irfomtion. 

Final buckling values not previv-iely 

Lattice B-UCWing 

Spa.cing (10-6 cm-2) 

3/3 wet + 34 

12 3/8 dry + 102 

10 3/8 wet + 70 

10 3/8 w + 127 

Side-Side Vclume Ra%iss 
X (Inches) Al/u &O/U c/u 

2.ll 0.264 0.288 51.31 

2.25 0.264 -- 51 0 31 

1.56 0.264 0.288 35.60 

1.50 0.264 -- 35.60 

>. is the extrapolatim length. 
used for aU lattices. 

The same front-to-rear X of 1.03 inches WE 

The buckling measurements cn one lattice using a 2.5" x 2.0" with 1.66" x 
lG1" t.ube ad tube fuel element are complete. Final bucklings are listed in 
Table 11. 

12b0053 
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TABLE I1 

Siae -Side Lattice Buckling 

SFEaCing (10-6 cm-2) X (Inches) 

12 

14 9/16 wet - 123 

14 9/16 dry + 55 

The front-t-o-rear h. used 

A new series of buckiing 
etartsd, Res-dte of the 

F;lel Lattice 

Element spacing 

2.25 

1. p 

was 1.03 inches. 

Vclume Ratios 
Al/U HpO/U C/.J 

0.487 LO& 68.48 

0.487 -- 68.43 

measmeluents using a tube and rod fGel elemert ha9 been 
first meas-Jrement are given in Table 111. 

!L!hBLE I11 

2.5 x 2.0 14 9/16 dry + 74 0.305 -- 51.25 
with 1.17 solid 

The buckling value quoted ir, Table I11 is t.entative based an an estimated side- 
extrapolation length 3f ~€6 inches. The final. bxklirig will be reported after 
analysis of korizontal traverse data. 

A nev COFIT prcgram to analyze horizontal traverse data has been written and 
debugged. The pmgram is nw being routinely used for analysis cf all horizon- 
tsl traverses. 

Rrther stu,dies have been maae on the problem of determining extrapolation dis- 
tances. The cadmium ratio has been measured in several horizontal traverses 
tc determine the lateral extent of the region of constant cadmium ratic. 
er&lly orLy the cuter poir,te near the last prccess tube bd a different cadmium 
ratio, wU& mulc-l indicate that these outer points should not be used in the 
Ccaine fit. t9 dcbx-mhe the extrapolation distance. 

, 

Gen- 

Horizcntal traverses taken at different points in the cell have indicated that 
Xis definitely a function of the position in the cell where the traverse is 
taken. 
X = 1.96", while the traverse taken directly between process tubes was fitted 
by X = 1.50". 
urements, since past traverse locations were determined more by experimental 
ccnvenience than consiatency. 

The variation of Xwith the height of the horizontal traverse has been studied, 
but not completely analyzed. 

It appears that workers in Sweden are having the same trouble with X that. we are 
experieneing. 

In one lattice the traverse at the corner of the cell was fitted by 

This could be a significant factor in evaluating past buckling meas- 

They use a @O exponential tank ooly 1 meter in diameter and a~ yze 
the data with a thecretical A. Their results show the bucklings aboct 30 x 10' 2 

high compared to critical measurements at Saclay. A difference of 
1.1'' in A. would account for this discrepancy. 
fm D2O-U systems is about 0.5", they need a X of 1.6'' tcr get agreement wfth 

Since the theoretical X 

40054 
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critical meas-nements, and a X c;f 1.6" wsuld be right in the midtile of the rsnge 
cf X's we are measuring in the present. aeries. 

RXB Measurements of Laftir-e Parameters zf Large Dfaneter Fuel Elements 

9. e 

b. 

C. 

b and f MeasuremeLtr; far Select-ed Cluster Elen.ents. 

Plgeparatixa f;r the meas7mmnt cf & and I fcr a 7-rcd e2uSter of 0.926" 
mturd uranium rtds ic a 7" graFhite 1attf.h-e are almcst ccmplete. 
be a negative %x measnremert to test, the feasitil1t.y cf such measilrements 
fc the FCTR. 
&t the eQe of the cell. The J metal loaaticn has teer, changed frm the 
previous pLm of wrapping it wcmd the process tube, sfnse it was found that 
ck;ar,ges in p and E: dze tc the J mew are mare eesfly interpreted in the 
Ley loca+,fon, 

This will 

The cluster will be eririched up tc & = 1 with J metal placed 

Derign of the Lattice eJzd fuel elements is prsceeding f=.r mesaxemert of 
its, f, 5, and E. for a 2.5" .&Lameter srilid elemer;?, &?.id a tub~-a~d-t.1ibe 
elemerir: uing a Ia56" x 1.1" tabe imide a 2.5" x 2+3" +,.&e, bst" in a 
10 1/2" lattioa. 

fnrprovemert of Methcds for p mi E, Measupemen%s 

St-des on abtaining scirnillation c-un+,ers Pith mifam efficciexy acrxs 
the cexitral region of the face have been extended ts the E/2@' x 5" crystal 
ad a 1" x 3" crystal. The response cf the l/2" x 5" cpys-al was safJ23- 
factorfly flatt.eI;ed, but tk.96 req-ired many abscr5ers. 
flattened  lily mer 1" of the face, req-&ring & e?a,k cf abscrbem abxt 
1" higho 
fw firture USE. in ccuntilzg large foils vhcne acsit-ity Si, nori-zffxm. 

An irivesatig%tfcz =f the availability of addlt,ionL kdgtily depktsd fcQ1 

The i" x 3" was 

As a result of" these etudiez, a 2" x 5" crystal has been crdered 

db 

55 
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teing made fcr clu~ter~ rcd-ard-tube, an3 tube-and-tube e1ement.s. 

Icstrmertation 

A pr~p~sed new idza for a pcssible fuel failure detectim systen frJr the NPR 
has beec favorably received 8x6 is teing included in the Design Criteria being 
prepred by CEO. This Eyetern has a primary mcnitor which mechanically scans 
the gross gamma activity of 100 samples of coolant with one detector at a rate 
sufficiently rapid t3 be the equivalent of continuous monitorira with 100 de- 
tectors. Calculations based oc experimental data icdicate this system would 
have slfficient sensitivity to derect,, wfthfn 60 eexnds after failups, 
fail-ues wUch release at laat 100 m€lligrms per minute cf umium and 
fiasicn productso A seixdmy moritcr uses methcd3 cf gsmma-ray exrgy spec- 
trxe3py tc monitcr each sample at least cnce every forty minutes wlth higher 
secsftfvity. 
cr "gkhcie" type failure;, fer cerfirmatiorz cf primary mmitcr signals, and 
fx ideztificathr cf unusrraL n%-fissis,r;-producC sctfvitieb in the cc;lant.. 
A pr.,-grmi f:r de~e.lcpmect cf demGn3t%faticn pr:t.ctypes of this system is being 
prepared. Cxpaxed t; dtercate systems which use irrdividu8.l detectors tz 
mcz-dtx sm'glas fycm each prxess tube, tkds &yetem offers appcrtunity f~r 
very slib+tatitll initid. ad aperating ccst savirgs, iqprzved reliability, ard 
reaiceci azhfgufty of friteqretatioL. 

A reprt is in Freparatim ori the principles of irstment reliabEli'Uy to prs- 
vi&% h. be+,%= unders*.;ar,5ir& of their applicability at Hanford. 

P:safblc spzjii:atior. of two new type5 of cclrrtrsl system5 ts reaztcrs is 
mder stdy. 
tiru%s measurement cf the cc.ntr5U.ed element. The other is the liSe of 
adaptive cxtr;ls in which wxitrol characteristics &utomatically change 
aE a fxAztfsr. r,f system response. 

This @&~i be used to detect and give wamicg 3f "~13~ leaker" 

One is the samplir~ at discrete intervais rather thim the CCL- 

STUDIES RELATED TO 

Gssrms Prc&xti.cn and Penetratfcz in BrJPated S+&el. 

A ~12~ 9e-d-t~~~ source was used to measure the resultaxit gamma ~pectpum and 
fr-tsnsitjy prctciuced in beam geometry t.hroq$ samples c.f bomted steel. 
cf varying thfclmess cf steel wfth different types and ai713illtts cf bcraticr- 
vere ccjmpared with mild steel f:r the resultanr, gamma radiatiar- spectrum aL3. 
intacsity. 
ta the steel reaucea tcth the hard ad ssft gawna radiaticn frorr, tne sxfase 
by 6. ftictcr of appraxim3ely six. 
fritz layer to mild steel had a relatively small effeet. AE bftd report 
OE this st-~dy is 'being prepared. 

NEW PRODUCTION WToTi 

%=leg 

In ger,eral, it *as fs.ma that the adhtfcr, of 1.5 percerk bcrx 

I6 ccntrast, the adztion of a bora 

Methasism of Graphite Damage 

Expcmref of Kkn&i;U CGke graphite -samples to electron beams were extended 
tc k;i@er values. 
ampere minutes, showed no exparLsicn within the limits of detectability of the 
eqdpment. 
deteeta3Ee expansix due tt radihtion damage. 

me first saxple, irradiated to a totd cf 5200 micro- 

A second expcs.a?e, tc lF,000 microampere minutes, alsc. shawed nc 
Both samples were coded to 

12b0051 G 
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near liquid nitrogen temperatures during expczwe to reduce tke effect cf anneal- 
ing by heatirg in the beam. 

STUDIES HELATED To SEPARATIONS PLANTS 

Aralysis of a Pc.ssible Nucleax Ucident 

A stidy Gf the possible consequences of a maximum xedible incident in the Redfx 
dissolver has been completed. 

Th.ree types of incidents were investigated. 
single burst occurring in a localized region of abnormal 83llition cczcentraficr, 
in the disaslver. Following the initial burst the action of rridiclytical gaEes 
~dd mix the eystem thus reducing the abnomal comentration. 

Tne ffret type emsieted cf a 

This type of incident; would be sirUar tc the Us Alamca inzfdent of De2enc;Ser 
1958, The burst would invcLve apprcxbately 1.6 x l$7 fissiosls ana would last 
*- A,~ appr2ximately 0.45 sec. 

The aeccnd type of incident considered was that resulting from a supercriti- 
csl cc.r,ditior, in the dissolver in which the excess reactivity was very small SO 

that the period or e folding time for power increase was much longer than the e 
folding time for heat transfer from the fuel elements. Under these conditions 
the -yetem would bzdl until eriougft moderator-reflector had been boiled away to 
temdnate the reactior;. 
termfnzte the reaetior,, this incident muld involve approximately Zie9 x 10 
ffssfcna and would take appraximately 37 minutes to heat up and approximately 
90 mfngtes tc boil away the necessary moderator-reflector. 
stage the system would operate at a pcwer level of appraximately 17 kw, 

48 Assumirg a reduction in moderator height cf 1 em 

During the boiling 

In ths third type of incident the dissolver wa6 haded dth fuel elements. 
A;3ditional materia3 was added to make the system prompt critical or nem prompt 
critical, the important point being that, the e folding time for power increase 
is much shorter than the edsiding time for heat transfer from the fa1 elemerits. 
A burst cf at0u-L $9 - 10 fissions results, however, almoet sil %he heat 
caused by the incident (8s cf the energy release) is retainej. in the slugs. 
As a reslilt the slug temperatures rise very rapidly and severe exsthemic ehemi- 
ca3 reactions between uranium and water and aluminum and water rssult. The 
nuclear reaction wild probably end here due to the expulsior cf rnckratm- 
refleefor from the system a5 a result of the chemical action; howe-rer, the chemf- 
csl reactians wad prabably contirue, Ven little experimental data are avail- 
able concerning these exothermic chemical reactions; however, there is available 
811 energy release of 4 x 107 kw-sec. which would be sufficient t3 ruptrrre the 
dissolver ad cause severe damage to process lines and possibly the dfssclver 
cell. 

The t,hird type of incident is then considered to be the maximum creab3.e 
incident.. 

Ihie to the uncertainties which exist in calculations of this kind and ic the 
assmrptfxs concerning the burst mechanism these results are only qualitative 
acd give perhaps no more than an order of magnft.de for t3e number cf fissions 
in each case. 

i 1240058 
P 

http://magnft.de


B -9 

PacleaP Safety in 234-5 Building Processing 

The f:llsw%ng is & tabulatian c,f the estimated critical. maszes fw plutonium 
xrmxd-plutcnium ezlution systems in spherical getmetry. 
hr a ~VG regix-me grmp methcd prevzimsly used. %e crreapcncllng equiva- 
Lent cylinder diameters are Qsc gi-Jeo. 
i*m mtS3, swrsmded by "~~l~o!,i~n~'' Gf plutanium polymer 

Sshere Diamet 11" 

The resdt s are based 

Tne calcalatfcIzs are based cn pluton- 

Critical me5 
Cylifider DLmeter (Metal + SSlUtiGr) 

(rn {lnzhee 5 (Inehe 5 ) 

2.5 

3.0 
3.5 . 

4.0 
5.0 
GOO 

5.85 
4.50 
3.65 
3.00 
2.00 
1.15 

DE 234-5 Bvelcpnent Operatixi of Research a~fi Eqineering, CPD? has pre- 
Fred aaXL ianples of PJQ~ in pclyethyleze, paraffin, a3 methyl netF&zylate, 
preXmirmy- t- the pctential rieeds of the Critical MEES Fs:ili?y far larger 
qw-titfes cf this kind of material fr~r crftkal mass experiments. 
sme sf these simples are giveL below: 

Data fx 

PJ& - *thy1 metLacry1at.e - U.85 gm/L 15 

PJO~ -pclyethylene - ~300 gm/~ 

Pu02 -pc.lyethylece - 2300 @/I, 
Pu02 -pcLyethylene - 300 @/L 

15 

10 

5 

Of particular interest in the critical mass progran is the mhimun critisd 
~Xmelisi~ns fzr Pu oxide water systems io which the plutcmiur. deneit.y in the 
siurry has a maximm.~ ef 2-4 gm/em3 with H/Pu ratics in the regizn sf 19-25, 

1240059 
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a;inee the mixture of optimum moderation fer a plutonium precipitate (polymer 
formt,ion) is thought to occur in this region. PuOg-CH2 mixtures are being 
considered as a possible substitute fcr the plutonium precipitatea in these 
experiments. 

Criticality Studies in Support of Processicg Power Reactor Fuels 

Exponential and critical approach measurements were continued witk the 0.600- 
inch diameter rcds of 3.063 percent enriched uranium in water moderated and re- 
flected systems. 
exponential measurement may be equated to that which gives the buckling from 
the critical approach measurement ss as to yield values of both the extrapola- 
ticn length {A) and the buckling (B ). 
the twG fomulas is as follows: 

!The expression which gives the critical buckling frDm the 

Ee relatfocship whiz11 exic-ts betweer, 

R is the radius of the icadir!! in the exponential pile, acd bU is +,he measured 
relaxation length. 
fron the critical approach. 

R, md H, are the critical raaius acd height as determined 

The exponential measrrrements were made with fuel rods 32 inches in lengtk;; these 
rcds were encased in 1/32-iECh wan ltreite tubes. 
frsm the exponential measurements are given in the follovsing table: 

Relaxation lerigths and radii 

Relaxation 
Length 

Lattice 
Spacing 
( Inche 6) (volume 1 (@m 

10 200 
1 300 
1 Y 429 
1 I500 

3.41 

6.84 

4.18 
5.18 

13 10 

17.20 

138 54 
14.79 

As a safety precaution, prior to conducting the exponential measurements a 
critical approach was made for each of the lattices with the 32-inch loag fuel 
roda. The lattices were loaded to within 96 percent of the critical cumber as 
predicted from the inverse multiplication plots. 
vdues were determined for the 32-inch fuel rods. 

The following critical mass 

Lattice Cri t ieal 
Spacing y/u Ncriticd *SS RC 

{Inches ) (Volume) (Fuel Rods) (lbs 0 ) 

Lattice Cri t ieal 
Spacing 
{Inches ) (volume) (Fuel Rods) (lbs 0 ) 

1.20 3.u 
~30 4.18 
1.42 5.18 
1.60 6*84 

7999 
74.1 
73.8 
82.4 

495 a4.3a 
459 14.92 
457 16 * 27 

510 13 0 377 

The extrapolation lengths and bucklings as determined from the exponential and 
critical approach measurements are given in the following table: 
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Lattdce 
Spacing 
(Inzhes) 

* 1.000 
* 1.100 

1.200 
~300 
1 D 4.29 
1 630 

%O/V 

(Volume ) 

2.00 

2.71 
3.41 
4.18 
5.18 
6.64 

With Critical Appr2ach 
Data* for 16-incfi Fuel Rods for 32-inch Fuel Rsas 

(~n. (cn-2 x (em. (~133-2 x 10-6) 

With Critical Approach Nta 

x B2 x E2 

6.30 14,656 5.96 15,225 
6.50 14,885 6.60 iic 720 
5.82 15,365 5.60 15s755 

5.84 13,000 5.93 12,872 
5.4.4 10 590 5. jG 10,461 

6.18 14,057 5.94 14,426 

+ Me.as-ae3. the previeu mor&k. 
+# Crit,Ecal apprcaek data f3r 16-imh fuel rcda were Gbcained previs-sly. 

The ree%&ts fcr X asd B' asiq the criticd approach data fo? %he 32-izh f-:.el 
rcda must be qWified Eince it ms necessary 53 support the ccrs directly on 
an ahminan pla%E baemse sf 1Lck of rxz. This interposed abat 1/2 foA- cf 
al-mium between the care and the bottGm water refleztcr. 
r,rit,icai 6bensfoI;s of the lattices with tk16-inch f~el rods were mre 
a~~riaIJe to the analy~ s resulting i~ smaller errcre fcr X. 
tne values for X and b 
i~ch lorag fuel rods are ccnsidered more accurate. 

P 

In additicc, the 

Eecause of tkis h as calculated with the criticdity data fcr the 16- 

The errcr ir X appears tc rss-dt primarily frcm the xxertaintiea in the ex- 
ponential measurements rather than in t3e uncertainties from the crltical 
spprDach measarements. 

Miscellaneous Experiments far Piclear Safety Specificsfiom 

A re-evaluation of- the & measurements on uO3-%O mixtures cf  lo^ enriaherit 
is cearly ccmplefed. 
reacrivit.y coefficients in the PCTR are involved in the re-evaimticn. 
All experiments are being re-exanined and & recdsulated in view of th2 
fr,fxrnation obtained from the recent measxrements of the adjoint ratic 
IE~/G ir a mixtiire of l.CX)6%-enriched UO3 and Hr,C with a~ H/U atmi2 ra+;$c 

A tctal of 14 b measuremerits involving 37 different 

a? Lf99. 

Tiis experiment shone3 that tile retic q/q in the mixture in the PCTR was 
matched to the /% charaxeristic of the system UO + + cocthiners 
QGP the same coLtions under which the flu ratios $I/& were matched. 
This information bgether with reactivity measurement data with extra pcisx 
on both the central and void celle permits the cdcrrlation of a correcticn 
to &I$,,, due tG the presaoce of the thick aluminum containers. 

It appears th&t the values cf aka0 for these mixtures will not be sigcifi- 
cuAtly changed fram those previously reported. Hawever, fnterpretatfca of 
the 1mcerTafnties in terms of confidence intervals should EO-Y be pcssible. 

A preliminary analysis has been made of the data cbtained in the PCTR durir4 
J~uie fcr determining kco of a homGgeneous mixture of 1.006 percent exrizhed 



This resvJlt is sigxiificant. io that previcus measurements had ir,dieat.ed a vdiie 
cf 1.02 f 0.02 W/G as the measured U-235 enrichment far which homogeneous mix- 
tures cf pure UO3 acd H20 would have k, Lunity, wlth the highest value of & 
ccewring for an H/U atomic ratio of about 5. 
agreeme& with the previvls resul%a ad gives further creden2.e t9 the earlier 
&ri€cLysis B 

The latest meaEurement is io 

Critical Mass Thecry 

The prograai fop int.egratim cf %he reactor kinetics eqaa.tions with N grsupz 
cf dela.yed neil+,rozis wd time deper;den+, reac,+,ivit-y has been m.dified ts re&ze 
significantly tLe number cf +,im iocrements needed. The modified pr;gr% &E 

been mmpild and is beira de3-gged. 

Mas-E Spectrxnetry 

The mss qscfxlmter fzr hea\y element asalysis vas put il;tZ 2perzTic.n fcr 
the ffr2.f time fsllsd-ng the sxcessful assembly ~f the kcvar-t:-glass sed 
~f the icn ssc3e. A beam ci potassium ima originating from impurities in 
tlne smple f%l&mer,t was analyzed md detected using G~Y a vibrating reed 
eiectrzmeter at the czllec-bor. 
are presently being dfsccvered and repaired and &ligraect 3f the spectrsmetrr 
is iri prcgress. 

The varisus faults cf the inst,rment> cmponerts 

NE'JTRON CEOSS sECTi..oN PROGRAM 

Aljaslute Fissicn Cress Sectfrns 

A parallel. plat-e BF chamber was fabricated ad tested. A pulse height dis- 
trfbction has been hserved which is nct adequate tr allov a precise measure 
of" ccuntf- efficiency. 
at present. 

The cause of the pozr plilae spectrum is not kcm 

Nc fissisn foils have been received from off-site for ittermnparism fissior, 
s9unl-iLg 0 

Slcv Neutrcn Scgttering Croea Sections 

Emly in the mcrzth a gas leak developed in a thermcemple hole whicli is 

partially csvered by %he t&ee axie crystal spectrometer shielding. The re- 
sultant gas activity required the we of fresh air mask& fm the operstion of the spectrometer azid greatly restricted the work on sc.att3ering emLL sez- 

ticns. The gas leak was fixed at. the expense of unstacking the spectrs- 
meter shielding. Since s: much time was lost in the realipent neceEsary 
after unstacking the skdelding it was decided ts epen3. a eomewaat, Lxger 
time and re-evaluate the alignment of the whole syatem. 
featurea have been uncovered t6 date: spectrmeter was apparently ins3Ued about 1/16 inch cff of tb- -r;l beam hzle 

center lirie, and 2) the seccnd. collimator holder which was always difficult 
to addust c80 LO loriger be moved and is frczen in a misaligned positizn. 
Tkese faults prohibit the use of the spectrometer for high resolution work. 

Wc &i;turbi~~g 
1) the first. (fixed) axis of the 
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E,,(w) 

4.3 
4.65 
5.9' 
€094 
8c6 
9.6* 
15.~ 

398 

4.8 
5.4 

7. I 

I2400b3 



B -14 - ~w-Si37ic 

Fast Neutrcn Reactions 

A staly Pas been made cf methods of measureme& cf fast neutrm counter efficienzy. 
The stability c.f the plast-ic scfntillatGr fast. neatron de%ect?or systems is keing 
st.!Laie a. 

WTOR DEXEZCIPMEMT - 4000 PROGRAM 

PLUTONIUM EIECYCI;E PROGRAM 

Ccap;ne~t fsbricatfm Er complete fcr the first phase of the 2.8 w/o Pu-A1 
eqeriaert 8. 

Td ttt delivery expe :red mo!mxtarEly. 
fs5rica+,i;r cf fk a:;i.r,x fcila azb these my be &ela,yed a fey weeks. 

Piu%snf-a &tall-urgy advises t2hat the fuel fabriaticc is finished 
Sans di3isult.y has beec ecccttntered ir, 

hrsgrmnfng Opera+,icn Pas been aakea ta make the nezess3ry arrangement,s with 
AEC arid PkAlliys (hcc) t.c exbend the irradiatics cf t.he MTR PG-U elemeats to 
prcvide Vie rqdred 35-49$ Pu-240 material fm the high expsure plutznim 
1attir.e 

The Reax:-Jit.y Meamremeat FaZilEty (RMF) 

A letter for?nulating the experiments which could be doLe in the RMF has been 
prepare9 and fxwarded tc the scope designer. 
le %c pcizt GUT the flexibility required to me the facility to the best advan- 
tage fcr the Plutanim Re2ycle Pragram' 

The main purpose of the letter 

Sute~ft~ical Experiment4 witk Plutonfm 

I;1 refeyerice to crftfxd mass studies for processing plutonium bearing fuel 
(RTR)o the find delivery was made of the ajpecially prepared a-5 w/a Pu fl~l 
rcds by the Plutlsnium Met,allzlrgy Operation. 
been received includes 200 Zirc6.lcy-E clad rods 2 feet En length and 20 rcds 
cf 1 fC3t ler?gth; the diameter of the clad rcd3 is 9.576 iscki. 

