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BUDGETS AND CCSTS 
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Costs for January were $1, 820,  000, a decrease of $31, 000 from 
December. 
currently authorized to Hanford Laboratories.  
programs at  January 31 have the following cost-budget relationship: 

F isca l  year-to-date costs are 5670 of the amounts 
Hanford LaDoratories 

(Dollars in Thousands) c o s t  Budget 70 Spent 

2000 P rogram $ 305 $ 616 5 0% 

5000 Program 232 541 5 2  
6000 P rogram 1 238  2 193  56 

4000 P rogram 3 877 7 052 5 5  

An increase of $223, 000 for  r e sea rch  and development on IPD 
sponsored programs was received during the month. 
r e sea rch  and development for Hanford Product Departments a r e  in 
line with amounts authorized. 

Costs of HLO 

RESEARCH AND DEVELOPMENT 

1. Reactor and Fuels 

The PRTR Phase I11 contract is about 5570 complete versus  a 
scheduled 7670~ 
pr imary  shields is completed. 
has oeen discussed with AEC Hazards Evaluation Branch personnel. 
and a final review oy the ACRS w a s  held on January 28.  Writing 
of Crit ical  Test  outlines for PRTR star tup is complete and review 
i y  tne Startup Council has oegun An analysis of PRTR pr imary  
pump rundown t imes following simulated total loss of e lectr ical  
power indicates that present pump flywheel assemblies a r e  adequate 
to prevent ooiling in the hottest channel of the reactor  

Fabrication of the calandria and top and bottom 
The PRTR Final Safeguards Analysis 

Full operational control of the Plutonium Fabrication Pilot Plant 
w a s  estaslished during the month, and on January 2 2 ,  the f i r s t  
full-scale "hot" work  with plutonium was st,arted. Previous opera-  
tions in the cuilding had oeen wi th  fully jacketed plutonium-enriched 
mater ia ls  o r  dummy mater ia ls  ~ 
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Local overheating produced by draining the water w a s  determined 
to be the cause of the pressure  tube failure in the 6x9 loop a t  the 
ETR. 

A sufficient number of swaged U 0 2  fuel rods has been fabricated 
to fulfill the needs of the f i r s t  PRTR fuel loading. End closures 
on swaged rods made by welding have shown an acceptance ra te  of 
99. 5 percent in the past  three months. 

The 46 PRTR Zircaloy process tuoes with acid-stained surfaces  
have been reprocessed, and between 85 and 90  tubes which meet 
a l l  specifications a r e  expected to be ready for installation in the 
reactor  by mid-February.  

Initial heat t ransfer  experiments were performed to determine 
circumferential  temperature variations around Hanford fue 1 
elements and to investigate forced convection boiling qy high speed 
photography. 
gradients within the cooling water and local boiling effects can be 
pronounced. 

Prel iminary resul ts  indicate that temperature 

A study of thermal  damage to irradiated masonite when heated in 
a i r  at  temperatures  up to 200 C has ueen completed at  the request 
of IPD. 
of the masonite siiields to an a i r  atmosphere has oeen raised f rom 
100 to 150 C. 

As a resul t  of this study the temperature limit for exposure 

Tensile properties of specimens cut from the discharged KER loop 
show effects of thermal  recovery and radiation hardening. 
strengths of the irradiated specimens varied from 50, 300 psi to 
99,  000 psi a s  compared to the average yield strength of the 
unirradiated mater ia l  of 88, 300 psi. The irradiated Zircaloy-2 
KER tuce sections which were ourst  tested at  room temperature 
(reported last month) elongated 2.  7 and 3. 070, somewhat less  than 
the 3 .  370 elongation for the two unirradiated control samples.  

Yield 

The defected rod from the f i r s t  ETR intentional rupture test  has 
aeen sectioned through the defect. 
packet of oxide 1/8” in diameter within the defect. 

Examination disclosed a small  
The rod did 

I 2 t r 9  I 5 b  
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not measurably distort .  
ppm at the outer  surface to 50 ppm at the inner surface were found 
in the Zircaloy-2 cladding of the ruptured rod f rom the 7-rod 
cluster  element which failed in the KER Loop 2 in October 1959. 

Hydride concentrations varying f rom 280 

1 2 4 9 1  

Pickling Lircaloy-2 surfaces  pr ior  to salt oath heat treatment of 
NPR s ize  coextruded tubes w a s  found to be the source of dO ppm of 
hydrogen in the cladding. Vapor blasting between pickling and heat 
treatment eliminated this pickup oy removing the layer of zirconium 
hydride. 