The total number cf rods whi32L have 

AE analysis of 6rrars &e to the effcct,s of non-linearity in the warp and 
Cliameter urdti; rf the Pr;filometer for the PRTR viewing basin has been cow- 
leted. A detailed discussim cf this axialysis is being written. 
ings were: 

The main finb- 

1. 

2. 

The accmzy of the diameter unit is improved by rep7sitionirLg Lhe 
measuring screy. 

The diameter unit requires compensation for thermal expansion. 
Temperatwe ch8x,.gee of f 10 degrees wfll affe=.t the aeasurernerts. 

The wan unit appears t:, be linear fri respcnse ad aecwat-e BE de- 
signed. 

I 
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The sine wave response cf several lenses has been determined using patterns and 
eqapment assembled duricg the last month. 
for testing wide @e viewer and Profilometer compoceltts. 
fakri2ated daring August. 

A mare compact unit has been designed 
This unit will be 

Coment.8 were prepared cn the preliminary design criteria far the PRTR FUel 
Rupf.we Manitor. Plans are being made for evaluating and seiecting The phot.;.- 
mdtiplier tubes t3c be used vith the scintillation detectcrs for this monitor. 

'T kari.S+i;z ;f DzppLsr Coefficient with S/M Ra-kic 

The LqE1 7 1/2 KW induztion heater has arrived ard beer, put into crperat.iors. 
A Ispel field eng',r:ear r,ocdrr:ted the startup test.s and gave instruc-Cim in cpera- 
tim an9 main%exian=e. Safe operating prl;zsedures and a hazards breakdcm are 
beirg preparede 

TLe smEJl scupce tneory fodatian ef the critical ccn3StioE for an infinite 
lattice of saper-cells has been extended t.c include tw:, energy groups Gf neiltrsne. 
The rc"suL+jp in a simplified form, bs been applied to the XR lattice and plse- 
dfcted a chasLge in f of approximkely 
cppcxd r: the 12.5% quoted earlier based on the oLe groq ealculatd.on. The 
simpilfying has-ation in the present calculation is tu% the apithsmlbis~k- 
ness of the fuei rods is zero; therefore, the af GwteS kre shauld serve as 
an wper bound tc t.he acvsal char,ge. 

rlpor. inserti.cn of cantrd. rJds as 

E~sl~ati~~i cf the lattlze 3ums enco-aitered in the smh33. ~aurze theory traat- 
mest, of super1ett.iees in squme arrays has been programs3 fer the 909. The 
pagram is ECV be- debugged. 

A te:kique has been develope& fcr trestfng the more gererd case fc wXck 
the cx",rcl rod is replaced by a reprcducfng rad (such a3 ersichment, fcr 
ercle) which dses not increaee t-he ccmplexity of the ealculaticri to my grsat 
extect 

TEST FUWTOR OPERATIONS 

Operat.ion of the PeTR continued routinely during the mnth except fcr a sehe- 
aiiled naain+&naxce outa.ge s5arting July 20, 1959. 
6hut.dmmS due to electronic failure. 

There were 4wc tyzs2Eduled 

Tne fuel +,empera+,ure experiment for the gas ccoled remtzr was ecmpleted &a'- =,.* 

ing t.he month. 

12400b5 
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DuPing*the maintenance outage, chapglag port was pat 
This will Ucw insertion of heated fuel elelnents into 
mcval of test cells up to 10 1/2 inches square without 

* 
&-613 74 

thre-gh the moving face. 
the reactor cr the re- 
mcving t.ha face. A 

safety railfng arcund-the tcp of the reac%or is being fabricated and Will be 
installed at a later date. 

Experiments to find the optimm arrangement and the H to $35 raTic fcr the 
TPR fuel disks were ecnducted during the first week cf the month. 

Critical mass experiments were conitwted in t.he TI3 reaetctr room for 2 1/2 
weeks 

The remaiLder of tke month WRS uaed to ma.ke prelimfmf calibrations on 
Lu$3 fcils far the Neutrslz Temperature Experiment. 

IrAstrmenta te maintain the oven temperature at preset levels aria to turn 
tbe hecitdng pwer off if the teqercture exceeds a preset value wsre received 
and fnetalled. 

during the month, t3wc caused by nciae 
iriccrrect bypassing technique 

ENVIRONMENTAL SCIENCES 

Atmspheric myEfcs 

RcJtine full-scale operation of the joint AEC-AF dispersion experiments 
was achieved when favorable meteoralogical conditions became persis+,ent dur- 
ing early July. fifteen experiments had been completed. As of July 

Analyses ef the data were restricted to semiqwtdtative surveys cf the 
trajectcries of the tracer material over the 25-6 km course esd the verti- 
cal diztributicr, cf this Illaterial within 3200 meters of the source. These 
data were used to realign the horizontal sampler distribution near the dour"v. 

Vertixl diat.ribufions have been clearly defined by the sampler arrays CL 

the vertical masts. Earlier difffcuities with inadequate gasoline sqp'ly 
were overcome. 

Th€ m26t serious difficulty elicountered was a A-equeLtly heavy dmt loading 
of the filters used to collect the tracer on the 12-8 and 25-6 Jan arcs. 
These arcs were originslly oiled in the vicinity of each sampling station. 
However, dust was carried by servicing vehicles from moiled portions 
of the road to the sampling pcints. 
lengths of these arcs oiled in order to overmme this problem. 
partially completed by month's end; in the me&ctime some relief was abtained 
by restricting traffic on these arcs to an absolute roloimum. 
vented fw1 operation of all samplers, but did materially reduce the dEt prob- 
lem e 

Steps were taken to have the entire 
Tbis mrk vas 

This actior, Fre- 

CalibratiQc of the scurce was successfully accomplished following revfsicn 
cf the stirrixig systen: and the automa.tic counters operated aatfsfaet~rily. -- 
All other equipment opera%ed accerdlrig to design specificaticns, alsc, except - I 2400bi.b 



far bsw difficulty in gett.ing full u%ilizatian cf the P-PW talemeteririg syat-em 
fcr area wind :overage. 
dwing the mort&, howwer . 

OpePation of this equipment did iqrcve materially 

DOSIMETRY 

Seven sGbjects were meamred during the manth for rautirze or suspected c;r-%mf- 
oaficn in the special mocftoririg stsation. 
wat.er from the KE rese&rct locp when a piece of tygorL tcbing broke. 

A rmm was 6trUC.k by a stream of 
Part of 

the water went his mmth. A small amcunt of C~I. inatfon emitticg gmmx3 
ray of~0.85 &v was €resent which was prcbsbly Mt15 There was t.oc litGe 
t: lcwlize. 
w=t; abut, 0,013 f C,OO5 mfcrccuries present. 
Tnere were 0.016 k OL0C2 rr;fzrr;cxies cf PL in the wcmd initially. A piece 
cf tfssw as removed surgii;dly an3 the subject, was found t5 have 0.0011 z 
'2s.2:OC2 micrzcuries cf Pu rzmizizg. 
::sm5~l t.c ck;safrA -=orc?s Cpc:wa cf offsite peeple. 

Hen:=, cxr calibratim is in dcubt tut it was estimated %Fat there 
A puncture wound was elso camted. 

?r;lree cf the AEC felimship st=defits were 

Exeept ftr the need cf relrsving a smhs1 ctbEtruction in the path of the beam 
the circ-dhr mask far the inet,rument servo in the positive ion aceelerafsr 
hilcling is coqleteci. 
Balding ear,stmctioc przjec+, before it is finished: (1) make electrical 
c:mections tc refrigerator-typs air ccnditioners (2) to connect sink t3 
wter linss, (3) prDvi5e mans fzr heating se-d.y aq-dred building space. 
Wzrk 012 *he building which WE stopped the tc the recent etrike is now being 
resumed. 

Three items still need ta be cmpleted in ths 3745-B 

Cxaiierable wzrk has been done to optimize the parameters invalved in the 
pr7:cixtim of targets for use wfth the pLsitije ix accelerater. The retlllt 
has beer, the csnderisation cf 770 micrqg-a.ms cf titaxdm per square cm, maxi- 
m~, on stair?less steel discs. 
ness seCm to be heating of the disz~. mc mxkr heat causes the titmiitun t3 

peel effo 
niirzpsnia cf titzium that wa5 evapmated on a stainless s%zel diaz. 
gives a load ratis cf grekter tkm 2 gas at~ms to 3 metal atom%. 

The limiting fa:tsr oc cocdensing metal thick- 

Using deutzri-m it was pssible tc load ,0876 zc of gas irhc 559 
Th5s 

Several rLew pexils ard fialdere were fabricated for use with the pencil 
reader. 
constrxte3. 
30 mr wxiLd reprsduce to f 2$. 
~rnali Tlastic spherical chambers develsped several years agc by H. M. Parker 
ccula be tested. The volme of these plastic chambers is Dray l/lQ cf a cc. 
OC a Eerie3 of 10 readings the reproducibility of the chambere, whez; exposed 
t,: a dase of 2 r,, was i 1%. 

A cylinllrical aluminum chamber with a cavity volume of" 1/2 cc was 
Witki this chamker a tiischarge zorrespmdicg t3 a dcEe of 

Als3, a special holiler was zxsfructeci sc' tkat 

INSTRUMENTATION 

The scintfllatfon transistorized mmbined alpha-beta-gamma harid and she: 
ccmter has now opemted satisfactorily for about five mixithi; in gezieral UEB 

iL the 329 B-lildi~g. 
rnsrhkis of Dperatian. 

Actual required downtime kias been one hour tstdl in five ,: 
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ILTrestigaticms of concepts related t: alpha air mozitoring contime9 W-th aTi 

evaluatfcc of the technique of ccmparfrig the gamma caused by natwa.1 'tackgrxxd 
with the naturally cc-wring alpli~. 
that the sensitivity improvement. over the High-Level Alpha Afr Monitx es-d ?e 
about a factor of ten. 
man inhaLes an amourit of icscluble plutonium tc zause a retsntim of abcut 
one percent of' the lifetime maxim permfssfble amount. Hence, a ayEtJen utfliz- 
ing this; technique wf+,h an iqrcvement fa;tor of ten alarms befcre a msn i&iaJ.es 
an amount of inszlulle p1utol;ium to cause a retention of abxt 0.1 perzenr 
of the lifetime maximum pedaatble amcmt as specified in the NES HaIi3bGok 52. 
Ot@r coreepte whick were imrestigated ad utilized icclu8e the fzstr?men?. with 
the alarn cirzuit.a eensitive tci rate-Gf-cbnge gad the Dd Cph Air lkz;ir;er. 
The systex wM:h ccmares the naturdiy occurring gammti t~ tne Lpha might be 
more useful thmi the mher systems became it is a monitor fcr fissicr, pr:dxt 
m~tmka~~x as vel1 as fsr plutmjum contanim.tiol;. An applizatisn is fcre- 
seen ir, fnt egmtej. rmirsraE~t,al mmitcrfxg system e 

Cslculations frDm meaaiuemerits indicated 

Tne High-Level Alp& Air Monitcr alsm sc-xds befsre EL 

All firiELL work was cmpleted on the design for the 300 Area criticality or 
miclear iIi2fflent alarm irstmnti;. 
continaous months with actual mwce tests each day. 
CL 23 mr/h for testing p-urpses, have -fed by k3$ maximum in the five 
mcnths by actual scarce test. 
tc Lcs Alamos fcr testing with the Godiva. assembly. The units ean be zperated 
in parallel, baek-tc-back, multipie detastz,r heads, ard both gatmi3 and ncutror 
triggering ae desired by the paPC,-Leular apglication, The dam device itself, 
whether siren, bell, ci~ horrp will be dezided ~pcrn by the 300 kea Safety 
Committee 

Ail ca~rp~nents have been teJted fcr five 
The alarmlimits, sey 

The two udta testes were the aame ones sent 

Fabrica%ion continues on the eqerimentaJ., completely tranaf&torized, aurally 
indfpating, alpha-beta-gama. detecting sni indicating inetmnt,. 
rate mezer is included for high-level indizat,ions. 
alpha particles is a speaker "pcp" an3 the indicaticn for beta-gaurma cxdx,rni- 
na+isn is a speaker "ehfpp" comprising a 1.0 Kc d2stsfnr;t, ncte. 
tfcn is for alpha only or alpha-beta-gams. cDmbincd as desired. 

A cc-uit - 
The aurai indicatix fcr 

The CRM in%:%- 

The gamma dzse-rate analysfe cf the backgrrad fn Psex is 
Tne bsekgmun? fc; nw being checked in the P aria Q gdlery 
il.-ciient alarm systems 

I ZLiOOt8 
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A ministure G-M tube of about one millimeter in diameter by one ixk 1sLg 
which was obtained from Western Radiation Laboratory on a recent trip ‘ns 
demcnstrated to the personnel in Biology. The tube, which ie filled v5t.C 
helium and quenched with iodine, was tested in a 12 m/hr field from a Cd37 
source with good results. After relationship between dose rate and ccmting 
rate is es+ablished, the tube will be used to measure dcse rat.es in the varicus 
organs of an anid. 

Calibratim of two of the new Zinc-Sulfide Particle Ccluntera fsr Atmspheric 
Physics Research ie nearly complete. 

The sxperimentai dust detector was tested in a chamber in whizh dmt. co-dl6 be 
circulated. Presectly, dwt is being impsted on a lucfte disc over the face 
of a phctamltiplfer tube. The pulses frsm the phstotube are used t,? drive a 
c;urz%-ra+le mter and recorder. 
rssponds is calculated to be 25 p. 
:f 25 p ar lazger we cd:d.ated tc be o.@. 

The minim particle size to wX3h the detector 
The Efficiency c.f the detectcr fx pa&icles 

A 209-charirel aaaI.yzer is being used in a study of background con6itqiom a:. 
varfo7.s plan% lxatforis. 
me week at each location. 
at Peex in 290 East. 

The analyzer is used to collect fcr approximately 
One location checked sc far is in the P and 0 gallery 

lkta are being gathared at present. in a.2-Sat. 200 West. 

WASHWGTON DESIGNATED PIiERAM 

Studies vere cont.inued to determine the characteristics of the mass spect.ro- 
meter for this pragram which affect the accuracy and precision of isat3pc 
ard yse a. 

Tfie GUtpUt pulse heigkt distribution of the electron multipliers originally 
purchased fcr use in this mass spectrometer is being studied. 
light is used for a source in order to obtain single electron even33 at the 
first dpG6e of the multiplier structure. 
piier is detenrrlzied from a measurement of the output current and output ptllse 
rate of the multipliers with ultraviolet light incident on the first aynde 
of the multiplier strcture. The electron gain cf the multiplier can ’be used 
tc determine the average secondary electron yleld per incident ioz. 
procedures for obtaining dynode reactivation of multipliers to increase the 
multiplier gain are ala0 under investigation. 

UIt+raviolet 

The electron gain of the mati- 

The possible 

NG analyses were performed this month. 
in pogress for this spectrometer. 

Some instrument modificaticns am 

CUSTOMER WORK 

Analog Computation 

A set of solutions has been obtained for the PRTR primary coolant transient 
analysis problem. A report covering this problem will be i&sued within the next 
sixty days. 

A set of solutions to the 
Gbtained on the computer. 
high ambient temperatures 

121i00b9 

PRTR Hazards Analysis prcblem is pesently being 
Faulty equfpment. and drift in the equipment. due t: 

has caused considerable delay in sclving the prcblem. 
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A fermal repxt, HW-59932, "The Simulaticn of the Pixt3Lim Recycle Test 
Reactcrr on an Analog Cmguter," by W. D. Caineroxi, has been issued. 

Preliminary rune en the freqaency respsxxe of the NPR heat exchanger Ere corn- 
pleted this rnonT,h. 
teIit t.ime-dependen5 terns ad the results were in errx. 

The primary lccp frequemy respcme study fsr *he NPR was completed this 
mnth. 
fm bcth fUI. eqvLilibrfm .pews level an8 olze-half elailitrim p2-r level 
further eet cf rms wacs mAe us:= a tenperatwe eaefffcient cf cnec-kalf the 
ir3tia.l vaiue st full equfLibrt~n pawr level. 
the recordings Dbt.aine3. bsis nst been e:n;pieted. 

'Rx az&zq rxs fer tke Separations Waste Tank Heat Transfer study were base3 
cn a cne-bimere$:3al ~dys2a. mese F~S have teec cmplete3 sasisfactoriiy, 
A rspresec+Jatfvs rlrI; ms .;kcsen i;r a dfgital SCiljtioL ir, the EM-709 wqr;it,ert.. 
The digitJzJ_ program was 23zpleted arid is as5e&Led 50 be put cn t.hs 709 %his 
weeKa 
afgt,a.l ~rclgram fcr a mcre exte~5,ve tx-dfmeneiomi iiriaJyefs cf t-he tempers- 
tare pr2file cP a represellnative nets tank, ebze the arislog cmputer facility 
fs not large encugh for a twc-dirneLnicrs? heat trmxier anaLyais of this magni- 
tude. 
purpose crf fmiliarizaticn with the technique cf using the Tt-ed AnZLyZ€r 
prsgraa develcpei ty the SHARE crganizatioa* 

It was disc:vered that the eqwkicns used lacked c.cnsi5- 

Amlog run3 were mile wfth an initid ass-md temperature coefficient 
A 

Ccwilaticn cf res-dte frzx 

The reminfi;gi fmis from this work order wiil be wed fcr wrftiag a 

!The me-dimensfcnal rm a tke digital. ccmputer i? befrig maiie fsr the 

8-~ow. Production 
24-Ho21r General 
Spesial 

93 
62 
114 

$ Reliability 

Althcugh avemge t-ratares prevaiied during July, tvo very cool peri2ds held 
the cver-u monthly average to 77.7. 
wag well telm the record-breaking 81.2 &*rerage of July 1958. 

This was 1.4 degrees above nsd, brrt 

1ristmnt.ati.m 

The dual 'bets-gamma probe for the Ffssisn Product Chdstry Operatian is 
complete ana. calibrated. 
1.9 r/hr. 
The calibrations were made wfth a 0.75 mev gaam (Ra) sourze, an9 the 
electron azeelerator whoee average gamma energy wae (2.75 mev. 

The claEs in electrmiics for icstrumelzt mairt.enanee personnel fa abctit cne-kdf 
cmplete9 and is pr;gresair;@; moShly. 

Fakrfcatfoz; cmtfnuerl in the 32e Building EleetroIiica Shcp OL a G-M tribe 
detector beta-gama alarmfng moriitcr fbr Red~x. 
an3 all Lfrcdtry is tramistorized. 
wt~. be from 0.1 m/hr tc 5.0 mr/h. 

The low-lev51 probe has a dose-rate E& 50 m/kr t? 
The high-level probe  ha^ a dcse-rat.e range of 2.0 r/hr tc lo0 r/hr. 

A meter relay is fnxr?-r&tel 
Approlrtmt~ darning levels avaflaF,lc 
These levels correeFon3, amr:xsimt.eiy, 

1240010 
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to 200 c/m to 10,000 c/m from the G-M tube detector. 

Fabrication continued in the 328 Building Electronics Shop on a completely 
transistorized loudspeaker count-rate meter alpha, UO VAC-operated, semi- 
portakle monitor for use with either alpha scintillation probes or alpha air- 
proportional probes as desired. 
tims Operation, HLO. 

The unit is being fabricated for the Calfbra- 

Evaluations were completed on the rebuilt and adjusted Victoreen Remote-Area 
Monitsriag System and on the scintillation portable battery-operated neutron 
detector and dose-rate meter (fast and slow). 
sent out for field tests and evaluation continued on the scintillation alpha, 
beta, and gamma detector. 

Two loudspeaker G-M’s were 

Optical WGrk 

Design and estimate has beer, completed for mcaifying the Variable Power Micro- 
scope at log-C for scratch depth measurement. 

Assistance has been given to IPD in devising a suitable optical scanning 
mechanism for a TV cera to be used in the access holes of the shield on the 
rear face of the reactors. 

A scanning mechanism is being designed for use with a zoom lens and W camera 
to be inserted in a 10-inch diameter pipe. 
remote viewing in the cells of the chemical separation buildings. 

’phis system is to be used for 

optical 

1. 
2. 

30 
4. 
5. 
€. 

shop work included: 

Fabrication of water level indicators for PRTR use. 
Fabrication of parts for the PRTR Wide Angle Viewer. 
Servicing T Building periscopes. 
Fabrication of bioplastic well crystal. 
Servicing two crane periscope headrc for Redox. 
Fabrication of 12 glass bearings. 

Manw3er 
Physics and Instrument Researsh 

WORD LABORATORIES OPERATION 
and Development 

PF Gast:mcs 
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Chemical Research & Development 
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FISSIONABLE MATEEUAL - 2000 FTl06RAM 

Decor?tmniaation of Reactor Coqonents 

A twc-stip (APACE-type) process involving treatment with alkaline permanganate 
followed ly treatment with an acidic reducing solution still appears to be the 
mcst effective and eco~cmic decontamination process available. Inorgmie acd or- 
gar:: acid Folutiocs containing various corrosion inhibitors were tested a& pos- 
siX9 replwemnts Cor the more expecsive ammonium citrate-EIYW solution used in 
%,?E ~eccrrzd ~tep of the APACE prcleess. 
ceslwly hiGI in alL of the formulations tested. More encouraging results ware 
ek?&ixed with Tucc 3291, 6. proprietary compound containing sGdium bisulfate. 
Furth~r tes+,isg of %his latter reagent and other proprietary compounds of a 
al?milar type is iE progresso 

Corrosion rates of cerbon steel were ex- 

The eff5ct.e OL fission prcduct, decontamination of mixing sclutions from the 
~4;~pi of AgACEb+,ype decor,tamiaation processes were investigated. Mixing could 
occur be;aueo cf inadequa+& rinsing between decontamination steps. 
ticn fsztczs for stainlees and carbon steel were decreased 3y factors of abut 
30 ad 4, respecfively, when CB~ part of alkaline penoanganate solutioc was added 
se 9 parts ky volume of either ammonium citrate solution or to Turco 4512 solution. 
F%rti&l destruction of the corrosion inhibitor iri Tuco 4512 solution -13 observed 
als~. Pre.=ipi.satica of I41102 was noted at higher concentrations of the permanganate 
Ecluxioc 

Decontmina- 

Au:cmtic Analyzing MoLitcr 

Tk ec%rg$ distrihutior of the gsbmros background was measured in the 10'7-K 
rstmr-isra baai~s saaplilrg building. 
05 im%&Ef~q the analyzing monitor at this location. me low energy portion 
of the specsmI, near 0.1 Mev, showed high intensity even with four inches of 
lea6 skielding. 
emitters such as Mp239. 

This wa.8 done to esta3liah the feasi\ility 

The location vas considered undesirable for measuremect of 

Urariium 0xid.at.ion and Fission Product Volatilization Studies 

Six additloEGb flssion product release experiments in steam atmosphere were 
completed for a total. of szxteen to date. 
available for the first eleven runs. 

Conplete analytical results beeam 

A procedure was developed for separation of the oxide and residual metal produced 
dwirg the mfiium-steam experimerts. Separate analyses of the oxiae and metal 
are ncw beiLg made to determine the distribution of fission products. 
measur%ment,s showe3 thbt a considerable Bmount of rare gas remains in the oxide 
pr.odwn3. in a 150 minute run at 1100 C. 

Xencn 

1240014 
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Unirradiated uranium-ste& experiments were made to characterize the oxide formed, 
X-ray diffraction patterns showed UOp to be +,he only compound formed in t!he range 

Pigtails from 100-H Area 

Spectrogrtiphic and chemical analyses cocfirmed that 
in last month’s report was fabricated frcm type 304 
tioaal pigtails obtained frcm stcres also proved t0 
teetc on these latter pigtails gave corrosion rates 

the off-site pigtail mentioned 
s-tainless steel. Three addi- 
be 304 stainless steel. Huey 
on the order of 50 mils/morith, 

much higher thin would-be expected for the specified heat treatment (one-half hour 
st 18m F azd queoeh to less thm 800 F ic less tbn three minutes). 

Cne ct the latter three pigtails was solutior, annealed at 1975 F and water quenched 
t3 eiinicate the effects of previous heat treatments. 
YEY~ t,ter: subjected tc various heat treatments ad corrosion rates determined by 
the Huey teiat. 
received pigtails were observed for a specimen which was clelibesately sensitized 
>y heating one hoc at 1250 F and ther water quenching. %is treatment produces 
wximum precipitation cf carbides ad a minim resistance to intergranular attack 
3y nitric aeid. 
range 1-3 mils/monfh. 
ceived frm 100-H Area and those obtained fron stores were imprcperly hea: treated, 

Sections of the epecimen 

Corrosiot rates approximately equal to these oo+,ed with the as- 

Corrosior, rates fDr all other heat treated specimers were in the 
These obervations suggest that the off-site pigtail re- 

A methnd for the preparst.ion of uniform, adherens foils supporting more than one 
milligrm of uranium per square ceotimeter has been 9ktained. 
neederl for cross-eection measuremen+,s. 
deposition methcd pe,rILitt.ed depositing 100 per ceat of 2.5 mg of uranium on a 
1.44 cm2 disc, 98 per cat of 7.5 mg on a 7.1 cm2 disc, ad 86 per 
cent of 10 mg on a 7.1 cm2 disc. Uranium loss must be minimal because of the 
high value of the isotopically pure wium being used fcr the cross-sectior 

The foils are 
A modification of Cohen ard Hall’s electrc- 

StTLaiee. 

The Port. Orford, Oregan, “Contaminated Waste” barrel was found to contaic no 
alpha, beta, aod activities above det?ectable limit.€ . 
Use cf Analytical Chemistry’s nine-inch well. crystal simplified arialysis of 
gamna emi+,ters in various well and river waters. 
concertrated 16-fold and counted. Previously, eight-liter samples had been 
taksn tG dryness and plated oc one-inch steel dishes. 

Eight-liter smples were 

Reccvery of Neptunim and Plutonium fro= Purex lW 

Analy5ical work is now complete on the runs that were made ofi the aniorz exchazge 
recovery of nepturium. and plutorium from Purex plant 1WW. 
marized in a report, “Recovery of Plu+anium and Neptaium from Purex 1WW by 
Acion Exchange,” HW-61145, July 16, 1959, by H. H. Van Tuyl. Simultaneous adsorp- 
tion of nep5unium and plutonium was demorstrated, and radiaticn induced decomposi- 
tion of the resin was found to be uegligible. 

The results are sum- 

1240015 
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Feptuniun; Recovery from Paex 3WB 

'The preen5 procedure for recovering neptunium in the Pwex plant sdfers from 
the disadvantage that purification of neptunium for 1-d-out entploys equipmen3 
(2A and 2E columns) routinely used for plutcnium processing so that neptufum 
car be processed ocly at the expense of interrupting normal uranium and pluton- 
ium processing. 
uranium will require installation of additional equipment so ac experiments1 
study has been undertaken of a concept which is believed to represent a minimum 
capital cost approach. 
of critically safe design which would process Purex YB (the -ex plant's most 
ccncertratecf reptunium stream) OE an intermittent basis. 
sccurmriatsd in the plant 3WB circuit as at present. 
cf neptunium is accumulated, all or a portio& of the 3W'B wculd be diverted to the 
fee3 pciIzt rf the new cclumr. The extraetiors section of tkis column wculd be 

cperated uxiaer cor,.lit.iccs such that neptxcium, urmium and plutonium would be 
extmme3 quEzn%ii+,atively. Trs aquecue efflue& from this cclumn, if chemi.=slly 
compatible, kiculd be recycled to the normal 3WE addition pint cf the HA column; 
rJijhervisOI i+ wcdd be recycled t.o the 3WB concentrator aad thence tc the HA 
column 0 

Processing of neptunium simultaneously with glutcnium and 

This concept wculd require installation of a sire;Le column 

Neptunium would be 
men a sufficient invertcry 

as stxu3 section of the new 3WB prccessinq column would be opsrated under condi- 
tione such that uralzium a23 plutonium would be retained in the crganic phase but 
rAep%uniun wcul3 be forced to traaefer nearly quantitatively to the aqueous phase. 
The ieptunlum wculd ther. reflux within this column. 
bearing organic effluent from %his column wculd, if chercieally compatible, be 
recycled t,c %lie HA0 addition point. on the HA column, otherwise to the lBXF tank. 

When a sufficient icventory of neptunium had been "bcttled" within this ~~l~mn, 
tk 343 flow would be restored to its normal route and non-radioactive riitric 
acid wculd be substituted as feed tc the 3WB FroceEsing colm. h operation 

analogous to the esta5lished 2A-2B "spin" flow sheet wGuld thus be applied in 
this cclm trJ effect the fission product decontaaLinaticzz necessary to pernit 
?ha neptmium tc be trarxferred to an anion exchange faciliL,y (either at FWex 
er thr Hot Semiwcrkf) fcr fiW purification. 

Miniatwe mixer-settler tests indic6te aueh BL approach to be chedcally feasible. 
Additis& of about 0.1 mlar nitrous acid to synthetic 3WB ccntaining 9 tc 10 
H HNC 0.25 M U, 0.15 M SOF, and 0.075 M Fe(II1) renders neptunium sufficient 
cy ex?;acbklg. Use of-a 0.2 to 0.5 M E03 scrub solution contair;ing 0.03 to ,, 
0.05 M - Fe(II1) yields efficient selecxive stripping of neptunium i~ the scrub 
section. 
t.5 a maximum concentration in the range of 300 to 1000 times that in either 
effluent. On the basis of the runs made to date, it appears that an adquate 
jcb of "bottling" the neptuiium cculd be dcne over a range of at least 30 per 
eeLt variation in flew ratios. 

The ur&niuzn and zlutcnium 

Depending on the flow ratios chosen, neptunium can be forced to reflux 

Applimtion of a "spin" decontaminaticn flow sheet has not beer thorcughly te&ed 
buy preliroimry results indicate no difficulty. 
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Spectrophotometric studies of neptunium system6 showed Np( N) to be the stable 
oxidation state in concentrated nitric acid solutions, and the hexanitratc complex 
to be the sole species present at 12 M - HNO3 or higher concentrations. 

Tritium Processes __ 

Cont,inued examination of Linde Molecular Sieve 5-A (30 - 100 mesh) for remcval of 
hydrogen from hydrogen-deuterium mixtures in chromatographic separation runs has 
disclosed no large dependence of the separatioc effect on flow velocity and column 
length. 
sample has been separated as hydrogen with an acceptably low deuterium content 
in ar?y single run. 

No more than 20 per cent of a representative hytlrogec-deuterium feed 

Tkre use of 0.01 per cent palladium with the Molecular Sieve 5-A has been ineffective 
in increasing the sepaxtion by causing equilibration of the hydrogen species. 
ruri at - 78 C showed almost nc separation. 

A 

Arielysis of Plant Strew 

RecenT deccntaslication difficulties in the Purex plant prompted examination and 
analysis of samples of suspect plant streams. 
that all organic samples tested (100, 2EW, and 1CW) contained suspended, fission 
product bearing solid matter, as did the plutonium product (2BP). 
fission product level in the waste from the 24 column (2AW) was higher than in the 
feed to this colu11~11, strongly suggesting the existecce of a "crud problem" ir the 
2A and 2B cclumns. 

The most significant findings were 

Further, the 

This diasasis proved correct as iodicated by the fact that a thorough flush of 
the 2A and 2B columns and exhaustive flushing of the No. 1 solverit syctem has 
restored decontamination performance for plutonium in the Purex plant. 

Solverit Treatment with "Mistron 28" 

Very brief laboratory tests indicated that "Mistron 28" (a commercially available, 
finely divided talc ), which was recommended and proved beneficial for increasing 
column throughout in the Recuplex plant, is beneficial also in removing solids 
frcm Purex plant solvent. 
but a Suspension in dilute caustic caused the solid to be transferred to the 
aqueous phase an9 removed about two-thirds of the gamma activity from solids- 
bearirq salvent recently encountered in the Purex plant. 
might be profitably considered in the event such solids-bearing solveata are 
again encountered in the Purex plants. 

A dilute nitric acid suspension of talc was ineffectual 

Such a batch treatmelit 

Interfacial Transfer Studies 

The work on the transfer of uranyl nitrate across the water - TBP interface has 
been concluded with several experiments at low concentration using U-237 tracer. 
A report ha.s been mitten covering this work. 
are : 

Some of the conclusions of irterest 

12b0018 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

The transfer rate for both uranyl nitrate and nitric acid fron aqueous to 
organic is second order with respect to the transferring solute, first order 
with respect to TPB and highly dependent on the stirriog rate in each phase. 

The transfer rate is much more sensitive to stirring at high solute 
concentrations than at low concentrations. 

Transfer from organic to aquecus is first order with respect to solute, 
indegecdent of TBP concentration and independent of aquecus phase stirring. 

Surfactazts (especially hydrophilic types) greatly retard the transfer. 

Aqueous to Drganic transfer is characterized by a very marked decrease in 
ra%e after 50 to 70 per cent of equilibrium is reached. 
to surfactants or Gther impurities or to depletion of the solvent but 
reprssents a change in mechanism. 

It is postulated that the initial, very rapid second order transfer reaztion 
is due tc interfaeial turbulence caused by the transfer reacticn itself and 
that the later slow reaction is the llnormal" one. 

This is not due 

Activation energi2s of ca. 3 kcal fcr either direction suggest that a physical 
process rather than a chemical reaction is the rate-limiting step. 

Dissolution of Nickel Clad Fuel Elements 

Several procedures for dissolving the nickel coating, proposed for aluminum clad 
production elements to increase corrosion resistance, are being tested. Boiling 
nitric acid dissolved t.he coating at penetration rates (assuming a density of 
7.9 g/ce for the coating) which increased exponentially from ca. 0.05 mil/hcur 
at 0.05 M HNO Penetration rates in boiling 
1.5 M 
alone. Remcval of nickel cladding with UVH-IlNO3 dissolver solutions would be 
feasible therefore if introduction of small amounts of nickel into the -ex 
process is nct considered objectionable. 

%e ca. 35 mils/hour at 3 M IINO3. 
- Ed03 s6utions were factors zf 10 to 20 higher than in nitric acid 

In the dissoluticn of nickel cladding in 3 M HNO3 about 2.4 moles of HNO3 are 
used per mole of nickel dissolved. 
in 3 M HNO3 is principally oxides of nitrogen with only traces (0.1 to 0.3 
vcrlumz per cent) of hydrogen. 
of both nickel cladding and ingot uranium metal. 
cladding and ingot uranium in boiling 3 M HN03 are decreased by factors of about 
450 and 6, respectively, by the presence-of as little as 0.01 

Off-gas-from dissolution of nickel cladding 

Dichromate ion inhibits nitric acid disaolGtion 
Dissolution rates of nickel 

Na#r207. 

Analytical Services 

1131 analysis was improved through use of a nice-inch well crystal. Time for 
analysis of farm produce samples was reduced six-fold and detectior, limit wss 
reduced 50-fold to 2 x 10-8 uc/g. 
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Thz Parr sulfur bomb was used to obtain a carbcn analysis on a uranium carbitol 
compound or mixture prepared by Chemical Research. 
quired sixe sugar or other fuel could not be added, as ccr-wlly ceeded for 
sulfur determination. 
been mch more costly.) 

Pu238 analysis was sim lified by eliminating the need fcr chemical separatioo of 

m€%hcd required one plate of approximately 1 x 10' d/m fcr alpha energy CCUting 

A half gram sample was re- 

(A micro carbon train though more apprcpriatk would have 

The 60 Kev Am2 E 1 X-ray w8s counted direcc, y ueing a NaI(T1) crye3sl. The 

and a second %late of ap oximtely 1 x lo4 of A&+1. Pu238 was determined 
Am241 a/m value obt&ined from by su3traction of the Am3G1 d/m from the 

alpha erergy measurement. 

The determination of nitrate by con+,rolled poterztid coulometry as reported in 
June vas u~ad tc Aetemi~z~. the per cent nitrate in. ylu+,onium ox:&. 
grcund pw%r was cold-le6cked with 0.1 M perchloric acil Friar to titration. 
Ni%rate ccncentraticrs were compara3l.e tc the water ccnt;ent cf %he smples. 

A uniz saving of appraximately two hcur8 was realized. 

The finely 

Some 0.0006 per cest cobalt iri aluminun was mehswed colorimetrically with about 
ter, pc cent errcr. Tetrapheaylmsmium cobaltothiccyanate was extracted in 
chloroform ami trcnsmiftanee of the complex -5 observed at, 615 mu. Iron inter- 
ferecce was removed by fluoriae corrplexing and copper, by its reduction with 
iodlde. Rick1 did cot interfere. 
rhlcris aciss. 

Samples were dissolved iri nitric aLd hydro- 
Published methc9s fcr coblt in aluminum are not apparent. 

X-Ray Epectmmtry is being used tc measure uranium at the 1 to 2 g/l rarige. 
Precision is about GxE-fifth that cf refined ceric sdfate titraticn. 

Wasts Scdidif icaticn 

The fwmaticn c.f glaasy pro&lrcts from Redcx first cycle waste by the addition 
cf Scrate or cf hrata plus silicate followed by calzination was reported las% 
month. 
materials have now been mewwed as a f'uncticm of moles of additive per equiva- 
lerzt of metallic cation in the waste. 
Gxide alone melted below 1000 C but disintegrat,ed cr dissolved completely in 
boiling water. 
scrt of imgermea3le con-iaer.) Melts ccncsining borax ad sodium Eilicale ex- 
hibited a melting point as low as 850 C aril had a minimum solu3illty of 1.3 per 
cent at ari eqJivaLence ratio of 2:l. 
gave the lowest solubility, 0d.y 0.06 per cent, at the same ratic but a hi@ 
melting point of 1200 C. 

Melting pcints ranged from 800 to 1200 C. The solubility of these 

Melts obtained by adding borax or bcric 

(This implies t%t the solid would require storage in some 

Boric oxide with silica (Si021 addition 

The boric oxide-silica type additicns were also tried on Pcex type waste but 
did not give clear glassy ml%s such as were obtained with the Redox waste. 
Apparently the preseriee of aluminum and chrcmium in the Redox waste plays an 
important role in melt formatioc with these particular additives. 
and phospkhate-borate systems continue to appear more attraczive fcr use with 
Purex waste. 

'Re phospbte 

240080 
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Radialzt Heat, Spray Cslc iner 

Analytical results have been obtained on the effect of phosphate ard of phosphate 
plus sugar addition on loss of sulfate and on product particle size in the cal- 
cination of formaldehyde treated Purex waste. No sulfate was lost when the waste 
was calcined without additives, 24 per cent was lost with phosphate alone, and 
72 to 89 per cent with phospbte plus sugar. 
sizes were a3out 2, 4, and 9 microns, respectively. 

Correspondirig average particle 

Chemical analyses axid Millipore filter studies show that de-entrainment of the 
spray calcioey off-gases from solids wd noti-volatile is excellent. 
enfrairment factor across the Micrcmetallic knock-down filters at the bottom of 
the cclumr. was 2 x 104, and the over all factor from feed to nor,condensable 
off-gases was in excesE of 1.5 x lo6. 

Further details of this program are included in the first and secosd Quarterly 
Prcgress RepGrt.6 - Ressaxk; and DeveloprneLt Activities - Radioactive Wasze, edited 
by Du W. Pearce. 

The de- 

' 
The first (report for Jacuary - March) is W-60584. 

Semiwcrks Wsc te Calc irer Pro+ct.ype 

Over all job zompletion of the waste calciner protatype is approximately 90 per 
cexi$. 
complete. 
meiit issulsfkn has beec started. 
progress. 

Equipmr?-eoMectirg piping and service lines installation is 95 per cent 
Elac5rical and instrumect installations are 80 per cent complete. 

Functional testing of all equipment is in 
Equip- 

AN. FkLirl. Bed Calcinaticr Studies 

Exploratczy studies at AM, on fluid-bed calciwtion of simulated @rex "formaldehyde- 
killed" and three-fcld concentrated acid waste have contimed. 

Reeelz'; efforts have been directed toward reducilzg feed nozzle pluggage (asd 
resultant agglomerate formation) by improvements in nozzle design. 
nczzle was tested with some improvement. 
with an extended tip on the liquid nozzle is being tested. 

A conical 
At report time, another feed riozzle 

Special Gec1oP;icel Studies 

The caliche zone capping the Ringold formation beneath 200 West Area and the 
Palouse soil overlyirg it there were traced through all the wells along the 
north-easf side of Cold Creek Valley about half way to the Yakima Horn. 
and sands of the upper part Gf the Ringold formatior were similarly traced 
through & narrcwer and shorter area through many of the 8- wells. 
CaCO 

West Area, for future waste disposal. 
"!The Rate of Land Usage at EIanford for Waste Disposal - A Guide for Future 
Disposal Plane," by R. E. Brown, issued during the month. 

Silts 

The high 
content,, fine-grained texture and exchange capacity of the com3ined strati- 

grap ;I ic units recommend this area, particularly immediately southeast of 200 
This was also indicated in HW-60450, 

I240O8 I 
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While testing tws new deep sampiirag devices it was possible 50 ot%fs saqgles of 
zhe ground wa+er 400 fe%t belou the surface of the wa+,er table in wsll 633-28-52? 
lceated o~e mile ecuth cf tlze 200 East Area irz the c~rter cf the Cold Creek 
Synclice. 
frc-m suck a depzh. 
in t.he bottom of tkis well up to 4.7 x 10-7 uc/nc and Kitrate icn cuc:en%rsZizrs 
up 20 i3 ppm. No Laskgraud da5a are avsileble for thse iom at t3ic iiept'r, but 
it is -L&.ieveii the CcnceLtratiors rqxrted are ahve roml8.l.. Erj d&eC%-%h CSK- 

certratians cf be+& ezitfers bve evEr been reported at the water f&Xe in tX.5 

wslL. 
mox d&Ta arc cedsd befcre arty colzzkueicn cm be msdz as tc tke Exbe Gf t?&wi 
of ttrfs cclrtmiinatd gxul water to t2.Se s:n:zuraL low fi the -t~ealf. 

This is the first time a repres2n+atjive m5er sample ha5 been ccllected 
Araiytieal resuits show xrcentratioss of gross ?xa activir,y 

The nitsat2 102 ccncertra7,ion at the water table i~ leas tkm I Fpmo bhny 

Rexr_f pr?bicg of well8 mbr tke uused 216-T-27 and 28 cribe reveslsd nrsificsrt 
ec.czeLtra?fcra of radisiec53pes frcm 30 tc 80 feet bereatfi the sife. 
thk cottaminstics resulted f'rsn; :;Zs sprea5isg of T Plart ~ca-rengad v63te discharged 
tr tki 226-~-26 el-15, sle nxthernmcsf crib ir, $he series. 

Undc,ukcdly 

La'rsratcrzy eqerimerit.e wsre gerfcmd +,c &tu* the effect cf CaCO3 neutralizaticn 
cf CAW ?me waste. Ge1atic.r; 
cf ',he high aL.umiaum msts prevznted neutralizatien to a p3 greatzr thaL 3.3. 
Or. tk bs,sis of fksae eqerimen~s it 

possikility cf bmobilfzizg thiEa wa&s by nat~ally occurring c&r3cna:ca in the 
soii 

Mzaeuremerte of C02 gas evclution md pE were made. 

ccneluded that tka CaCO contained ir; 

me cu?=ic fcct cf mil would gel 5.e liters of type waste a~= a scggeEte the 

Or?. tk~ basils of laboratory scfl eolum?? experiments aria weli przbkgs, stcomer&ric*sc 
were nade 50 build a new crib for tLe UC3 pimt eoadensaoe. 

Cerium &rid Prcmet.tiium Recr~very 

A peroxide-acesatc precfpftetim process is under devslcper;+, for tk-e ~ey.a=.s',icn 
of cerium frzr the 5rivalent rax earths. The prccsss is ad&ptaX.e tc campaip- 
op?ra+,ion in exxfstiLg Airex plan,$ equipmelzt ad has ths advm+age cver FZ?;.V~C-U: 

p~oceeees thaf ru-kesiuz vclatillzation is elimimted and thf, cr;ly POL -cc~.roeQ* 
re3qf-nts are used. The r&ze earth double sulfate preclpita2e serves 6s stkr'ing 

i 240082 
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material. This is dissclved, a hydrogec peroxide-sodim acetate solution added, 
digested at 50 C, and %he cerium peroxy sce"Yate precipitate separated by centri- 
fugaticn. l3is precipitate is readily redissolved in nitric acid. Tke peroxide 
serves as oxidant to oxidize the cerium to the (IV) state, and the acetate serves 
both as precipitant and buffer. Minim pH is in the range 4.5 to 4.7 for cerilxn 
recoveries ranging from 99 fo 99.9 per cent. 
begin to precipitate at a somewhat higher pH (5.4 to 5.6), accuza5e pH control is 
essential. 
actior; of the acetate and should not presznt a serious plant operating problem. 
A reprecipitation my be required to free the cerium of all traces of trivalent 
rsrz earths. 

Since +,he trivalent rare earths 

However, achievement of this is greatly facilitated by +,he buffer 

Solver?+, Extraction of Fissioc Proaucts 

The sctrar,t.Fori of flssion product stroxium md rare earths with tall oil was 
fcthsr P-qlored usirig purlfied frsctiocs. 
(Indusoil L-5) and a rosin acfa fractdoc. 
neumalized (pE 8 to 10) iWW slurry was greatest with the fatty acid fracticc. 
From sodium nitrate goluticns, rather than synthetic lWW, there w&s essentially 

EO extrac%ioL of macer strcctium (<0.4 per cent extrac5,ed) implying that other 
componerxs ic the 1WW may play a role in the extraction, perhaps tbcugk. complex 
formtion, or that, the pH may be altered during extraction frcm the ubuffered 
60diU citrate sys+,err. In othar experiments, a naphthsnic acid - xylene solution 
was fourd to extract cerium, but not strontium, from pss5ially neutralized sodium 
nitrate or 1WW solutims. 
and/er seperatior of the rare earths. 

These included a fatty asid 
Strmeum extr&ctica from a partially 

Tke na2btheni.c acids may prove valuable in tke recovery 

"he capper, the last zoEp9nent to be fabricated, was completed and installed. 
Operatioral "ccld" t.estiag of the prototype equipment continued. 
the hyd-rolyzer has been complicated by the persistence cf a mastic stage ir the 
zontinuous corxersim of the CS~Z~F~( CN )6 slurry to the reacted oxides. Varia- 
tions in operational procedures and possible equipnent modifications are being 
considered to alleviate this diffimlty. 

Operaticn of 

-ex Crude Rare Earth Recovezy 

Filtration Studies. 
crude rare ewth sulfate slu-ry. 
bellows three-inches in diameter, is made of grade D (65 micron pres) sintered 
stainless and contained ten square feet of filtering are8. This cartridge was 
installed in a four-irich diameter glass container for tests. A 200 liter batch 
of the slurry containing 16 grams/liter of rare earth sulfate was successfully 
filtered in a two hour opera+,ion (190 liters filtered in one how) using vacuum 
filtratiorz. The tested batch was one-twelfth of the contemplated Furex batch 
(600 gallons) and ccmpletely filled the container (0.19 cubic foot) with rare 
earth sulfate. Approximately 99 per cent of the rare earth precipitate was 
recovered. 