Hot heading has been successfully employed to produce closures in 
1. 8" KER s i z e  Zircaloy-2 clad coextruded inner tubes. 

Laboratory hydriding studies show that the NPR gas atmosphere must 
be maintained free of hydrogen to avoid r i sk  of hydriding the NPR 
Zircaloy process  tubes f rom the gas side.  A pre-autoclaved film 
on the Zircaloy tubes gives temporary but not absolute protection. 

Twenty-one NPR prototype Lircaloy-2 process  tubes w e r e  ready for 
inspection at two vendors '  plants a t  the end of January. 

Graphite contractions ranging generally f rom 0. 03% to 1% were 
measured f rom the second high temperature  graphite experiment 
removed f rom the GETR, after a maximum damaging dose equiva- 
lent to about 10, 000 MWD/AT in a Hanford reactor .  The needle- 
coke graphites generally contracted less  than CSF graphite, and 
all samples  showed higher contraction ra tes  at higher temperature.  

Analysis O P  the effect of the Fuel Element Rupture Test  Faci1it.y 
OA P R P  objectives has been completed and has  shown the react.ivity 
effect to be small .  

Prel iminary heat t ransfer  experiments with a PRTR 19 -rod cluster 
fuel element indicate moderately lower heat t ransfer  coefficients 
within the element f rom surfaces  facing the la rger  flow areas ,  f rom 
surfaces  facing the process  tuoe wall. and from those surfaces  
behind a w i r e  wrap,  

Texture studies of Zircaloy-2 coextruded with uranium have revealed 
an alignment of the pr ismatic  planes normal  to the extrusion direction. 
The basal planes a r e  predominately at angles of approximately 5 5 O  
to the tuoe radius.  This s t ruc ture  is quite different f rom that in 
extruded Zircaloy tubing. 

5 1  
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After irradiation, no visible changes were found in the U02 adjacent 
to an intentionally produced defect in the Zircaloy-2 cladding of a 
swaged fuel rod. Although hydride w a s  observed in the cladding 
near  the defect, the oxide fuel appeared to have operated in a 
normal  manner. 

No measurable creep has been observed in a Zircaloy-2 creep 
specimen under irradiation at  a s t r e s s  of 25, 600 psi  up to 550 F 
(288 C) for the last month 01 exposure. 

The particle s ize  of - 0 2  produced by calcining the oxalate in a i r  
a t  300 C is 0.9 micron. 
with temperature up to 2 .  3 microns at  1000 C ,  the highest tempera-  
tu re  employed. 

On further heating particle s ize  increases  

Ten Zircaloy clad aluminum dummy PRTR elements have been 
thermally cycled at  atmospheric pressure  eighty t imes with no 
observable change. 
cycling tes t s  at  1000 psi. 

Samples a r e  being prepared for thermal 

2.  Chemical Research and Development 

Equipment will be ready on t ime in the A cell  of the High Level 
Radiochemistry Facility to demonstrate promethium recovery 
from the forthcoming plant-prepared r a r e  ear th  concentrate. 
Intensive laboratory r e sea rch  resulted in firming up important 
flowsheet details for the strontium recovery process destined fo r  
plant tes ts .  

In the development of fission product isolation and prototype equip- 
ment, manipulator, hydrolyzer and fi l ter  difficulties were encountered 
and progress  was made toward their  solution. 
appears not to be a problem at lower temperatures.  

Cesium volatilization 

Fluid-bed calciner studies in the prototype equipment and batch 
calcination tes ts  yielded significant findings for simulated ICPP 
and other high-level wastes. 

The use  of Mistron (a  surface active agent) in pilot plant studies 
significantly decreased gross  crud formation in a Purex-HA-type 
column without producing oovious adverse effects on column pe r -  
formance. 

1 2 4 4 1 5 8  
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_ -  
Development of methods continued in the study of mechanical 
handling, feed preparation, extraction and mater ia ls  of construction 
for non-production fuels reprocessing. Loss of plutonium on pre-  
cipitated molybdic oxide formed in the dissolution of U-Mo fuels in 
strong ni t r ic  acid may be a proolem. 
composition but staoilized with titanium ra ther  than niobium shows 
oetter corrosion resis tance than the usual alloy and has good 
promise for u se  in decladding and core dissolution equipment. 

An alloy of Hastelloy F 

In research  on the Salt Cycle process ,  plutonium dioxide dissolved 
from the irradiated mixed oxide and co-deposited with the uranium 
dioxide in the reduction step; 00th oehaviors a r e  opposite from those 
found with unirradiated fuel. 
value in the handling of blended fuels for recycle.  