An SMX* filter cartzidge was tested using a sfithetic 
The cartridge resembled a t;k-ee-foot lorig 

* Tr6demark of the Micro Metallic Division, Pall Corporation 
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Heat Transfer Studies. 
conductivities of granular solids. 
may be used with moist or electrically conducting materials. 
been tested to date, with results sumnvsrized below: 

A small apparatus was made for determining thermal 
The device requires only 60 cc of sample and 

Two materials have 

1. Fluid bed calcined Purex 1WW (HCHO killed) 
(from Argonne ) : K = 0.17 at 424 F 

2. Scdium Rare Earth Sulfate: K = 0.107 at 244 F 
K = 0.118 at 435 F 

where K is in Btu/(hr)(ft2)("F)(ft). 
dried in the test apparatus to simulate a cake deposi-B on a filter. 

The sodium rare earth sulfate slurry was 

Hea3 transfer characteristics of a sodium rare earth sulfate cake deposited on a 
bellows-s&ped filter element were investigated. 
uni3x-m heat generation, iostead, the "worst ca6e" with sll hea% entering along 
the axis of the cylinder, was tested. 
for this configuration, substitutiEg a helium atmosphere for air improves +,he 

No attempt was -de to Simulate 

Comparative data tabulated belov show that 

thermal conductivity by about 1.75 
differences. 

Heat Generation 
Rafe, Btu/ (hr ) ( f t3) 

11,720 

11,720 

18,000 

as indicated by the relative temperature 

Cake Temperature, OFn 

Atmosphere Inside Outside 

Air 654 257 

Helium 504 278 

Helium 702 367 

* Distance between inside and outside about 1-5/8 inches. 

x-Ray Analysis 

An X-ray spectrographic method was developed for the determination of gallium 
in mixtures of gallium oxide and uranium oxide having a sensitivity of 0.05 per 
cent Ga2O3. 2 line at a 20 value of U.60 degrees (with a lithium fluoride 
analyzing crystal)% used as the reference line for the GaK=line at 38.92 degrees. 
Scattered backgrcund was measured at 40.0 degrees. 
samples very finely (300 mesh) in order to obtain uniform mixing and true fluores- 
cent intensities from the gallium. 

The U 

It was necessary to grind the 

EWIPMEMT AND MATERIALS 

Purex F-6 De-mister Pad 

Samgles of 5 dl "a acd Zr wire; 6, 11, and 62 mil Ti wire; and 6 and 11 mil 
stainless steel wire were exposed as de-mister pds to the vapor over a boiling- 

1240084 



solution of the coinposttion 6.2 M IINO3, 0.4 M H@O4, 0.4 M NaNO3, 0.4 M Feg(S04)3, 
0.01 M H3P04. 
month: The Ti and s-inless steel wires corroded at rates cf about 0.3 md 0.1 
mil/mcrr?th, respectively. 
the fabricaticr; of this pad. 
ignitzii with the flame from a match. 
a laboratory glass working torch for igriticn. 

Corrcsion rates 07 the Ta and-Zr wires werz less than OTOl mil/ 

Extreme care shculd be taken if Zr or Ti is used in 
Both the 5 mil Zr and the 6 mil Ti wire cculd be 

The 11 mil Ti wire required the flame from 

234-5 Flucrinatm Off-/;as Filters and Pcwder Transfer 

Usirg a bank of t,hree pxous carbcn filters, tke equivslent of thirteen filter 
cycles ms achieved in filtering a dust (ceriun flusrib) laden air stream. 
ResT.orstiori of tke filters after each cycle wa~ accomplished by equilizing +,!E 

pressure ac?p~srs tke filfers while vibrating the filters arid housings a+; 8650 
cyclce per lciute and an amplitude of 1/32 inch. 
th% ~ccmulat~~ cake WB rewvsd each tine. 
3jr a facmz of two (from 8 to 16 inches cf water) after the firet cycle; theTeafter, 
little ir,creaEes in initial pressure drop were observed. 

Greater than 95 per cent of 
The iritial pressure drop inZPe8Eed 

A three hundred graz batch of 20 mesh cerium flucride powder was pneumatically 
traasferred success5diy twelve times with a 2-icch diameter reverse cyclone 
2evizp.. Five SCFM of air were required to lift and transfer the pwCer to ar-3 
through a 1/2-inch 13. targmtial outlet contairing a lO-foot? run and 3-foot 
rise. In cornpariscn, t.wel;ty SCM, or Eye, would normally be required tc fluid- 
ize %kc 29 mesh cerim flmride powder in an equivalent dianeter pipe. Modifi- 
cations are now L=hg made to permit the transfer of up to 4 mesh cerium powder 
uskg 5 to 6 SCFM of air. 

- U03 Plant, Autma tion 

Tbe t-ee EC~V=~ sysk~~ which will be used in the plant test of the Calcirier 
Progrmer were axeptsd fro= Teckical Shops on July 16. 
speed serves were calibrated to ascertain the output shaft speed vs. the panel 
dial gear ratio. 
fast fursee power iccrease, ma 2) the fouowirg slow increase cf furnace 
power during ata-r%-up. 
Calcicer Programer acd readies it for slant installation. 

The two variable 

1) the initial These shaft, speeds deter&€ the rate cf: 

This completes the recessary beach testing of the 

All the necessary mechanical and schematic drawings fcr offsite corstruction 
of the Calcimr Programmer have Seen completed, Checked, and approved. 

C Calm Insf-rumsrtation Studies 

On the compieticc of the Purex 2B Column studies a number of cha%es were made 
to tte 3-inck gla;s pulse column to impxve its usefulnese as a research tool. 
The mjcr chang2a are as follows: 

1' 

1240085 
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1. 

2. 

3. 

4. 

The column was lowered 51 inches. 
column in an area more readily accessible for sampling and observation and 
makes greater use of the existing fluorescent lighting. 
column is now in a position to run concatenated with an A-type column at 
some future date. 

This places the greater portion of the 

In addition, the 

The feed inlet distributors were redesigned to discharge directly onto the 
end plates of the cartridge. 
accompanies distributors discharging some distance from the cartridge. 

This eliminated the "spray column" effect that 

Twc of the three 3-foot sections of the column were drilled with eleven 
l/8-inch holes and fitted with quick disconnect type sampler connections 
This permits a single sensing unit to be alternately connected to these 
sampling points, which allow incremental observations of uranium concen- 
trations to be made throughou+, the length of the cartridge under operating 
confiitions. 

The cartridge tie rod was extended out the top of'the column and secured to 
ar: externally mounted bracket. This enables the cartridge to be moved up and 
down in relation to each specific sampling connection which in turn permits 
a uranium concentration scan to be made from a specific plate-to-plate section 
while the column is in operatior;. 

The uranium photometer for analysis of the aqueous phase of the samples removed 
through the mid-column sampler connections was calibrated in the laboratory. 
accuracy of the instment was increased from the standard 3 per cent to some- 
thing less than 1 per cent, by immobilizing the light source and operating it at 
5.3 volts instead of 6.3 volts, by changing the standardization cutoff filter 
from a 3060 to a 3385, and by connecting the phototube directly to a 90 v power 
supply (eliminating one set of cable connectors). 

The 

A programmer was designed which will automatically scan the readings of all 
column instrmentation in use at present. 
be connected to the programmer switching circuits in such a way that each ir-- 
strument reading will be printed and identified with a code number. 
port on the column also has a code number. 
be made over a period of 2 minutes for each sample port after which the cther 
instrumentation will be scanned as rapidly as nulls are obtained on the digital 
voltmeter. 

A digital voltmeter and printer will 

Each SarQle 
Six readings and standardization will 

Construction of the programmer unit has begun. 

An extensive literature survey has been completed to collect a31 available- 
equilibrium distribution data on the uranium-nitric acid-water, tributyl phosphate- 
kerosene system at temperatures from 0 to 60 C. 
new data which may be necessary for these studies will be documented for general 
use. The data are needed in the present study to determine either HTU's or mass 

A composite of this data and any 

transfer coefficients in the column. 
data given for 
whenever HTU ' s 

25 C in KAPL-602 have 
have been calculated. 

In most- cases heretofore, the equilibrium 
been used arbitrarily for all temperature 



Mecbr,ical Proceeses 

Shear Studizs. Sheer studies ccntiriued with teats of' a cGzublKBtl5n cocsisting Of 

a 17-7 Pg stainlese steel male \lee moving blade acd a se~deircul6r stasioriary 
blad5. Pre1lmiraz-y results show this ccxcbination cuts with 10v%r forces thn any 
other tried t3 &?.e, and that rcd bundle6 disintegrate mre The-rcughly. 

tests are required to demcncptrate that wear of the tlade pcinC will Lot markedly 
alter cutt.irig cbzacfsrie tic a e 

Life 

Coldsaw Stuaies. Initial operation of a Motch and Merryweether Model 3 coldsaw, 
being teated f40z pwer fiels end-fittlng cutoff, ehoxe.3. that the blades rray be 
sxpectleO tc psccem at least 50 tom cf fueh if proper work clamping can %e em- 
Flayed. 
dulling :f tke Ea2e. 
EUrf ff./rnFL., 0.1, icst, azcl 3/L iLzrz/mfn., rcspecti.raly* 
(&\out 3/32 irzh x 3/8 ixh) kve a 
:lamping &xlies will le mde after icitial life tse+,fng is ccmpletad. 

About 1500 hjq. ic. of staidem Steel have ber cut without. letectabls 
Xade speed, pitch, and fee3 pate fCr the tsst were 2-7' 

The reeatsa=r, chips 
demity cf 75 to 100 ~b./cu.ft. &tailed 

Flcoded TTIY Ciasclvs~-~ 
haye been i?AtiaC,d by modifyirg the lhrex piZct plant diesclver. 

Inves2igasions of the ''flcoded" tray dfasclver @cncep+v 
Modiffcasiots 

Recireulafiqq Disnolver. 
Eaatelloy F die3ClYsr has been ecmple5ed and studies initiBted on fhs dllas;i'ltlcC 
of -ford alugs cf' deplet.ed, rnetd3.i~ uranium. 
with a feu-foct lift was easily oktsfned by sprging 10 scfb of air at a su3- 
Eergence of eight feat. 
dissolution nomi. 

Ixze4dlation of ea "outrigger" dissoirss be,rreP fc t3e 

A recirculat?icn rate cf 28 am 

Eq!.iipzect. operation was satisfactcry ad ursbriun, 

Quantitative data are nct available at report time. 

Sulfax PiLC+, Plazt. 
of 304-L r+&iCLess st~al by the Sulfex process was completed. 
concen:n&tion& were varied from. 3.1-5.7 M B@OLI with diesohtior, rates from 
12-L7 mile/toxr. 
xnlb/kGc0 
each rua. 

The first series of pilot plant m3 irxolving the dfeeolutior, 
Deehd~icg sc>Jtioza 

In L 5 Hs04 the averaze penutratim rates varied from 1h-25 
Tlie diecclutioa razes Were mrkedly wif0-m through@tX tk cOur&t of 
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The dissolution reaction was initiated by the addition of cold concentrated 
sulf'uric acid to boiling water in the dissolver vessel containing the stainless 
steel. 
square foot of stainless eteel. Dissolution of the stainless steel (in contact 
with mild steel) began when the acid concentration reached 2.5 - 3.1 M H2SO4. 
On the other hand, in the absence of mild steel, even at high acid aadizion rates 
the stainless steel failed to dissolve in 7.2 - M HgO4. 

Air bleed rates required to maintain the hydrogen concentration in the off-gas 
below twc per cent averaged 2.5 scf'm per square foot of s+ainless steel. 

The acid addition rates were varied from 0.008-0.16 gallon/minute per 

Dissolver Foaming Stu&les. 
sparging of air or the pssage of gaseous reacticn products through Zirflex or 

Experiments have been initiated to determine if the 

Sulfex diasolver sclutions would fcrm troublesome stable foam. 
ai+&er air or mixtures of air and hydrogen thpwgh Sulfex dissolver liquors 
pm&xed very unstable foams. Similarly, unatwbie foams alsc resuited when 
eitker air or mixs~res of air, tydrogen, ar?b ammonia were sparged tk?rough Zirflex 
liquor. 
pletely witbiz one minute after the solutions were remved from direct cortact 
with the gas streams. 
solu5ion temperat-a-e is increased. 

The passage of 

At room teqeraturi, both the Sulfex aEd Zirflex foams decay& min- 

The Sulfex foam becomes increasingly unstable as the 

Sodium-Nitric Acid Reactiors. 
Dreesures develcwd when me+&ie sodium reacts with nitric aciC. The sodium, 

Scouting studies were re-initiated to measure the 

encapsulate3 in copper tubing, was submerged in eight feet of 60 per cent nitric 
wid in 8'1 eight-inch pipe, at tte ambient temperature. With 11 aEd 22 grw of 
sodium, the peak pressures reccrded with a ballistic transducer and an oscilli- 
sccpe, were 375 a& e50 psi, respectively. %e reaction with the larger sodium 
charge ejected some acid frcnithe open top of the l5-foot dissolver and displaced 
the 700-powd unit one foot. 

U-Mo Alloy Dissolution. 
proceas for dissolution cf U-Mo alloy6 were completed. 
those resultir;g from Wex dissolution of U-3 weight per cent Mo alloy and sGb- 
sequsnt bcildom to remove chloride io2 are being stored at room temperature tc 
check lcngterm stability. 
batch extractioa studies were made with Darex process U-Mo alloy dissolver solu- 
tions containing 0.0 to 0.5 M chloride ion. 
ic all cases, and no signifiTant effects on uranium extraction were observed. 
Chloride distribution coefficients were in tLe range 0.01 to 0.015. 

Laboratory studies of the applicability of the Darex 
Solutic-ns +,ypicd of 

Thus far (9 weeks) no solids have formed. Redox-type, 

Molybdenum extractfoc was negligible 

03servations of long-term stability of solutions produced by dissclution of both 
U-3 weight per cent and U-10 weight per cent Mo alloys in nitric acid - ferric 
nitrate dissolvents were continued. 
as long as 18 weeks. 
than at 50 C. 
tions are that soiutions at room temperature we completely sta3le with respect 
to solids formation after the first week or two of storage. 
solids deposited during the initial stcrage period may represent firzely divided 
material produced during dissolution and not remove9 by centrifugatioc prior to 

In some cases stability has been checked for 
In aU cases solutions are more stable at room temperature 

Stability is greater also at higher acidities. Present icdics- 

Small amounts of 
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storage. 
the diesolution of 10 weight per cent alloy at 0.5 - 0.75 M Fe(NO3)3. 
of U-Mo alloy dissolver solutions during the plutonium oxiLtion step was 
determined also. 

Experiments were performed also to &efine satiefactory conditicns for 
Stability 

Zirconium Dissolution vs. Electrical Conductivity. Additional Zirflex dissolu- 
tioc runs have been carried out to firm up earlier data on ionic conductance as 
an index of completenese of zirconium dissolution. The data summarized hereic 
were obtained with an industrial type conductivity bridge whereas the earlier 
data were obtained with laboratcry type equipment. In eight dissolution runs 
the electrical resistance increased 15 f 1 ohms from the beginning of dissolu- 
ti02 to coinplete or nearly complete diseolution. 
dissolution was complete, while two runs left 0.2 - 0.3 per cent of the zirconium 
undissslvd!, and two cthers left 2 - 3 per cent of the zirconium undissclved. 
The 15 ahm inereas2 is irdependeat of the initial resistance and agrees with the 
increase cbserved with. the lakrator-y %ype bridge. 

In four of the eight runs 

(?E the basis cf thesa and previous data, the ior;ic conductance can serve as an 
empirical il;dex of the coqleteness of zirconium dissolution in the Zirflex 
process. 

Waste Treatment. Studies 

Experiments to de+&rmine physical and chemical properties of various neutralized 
NPF' wastes were fnitiakd. 
50 psr ceLf cauat.ic was fcllowed with a pH meter. 
were required t.0 ceutralize 100 ml of waste of the composition 0.54 E stairiless 
steel, 6.5 M H+, 3.86 M s04- to pH 10.5. Neutralized waste slurries cclntained 
54 to 80 voiume per ceEt solids after long term standing. 
to iron(II1) was not observed during the settlirig period. 

Neutralization of synthetic Sulfex process waste with 
Appproximately 40 ml of caustic 

Oxidaticri of iron( 11) 

Recovery f'mm Off-Standard Sulfex Wastes 

Techniques for reccvery of uranium and plutordum from off-standard Sulfex decladding 
soluticns are under study. 
phosphate h&.s been investigated. 
are unsatisfactorily low presumably became of interference fro= iroI;(II) and 
sulfate ion. 
oxidation of ircn to iron(III), or by the presence of peroxide stabilizers. 
Adequate uranium recovery is obtained by precipitation as the phosphate, but 
the precipitate is contaminated badly with iron, chromium and nickel. Separa- 
tion and recovery of uranium by precipitation as the diuranate or hydmxide at 
a controlled pH'was studied briefly. Further studies of this latter technique 
are in progress. 

Precipitation of uranium as tLe peroxide and a3 the 

Recovery was not improved by changes in temperature (25 to 60 C), 

Uranium reccveries by peroxide precipitation 

Materials of Construction 

Sulfex process wastes may be contained safely in 304-L stainless steel equipment 
provided a small concentration of iron(II1) is present. Corrosion rafes at 60 C 

in the presence of as little as 0.001 to 0.004 MFe(N03)3 or Fe2(S04)3 were 
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negligible. 
with 0.001 M Na$r2O7 also served to reduce corrosion rates to acceptable values. 
IE some ins&ces synthetic Sulfex procees wastes containing no added iron(II1) 
were found to be non-corrosive to 304-L stainless steel. 
to air oxidation of iron(I1) to iron(II1). An air sparge of the spenz decladding 
solution may be sufficient to produce a solution which may be stored in 304-L 
stainless steel. 

Oxidation of a portion of the iron(I1) already present in the waste 

This effect my be due 

A small amount of a heat of modified, vacuum melted Hastelloy F was received 
from the Haynes Stellite Company. 
that of the standard alloy except that Mo and Cu contents are thee and two weight 
per cect, respectively (instead of six and zero weight per cent, respectively) 
and niobium is not present. 
in Zirflex process solution to be comparable to those for standard alloy. 
rogior; rates in Sulfex process solutions are comparable to those for Ni-o-nel 
alloy. 
tained for the Hastelloy F heat used in construction of the 3U Builang dissolver. 

The composition of this alloy corresponds to 

Short term corrosion tests indicate corrosion rates 
Cor- 

In Niflex process solutions corrosion rates are compara-ble to those oh- 

Weldments of the new material were simulated by drawing an arc across coupoks to 
produce a bead of weld metal. 
process solutions showed no preferential weld metal attack. 
were present in both the base and weld metal which were rapidly attacked by the 
Niflex process solu+,ion (1 M HNO3 - 2 - M HF). 
also in this latter solutio;;. 

Exposure of these coupons to Zirflex and Niflex 
A few small occlusions 

AppreciaSle end-@sin attack occurred 

Samples of a Cr-Ni-W and a 60 Ni-40 W alloy were exposed to boiling 65 weight per 
cent HMO3 1M EN03 - 2 M €IF, and 4 M HsO4 solutions. 
Ni-W alloy in-these sol&ons were 350, 1, and 0.2 - 0.3 mil/month, respectively. 
The Cr-Ni-W alloy corroded at rates. of 50, 2, and 300 mils/mnth in these 
solutions. 

Corrosion rates of.the 

Precision Level Measuremnts 

Two final water calibrations utilizing a standard dip tube system were completed 
this mnth. 
other weighing water back out. 
and emptying curve. 
to 2-1/2 inches by adding water in twelve 30 pound increments. 
was filled to 0.3 inch ten times to determine the accuracy of estimating the 
zero intercept of the tank calibration curve. 
are now being programmed for statistical analysis on the 709 computer. 

One calibration was performed weighing water into the vessel, and the 
This will allow determination of both a filling 

Data were taken to determine the calibration curve from zero 
The empty vessel 

The data from all the calibrations 
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PLuTom mcIE PROGRAM 

Salt Cycle Procees 

The cccversion of uranium oxides to uranyl chloride by the action of chlorizie in 
fused halide systems and subsequent recovery as U02 by reduction has been termed 
the "Salt Cycle Procese." The process has two principal potential applicationa, 
(1) processing of reactor fuels, and (2) preparation of reactor fuel materia. 

Continued studies shoved that both UO and U 08 chlorinate more readily than 

as comgered to 800 C and resulted in less residue. 
preparation of U0$l2 by passage of chlorine through KC1-NaCl melts con+&ining 
oxides of zaaium were found to react with HC1 to yield, apparently, U0$12 as 
evidezzced 3y its cclor. 

ceramic grade U02. Chlorination at 9 &a C re uced the reaction time considerably 
Black residues from the 

The reaiuztion of UQ$12 fron: halide melts was azcomplished electrolytically, and 
by %EmUt?2, lead, ammoria (hydrogen) and also by electrode grade graphite. The 
electrclytic approach seems of grea+&st potec+,ial for fuel material prepration. 
In prslimicary experiments U02 with bulk and aggregate densities as high as 4.8 
and lC.59 reepectdvely, have been o5taimd. 

TSlem3ynamic.s cf Halide Systems 

Preliminary analysis of" effueicln experiments with the KC1-UC1 

an enhslleed vGlatili+,y of urmium &de to canpound formation. 

system indicates 
a changing composition of both starting material and condensa z e which suggests 

High Temperat,ure Spectrcphotometry 

The previously repcrted difference in the absorption spectrum of UCl3 obtaizled 
by use of the hydrogen arrd tungsten lamps has been resolved as due to lighC, 
scattering rather than molecular effects. 
tugsten radia%ion in the near ultraviolet scattered light becomes appreciable 
resulting in spurious transmission effects. 
tungsten lamp with the modified Beckman IN spectrophotometer has been set at 

Because of the low intensity of 

The lower limit of use for the 

320 m~. 

Prccedures have been established for preparing pwe, dry samples of AlCl3, El, 
UC14, UCl3, and mixtures of these salts. 

Liquid Mp04 System 

Kinetic experiments on the reaction of UOg with anydrous nitrogen dioxide at 105 C 
have shown that the reactim apparently proceeds through formation cf an inter- 
mediate, possibly U02025. After 164 hours, 77 per cent of the original U02 had 
disappeared, 61 per cent having converted to uranyl nitrate and 16 per cent to 

A, = 5.40 
ium aide phase having a U02 structure but lattice parameter 

1240091 



c-19 EW- 61 374 

Continucus Ion-Exchange Contactor Development 

Preliminary studies in the three-inch diameter by four-foot long Weiss contactor 
indicated satisfactory resin flow and retention oc each plate with various pul- 
sing conditions and no fluid flow. 
three-inch diameter column three-feet long containing 15 resin support plates 
spaced 2.5 inches apart. 
comers extending one irch above and two inches below each plate. 
runs with both water and 7 M HNO3 indicate satisfactory resin retention at 
flow rates up to 3.5 gal/miG./sq.ft. 
at the maxim flow rate, the settled height remained constant at one inch on 
each plate (the distance the downcomers protruded above the plate). 
feed will De used in future runs to study the exchmging efficiency of the 
contactor. 

The.four-plate unit was then replaced by a 

The plate8 were equipped with one-half inch down- 
Shakedown 

Although the resin was partially fluidized 

A uranium 

Boiling Metal Characteristics 

The equipment for this study was described in last month's report (HW-60846 C, 
page 18). 
taining 5, 10, and 20 per cent mercury. 
boiling occurred in the top one-third of the column. 
raised, the amalgam flowed faster around the thermosyphon, maintaining the same 
kciling region. 
Traverses along the column showed that the temperatwe rose linearly from the 
bottom of the column to the point at which boiling initiated and then decreased 
gradually thrmgh the two phase region. The normal boiling points for 5, 10, 
and 20 per cent mercury were 530, 480, and 420 C, respectively, with the mimum 
temperature in the column being as much as 30 degrees above these values, 
presumably because of hydrostatic effects. 