The anomalous behavior may be of 

3 .  Physics and Instrument Research and DeveloDment 

Reactor physics measurements were made with the PCTR on tube- 
in-tube fuel elements in a graphite lattice s imi la r  to that for the 
N reactor .  The PCTR also was used to study the effect of graphite 
temperature on neutron temperature using a core of solid graphite. 
Experiments were completed over the temperature range from 
-180OC to +45OoC. 

Development tes t s  were completed on the detectors and circui t ry  
for  the prototype 105-N Building a r e a  radiation monitor. 
development continued on the NPR Fuel Failure Monitor program 
with completion of new circuits which improve the discrimination 
between signals from adjacent fuel channels. 

Further  

The power decay of the NPR for the f i r s t  minute following a sc ram 
has been studied with the analog computer. During this period the 
temperature feedoack from the heat exchangers may be ignored 
and the coolant flow ra t e  and temperature assumed to remain 
constant. 
studied with the analog computer and a simulation of the NPR 
Heat Exchanger System is being prepared. 

Various NPR star tup situations a r e  currently Deing 

In the Nuclear Safety Program, criticality experiments were oegun 
with Pu-A1 alloy ( 5  w / o  Pu) fuel element rods in light water.  
near  ser ious contamination incident occurred in this work when a 

A 
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plutonium 
corrosive 

compound w a s  squeezed out of one of the rods by 
action. Similar criticality experiments also were con- 

ducted with 0.175-inch diameter uranium rods of 3. 063 percent 
enrichment. 
of spent power reactor  fuels were studied and safe dimensions were 
determined for a dissolver design. 

Nuclear safety studies associated with the dissolution 

Evaluation tes ts  were completed on the detectors for the PRTR 
Fuel Failure Monitor. 
components for probes for measuring the temperature of irradiated 
PRTR fuel elements. 

Radiation damage tes t s  a r e  under way on 

In the Nondestructive Testing Research Program, the experimental 
oroadband eddy current  equipment has shown sufficient sensitivity 
under ideal laboratory conditions to measure either clad thickness 
o r  a i r  gap thickness for unbonded Pu-A1 alloy core,  Zircaloy clad, 
fuel rods. .Fur ther  refinements a r e  needed to make this a practical  
fabrication control tool. Infrared methods for determining the heat 
t ransfer  character is t ics  of fuel element core-cladding interfaces 
a r e  under investigation. A photoelectric system was devised for 
detecting sma l l  cracks and flaws on the inside surfaces  of tubes. 
The defects a r e  revealed ~ j y  the fluorescence of dye penetrant 
mater ia l  under ultraviolet illumination. 

The Shielded Personnel Monitoring Station was closed for two weeks 
for changes to the cell  door to permit it to be opened from the inside 
even in the event of power failure. A recalibration of the whole ljody 
counter for  potassium increases  previously reported resul ts  by 15% 
and brings them into good agreement with the resul ts  of other labora- 
tor ies .  
for Zinc-65 because of the presence of potassium. Average values 
of Linc-65 found in people a r e  decreased 20 percent oy this change. 

This also led to a change in the correction in the calculation 

In the Atmospheric Physics Program,  the determinations of fi l ter  
loadings of t r ace r  mater ia ls  collected during last  s u m m e r ' s  dis-  
persion experiments were temporarily delayed. The fi l ter  assay  
equipment failed to maintain adequate calibration over the wide 
range of pigment loadings encountered. 
is oeing requisitioned. 
of the field sampling grid to 3, 200 meters  distance from the source 
and including all  20 sampling towers. 

More adequate equipment 
Plans were completed for the reactivation 
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Development continued on a numoer of radiological instruments 
in support of the Biology and Medicine program. 
resul ts  w e r e  obtained with a new high level alpha air monitor 
and with a transistorized portaole beta-gamma dose-rate  meter  
which has either a linear o r  a logarithmic response.  

Good test  

4. Biology 

Biological monitoring revealed no marked trends from the 
pattern developed in previous years .  

Acute lethal dose of inhaled plutonium oxide appears to be less  
for  beagle dogs than ea r l i e r  estimated. 
dogs dying within two months after exposure w e r e  less than 50 uc. 

Initial lung burdens for 

Fecal  excretion of intravenous administered P V P  occurs  when 
rats are exposed to single doses of 1, 000 r ,  out does not occur 
when the dose is given in 250 r increments over a period of two 
weeks. 
seen with radiation. 