This equipment has now been operated with lead-bismth eutectics con- 
With the thermosyphon in operation, 

As the power level was 

This region was relatively independent of the metal composition. 

WASTE FIXATION 

Mineral Reactions 

Eighty-three hundred column volumes of a synthetic waste simulated to contain 
24 ue/liter of Cs137 were decontaminated with a deeontamination factor greater 
than 500 b passage through a 50 g column of clinoptilclite at a flow rate cf 

reduced by decreasing the pH from 12 to 1. 
ments indicated that Sr decontamination by clinoptilolite drops sharply as the 
pH is reduced below 3. 
ion exchangers suitable for long-term storage of radioactive wastes. 

2.8 gaJ/f$ h /a. The adsorption of Cs by clinoptilolite is not significant1.y 

Results of equilibrium type experi- 

A search is presently being conducted to find selective 

Laboratory experiments are in progress to investigate the effect of neutralization 
on simulated high-level waste solutions. 

sys+,ems. 

Purex and Darex t e wastes are being 
stui?ied both chemically in non-radioactive systems and in S 35 and Cs137 traced 



A request to determine the availability of the CR In-Farm Scaveogicg Facility in 
200 East Area studying mineral reactions on a pilot-plant scale was transmitte3 
to CPD. 

Calculations were made to estimate the temperatures that might be experienced in 
a dry linestone bed exhausted through utilization of the calcite-phosphate re- 
action. Tenrpcratures only several degrees higher than that of the surrounding 
earth would be reached in a twenty-foot diameter column of apatite if the in- 
fluent waste stream contained 0.01 uc Srgo/cc. A hundred-fold increase In the 
SrgO concentration in the waste stream should not result in severe limitations 
on doera1 bed (calcite) dimensions due to temperature considerations. 
studies were started to evaluate temperature problems that may be associated 
wi%h beds of clinogtilolite. 

Similar 

BIOLK-Y AND MEDICIN3 - 6000 PROGW 

Radiciso+dpes in Fan Products 

A survey of' the radioisotopes in farm produce samples from land irrigated with 
Columbia River water is in progress. 
duce in the new large crystal spectrometer, sensitivities of lo-: to 10-7 uc/g 
are obtained for most gamma emitters without any chemical separation or sample 
pre aration oCYher than packing into a plastic bottle. 

By counting 500 gram sampl s of whole pro- 

The major radioisotope is 
Zn 8 , ir repressctative amounts tabulated below: 

Activity 

me cf Produce Method of Irrigation a/m/B 

Pasture grass 
meat (grain) 
Mint plant 
Bema 
Caxrcts 
corn 

Flooding 
Flooding 
Ditch 
Sprinkler 
Sprinkler 
Ditch 

00 
12 

6 
3 
2 
2 

In addition to these investigations the large crystal spectrometer is beirig 
used by She Radiological Chemical Analysis Operation for routine crop sapling 
measurements. 
if desired by increasing the sample size to five gallons or larger. 

Sensitivity increases by a factor of three or better are possible 

Radicisotoges in Reactor Effluent 

The concentmtions of Ed52 (13 y.) and Tb160 (72 d.) in reactor effluent water 
were measured in three composite samples and averaged 0.3 and 0.6 d/m/ml, respec- 
tively. 
strongly adEorbed on reactor piping and are important contributors to the rear 
face dose. 

Although present only in these small concentrations, these isctopes are 
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Liquid Scintillaticu Countitlg 

A liquid sciL5illation counting procedure was developed for determining the Pu 
preseat in plutonium sanples. 
in alp% eounting with lN HC1 and extracted into a mixture of dibutylphosp,'late and 
liquid scintillator 
further measurements. 

241 

The plutonium is removed frcm the metal disks used 

Afaer counting, the plutonium can be easily recovered f cr 

Geology and Hydroloa 

Two seprate erosion surfaces were ide~tdfied on the top of the Ringold foxnation. 
The older, Pleistccene in age, evidently sloped gently southeastward from 200 
West Area to-ird the Columbia River; a remant area 1: " alorig the northeas', 
si6e cf Cold Creek Valley, including 200 West Area. 2.. is characterized by a 
thick caliche be3 aid is overlain by Palouse seil. 
mrfaze9 about 109000 years old, kas incised intc the earlier surface 8s a Getwcrk 
of arzas+a=cceirzg river chQL1;els, immediately preceding tbe deposition of 3-z recent 
flUviatilE depc&:ts. Reecgnition of the two erosior: surfaces will pemt better 
differentiation of fke Ringold and fhvia+,ile sediaents and hence, better defins 
prcbkn areas where the fluviatile sediments lie beneath the water tabk. There 
tb:r a.t least p6tentially +,ranmi+, large quastities of ground water at high flow 
rates %cward the Co1um"wia River, 

The seccnd arzd latsr erosion 

A map vas prepare3 stzcwiq the elevarion contours of the ground water as of June 
1959. Elever wells sit.u';ed between the eastern and westerr: ground wat.er m@unds 
skved an average rise in mter level duriLg the past six months of alms* 0.6 
foct. At the present rate of change the water table will be everywhere above 
400 feet ir this regien by the end of 1959. 

A less conplicated deriv6tfon of the proposed unsaturated flow equation 

has ken developed. 
much siqler tc follow, 
The equatioc will ke used in evaluating present and future disposal sites. 

This new derivation employs a set of substitutions which is 
It also gives a much stronger argument for its validity. 

Preperfcrated pipe is being used in the construction of ten hydrologieai test 
wells at $he Gable Momtaic test siteo This is the first time casing of this 
type has been used at Hanford. 
of these ter wells, the contractor collapsed the casing which indicates that some 
0-1" methcd of installing the preperforated casing may be needed. 

While attempting to drive this pipe ir thz first 

Soil Chemistry and Geochemietry 

Labora+,ory eqeriments were designed to study the replacement of Cs on clinoptilc- 
lite by ether ions. 
oc the relative ease of replacement. 
placemect series, exclusive of tetravalent cations. Only for sodium, of the ions 
studied, was the relative replacemerit ability sigLificantly affected by teqerature. 

This research studies tk effect of ionic charge and radii 
The early results show three distinct re- 
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Two cf the replacement series are associated with alkali metals and alkaline earth 
metals, and the third with trivalent iora. The alkali metal replacement series is 
Cs+ >Rb+ > K+ 7 Na+ 7 Li+ while that for the alkaline earth mrtals is Ba++ >Sr++ 
7Ca++IMg+. 
two series, but is intermediate between them. 

Ammonium ion does not sppesr to fit properly Into either of these 

Lsbcrascry experiments with samples cf Caiaeauqa shale from Oak Ridge, Terinessee, 
sficwed thst in a 1M sodium syetem at a pH of 2.8 and at 25 C this material has 
abcut cne-tenth of the cesium remcval capacity and about one-tecth the cesium 
ren?cvaJ. effieiemy of clinoptilolite. 

!brbidimetrically walyzed supernatant solutioc. from centrifuged Ce equilibrium 
syst.esrs indizEb+ed that the pH we cf soil colloid peptization correapords to 
tha+, of apparezit lm Ce rermval. 
of Ce, singly or in aasccisficn with a soil cclloid, is the mst apparent 
explanation of these results. 

Tb formatioc of a peptized cclloidal hydroxide 

Experimn+,s with a pY 10.3 system ir;dicated that non-c%nsrifugaXe Ce ie 60 per 
cent adscrbed on %vex 2iK arion exchange resir. 
catim exchange resin was fouxi3. 
indicated ir, a scdl ccLumn experiment with B cerium infLueEt at pH 10.3 a13 (0.35 
mn calcareous soil; this reset,ed ic greater thari 90 per ten% cerium remvdl. 

Negligible adscrpticn by Dowex-5Ckl 
A physical filt,ration of prticulata cerium was 

Groun3 Wast.e IEvestinaticns 

Soil cclumr, experimects were continued to study the effect, of Sr concentraticn 
oc Sr breakthrcugh. In the presence of 1,000 ppm Mg ion, Sr concentraticns of 
0.1 ppm and lower had no effect on Sr breakthrough. The change in sfope of the 
Sr breakthrough curves with column length is cocsistectly greatar in Mg-Sr than 
in C&-Sr systems. 
Na-Sr systems will yield an even grea+,er slope change. 

On the basis of' ionic competifion, it is postulat.ed that 

Laboratwy scil column experiments were perfcrmed with soil and influent 
representative of that from the maeh crib experimen* in progress near Gable 
Mountain. 
at 0.5 column volume, 5 per cent breakthrough at 0.8 colm velum@, 50 per cent 
breakthrough at 2.0 column volumes, and ultimate effluent concenfrations approach- 
ing 90 per cent of the influent. A lahoratcry soil c61m of the same length as 
the soil column berieath the mcdel crib is beicg studied. 

Elut.irJn of S& from the soil at the test site was ccncluded after leaching with 
12,300 gallons of Ca solution and waaliing with 3900 gallons cf water. After 
flushing, the coGcectration of Sr85 in the ground water beneath the site ranged 
fron detectable to 3 per cent of the criginal illfluent concentration. 

mess experiments resulted in a 1 per cent radiostrcntium breakthrough 

On the basis of the experiment&lly-determined porosity of 3. per cent for the 
+,est site soil and tke ritrate ion breakthrough volume it was calculated that 
the effective volme of soil beneath the 2-foot x 2-foot crib is equivalent tc a 
column &foot in diameter. 

1240095 



c-23 HW-61374 

New wells were driven and a 6-inch x 6-inch crib installed in preparatiol; fcr a 
new experiment soon to be initiated. 

Field Apparatus Development 

An airborne magnetometer used by the U.S. Geological Survey in local flights 
was studied in a survey flight over the Hanford Project. 
dekmine whether magnetic response of the airborne total field instrument would 
correlate with ground instrument surveys made last summer with a vertical field 
instrument. From the few lines surveyed it appeared that good correlation will 
be obtained; strong response was recorded over known basalt features. 
was requested to acquire and study all the magnetic data collected by the USGS. 

The objective was to 

Permission 

Methods and equipment for sampling at depth in wells were reviewed. 
valve sampler was assembled and tested under 400-feet water head. 
at a rate Gf 10 cc per hour which is minor unless the sampler must remain at these 
depths for long periods before admitting the sample. 
through proper valve selection. 
pressure at 4OO-feet. 

A solenoid 
Leakage occurred 

Leakage can be elimiliated 
The valves available were not rated for the 

Other sampling concepts were develcped for trial. 

Micromeritics 

The literature relating to particle interaction with surfaces was reviewed in 
detail to establish a base for extending the research study. 
a great need for experimental work to verify theories relating to depsition and 
retention of particles on surfaces, which is the area of work anticipated. 

There appears to be 

The issuance of the document m-61082, "Radioactive Particles in 234-5 Building 
Verifilation Exhaust," concluded the work of characterizing particles in the 
234-5 Building stack. 

4P&p Manager , 

Chemical Research & Development 

LP Bupp:bp 
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8ICLOGY OPICRATICN 

HM-61374 

A. ORGANIZATION AND PERSONNEL 

Dr. Xoward 2. Erdman joined the Radioecology Operation on Jnly 27 and 
Dr. Richard A. Hennacy joined the Pharmacology Operation on July 30. 

3. TECEIKICAL ACTIVTT IE3 

FI35IONA3LE NATERWLS - 2000 PROGF!! - 
BIOLOGICAL FIOKITORING 

Radioiodine Contamination 

Concentrations of 1131 in thyroid glands of jack rabbits were qproximately 
six times less than those observed one year ago. 'Jdlues follow: 

Location 

Pro sser Barricacie 
4 Miles SW of Redox 
Wahluke Slope 

Trend 
Aver age Factor 

Columbia River Contamination 

Concentrations of gross beta emitters in Columbia River organisms collected at 
Hanford were approximately five times less than those observed one year ago. 
Values of indicator organisms follow: 

Sanple Type 
pc/g Wet Weight 

Average hximum 
Trend 
Factor - 

?shnows (entire) 2 10-3 3 10-3 +2 

Of several ktibiotics tested, Distrycin appears to be most favorable for 
studying mutation of C. columnaris to drug resistance. 
to obtain conditions Kitable to evaluate the dose-mutation rate relationship. 

Work is contirming 

Fallout Contanin at ion 

Fission proaucts occurred in rabbits from the Hanford Reservation in the 
following amounts : 

Sample Type 

ilone 
Feces 
Muscle 
Liver 

p/g Wet haterids Trend 
Aver age Factor 

7 x 10-5 +2 
4 x 10-5 - 
3 x 10-5 *3 
1 x 10-5 - 

m~cussm ED 

hi I240100 



Zffect of Reactor Effluent on Aquatic Orgmisna 

IIonitoring of the effluent from the 1OO-E;Z reactor was continaed with ysung 
rainbow trout. Mter two months there was no aFpreciable difference in the 
size of the fish expcsed to 1, 2, or 3 per cent strength effluent. 
was, however, a somewhat higher nortdity among the fish in the 2 and 3 per 
cent effluent. Survival in all lots has been affected by bacterial disease 
which has accompanied nigh water teqxratures . 

There 

B1C)LOrJY 6000 PP,C~~M 

TOXI r, Irn, 

no s pho rus 

A cursory test on t!e upt&e of Pj2 by c-fehlias indicated tha% aFprcpriate 
5ody bcrdens would build np by merely adding the iscto?e to the water. 
Freparations an being race to use this method on the aquarium fish in a 
test t3 determine radiation damage to sex pr0duct.s. 

Strontium 

Yearling raeribow tro t hve re O;ved intrmus ular injections of Sr9’-=9’ 
at levels of 6 x 10-tj 3 x 10-71Lor 1.5 x 10’- p”,/gran of fish twice each 
week for ten weeks. 
the variation in size of the fish within the median and high level groups 
has become appreciably greater than that in the control group. 

5 
I\io effect on groT.rth or nortality is yet evident. but 

&ily force feeding of gelatin capsules to anesthe5ized trout had no apparent 
effezt on the fish m-cl was aiscontinued after ten weeks. IJeekly phlebotomies 
were also iiscontinued after ten weeks since the erythrocyte count was well- 
stabilized anci leucocyte count did not increase after the s-kth week. 

Significant 

uata on the transport- of radioizotopes across the gill menbranes. 

Figs farrowed by one miniature sow fed 5 pc of SryO for over fc-Lr months and 
90-day-old fetuses from a miniature sow fed 25 pc/cay seemed normal in size 
and app az-ance . 
UFtake of SrSo from soil contaminated with chemical fsrm of Sr90 of varying 
solubility is little changed after three successive croypir,@with bears. 
A slightly reduced uptake was observed frorri all treatmerits on acid soil 
indicating some fixation of the S1-90. 
ad Sr(hT0 1 
previous crcppings, 
Of the SrB0 in these soils. 

provemnts were made in the gill perfusion technique and initial 
rum with sr8 9 incicate that the method and equipment will furnish satisfactory 

Uptake of the soluble forms, SrCl:, 
was slightly lower from basic ssils that had been observed fn 

32 
This suggsszs a possible move toward an eauilibrim- 
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Iodine - 
Radish and lettuce plants are being exposed to fission products released by 
melting a fuel element. 
After plants are exposed, tKwil2- be decontmir-ated with a variety of 
reagents to evaluate the feasibility of ciecontaiiinating plant foods for 
human consumption, 

The melt-down is being arranged by the Air Force. 

Cesium 

Plants were grown in soils containing the same amount of Cs137/g under three 
water conditions: 
2 1/2n of standing water. Flants from soils moistened to field cagacity had 
no increase over backgrouna., and those from saturated soils were only double 
this, but samples from saturated soil and stanaing vater contained 70 times 
as much Cd37 as those grown in field capacity conditions. 

soil at field capacity, saturzted soil, and saturated soil with 

Internal measurements of the 
ram fed 1.25 and 0.50 mc C.5197 daily for five and. twenty days, respectively, 
are shown in the following table: 

ama dose rate using ionization pencils in two 

Location 

Liver 35 m/hr 
Kidney 31 
I4uscle 23 
3rain 19 
Testes 26 

(Testes removed 

(Scrotum with 
, testes removed) 8 

from body ) 15 

15 mr/k 
23 
16 
16 
11 

5 

7 

137 (Earlier measurements indicated that no apFreciable beta irradiation from cs 
would penetrate the walls of the ionization pencils.) 

A small beta scintillatbn 
one kidney of a ram fed Cs 1y7 for five days. It was found that the Cs137 
concentration in the medulla of the kidney was about 80 per cent of that observed 
in the cortex. (French workers some time ago reported a similar relationship for 
radiopotassium in .the kidney.) 

Fifteen per cent of the administered dose of Cs137 was excreted in the urine 
of a ram fed 0.5 mc/day for 20 dqs, wiile 19 per cent of the administered dose 
was excreted in the urine of another ram 20 days after receiving a single 2 mc 
dose . 

robe was utilized for scannb-g one testicle and 

UNCLASSIFIED 
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Plu t mium 

Rats injected with 1 pc of plutonium have been irradiated wkth weekly doses of 
100 r to an accumulative tot& of 2200 re 
treatment. 
survived. 

The effectiveness cf DTPA in preventing plutonium deposition was not improved 
by its admfnistration as magnesium or zinc salts. 
Lmediately following CaNa33TPA significantly imprcved the effectiveness cf DTPA 
treatment. 

The initial two swine for an experbent dssigned to study the effects of intra- 
dermally deposited plutonium were mjected with a 0,2 N Pu(N03)b solution. The 
levels injected ranged from 0,0016 tr3 1.0~~ ana were duplicated on both sides 
of the animal. 
of injectlon are being followed by a scintillaticn probe. 

Three pigs were injected wlth 
ranging from minutes tn hours, over a five=day period, blocd samples were taken 
for radioanalpis. 
malysis. 
age of these animals. 
admfnistered to them to test their effectii'eness in remonng plutonium. 

Two mature male Pitman-Moore pigs were administered plutonium UI the first phase of 
the study designed ta establish tne comparative toxlcity cf Sr9O9 ~a226~ and h239 
following smgle intravenms administratlon. 
was injected in an amount calculated to give a body burden of P pc,kg body 
weight, 
ir, these animdis during thefr lifetime. 

Four of twelve rats surnved this 
Ten of twelve rats subjected to the X-ray treatment only have 

Reduced glutathione administered 

This effect wi-d requlre further s~,u@~ 

T'ne rate and extent of plutonium disappesrance from the site 

citrate suspensiong pH 5.5. At intervLs 

On the sixth dazf +,he ahals were sacrlficsd for tissue radio- 
Similar groups of anmals wtll be similarly dosed when they reach the 

Hm;everw DTPA, DTA, axi zirconium citrate Kill be 

~~239 citrate suspensions, PH 5, 

Routine blood sampling, clinical and X-ray examinazions will be followed 

Radioac tine Particles 

Twenty-four dogs were exposed to plutonium oxide aerosols tr, complete a study 
of the effect of particle size and concentration on deposition, distribution, 
and excretion. 
U excretion and.lung burden of plutonium could be correlated. 

Two dogs were killed a+, about nine months after exposure to see 

Studies are continuing on the effect of intestinal tract irradiation on glucose 
absorption. 
large an effect on glucose absorption as 1500 r. 
levels with the inhibition of absorption is being investigated as a possible 
method of estimating radiation dose to the intestinal tract, 

A sublethal exposure of the tract to 900 r appears to have as 
The correlation of blood sugar 

UNCLASSIFIED 
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herinrental Techniaues 

A new technique has been developed for the positive identification of radioactive 
particles collected on millipore filters e Heretofore absolute distinction between 
radioactive and non-radioactive contaminant dust particles (in the range of 0.8 )1 
to 2 p) was impossible and posed a constant and harassing problem in the difficult 
but highly important lung inhalation studies. 

The new method involves the application af' a very thin layer of Eastman Kodak NTA 
nuclear emulsion on an electron microscope grid upon which a sample of millipore 
filter has previously been dissolved. After several days the exposed grid, 
covered by the thin lqrer of emulsion, is developed in a routine manner and 
subsequently. examined and photographed in the electron microscope . 
A new approach to the indwelling catheterization of the femoral vein in 
swine was established. The catheter is introduced into the recurrent tarsal 
vein and passed along this vessel into the femoral vein,, 
a quick and relatively simple procedure by which frequent blood sampling may be 
acc qlished. 

This nrethod provides 

Whole-Body Monitor 

Direct background measurements were made with a 128-Channel Analyzer equipped 
with a 2 x 2 inch NaI-crystal detector in the site chosen for the subject 
facility. Readings made both above and below ground indicated that there may 
be an advantage to utilizing an earthen barrier. This is, however, being 
further investigated. 
the reactor is shut down and when it is in operation, using the type of shielding 
planned for the new facility. 

Additional measurements will be made in one month, when 

UNCLASSIFIED 
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D. Lectures 

a. Papers presented at Meetings 

None 

b, Off-Site Seminars 

FP Hungate, 7/13/59> "Biological Effects of Eadiation on Cells,I' University 

FF Xungate, 7/15/59, "Radiation -- Biology at Hanford, ' Gonzsga University 

VH Smith, 7/23/59 llChemical Protective Agents," University of Washington 

WJ Clarke, 7/23/59s IiUse of Bone ikrrow Transplantation as a Therapeutic 

LK Bustad, 7/27/59, "Raefation Tumorigenesid' to Physics Fellows - 300 Area. 
D.E, Warner, 7/29-30, I1RacLobiology at Hanford," to faculty and sbdent 

R,C. Pendleton, 7/3O/59, ilEcological Aspects of Radioactive Waste Disposal", 

of Washington Summer Ins tib te , Seattle, Washingbn 

Summer Institute, Spokane, washington, 

Simer Institute, Seattle, Uashington, 

Agent Follouing Total Body Irradiation, It University of Washfngton 
Summer Institute, Seattle, Washington. 

body at Eastern begon College, La Grande, Oregon, 

Biological Station at Flathead Lake, Montana, (U. of Montana). 

C. Biology Seminars 

None 

E. Publications 

a. Hw Publications (external dfstributLon) 

None 

b. Fd Publications (internal distribution) 

None 

c. Open Literabre 

R. T. OoBrien and L. A. George, Treparatfon of autoradiograms far Electron 
Kicroscope,~ Xature -2 183- 14614.462 (1959) 

124010b 



OPERATIONS FGISEARCH AND SYIJTIESIS OPCRATION 
I IOPITHLY REPORT 

-- ORGlJJI ?AT I OIJ AND PE RS OTmL 

!J. F. Stei7enson transferred to the Cuality Control Opcra'ij on, FPD, eC2Sd-L.::. L' 

July 1. 
Synthesis Cron Reactor end Fuels Eesearch and Dct clopnent eP€:ezt:i:.;e Jg.1;- 1.; 

A Technologist R C; D vas trcnsferred into i)pcra'iians Resea- ,h mi,. 

OPEIIA'I'IOIJS FSEAIXH ACTIVITIES 

Input-Output Simulation Model 

Work on the computer program continued. 

Othei- 

In comection with the study of business systems; i~ork is being done vfth 
personnel of the cotiputing operatix to esamine the basic haracteristics 
of that operatton frorii the point of view of effective control. 
che desirability of standard billings as opposed to a control based on cash 
flov -- a-"ailable machine tine -- output relstionships is being exacined. 

In particular 

Redo:: Dissolver Study 

Principal component analysis of the data vas . ompleted and supplied consider- 
Pble inforniatim as to possible variants [Jf the bcsic model. !Jorlr 3n ?. 

cw.?v.ter progrm far determining thc parameters of an empirical relationship 
between specific gravity and time was completed. 

Z Plcnt Inf orniat i on Study 

Thls study is essentially in a standby status while awaiting receipt of 
specifications for process ecuipment modifications. 
plant layout and conduit routingr havebeen sent to the IBM equipment design 
engineer. 