Nitrogen mustard provoked a response s imi la r  to that 

Swine exposed to 900 r total-oody x-irradiation w e r e  treated with 
injections of 70-day-old fetal swine hematopoietic t issue.  
animals died, suggesting that such young fetal cells  afford no 
protection ~ 

All 

5.  Programming 

Commission approval w a s  granted for the program to prepare  
about 40 kg of high exposure plutonium for Plutonium Recycle 
P rogram use  by the irradiation of Pu-A1 fuel elements in SRP 
reac tors .  

Work w a s  completed on improving and converting f rom IBM-650 
to IBM-709 format the Meleager, PUCK, and GPR plutonium fuel 
cycle analysis codes. 

Current  and potential programs for the AEC Division of Reactor 
Development w e r e  reviewed with senior DRD personnel. 

The Plutonium Recycle P rogram Annual Report  for  FY-1959 w a s  
issued. 
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A review of all 6000 P rogram activities w a s  presented to the 
Advisory Committee to the AEC Division of Biology and Medicine 

TECHNICAL AND OTHER SERVICES 

The programming of the GCL estimation procedure for  systems of 
s t ruc tura l  equations has been completed and the program is now being 
tested. 

Assistance has been given in designing experimentation procedures to 
obtain information concerning rupture r a t e s  a t  powers and exposures 
beyond the range of present experience. 
formation essential  in making long t e r m  expansion plans at HAPO, the 
tes t  as designed wi l l  also answer questions concerning certain aspects 
of the fuel element manufacturing process .  

In addition to supplying in- 

Studies a r e  oeing made of the behavior of the solutions to the three-  
parameter  differential equation of reac tor  kinetics" 
mate solutions thus far obtained have exhibited instability. 

All the approxi- 

A statistical analysis of zirconium corrosion data w a s  completed and t h e  
resul ts  will oe used to calibrate future autoclave experimentation. 

Statistical studies in connection with gamma spectroscopy include the 
determination of the relative magnitude of instrument instauility and an 
empir ical  study of the possibility that a nominal s e t  of moiioenergetic 
spec t ra  can be used to generate all such spec t ra  in the less  than 3 mev. 
range . 

Work on 6 operations analysis programs continued during the month. 
In addition, s ta t is t ical  and mathematical ass is tance on 25 proDlems 
w a s  given within HLO and to other departments and operations. 

Two minor plutonium deposition cases  were confirmed during the 
month. 
HAPO is 246 of which 1 7 8  a r e  currently employed. 

The tot.al numoer of deposition cases  that have occurred at  

, Findings in the environs w e r e  aDout as expected for th i s  season of the 
year .  No unusual t rends o r  incidents occurred.  Preparation of the 
annual HAPO environmental report  w a s  s ta r ted  
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There w e r e  22  authorized projects a t  month's end with total authorized 
funds of $6, 735, 000. 
$8,  720, 000. Two project proposals were  submitted to the Commission 
and three projects are in preparation. 

The total estimated cost of these projects is 

During the month 16  C P F F  work o rde r s  and two supplemental o rde r s  
were issued to J. A Jones Company amounting to $211. 220. There 
were  40 existing HL o r d e r s  at the beginning of the month with a total  
remaining unexpended balance of $238,450. 
the month w e r e  $99, 800. 

Total expenditures during 

SUPPORTING FUNCTIONS 

A repor t  of resu l t s  was issued for the physical inventory of movable 
cataloged equipment in the custody of Biology Operation. 
and sixty-nine items valued at $533. 000 were physically counted. 
i tem valued at $105 w a s  not located during the inventory. 

Seven hundred 
One 

Expenditure forecast  f o r  miscellaneous capital work o rde r s  indicates 
that authorized work will require  $149. 000 compared with our ceiling 
for F Y  1960 of $150, 000. 
authorized this f iscal  year .  

No further work in this category can be 

As of January 31, 1960, the staff of Hanford Laooratories totalled 130@ 
employees, including 615 exempt and 685 nonexempt. There w e r e  524 
employees possessing technical degrees ,  including 312 B. S .  , 113 M. S .  
and 99 Ph.D.  

The medical treatment frequency for January w a s  1. 41 as compared 
with i. 56 fo r  December.  
January. 

There were  2 security violations during 

The HAP0 study of P r e s s u r e  Systems continued during January with 
initial s teps  oeing taken toward development of recommendations for 
uniform HAP0 procedures.  

Recruitment of experienced BS/ MS personnel slowed down during the 
month with 9 offers oeing extended and 2 acceptances received. 