FPD Process Control and Experimentation 

Data describing physical 

The cleaning process is being thoroughly investigated as a means of elj-minating 
"non-wet" rejects. 
a tk3e vas eliminated in the cleaning process were helpful in designing a 
subseciuent experiment which aril1 permit estiriiation of the effects of elimi- 
nating any csribination of steps in the present process. In this same exyei-i- 
nent, the effect of changing 'die concentratim of one of the agents will also 

Data frm a prelininary experiment, in ihizh me step at 
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be in-,-eatigated, 
Ln wYiick: ryiriols su'cstit-L\L.;-ons znd a.ddiriona1 steqs 31-5 ';J re c cns l5ere.s 
me protection afforded b;- the existing sc-;yiing plan for 'nor.-wet" re jecte 
was e;,alliz",cd, and suggestims were made for employing a sequential pian 
gi-riEg the same protection. 

Data were anzlyze6 to evaluate the effects of several variables on uimensio?el 
distortion during heat treatment in t'ne co-extrusion process. 
out in discussing the results of the analysis that failure to replicate ne;- 
lead to misleading conclusions in evaluating the reduction ratio effect, 
which is of primary interest. 

Assis",nce -,as ?m?-ided Ln the CeziEr, of otker e;:3cri:?er;s 

It wes poer-ced 

Quality Certification Prop;ram 

In response to a rough draft of proposed product specifications prepared by 
IP3 personnel, data reqairements to implement such e, product specificatioc 
system wre listed. 
interpretez, a thoro- -h review was made of one measurement, total comt. It 
was shown that tot51 :mnt data could fasLly be routinely reported and inter- 
preted, acd criteria were drawn up for reporting additional data to IP3 '!hen 

To illustrate how t*hese iata could be reported ar-2 

3ut-S -contrcl'' situations occur. 

Some misunderstanding of the need for transforming raw total count dat8 to 
logarit& has existed. Since total count is such a widely used measure- 
ment tool, a document (EW-61394) was prepared discussing in cietail the 
reasons for rekuiring this transformation. Illustrations with actual datz 
%-e re inc lude d . 

Process Tube Leaks 

A report has been issued outlining in some detail the next step to fcllov in 
an effort to better predict which tubes are likely to leak because of external 
cm-rosion. 

in connection with the general problem of external corrosion, assistarce I:ES 

given IPD pepsomel engaged in determining the "seizure" effect of tube 
corrosion, wnere "~eizure" on a fuel element due to a tube's collapsing fror 
corrosion product build-up may lead to a stuck charge. Available leak Cers, 
indicating the frequency of pits of a given de$h, 3re being interp'eted slorig 
with visual pit distribution data to calculate the probability of "seizlxe. " 

Work will begin on the analysis during Augast . 

Aluminum Corrosion 

Discussions were held with IPD and HLO personnel relative to the com2arison of 
two aluminum corrosion models as regards their effectiveness in describir,g 
reactor data. Both models considered lead to a non-random error distributior. 
and are quite comparable when data of less practical importance are deletes.. 
Calculations have been made for two additional models utilizing these 
data, but comparisons with the other models have not as yet been made. 

sane 
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Reactor Calculations 

A preliminary document is being prepared in connection with this study which 
will: (1) describe aspects of the problem in mathematical language; (2) pre- 
sent the results of analyses pertaining to the handling of reactor power data 
and the frequency of temperature map making; and (3) list the information 
necessary to have before the accuracy of reactor power level calculations can 
be assessed in the light of accountability needs. 

CPD Control 

A rough draft report was issued in connection with the study of material con- 
trol in the Recuplex dissolvers. 
of the potential usefulness of this ty?e of mathematical model in explaining 
the data, and consequently, in formulating optimum operating procedures. 

It is planned to document this report because 

Radiation Protection Studies 

York cmtinued on the analysis of data from a Calibration Operation experiment 
to test the validity of the inverse square law as it applies to radium gama 
fih badge calibration. 
c:@e ugon the film badge was analyzed, and the information obtained w.s used 
id design a nore complete experiment to further investigate the effect. 

A pilot study experiment to test the effect of exposure 

At the reqxst of Radiation Protection Operation personnel, preliminary pre- 
cision estimates for the annual 3r. dose limit were provided. 
estimates must await the completion of all experiments in progress and a study 
of the rcanner in which the various sources of error interact to provide the 
total error in dose estimation. 

Inproved 

System Reliability 

A general digital computer program has been written which is capable of hzndling 
logical descriptions of systems of my degree of complexity. 
the use of this progrm to complete detailed studies of the IC Plant irater systeri 
must sene as the basis for more general studies. 

It is felt thnt 

STATISTICAL AND MATXEMATICAL ACTIVITIES WITHIN HLO 

2000 Program - Electron Diffraction 

A statistical analysis was initiated of a gold film electron diffraction pattern 
for Physical I~Ietallurgy Operation to determine the precision and accuracj- of 
their current calibration formula for powder patterns. The analysis should pi-0- 

vide information on the importance of spherical aberration as a biasing fCectol 
in the calibration, on the number of rings that should be used in the Lalibr?t :x. 
and on the biasing characteristics of individual rings. Any cmsistent ?t?s 

pattern- in the reading of ring diameters as one progresses outvard fro;; Zhc 
center of the emfiguration should be discernible, as well as the relati-c Ii -Or- 

tance in measuring ring diameters of replicatsng a given orientation and IC?: :!:[- L 

several orientations. 
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LO00 Prograni - Swelling Studies 

Analysis was completed on a distribution of known diameter bslls in a "Scotch' 
medium, processed and photographed similarly to t3e uranium smpies, in aL 
effort to determine the nature of the distortion introduced in the processing. 
Work continues in this area. 

4000 Progrm - Fission Gas Release 

An unclassified document commenting on the fraction of fission gas released 
from a spherical source vas mitten and will be issued shortly. 
considers t.he numerical evaluation of a familiar but computationally comljiex 
infinite series expansion expressing the fraction of fission gas relezsed 
from a spacially homogeneous spherical source in uniform continuous production. 
Included is a'general discussion of the calculation of the infinite series. 
with a bound for the error arising from truncation after a specified nuxber 
of terms? and in addition, aqroximations to the fraction released Tor excrene 
values of 'ihe par8xeter Pc:'c2 where D is the diffusion coefficienz of the 
s~kierical source, t is the length of the proamtion time inter\-alr end a j.s 

the radius of the spherical source. 

Tke document 

4000 Program - Waste Disposal 

Consultation was held vith menbers of the Chemical Zff luents Technology 
Operation concerning the design of a groposed experiment to measure the effects 
of several factors occurring in a waste disposal study. 

- 6000 Program - Biology and Kedicine 

Work continued on statistical anzlysis of data from a radiostrontium-calcillr.1 
uptake and retention experiment involving acute and chronic administration of 
thesn isotopes to groups of nature an2 growing rats. A modified power function. 
derived frola a mathematical rcodel of the experimental situation, has been fitted 
to the data from the acute administration experiment. Preliminary results Seem 
t9 indicate that the modified power law is in excellent agreement with the data. 

Work wi~s initiated on a statistical analysis of data from a daily Sr3' SO4 
inhalation experiment. 
situation. with the necessary modification for chronic rather Clan acute a?lninis- 
tration. 

The same mathematical power law is applicable in this 

General 

Mathcnatical assistance is being given in a study of the elastic eolutlons for 
the thermal stresses in fini'ic solid cylindrical fuel elenents mder -. ar:: ous 
esswqtions on the therms1 distributions. 
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Analysis of several tank calibrations associated with 
non-production fuel element solutions was completed. 

volume measurements of 
Two more ealtbrations 

with-water are being run, in one of which the calibration is being performed 
by emptying rather than filling the tank. 
in which the precision of the heel at zero manometer reading will be evaluated. 

Two experiments will also be run 

STATISTICAL AND MATHEIYIATICAL ACTIVITIES FOR OTHER HAP0 COl.iPONENTS 

Irradiation Processing Department 

A reliability analysis was made of a proposed scram system which is designed 
to distinguish betveen spurious and real scram situations. 
estimates of individual component reliabilities were used in this analysis. 
Also, a sampling plan proposed to use in connection with the acceptance of 
parts for this system vas e-aluated. 

Consemative 

Chemical Processina DeDartment 

A series of meetingwere held to discuss the applicability of the Gorton lathe 
to the precision machining of free form weapons components. 
restrictions to machining due to this lathe’s peculiar coorciinate system were 
demonstrated and thoroughly discussed. It was agreed upon that for certain 
uncomplicated shapes, the Gorton should be tested. As a conseciuence: a mthe- 
matical program for the IBN 709 is nearing completion .which will cox-er’i de- ice 
specifications into the appropriate cam specifications. 

The serious 

Construction Eng. and Utilities Operation 

The results of a review of the present measuring system used to evaluate fair 
cost estimates made by Estimating Operation were presented to responsible 
nanagenent during the month. 
to dtfficulties in setting realistic and objective estimates. 
improving the situation were given and a report is being prepared. 

Tt was pointed out that the present sys-ten leads 
SuggestLsns for 

Relat isns Operati on 

Data from the returned questionnaires used in the recently conpleted GZ News 
readership survey were anallzed. 
ponents and between differeni employee groups with respect to the percentages 
of favorable responses to the various Guestions. Severzl significant differ- 
ences were detected. 

Comparisons were made between Pa jor ‘:mi- 

At the recjues-t of the Health Operation a statistical analysis is being perforxed 
on data from several human cases of accidental Pu deposition to deternine the 
effectiveness of different dosagc schedules of a DTPA treatment. 

Empirical dataare also being statistically analyzed to determine the functional 
relationship rehting microparticle size to terminal falling velocity in a 
viscous medium. 

1240111 
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A. FISSIONABLE MATERIALS - 2000 PROGRAM 

1. Radioisotopes far Heat Scur~es 

Shdy of Th-228 preparation via Th-230 irradiatioa and decay of the resulting 
U-232 vas continued. The Littm mmputer was utilized tc provide data on the 
progress of irradiation (with 2.16 x 10x3 rieutrcn flux) of a mixture of Th-232 
and Th-230 (11 per eetit Th-230) 
mixture (representative of mkterisl whirh my ke reccvered from the most desir- 
able ore sour:es) containng me kiiOgPm cf Th-230 wml2 yield a?otit 20 grams 
of the desired iatemeSiate proTrct+, Ps-231, in iOC dsyz. After aging, about 
an equal amcur,t cf by-pr9duct Y-233 oxit3irAL-g QLGU~ 0.5 gra of' U-232 whs 
also prcduced. 
P6-231 whizh could thec be rxovered and fLctk.,er irradiated for an ann-dal 
production of kilogram quaritities of 17-232, 

The resultillg curves showed %hat such a 

Thee€ r;sults eupprt expec:+&tions for a reasonable field 3f 

2. Hanford Loope 

Jointly with Remtor mid Fucla Rese;srr:h a3d DevelcpneLt Operation a eomprehen- 
sive synopsis cjf all Hwifcrd ir.-rsap.tsy an3 xf-af-react,or loop faeiiities was 
prepared far the 2000 Fmgm bridget review. Each lccp wag described according 
to its Nrpsc, physical dinensicLs, materials? operating conditioLs, iocation, 
and cost. 
described and 2ategorized. 

A tctal of 27 out-of-reaztor loops ar?d 13 in,-resctcr loops were 

B. REACTOR DEVELOPMENT - 4000 PROGRAM 

1. Plutonium Recycle Proprm 

RBU Cmputer Code 

Collestion of nuclear constants frDm the readily available literature 
fcr the isotopes in the RBU crcss-seetion library proceeded to the pain+, 
where about om-third of the total required data are compiled. Testit?g, 
debuggiwand input coding for REU continued. 

Plutonium Value Study 

The compilation of infomtioc to facilitate reporting a ye~br~s Etudy of 
the apparent value of plutonim to reactor operators using self-sustaining 
plutonium recyzle and a uraniu etwishmer;t cascade is continuirg and ime 
cases will be pun to fill out the data. The corzcurrent revisiory of %he 
IBM-~~O code; used for this work ictc an integrated single IBM-705 code 
has progressed to complete debugging of the recy.-le portion which is now 
being applied. Tfie pgrtion using uranim orce-thrmgh operation my be 
usable within 8 month. 

12401 12 
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PRTR Plannitq 

The effects on supporting facilities of PRTR physics experiments plamed 
for reaztor startup were investigated. Equipment and manpower require- 
ments and radfation hazards were analyze3 for thcse experiments studied 
to date. 

C. BIOLOGY AND MEDICINE - 6000 PROGRAM 

1. Radiological Conssltaticn 

A request was reseived to aE8is.t in certain sectioos of the forthcoming 
revision of the U. S. Weather Burem's panThlet, "Meteorology and Atomic 
Energy". C9.ments were forwarded on the out.line and agreement given to 
provide assistanze. 

A lezture on "Maximum Pernissible Radiation Dose" was given to the Radio- 
logical Physiza Fellows. 

2. Programs 

A request was prepared for Chemical Effluents Technology to review %he fab 
of radioactive raterials used in +,he Rattlesnake Springs projects of Radio- 
ecology . 
Two neetirigs of the Radiological Eva'luation Task Force were held during the 
mnth. 
discussed in detail and returned 50 the authors for revisicn. 

The appendices tc the repcrt beirlg prepared by the Task Force were 

D. OTRER ACTIVITIES 

With the completion of arrangements for off-site speakers the final schedule 
for the 1959 - SINE prograa was isstied. 
and twenty-one tours were completed in accordance with the schedule. Eleven 
of these lectures were given by off -site personnel including indivi&Jals 
from Phillips Petroleum fa-.ilities at Idaho Falls, and the Oak Ridge and 
Argomc National Laboratcries. 
six lecture assigments a& aseisted ir several tsurs acd also in the 
prcblem assignmerits. 

Thrmgh hly, forty-four lectures 

Programming Operation persome1 canpleted 

Assistance was provided in planning and carrykg oct ths Hanford Labcratoriea 
portior, cf the General Adviscry Cmittea visit. 
coordinated for several groups cf students and c,ear,bers during the mcnth, 

Toms and visits were 
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Partdeipation in the Activities of' the Task Force on Plant Imprmmxtt AmlyEl-T 
continued. 
by the group. 

A system of categorizing plant PmplDovement progrm was develowd 

for Mariagerp Ppcgramnring 

M Lewis:dl 
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FAIIIATION PROTECTI3N OPEFATION 
MONTHLY REPORT - JULY 1959 

A. ORGANIZATION AND PERSONNEL 

I. Holtzman (Specialist, Radiation Monitzring) and Maryann Long (Sectretary) 
were added to the rdls 3f Radiation Protection Operation on July 14 and July 27, 
respectively. The force of the Radiation Protection Operation now totals 135. 

B . ACTIVITIES 

Three new ca6es of plutonium depositim were confirmed during the month. One case 
was the result of a cantaminated minor injury and twc cases were detezted through 
the routine sampling program. 
occurred at Hanford is 232 of which 164 are currently employed. 

The total number of deposition cases which have 

The zontaminated minor injury occurred during routine maintenance wxk in the 
Recuplex recycling and blending hoods. 
vicinity of the wound area on the finger were > 40,OOC d/m Pu. Normal decontamina- 
tion efforts were relatively unsuccessful. 
or near the wound in the Shielded Personnel Monitoring Station indicated ~0.016 pc 
Pu in the wound site. Excision of tissue at the wound site reduced the cmtamina- 
tion level to ~0.001 kc. The initial estimate of the internal deposition is < 10 
per cent of the maximum permissible limit (@.Oh pc Pu). 

Initial contamination levels in the 

Measurement of the contamination in 

An improved method for evaluation of NTA film expDsed to fast neutrons was initiated. 
This method involves a sequential analysis technique for reading films which have 
received a significant gamma exposure as measured by the gamma film in the neutron 
badge. 
which are read will have an improved sensitivity. 

This procedure will result in reading fewer negative films. Those films 

The film badge processing machine is being utilized routinely for processing of 
badges. 
w'3h a specia1fil.n catching magazine which orderly stacks film removed from the 
badges. 

Several safety features have been added. The fila exit chute was equipped 

A comprehensive study wab initiated on the variation of expected neutron and gamma 
exposures during separation and fabrication of plutonium as a function of the 
concentration of plutonium isotopes 240 and 241. This study will be helpful in 
forecasting expected exposure resulting from longer reactor exposure of uraniun 
me tal. 

A study of finger ring dosimeter results obtained from working with plutmium 
was initiated during the month. 
of present Calibrations procedures in the light of increased shielding of process- 
ing hood enclosures. 

The study is aimed at confirming the adequacy 

Higher than acceptable backgrounds continued to trouble the testing of the reduced 
area plutonium electrodeposition procedure. 
tried in an attempt to determine the source of these high backgrounds. 
tion on the process used at the Savannah River Plant is being secured by 

All new labclratory equipment was 
Informa- 
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Analytical Chemistry. 
a 250 ml sample. 

Their process involves use of an ion exchange resin on 

Six urine samples were spiked with plutonium-240 and 239 and were electroplate 
This work is related to the development of procedures for determination of PU 
by liquid scintillation counting. 

Pressure vessels in the Bioassay laboratory were inspected by a State inspector. 

Body dose rates of 6 r/hr were encountered for a short period during the disposal 
of a waste carton containing irradiated zirconium tubing from the 32'7 Building. 
The surface dose rate of the carton was 110 r/hr. 

A Kennewizk residential survey was performed following the disclosure that a 300 
Area maintenance employee had personal clothing spattered by acidic solution, 
pstentially contaminated with uranium. No contamination was found. 

Monitoring service was furnished at the request of AEC-HOO Licensee Inspection 
Division in connection with an allegedly dangerous and highly publicized "waste 
drum" washing ashore on an Oregon beach. 
arrival at the Richland AEC airport and analytical samples of its content indicated 
that no radioactive materials were involved. 
water and oil. 

Radiation surveys of the drum upon its 

The drum appeared to contain sea 

The szoping and the coordination-phases of establishing criticality alarms in the 
3OC Areamre completed. 
fabrication of the alarming equipment for all locations at which significant potential 
for eritictility accidents exists. 

Construction work orders were initiated covering the 

Three aerial surveys of the Hanford area were made using the USGS plane and two 
surveys were completed from Hanford to the Pacific Ocean with the AEC plane during 
the rtionth. 
surveys for environmental monitoring and correlating our surveys with the USGS 
pregram. 

These surveys are in conjunction with refining the use of aerial 

Very preliminary and sparse data indicate there may be an upward trend in the 
radiation background in the Columbia River water above the Hanford plant. 
tional data are being gathered with particular emphasis on the trend of uranium 
concentration. Any increased natural uranium in the Columbia River water could 
result in increased total radioactive content of the water after expDsure in the 
Hanfcrd production reactors. 

The concentration of 1131 in vegetation samples was less than 1.5 x loe6 pc/@ 
in all of the 27 zones sampled. 
1.0 x 
Slope vegetation sample groups. These locations averaged 1 - 2 x lo-$ pclgm. In 
all vegetation samples Zr95-Nb95 was consistently found at an average of 

The Radiological Chemical Analysis laboratory began using a nine-inch NaI (Tl) 
well crystal. 
produce samples to about 2 x lo-& pc/gm. Apparently, adequate sensitivity can 

Addi- 

Fission products other than 1131 were less than 
pc/gm at all locations except separations areas, on-projec , and Wahluke 

.5 x 
k4gm 

The larger crysta reduces the detection limit for 1131 in raw 

12401 18 
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be achieves for other radioisotopes in produce withmt sshing. 
is being tested. 
prsduee samples will be substantially increased 

This aEsilzlpticm 
If this is true, the capacity Gf the labzrstory fcr Frcsessing 

The usual seasons1 dexease in isztopic csnzentrsticns and GI trazt expcsure 
estimates were observed with the increased flow cf the Cclmbia Eiver, The average 
river flow far July, 1959, was 3k9,CW :fs, against 331,OE -fs for June, 1953. 
It is interesting ta note, as a ccmparisc2, that during July, 1958, the average 
river flzw was 194,OCO cfs. 

A spesial ionizaticn chamber suitsble for measuring the concentraticn 3f tritiu 
in sir has been deaigned, 
pencil reader to determine tritium cancentraticms. The Tezhnical Sh3ps have 
s:.heiule% deliirery cf the chmber early in August. Calxlatizns in8icate th&t 
this system shmld be zapable .=f detecting tritiux xnzentratim 3.2wn t3 2 x 
pc/cs, which is the zzcupatianel MF'C fz tritim in air. 

The ehmber will be used in conjunctisn with the pulse 

Prelainsry investigatims sf the new Eastman me 3 personnelmsnltcring fih 
indi:ated that d:ses 3f a few mr cf radium gma :an be detec%ed. The film sensi- 
tivi%y appews tc be about twi:e that cf the Eas+an me 2 film. I?lis is 
azkieved through a dauble emlsizn of the sensitive film. As presently avsilable, 
the Type 3 film packet zmsists of tw3 films: a sensitive fih and an insensitive 
fib. Puther investidsticn is plarses. 

Th5 rezhar.ize3. fih badge prxessing system t; be u9ed in the darkrz2E urived en 
site. Plms were made tz install this unit in August. 

Wwk ZxtLnueP an the design :f the axtamti: densitmeter. 
sele-tcr ring was designe3. fcc perfcrating $11 the hta prczecaing ,art, the 
prapcse? payrsll nLL25er .=ding system. 
abmt studies ;f a stable light sxrte. The use of a trickle bstfery :harger 
and 'cattery in series has resultec in the mast stsble Light s3ur;e t; date. 
total ;-zm:txents fx Re2uest f 3r Apprcqristisn 59-iiL8-131, An Au%zati~ Fih 
Prxcssing System, n3w stan2 at $3 j,C84; aztutil expenzitures +,ctal $27,535 

A fif%een-si%Z 

Wmk zn the autxmtis 3ensitaeter :entere3. 

The 

Phcspkiate glase and eaSalt glass f3r use as dssimeters were cbfained fcr testing. 
A Bauazh & L~J spectroscapiz 23 instwent was alsc DbtiLinej. ts evsluate these 
2osglme%ers. The small phssphate glass hsheters measme 1 mn in 5ia;neter by 6 rn 
in length and nay prwe useful f=r eveluatix high dsses. 

Assistanze was prcvided ts the Blalagy 3perafic.n in making interml ~~rd exterwl 
d3se measurements on two rBms that ha3 been given Cs137. 
and special ionization ehambers were use3 suczeasfully for these measaresents. 

The pulse penril reader 

Several RPO personnel h&ve taken advantege cf the PRTE tmrs whi,sh are n3nducted en 
a weekly basis. 

Prelimimry infarmaticn was rezeivei cn the tentative award zf t3e abitretor in 
the Maki Arbitretisn Case. 
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There were three me,,za 

G-4 

treatment inJuries f r n estim 

HW - 6137L; 

ted frequenzy Df 1.47. 
N:, security violations occurred during the month. 

N-, suggestions were received for evaluation. 
during the month. 
were made. 

No suggestion evaluations were made 
One suggestim is pending in FPO for evaluation. No awards 

D. SIGNIFICANT REPORTS 

EIW-63896 "Waste Disposal Monitoring Activities Summary - June 1959'' by K. F. 
Saldridge . 

Fd-49,354 "Analysis of Radiological Data for the Month of June, 1959" by R. L. 
Junkins. 

hW-61CS8 "A Review cf the NTA (Fast h'eutmn) Film Program" by 5. C. Wstsx. 

;%-6lC29 "Hanfcrd Mid-Year Repgrt to Colmbia River Advisory Grmp Thrmgh June, 
1959" by R 

"Mcnthly Report - July 1959, Radiation Monitgring Operaticn" by A. J. 
Stevens. 

L. Junkins and M. W. McScniga. 

Yw-61354 

J%1.Un3c:. "Inventory of Radi3active Wsstes t3 Active Disposal Sites - May, 1959" 
by K. F. Baldridge. 

>Z=zn .Undoc: e "Unconfined Underground Radioaztive Waste and Ccntaminaticn in the 
200 Areas'' by K. F. Baldridge. 
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ENVIRONMENTAL MONITORING - RESULTS (June 22, 1953 - July 26, 1959) 

Sample Type and Location 

Drinking Water 

100-F Area 
Separations Areas 
Pasco 
Kennewic k 
Rlchland 

Columbia River Water 

Above 100-B Area 
100-F Area 
Hanford Ferry 
Pasco 
McNary Dam 
Vancouver, Washington 

Waste Water 

Outlying Test Welle 

Atmosphere 

Gross Dose Rete - 
Project 
Environs 

1-13 Separations Areas 
1-131 Separations Stacks 
Active Particlee - Project 

Activity 

rype 

I a o t opic 
Gross Beta 
Isot opl c 
Isotopl c 
Gross Beta 

Gross Beta 

Gxss Beta 

Gross Beta 
Gross Beta 

Isotopic 

Isotopic 

Gross Beta 

Gamma 
Gamma 
1-13 
I -131 -- 

Active Particlee - Environs 0- 

Venetatibn 

Separations 1-131 
Residential 1-13 
Eastern Washington and 

Oregon 1-13 
Fleeion Producte leee 
1-13 - Wash. and Ore. Bets 

Monthly Trend** 
Average Unite* Factor 

b.5 x 10-6(Max.) pc/cc 

* The $ MPCQI le the prcent of the maximum pnnieeible limit for continuous 
occupational expoeure to the ~strointeetinal tract calculated from drinking 
water limits . 

wt ?Ihe trend factor rhows 
where value6 of n lese 

the n-fold lncreaee (+) or decrease (-) from last month, 
than 2 will not be noted. 
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EXPOSURE EVALUATION AND RECORDS 

Exposure Incidents Above’ Permissible Limits 
Whole Body 

July 
1959 to Date 

0 

6 

HW - 61374 

Loc slized 

0 
6 

Gamma Pencils 
Pencils Paired Readings Paired Readings Lost 

Processed 100-280 mr Over 280 mr Readings 

July 
1359 tc! Date 

17,980 86 
192,232 676 

7 1 

30 9 

Eetti-Gmm Film Badges 
Badges Readings Readings Readings Lost Average Dose 

Prozessed lOO-3OO mads 3CO-500 mads Over 5W mads Readings Per Film Packet 

?July 9,869 639 
1959 t: 
Pate 75,385 6,064 

Neutron Film Badges 
Film 

Prones sed 

Slow Neutrm 
July 476 
1959 to sate 6,171 

Fast Neutrzn 
July 41 
1959 t3 Date 508 

E i 39s sav 

47 

621 

mrad’owl mr(s) 
26 23 11.27 

130 315 6.45 17.20 

Readings Readings Readings Lost 
5O-lOO mrem 100-300 mrem Over 300 mrem Readings 

0 0 
19 2 

0 0 

3 13 

0 4 
3 42 

4 
41 

0 
0 

- July ,1959 to Date 

545 5 , 248 Plutmium: Samples Assayed 

Results above 2.2 x loe8 pc/ssmple 25 233 

Fission Products: Samples Assayed 571 5,128 
Results above 3.1 x pc FP/sample 5 29 

Uranium: Samples Assayed 

Confirmed Plutonium Deposition Cases 

299 1,959 

3 w 

*This brings the total number of plutonium deposition cases which have occurred 
at Esnfzrd tz 232, 

UNCLASSIFIED 
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Uranium Analyses 
. Following xposure 

Units of lo-' pc u/cc 
Following Period of No Exposure 

Units of 10-9 pc U/CC 

Number 

~~y - --iod of No Exposure 
Units of 10'9 pc U/CC 

Number Number 
Maximum Average Samples 

15 4.0 58 
6.0 2.0 20 

28 6.1 64 
164 31 10 

22 13 3 
- - - 

Sample Description 

Fuels Preparation 
Hanf ord Laboratories 
Zhemicai Processing 
Chemlxd Prxessing* 
Special Incidents 
Rand 3m 

Maximum Average Samples 

14 2.8 59 
31 4 .@ 17 
22 3.8 56 
8.8 5.8 6 
1.7 1.7 1 

*Samples taken pricr to and after a specific job during wxk week. 

July Thyroid Chezks 

:he -As Taken 
Cheaks Above Detection Limit 

1959 to Date 

C 
0 

0 

c 
-" 
c 2nd .>her-ks 

2he:ks Taken - Alpha 
- Beta-gamma 

35,246 
26,051 

249,886 
169,964 

Skin Cmtmlnation 

Pluts nium 
Fission Prc2uots 
Uranium 

43 
26 
13 

161 
293 
77 

Number of Units Calibrated 
July 1959. to Date 

P sr tgble Instruments 
CP Meter 
Junz 
8:M 

Other 
Total 

969 
313 

1,431 
186 

2,899 

Persmnel Meters 
Badge Film 612 

1,657 
364 

2,633 

Pen: ils 
Other 

TpJtal 

Hiszellaneous Special Services 

Tcfcal Number of Calibrations 

3,066 

38,739 

Radiation Protection 
AR Keene:k: 
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LABORATORY AUXILIARIES OPERATION 
MONTHLY RFPORT - JULY 1959 

GENERAL 

Safety performance of the operation was considered satisfactory. 
major injuries; the minor injury frequency rate was 4.78 which is considered 
above average experience. 

There were no 

One security violation was charged to the operation. 

TECHNICAL SHOPS OPERATION 

Total productive time for the month was 20,300 hours. 
performed in the Technical Shops, 1,702 hours assigned to Minor Construction, 
52 hours to other project shops, and 4,577 to off-site vendors. -The total shop 
backlog is 30,439 hours of which 50% is required in the current month, with the 
remainder distributed over a three-month period. Overtime for this period 
totaled 7.N of the total available hours. 
meet customer requests for emergency service. 
construction work stoppage which closed down the Construction Operation Machine 
Shop. 
Shop versus 1,702 man-hours in the current month. 

This includes 13,969 hours 

This high ratio was necessary to 
Aggravating the situation was the 

During the previous month 3,235 man-hours were assigned to the Construction 

Distribution of time was as follows: 
Man-hours 5 of Total 

Fuels Preparation Department 
Irradiation Processing Department 
Chemical Processing Department 
Hanford Laboratories Operation 
Construction Engineering & Utilities 
Miscellaneous 

6246 30.8 
886 4.4 
445 2.2 

11478 56.5 
1165 5.7 
80 .4 

Two 111aChini6tS and one sheet metal man were added to the Technical Shops' roll 
&wing the month with one more machinist scheduled to report on August 3. 
additions will bring the shop complement to full authorized strength. 

These 

New equipment received included two Hendey tool room lathes. 
replace two lathes which have been on loan from the 2101 Building. 

This equipment will 

Security performence was considered satisfactory with no violations. Safety per- 
formance was considered satisfactory with no major injuries; however, the number 
of medical treatment injuries (16) was higher than normal. Statistics are being 
studied to determine if any correlation exists between the seascn of the year aod 
minor injury rate. 
safety on the job now when the mind is apt to be distracted by outside activities 
of the summer season. 

All personnel are being urged to give special attention to 

UNCLASSIFIED 
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RADIOGRAPHIC TESTING OPERATION 

Activity for the Radiographic Testing Operation leveled out satisfactorily this 
month. 
month mwe of the field facilities from 200-E Area to White Bluffs. A total of 
4,012 tests were made, of which 601 were radiographic (including x-ray and 
gamma-ray) and 3,411 were supplementary tests. 
783 (k4.75) were used in connection with Radiographic tests, and 567 (55.39) 
were used on supplementary tests. The supplementary work included: autoclave; 
borescope; eddy current; penetrant (O.D. and I.D. ); pickling; stress analysis 
and ultrasonic (flaw detection and thickness measurements) 

Operations are becoming smoother and more efficient following the two 

Out of a total of 1,750 manhours, 

The umber of pieces handled this month totaled some 3,347 items. 
material represented by the foregoing amounted to 29,407 feet. 
fi-res represent considerable gains and are indicative of the increased automa- 
tion and supplementary testing being done in the Radiographic Testing Operation. 
Work vas done for 15 different organizational components representing most of the 
operating departments and service organizations, 
issued detailing test findings with conclusions and recommended action. 
graphic Testing Operation was consulted on 19 different occasions for advice and 
information relating to general testing theory for other than the jobs tabulated 
in part I1 - Testing Statistics. 

The feet of 
Both of these 

A total of 49 reports were 
Radio- 

In an effort to reduce the activity of the Radiographic Testing Operation to an 
easily understocd figure for comparison purposes a new concept has been developed 
called a "Prcductivity Factor". 
statistics in the follcwing manner: 

This factor combines all of the foregoing 

Nc.of Tests x Ft of Mat'J x No.of Pieces 
= PF Manhours x 100 

It is believed that this factor can conveniently represent month to month con- 
ditions and will reflect advances in productivity as they are made. 
for this month is 224 as compared to a factor of 213 for the past year and a half. 
The principle reasons for the increase in the factor, and hence productivity, has 
been the successful automation of a number of tests and the increased use made of 
less time consuming supplementary tests. 

The factor 

Schedaled testing and treating of PRTR process tubes has been seriously delayed 
as a result of the current work stdppage by contractor pereonnel. 
backs, trial pickling and autoclave tests have been made indicating that the 
installed facilities will operate as designed. Pickling and autoclave procedures 
are still under development and R.T.O. has not yet been given the process to be 
used. Testing of the tubes has been continuing. The most recent successful test 
application has been the use of a black light borescope for the fluorescent pene- 
trant examination of the process tube inside surfaces. 
conditioning have not been forwarded, though a number of candidates are available 
for pickling and autoclaving. 
that the tubes appear to be of good integrity. 

Despite these set- 

Directions as to allowable 

A general picture of tube quality to date indicates 
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Ccntinuation and follow-up of the zirconium sheath program indicates %hat a large 
nmber of the cladding tubes held in the "pit" category as establishecl by fluores- 
cent penetrant testing can be salvaged. Surface conditioning of these tAes by 
abrasive belt grinding and retesting has shown that in the majority of caszs 
the objectionable pits can be removed. 
was started on these tubes to evaluate the internal surfaces Qsing the flllroes- 
cent penetrant tests. 

At mnth end another expedited prcgran 

An extensive stress analysis (using brittle lacquers and elezt,riz resistaq2e 
s?rain gages) was successfully made on the K-West reactor front faze dxrlng a 
rezent outage. Measurements were made on a series of connecticm betweer, the 
crcss-headers and the risers. 

The indicated sSresses generally confirmed the stress patterns thc-ight to exist 
It was found that the twisting moments in the piping were greater than those 
caused by bending. At no locations 
serious magnitude, 

tested were stresses fcund to be cf a 

Testing Stat.istics 

Nc .of Ft.of Weld 
Component Tests or Material 

ZPD 112 110 

CEO 20 18 

m 3772 28634- 1/2 

IPD 84 137- 1/2 

No .of 
Pieces Des c rip t ic: c 

26 Purex fac. - H.S. Zol ZH-3; Nl?hol 
base allcy weld coupons; P-Jrex fa?. 
concent rat@ r; t itani-an tybe as semkly . 

23 Al - S.S. Inconel - titanium. 

3235 4", ll", 8' long x 9/i6" C.c'., zr-2 
clad UC2 fie1 rods; cast zr-2 seam 
well closures, 2" O.D. x 36-1/2" lcng 
a1 tube; .505" and .680" I .Z0 x iC 
and 7' long zr-2 t'hes; extema, 
ribbed zr-2 tube fcr neete? ?7i3Lar 
fie1 elements; PRTR - 27-2 Fro=.ecs 
tube; transplutonic fie1 elemen; 
Frog; 3rd Palm Fab Prcgrm; P'i-A; 
Billets, zirc clad f:e1 elements; 
Titanium tube assembly: S.S. clad 
me1 element welds; Penetrmt teszs 
of pigtails. 

Expansion joint S.S.; Welds cn tube 
positioner; gas storage vessel; 
stress analysis strain gage meac. 
on front face. 
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No e of Ft. of Weld No, of 
Tests cr Material Pieces Description - Component 

RUG 24 507 34 Longitudiosl welds on S.S. pipe. 

- 
GRAND TCTALS 4012 24407 3347 

FACILITIES ENGlX3E3ING OPERATION 

Dere were 22 authorized prcjects at month's e3d with total authorized funds cf 
$8,529,700. The total estimated cost Gf these projects is $8,658,100. 

Fo-x- nev project proposals are being prepared. Five new project proposals; Physical 
and Mechanical Progerties Testing Cell, High Level Utility Cell, 327 Building Modi- 
fications, Access for PRTR Fuel Elements, 327 Bailding and Shielded Analyticel 
Lsbcratory, 325 PJilding were subrcitted t,o AEC for approval. 
The stt.schcld prcjects repcrt details %he statx of individul projects. 

E ngineeri ag Service s 

Title Status 

Clean Air DUC+E - 326 Euilding Work completed by Lmp Sum Contract. 

Design and Install Fire Alarm Systen! 
314 Building 

Ccnstruction cost estimate is being prepared. 

Air Palance - 108-F Building 

Gama Irradiation Facility 
3730 Building 

Isclste Crape Cmductors, 
314 5uildirg 

326 ElJilding Retention Waste Sump 
Mcdifi-aticns 

Temperetzre Control for Fish Troughs 
Biology Ogeraticn 

Graphite Stcrage Building 

€LO Plan 

Field work is essentially complete. 

Work is essentially complete. 

Field wcrk is dependent apon avsilebility 
of elestriciaas 

Engineerix work in progress, 

Field work will be performed by plant forces. 
Work order is being issued. 

Field work is 75$ complete. 
has been delayed because of lack of 
ccnstruction crafts because of picket lines. 

Beneficial use 

Preliminary work is progressing oa develop- 
ment of plant layout. of EL0 structures, 
utilities and grounds including future plact 
additions. 
be made during week Gf Adgust 3. 

Review of preliminary work will 

1240128 
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Title status 

Improve Process Ventilation, 
Laboratories 204 & 206 - 3706 Bldg. 

- 
The work invelves additional air flaw and 
equipment to provide a high degree of clean 
air to the laboratories. Engineering study 
and cost estimte is complete. 

Hood Ventilation in 183-rn Building Procurement schedule indicates system will 
be ready for use the latter part of 
September. 

Sound Proof Enclosure for Sonic & 
Vibratory Compacting Equipment 325 
Building Besement 

Preliminary design work has been prepared. 
Details are being developed for fabrication 
and ins ta lla t i on 

Graphite Storage Racks - 326 Building Design work complete. 
ceedicg e 

Fabrication work pro- 

Accelerator Target Area Temperature 
Control 3745-A Building 

Preliminary design with suggested solstion 
to problem has been presented to customer; 
awaiting approval to proceed with formal 
drawings. 

Increased 440 Volt Electrical 
Service - 325 Building Basement 

Heating and Air Conditioning 
141-M Building 

326 Building Retention Waste Sump 
Modifications in Basement 

Supplemental Cooling Unit Rooms 
4-A and 17-B - 326 Building 

Glycol Heat Exchanger 
325 Building Main Air 

Construction Operation is proceeding with 
procurement and installation. 

Design work on the heating system has been 
started for this building. 
to replace the existing steam heating system 
with electric heaters. 

It is planned 

Work is underway to replace existing sump 
pump because cf unreliability with mcre 
positive sump pap. Floodicg conditions 
in basement will be minimized, 

Refrigerant type cooling equipment is being 
installed to scpglement building system in 
order to create proper conditions fcr 
function of R&D equipment located io these 
rooms e 

Study 
Supply Units 

Repair work in accordance with ASME Code 
was planned for one unit that was cut of 
service. The 3rd party Code Inspectcr would 
not approve an expansion Joint designed by 
Ross Heat Exchanger Comgany the venbr of 
original equipment. Present plans are to 
replace the heat exchangers with Code 
approved and more reliable units, 

Sound Enclosure for Kux Press Pump Preliminary desigr conplete. Cxtomer 
Ucit - 325 Building Basement is reviewing proposal. 

UNCLASSIFIED 
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Title S tatw 

Drain Sysh! - 327 Building Easenent. Freliminary work Ss in Fmgrese to prcvide 
basement drainage eysterr. 

Alr Ccnditioning Problem - 747-A 
Euliding A-E Shortly afSer OeCvpancy, def5Aen:ies 

This building was designed Sy an off-site 

were noted in the Fcoiing Zaraci'?; cf this 
etrJ-ture and the electrcni c PqLiFment could 
got funztion 2rqerly. This Froblem le being 
solved by %he additicn cf an aCeqJately 
size2 refrigeraticn type air rcncf'rcner 

Ccclrng ProbleE - Posit.ive Ion 
A- xierator - 37L5-B Building 

2ocllng prcblelz - Counting Rcom 
324 B';.Liding 

329 FiPlding CcolSng Problem 

Refrigexmi f:Te ccsiing un5t.s are belng 
pm%red fcr 5nstallat.icn in thts ?xllding. 

The Instailatk2 of a23LtlcnaI clectmn:; 
eq.;ipen+ in this XCIT r?qxr~s the additicn 
of siqgleEenta!, refrigerant. type air XI?- 

&! tfcning equipment 

This byXldlng has had in-reacing d'ffi :ul%y 
in maintaining comfcrt. rondLticns &iring 
simer mcnths. The aFparent problem area 
i~ utthin the "r_old" secticn of the b-Alding; 
fee., cther thm labora+cry r,rcx~c area. 
A play is being develoyed wt-,Q:h by utili- 
zatlon of the mQcrit:r of exi5f;ng kct 
work and using wpplemeI?+al eqyipxent Fre- 

sently on hana and the ins:.allation of 
corridcr &ors for isclatfcn Tm-pcses, 
sufficient eqglezental ccoling : a2acit.y 
aan be added at mTEncr -.os%. to ~xv5de fatie- 
factory workhg :on$Aticns a 

Alt.eratfcns +a Door Mechanism The design FIT&J:C~ by an. cfi:A+e A-E hac 
Shielded Perscnnel Mcnitoring Cell 
7L7-A BuiXing 

proved tc be curbereme an& 2CZSi51y zeafe. 
An engineering sxdy is beirig %nisiated 
toward.- renedial mrk and -gcc:tLve cTe'.a?lcn 
and eliminstion cf esfrty hazaras. I 

Compressed Air System 231-2 
Biildlng systero in 231-2 Building. ?Ae wcr4 ir_-ATiades 

Work is prcgreesing on the scqres$e? air 

relocaticn cf the existing corqresxr ar_d 

the addition of a new xmpresscr of sazf 
size and manufactuer 

St~d:: cf HLO Waste System Work has been inlthted to revtiw IlLo vaste 
handling pmce&nee requirenen? 5 an? Tt';ture 
planned expaneicns 
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Tit;€ S t at 7s 

Unf ired Press-ire Vessel Survey and Reccrck on vessel irLspcsion Ir. 303 Area. 
3 sp e c t. ion 

~ 

are up to date. Engineering data :cqLatlon 

and evaliiatlcn xnt imez a ..cc~i2~.;-2%Le 
ccnsQlltatLon vcrk r-th xers regarding 
Code conplian-e, material spe:ifr:a:;cnr 
and cafe ?ra:t,izes is i? ccn+-ni-' __ --fig w:*k bad. 

m 

Drsfting & Design Services 

A branch cffite cf the Draft'ng unit was established in the 3% BiflZng. 
kraash 2oneista cf 4 eqlcyeee fr,:kLding a design leader. 

Thic 

'3ezign ,arii! drafting work in Fmgress inchdes the fc'lowing: 

PRTR FrOtGtjlp€ 'LCCp - "As-BJilt" - 314 EuflCng. 
Pe.rkanism fcr moving sa.qles thmygh Zmima reicrdfng instz-aen+atFcn. 
F-re1 element X-ray phct.orneter. 
fesc set-lq design - fuel, fie1 an2 foil holders, ard grsphlte - 325-3 Enldlng 
?ube fiilhg mrhine - machine delivers specified ammr-~f of cxlrie to ea-h t-Jbe 

Ceraiic Fkeh deveiopment vcrk - mis~ellaneo~x designs as reqiired. 
Ltrasonf: tes3 deviLe - for use in deteminkg density of cera:; filied FLel 

Manip'ilabr McCel I1 "As-Builts" . 
Inert atmcqhere welding box. 
Mcbfle cask for handling 250 gallon,. of radioacfi:re sciut.ions - :cqLet.e with 

&Lring ccrqazting prczese 

ac selrbles 

refrigerant ty-Ee xcling system, agitator, ~'ap unit, and ac:eszcr:ss fcz 
/ vehS xlar transport e Y 

Spezisl ncunting of TV camera fcr visual investigation of radicactive r-ater:aI, 
Modify ex:stfng PRTR shin! ccntrol 6rmfngz. 
"A~-B-i,lt" - Me'allcgraph Asr-embQ an9 Details - 327 Esilkng. 
Mc elf; ?a*lcne to vac.2-m- weic?Xng bcx - 325 BuildSng Bacezenf- e 

CCziner CcntrcI Progrmer - 221-c BJil&ng. 

Ako, work is 'teing performed for laycut and details on p=.o;e..ts C1\1-H-63LJ McZfr- 
:at'_cnE and Ad3itions to Higk Pressure Loop, 189-~ Building and 3C.H-838. Ti.es:sr_ 
Froduzt 'iiclatilizaticn Skdies Test Fa:iiity - 292-T Building. 

Mnint.enance & BiilOing Engineering - Landlcrd Pm :t.',one 

COSTS - June - $105,381 
MZLY = $ 32,211 

Fiscal year 1959 expenditwes totaled $ 1,234,843 whish wae 99% of budge+. 
pendft'ne fcrecass vas $ 1,245,000 or 1083% of budgetc 

Ex- 
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Analysis cf Costs - At year end, the lipidations were ad$ist.el! downvard 50 

baLanze the costs, otherwise we would have overliqAidated $10,160. Relative 
to the forecast maintenanze was $12,200 below, utilities were $25,600 above, 
janitcrs $9,900 below, power operators $l3,6OQ below, engineering servinee 
$3,332 above, general $3,300 below and adninietrative ahcwed no variance 

Sumnary cf Fli-1959 Unusual Maintenance Items and Costs: 

Paint 
Relct.at.ion & Alteration (mcves & space) 
Eletfricai changes & replanping 
FipLng 
Heat and venClation corrections 
Filters CWS f2reproof type 
No i s e Re ?.uc% io E. 
Reroof ing 
Floors 
Shade Screens & starm windows 
Mie ceilaneocs 

37,593 
27,996 
4,332 

10,296 

21,715 

2,592 
978 

11,095 
5:. 563 
12,776 

1,428 

A;grcxb.sfely 130 drawings inzluding sketzhes, work sheets, and f'omal 3.raxig e 
were coqleted by the Drafting Ccmponent during the month. 

A2;mxhateiy 11,600 square feet of prints were reprodxed &iring the mcnth. 

The total estimated value of the 18 requisitions issued during the mcn+,h was 
$>X,000. 
and plant. operation. 

Material procurement and control is being performed fcr Ill37 pnjjezts 

TEWI?ICA.Z INFORUTION OPERATIZN 

Procedures for the clearance of papers and speeches prior tc publicat.icn was re- 
v'eved and revised by Technical 1nformat.ion. 
leased to the public into two general categories. 

The OPG divides infcnratLon re- 

A. That originated by the Education, Communication and Commity Rslaticns 
Operaticn for release to the press, mass cir,zulat<ion pericxcaisp raCc and 
televigion. 

E. That originated by individual employees writing about WO activities for 
publication or oral presentation to public groups. 

Release of infomation in category A is the responsibility of the Manager, 
Relations %eration. 
of the Manager, HL3 with the Manager, Educaticn, Comunicatiotl and Zomimiry 
Relations Operation approving 1+ from the Public Relatdons viewpcint. 

Clearance of materialunder ca+&gory B iF the reqcnsibility 
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The Xmford Cperaticns Office hag asked to review all classtfied fcrmal Re5ear:h 
and Deveiopment. reportE prior to distrib'ition from Hanfcrd. The p..r~cse of the 
review is to make certain that prod-Jction data, or infomatioc f-Tx vhi3k €IC- 

duction data car_ be deduced, is not being distrilxted offejte in ofher thazA th2 

rrodwt-ion categories C-66, (2-57, and C-68. We have agree? tc: sqly vitk rLis 
request.. In a fldrther effort to control prcdw+,ion data, a memrandm VEL;. sent, 
tn ali Departments reminding them that the possibility of inadvertent relcase cf 
production infcrmation to unauthorized recipients also exis72 in t.e :hnical reports 
prepared Frimarily for irternal we, sin2e many of these rezeive *:'.e ex'.ensive 
offsite distributim. The memorLrdurr also FncLded Commfssicn views CTL the in- 
teqretaticn of the term "production data" fcr the @zri&n:e cf te:hi:al prEcnnel 
irrlting repor?,e. 

3e Eanfcrd Operations Offix has prcpcsed a rrra:cr revision cf t.he prc;zeA-i=.es far 
+ke lozal ncntrcl cf mcess to dc:.ument.E in the Classified F:lesB Under the HOO 
?rcTcsal, do.mTent.s in the 390 Area Files would 'De mrke2 wEth an apprcpri6t.e 
.zat.egr:; dezigna?.lon. Personnel on the Flant, wxld be aubhcrLzed fcr sgezifle 
Tat-egcr-ies of infomat.ion and File Clerks would determine fmrc individxai's 
pass as? t'he categcry markings cn the hcanents whether or not the indivic'ial 
ha a "need to know" for the rqort. Several al5ernatfve system: are posei'cle, 
ezch invc.l-Jing 2onsiderable int.eraction ketween aL HAPO DqartEsntE, 2ezhnizal 
ir;.foml;ion perscniiel, and SerJrity perscnnel. The Comiseicn Fa. hem requested 
to aliox %ir.e for a detailed skdy of these ai+ernatives by a Task F?:..ce ?Q be 
coqcsed of Departznent representatives, and a represenfative fnm the Local AEZ. 

- 

A letter frcm the AEC Patent Branch, Washington, conplaine2 $hat the releace cf 
HW-580QJ, an un:lassified Rcsearch and Developect. report er,titled "ArLn-Jal ReSzrt - 
P1vAznlils Recycle Pmgram - FY i9" prevented the COmiSFicn fxr. filing a pat.er_t 
aTFlication on iscstat.ically formes UG2 PJel eleaents in :ert.ain %reign ,xmtrLes 
A s-mary of the case was prepared for Plant. Counsel. 

The memrandm, HW-60872 entitled "Classification Policy: 
;Jepkmlogy and Photographs" was distribut,ed to the fie12 during the nrnth. 

Prcduct.ion Rea *+xlr 

The propsed revisions for the Hanfcrd Claseificaticn Gai& reflecting the rexnt 
do-agraLing c.f Hanfcrd production data were submitted to t.he HAPC aezbers of the 
XK C1kseifi:ation Committee for comment. 
rcvisicns wrll be submitted to the AEC fcr the apzrcpriate apprcvals ~ri~r +c 
fnsertAsg the +n~ics in the Guide. 

After their agproval IC re:;eivel tk 

Work =.,ontinued on expanding the NPR classifi2ation instrxtiens re-eivea frrx the 
Comisaicn into topics whizh w5l be useful tc HAPO classifying a?ithcri$ies. 
cf the problems encountered with the in5t.ial use cf the Hanfcrd Ziaasifi:atLsn 
GLde are Frominent in %he NPR Xi6e which was received fron: the Comi~sicn, 
:cnstr*ict.icn and procwenent. the zritical phases of the NPR at this +,?me: are r,ct 
adecptely covered. 
appears tc offer the best sciution. Topics v5i2 be drafted akng these Ii~s and 
sent tc the personnel mrking on NPR for their coments. Unfort-mately, :oqiete 
drafting cf all topics, arranging the necessary HAP0 reviews: and cbtatning AE.2 
apprcvals can not. be acccqlished in time tc provide the assistw-ie c~r desle- and 
Frclarenent which is needed now. 

Hany 

De~lgn 

The approach ueed in the Propased Hanfcrd Suicle !HW-553X?,) 
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The prcgram +& reduce paperwork in the Library's Froeurement activity continued 

On June 1, t.he preparation of receiving reports fcr periodical mbszriljtione was discontinued, w',th Adoounts Payable accepting the Library's receiving re2c.rd.e 
instead. Rqresentatives of Technical Information also met with the management 
cf the Purzhasing Cperaticn to st-Ady the possibility of using the IBM printed evb- 
script.ion renewal forn (when this is available early in August) in l.ze: of fhe 
present pvrchase reqyisitfcn. Pnrchasing has agreed that the idea has promise, 
and 5t will 5e f'urther s-kdied. Another step being considered is the elimination 
of the 1:het.k now made by Department cost groups of the purchase requisitions 
pregared by the Library. These are checked for correct cost codes and a four 
to five Say delay results. It. appears quite likely that this check car, be 
eliminated e 

Xhement. Dist,rfbution and Files 
Ikc-ments routed and discharged (copies) 
Documents issued (zopies 1 
Documents sent 0ffsit.e (&pies) 
Dcrmenf reserves filled (ecpies) 
Dozments picked up and delivered 

Do anent. A,: count ab i 1 it y - 
Holder. cf claasffied documents whose files were 

inven torEec! 
Dccxnents inventoried in Files (copies) 
kcuments deztfiyed or retire9 (copies) 
Dccunents revise2 (coriesl . *---, 

lk?>ment,c F-XLed and documents filed (copies) 
Doxmenta reclassified 
A:~c-m+,aSle coFies of SECRET and DOCUMENTED 

iZONF'IDENTIAL do cuments cns i te 

Referenze and PAbifcaticn 
Books ratalcged (new titles 1 
hoks added to the collection (volumes) 
Rea2y reference questions answered by professional 
Literarire eearohes by professional st.aff 
Reports abs+,ra.:te& (titles 1 -, 
Formal reports prepared (titfes) 
gffsfte reqyeets for IIPSC reports (copies) 
Reports released to CAP (titles) 

Librarv Ac,qJisit.ions and Circulation 
Books ordered (volunesl 
Per io di 2a.x ordered 
Books circulated (uclumes) 
Pericdicale circulated (issues) 
Inter -Library loans 
Fiims bcrrcwed or rented 
Industrial fih showings 
Boxnd perlc3icals added to the collection 

1240 I34 

June - 

18,720 
10,Oi2 

5,207 
993 

20,328 

499 
18,491r 

4,961 
57k 

9,781 
2 30 

204, L43 

18; 

348 
staff 139 

74 
166 
12 

2b5 
30 

398 
269 

1,711 
2,765 

79 
4 

46 
134 

Julv - 
17,086 

7r 683 
2,233 
512 

18,462 

579 
8,497 
773 
71 9 

10 776 
219 

236, ,795 

53 

149 
78 
207 

t? 

220 
12 

161 

297 
132 

1, a87 
3,218 

77 
5 

67 
21: 



UTjCLASS IFIED 3-11 

Librzry Collection: 

M-in Libraq W-10 Library: 108-F Librzry Ind. Med. 

8,212 1,452 1,956 

1 1,431- 94 

710. of books 26,813 

Eo. of bound 
periodicds 12,359 

- - 
39,172 8,213 2,883 2,052 

Clxsification and Declassification 
June - 

Dccments, including drawings and photographs 
reviewed for bmgrsding or declassification 98 

Documents and p3pers (intended for oral 
pr3sentation or publication) reviewed 
for zppmpriate classification 

Do - 
Ermch, 0J.k Ridge 

.znts submitted to Declzssif ication 

33 

9 

?'@tal - 
38,433 

13,857 

52,320 

13 

LABORATORY AUXILIARIES 

25 

F; 

Jii Bcyd: jcw 
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GENERAL 

As of Zuly 3lst, Yne steff of Hanford La?mrat*ories totalled 1363 emplcyees, ir. 

eluding 671 Exempt acd 692 nocexeqt. 
nical degrees, including 355 ES, 118 MS, aad 112 FhD. 

'here were 585 employees possessing tech- 

2ti=.C,jr high school teachers studying at Bonzaga Univsrsity under Nctional Sciecce 
Foundation gxs-cs tome5 Hanford La5.ora5ories durir,g the month. 

FEXLT3 & SAW' 

HBnford LsSoraz.oriss' first disabling i-ju~ was sustained ky ac employee while 
stepplcg or,C,c, a scJml, resLltirq ir a torn cartilage in his knee. 
terminated a period of 1059 inJury-free days, 
for Zuly WE 1,86 as eoqarrd witk 2.02 last mor,tk._. 

This injury 
The medical trzstner,t frequency 

B-ere were secur1t.y vicla5ions during t!ie moLtk of hly, t;ringiE=g tf?e total 
for the y2sz to &tE to 25, 

Tnres PhP candidates visited W3 durixg the norzk. 
one accept.arcc Vas receive6 from ac ~xperlerccd PI9 physicist. 
ported on 1.311 dwing July, imlucling an experienced metallurgist, 1 experienced 
physioiogi?t, ad 3 LSW graduates. 

Six offers vdre extezded and 
Five Ph3's re- 

Eight, accep$aLces were rec5ived from experieI;eed E/% cs3didates and 4 accept- 
ances from new techice1 grs6uates. For the recruiting year to date tkere have 
bee2 79 Lev t,sckical gracuatrs, 7L experienced ES/MS and 1L PhD's employed. 

rnere were ib tidditiors ts the '2rainir;g Progras rolls awing July, including 12 
Technical Grcdua';es, I ~snter of the Western Circuit - Engineering Trsining Pro- 
gram, and 1 CoLlege. &,niore ,Tke total fore.? or the Training Progzms, ircluding 
S'rnf' eqloyees, is IiOkT lC7. 

The, XLO organiza%ion directory, functional organization charts, and position re- 
latimstip chrts wers revised, effec5ive Culy ist. 

The 1959 Suggestion Fmd allocation for HL9 has keen increase6 fro2 $3300 t.o 
$5,000. There is currtr,tly a 3alance of $3590 in +his fund. 

';trel;tj--one requisitions were filled during ;uly. 
tions and 3 caLcellations, tkere are currently 35 nomxempt speoirige, for which 
16 candidates &re in process and io traz;sf?rs are peading, letiving 9 cszdidates 

Wlth receipt of 26 new rcquisi- 
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yet. to be pracured. 

TG brshal1:dhg 

1-2 HW- 6137 h 

Manager 
Professional Placement acd 
Relations PrLctices 
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UNCLASSIFIED 1-4 

C - Technical Graduate and Technician Training Program 
Month ending July 31, 1959 

Number Personnel on assignment 
(HAP0 Tech Grad Program. . . . . . . .a 
(West. District E.P.. . . . . . .l5 
Summer Juniors 
High School Teachers 

Distribution of assignments by Depts. 

HLO 
CE&UO 
FPD 
IPD 
CPD 

Distribution of assignments by function 
R&D or Engineering 
Other 

TG Program 

I240 I50 

83 

- 
10 

5 
98 

39 
2 
12 

33 
12 

68 
30 

_rF;J-61374 

TI Program 

9 

.ee: 

9 

9 
0 

._ 
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UNCLASSIFIED 1-5 FJ- 61 37 4 

- TABU XI NONEX3MET EMPLOYMENT 

Nonexemt Employment Status June Julv 

Requistions 
At end of month 33 35 
Cancelled 5 1 
Received during month 33 26 
Filled during month 39 21 

Candidates Considered 

Apllca ti ons 73 65 

NonexcmDt Transfer Reamst June July 

R.ansfer Request 
Active eases at end of Ik, 77 87 
Cancelled 52 
New 9 12 
Transfers effected 10 

12hO 151 
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UNCLASSIFIED J- 1 3-61374 

The Specialist - Procedures was transferred to 
XiLities Operation on a promctixal basis. 

Activities 

GELiAL ACCOTJN?.ING OPERATIOX 

Hmfcr3 Laborataries has bcex allmated $26,OCO fx Attexknce at Mee+,:ngs of 
Prcfessional Societies and $3,300 for Atttrdance at Off-Site Courses daring 
FY 1960. An allocation of this mcsey t.s HL3 Seztions is currently uncier study. 

Th? Ley Frime Co:A;tra@L, whlch t:3cane effzctive 2dy 11, 1959 ha5 some delayiig 
effsct on Approval ar.d Agre5ment lettors thee in process. Most of this delay 
nas been overcome. 
work during FY 1960 nave met with consiZerabie delay ar-d do not yet have 
Cmmissior, approvals. However, infarma1 contacts between Hayford Laboratories 
operasing managers azd the C~mmi~~i~n indizate that ac5horizatlm will be 
forthcoming in +,he near future. 

A draft of a mama1 on travel far HLJ has been reviaqed vitb Financial person- 
nEl of other HAP0 compc5en5s. 
shortly after September 1. 

Two regaes?,s fx apprsval cxeriag Assistwxe tc Zanford 

WE expect tc irsiie the manual in final form 

A new pr'Jcedue was placed iz effect as of August 1 ffir rcporting pendizlg 
travel of HLO persDxel ed shmixg expected vlsita5iozs to Hmford La5cra- 
tories. 
Lcxeasing the u-lilizat-icrc of the services 3f pirsmncl travelisg on C4smpa?y 
'DueiIless 

It is hoped tiat. the mw Frocedure -&11 have some benefits iz 

A n?v procedwe was inaWa5ed iz the dispenshg of cash advmaes fo Earrford 
Labmat.=lries i)ersc;ruiel. 
ar2 retpird t~ sccure the signature sf th person $5 -diose aczzmt ';he cash 
advazee will be charged ar,d 33 delivcr t,ht signed receipt tc Gezeral Acza-ating. 
This procedure vae adopted by th? Ma-$agor - Fizazce ta svercome a kzwn weak- 
wss in ow cash cmtrol prcxedures. 

Thirii partiis accepting cash for the accc-at of cthers 

Qxrterly inveatory reports for the qmrtcr e2:ding J-ae 30, 1959 were received 
frcm all HLO custodians of special materiale and recorreiled with Boperty 
Accountiog stGck cortrol recorda. 
Property Accourting records. 
($196,~72) w5th that of March 3;, 1959 ($189,618) shows an iTrCpreas6 of $6,;54 
primipally he t.c the parchase of plefinum 833. g3ld. 

Prcparatiox were completed and a procedwe dbtributed for the FY 1962 
FhySical inveatory of minstdled cafaloged equipment iri the custsdy of 
Raeiatiox Protection Opera%icn. The invenfory which begaq July 20tn has an 
a.ti?ipated completioll date of Augus', 1z9 1959 fm all field work. 
percer;t verification of equipment is being made by Property Accowting with 
t-he exception of portable radiatiol; mor-it orir--g Instrume2t.s. 

All reports were fumd in agreemsnt with 
A compmisoz of th2 Jue 30, 1959 balazce 

A 100 

The icvestory 
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UNCLASSIFIED J- 2 EN- 61 3'74 

of these instruments will be accomplished by Calibrations Operation furnishing 
us with a detailed IBM listing certified by the custodian that all instruments 
listed were inventoried. 
personnel. 

This listing will be spot-checked by Financial 

A physical inventory of shop stock material in the custody of Technical Shop 
Operation was taken July 11, 1959. The count was taken and recorded on IBM- 
type physical inventory tags pre-written by custodial personnel and witnessed 
by Property Accounting personnel. The physical inventory tags are currently 
being extended for inventory value and upon completion of the reconciliation 
a report of results will be prepared. 

In response to a request of SS Accountability, material custodians were re- 
quested to submit forecasts for inside diversions of SS Materials covering the 
second and third quarters of FY 1960. Upon receipt the information will be 
consolidated and forwarded to SS Accountability. 

Chapter 16 of the Property Management Manual was prepared and distributed to 
holders of the manual. 
controls required for the control of source and special nuclear materials 
needed for the operation of Laboratories. 

This chapter was prepared to set forth procedures and 

During the fiscal year 1959, over 17,000 separate IBM input data sheets were 
prepared and submitted to Data Processing for updating and/or to add new items 
to HLO uninstalled cataloged equipent records. This required approximately 
52,000 key punch cards to be prepared and verified by Data Processing in order 
to process the data on the 702 machine. 

A notice to proceed was furnished the contractor, dated July 15, 1959 on the 
Central Storage Facility with a completion date of October 1959. Revision 
No. 1 requesting additional funds, to establish a contingency for construction 
was approved by the AEC. 
$37,400 to $40,000. 

The total authorized fund has been increased from 

An equipment expenditure forecast was prepared based on equipment requirements 
as submitted by the field and engineering estimates for equipment projects. 
A summary of this forecast is sham below: 

(amounts in thousands) 

2000 Program 
Projects 
Equipment 

Total 
3000 Program 

Equipment 
4000 Program 

Projects 
Equipment 

Total 
6000 Program 

Equipment 
Total All Programs 

6- 3-59 
Outs tanding 
Cammi tment s 

$ 956 
366 
1 322 

3 

869 
61 

9 30 

Estimated 

Expenditures 
FY 1960 

$ 943 

85 

885 
514 
1 399 

Estimated 
CoIlrmitments 

6- 30- 60 

$1 866 
400 

m 

154 

254 
100 
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COST ACCOWTING O?ERATIO?J 

.. 
The Hanford LaSorazories FY 1960 Revised Budget as submitted last Spriig was 
used as the control budget during July except for the changes shorn behw. 
Inasrnuci? as pngram amoun+,s for research and developmeit agreed with the 
HO.3-AEC submission to Washirgton-AEC, with a minor excepticn in the 6000 
PT~grm, this approach appears realistic. 

Spmacred Programs 

IPD Metallurgy I 
IFTI Metallurgy I1 
ID React,or I 
IP3 Reactx II 
CP3 Separations 

Har-f Gr d Lab sra%or i e s Programs 

Environmental Science Research 
Prsject Wkitney 
Service Assessments 
Special Requests (off - site ) 

increased $13,OCO 
increased 6,000 
ixreased 7,000 
increased 15,000 
decreased 75,000 

decreased $28,000 
decreased 10,OOC 
decreased 40,OGO 
reduced to amounts 

currently authorized. 

Data for preparing the annual report of rzpresentative economy measures have 
beer, rezeived from HLO components and compiled for submission to Contract an,d 
Acccunting Operation. 
as follows : 

Four items will be submitted by Hanford Laboratories 

1. 

2: 

Reducfion of radiation monitors through improved procedures and equipment. 

Reduction of Plmt LiSrary and Classified Files cost through improve3 
procedures. 

3, Lo;ier zosts due to a change in procurement of special equipmen',, i.e., 
HAPS predetermined design versus flexibility in vendor design to meet 
HAP0 spwifications. 

4. Redi,-n:i$~? of building, mgtntenance co$$s through .improved equipmer,t ar,d 
ifsovations 

An adit cf store order'withdrawals for the &nth of Yay 1959 vas cmhcted during 
tke month by Cost .ccount,irrg ttj aete~lnti' ttie validity of approval signatures e 

Analysis of the result's of this audit indicates about.-the same general magnitude 
of findings as in the two preceeding audits. 

PERSO?JNEL ACCOUNTING 

Ccllege graduates engaged in research and development activities were cate- 
gorized accordirig to instructions received from Bnployee Compensation Services 
ir, connection with the Los Almos Annual Survey of Professional Scientific 
Salaries. 
forwarded on July 2G, 1959: 

The following summary 2ata were cofitained in the repcrt which was 

1240154 
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Number of Employees 
No_r,-Supervisory Supervisory - Total 

h 35 34 

Bachelors and Masters Degrees 401 

Doctors Degrees 46 
-73 

Engice er s 20c 

Chemists 149 
75 Physi cl s ts 

Metallurgists 46 
Mazhematiclans 16 

7 Geolcgists 
4 Bicllogists 

G-ther 

Recent 51lrea~ of Labor ffgcres indicating a further rise ir, the cost of livicg 
resu1i;eci iF a .59$ wage ircreasz far HLO salaried emplcyeea, effective 2uly 
27, 1959. 1?7is increase was reflected in salary checks for week ending 

August 2, delivered to employees on Augu~+, 7. AS a result of this increase 
isoiatis,? pay was IncrEaset! frcm $2,C9 daily an?. $10.43 weekly to $2.10 
daily a?d $10.39 weekly. Area dLfferertia1 will 3e increased from $45.00 
per mmth to $k5.22, effective Augue+, 1, 1959. This increase will be 
reflected Li the August salary payments, 

- 

. 

&L article was issxed ic the Ekagement NEKS BuPlctin requesting a speed-up 
Of' the eampktfc,n acd availa5ility for pick up of weedy time zmds. This 
article also izdicated that time card pick up schedules w~trld be distributed 
tc supervisors or: August 7, 1959. 

Irstru?tLons cmcerniog the revised system for Ha?,ford LaboratDries ORs have 
been issue5 alozg wit.h three Flmt-wide GPGs mcaified for Hmford Laboratsries' 
USE. 

W. Sale:bk 
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INVENTIONS OR DISCOVERIES 

All persons engaged in work that might reasonably be expected to 
result in inventions or .discoveries advise that, to the best of their knowledge 
and belief, no inventions or discoveries were made in the course of their 
work during the period covered by this report except as listed below. 
persons further advise that, for the period therein covered by this report, 
notebook records, if any, kept in the course of their work have been 
examined for possible inventions or discoveries. 

Such 

INVENTOR TITLE OF INVENTION OR DISCOVERY 

R. W. McKee Trough -t ray Dissolver (6 - 2 6 - 5 9) 

L. C. Schmid 
W. P. Stinson 

Neutron Thermometer 

D. E. Wood Mercury Switch 

R. J. Sloat 
R. W. McKee 

F. B. Quinlan 

G. S. Allison 
P. A. Ard 
W. L. Wyman 

P. M. Jackson 
D. E. Rasmussen 

P. M. Jackson 
D. E. Rasmussen 
W. K. Winegardner 

E. D. Waters 
F. R. Zaloudek 

A critically safe dissolver for processing 
power reactor fuels that have been enriched 
with fissionable material (U-2 33 , U-2 35, 
Pu-239, or Pu-241) above the enrichment 
level of natural uranium 

The Art of Forming Externally Ribbed Rods 
and Tubes. 

A Process for Nuclear Fuel Element End 
Closures 

Dome Seal 

Banana Seal 

A Device for Determining the Vapor 
Quality in Flowing Stream 

UNCLASSIFIED 
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INVENTIONS OR DISCOVERIES 

All persons engaged in work that might reasonably be expected to 
result in inventions or .discoveries advise that, to the best of their knowledge 
and belief, no inventions or discoveries were made in the course of their 
work during the period covered by this report except as listed below. 
persons further advise that, for the period therein covered by this report, 
notebook records, if any, kept in the course of their work have been 
examined for possible inventions or discoveries. 

Such 

INVENTOR 

R. W. McKee 

L. C. Schmid 
W. P. Stinson 

TITLE OF INVENTION OR DISCOVERY 

Trough- tray Dissolver (6 - 2 6 -5 9) 

Neutron Thermometer 

D. E. Wood Mercury Switch 

R. J. Sloat 
R. W. McKee 

F. B. Quinlan 

G. S. Allison 
P. A. Ard 
W. L. Wyman 

P. M. Jackson 
D. E. Rasmussen 

P. M. Jackson 
D. E. Rasmussen 
W. K. Winegardner 

E. D. Waters 
F. R. Zaloudek 

A critically safe dissolver for processing 
power reactor fuels that have been enriched 
with fissionable material (U-233, U-235, 
Pu-239, or Pu-241) above the enrichment 
level of natural uranium 

The Art of Forming Externally Ribbed Rods 
and Tubes. 

A Process for Nuclear Fuel Element End 
Closures 

Dome Seal 

Banana Seal 

A Device for Determining the Vapor 
Quality in Flowing Stream 

UNCLASSIFIED 
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