During the month 7 Ph. D. candidates visited Richland. 
w e r e  extended and one w a s  accepted cy a Ph. D o  veterinary physiologist 

Three offers 

1 2 W b 3  
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for  assignment to the Biology Operation. HAP0 participated in the 
Company's coordinated Ph. D. recruit ing at  the American Physical 
Society Meeting. 

Nine Techrical Graduates accepted permanent assignment, 7 Engineer- 
ing and Science Program memoers  t ransferred to other s i tes  and 1 
Technical Graduate terminated for other employment. At month end 
there  were 43 Technical Graduates and 7 Technician Trainees on the 
Program rol ls .  

Seven nonexempt requisitions were filled during January 
receipt of 4 requisitions there  were 5 openings at month end for which 
4 candidates a r e  in process  and 1 t ransfer  is pending. 

With the 

Program VIII of the Information and Orientation Series ,  itI'he PRTR 
and the Plutonium Recycle Program",  concluded the presentation of 
the se r i e s .  

Manager 
Hanfor d Laboratories 

HM Parker:pmg 
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REXCTOR AND FUELS RESEARCH AND DEVELOPMENT OPERATION 

TECHmICAL ACTIVITIES 

. -  A. FISSIONABLE MATERIALS - 2000 PROGRAM 

1. METPIL;LURY PROGRAM 

Hydriding of Zircaloy i n  Simulated NPR Gas Atmosphere. 
Zircaloy-2 and Zircaloy-4 samples w e r e  exposed i n  a gas atmosphere made 

Three sets of 

by passing w e t  helium over graphite a t  LLOO C.  
but unautoclaved samples of both alloys were severely hydrided and very 
brfrttle. 
20- t o  7O-fold less than the etched samples, indicating par t ia l  prok 
tect ion by the autoclave f i l m .  There w e r e  indications the hydriding 
started around the punched holes i n  the smples. The laxge hydrogen 
Concentration gra,di&nhbr, indicated f o r  the unautoclaved samples w e r e  
confirmed by metallography. The other two sets of samples are s t i l l  
under test. 

In 21 days the etched 

The autoclaved samples show some hydrogen pickup, but about 

B a r r i e r  Films on Zircaloy-2. 
it forms a duplex corrosion product f i l m  (similar t o  the filming be- 
havior of aluminum) consisting of a th in  barrier f i l m  adjacent t o  the 
m e t a l  and an o ter,  thicker bulk film. 

30,000 A thick.  
the temperature of oxidation, and it a t ta ins  a l imiting thickness i n  
re la t ively short times. 

Barrier layers w e r e  measured as a function of t i m e  on Zircaloy-2 3% 500 C 
and 630 C i n  air. A t  500 C,  the  bar r ie r  f i l m  increased t o  about 260 2 
i n  six hours. A t  20 hours there was a sudden increase i n  bar r ie r  volTage 
corresponding t o  a thickness of 900 8. This is  believed t o  be a change 
in  the e lec t r ica l  properties of the f i l m  rather than a change ir, actual 
thickness. After 42 hours, the barrier voltage was decreased t o  a very 
low value corresponding t o  16 8 thiclmess. 
of Zircaloy-2 is expected at about 36 hours at  500 C,  it is tentat ively 
concluded that this decrease i n  barrier voltage is  associazed with the 
i n i t i a t ion  of breakaway corrosion. 
barrier voltage w a s  noted associated with the appearance of white break- 
away corrosion product at  two hours. 

When Zircaloy is oxidized i n  air o r  water, 

The barrier layer is of the oriier 
of 100 80 200 3t thick, whereas the bulk f i l m  may be as much as 20,000 to 

The barrier f i l m  thickness is  primarily a function of 

Since breakaway corrosion 

A t  630 C,  a similar decrease i n  

Since it appears tha t  bar r ie r  f i l m  voltage measurements may be emplopd 
t o  detect the in i t i a t ion  of breakmay corrosior: ori Zircaloy-2, the above 
tests are being extended t o  determine whether such measurements w i l l  
distinguish between breakaway corrosion and "superficial e f fec ts , "  such 
as acid staining. 
non-destructive, positive means of evaluating the corrosior, properties 

Barrier voltage measurements appear promising as a 

b 
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of autmlaved Zircaloy ccmprmm Such a t.est might also bE particularly 
useful for  c o q l e x  shapes whick do TCT permit adequate v i s u d  examinatiofi? 

Autdaving Srudies cf Zircsloy-2 Laboratory-scale autoclaviLg studies of 
Zircaloy-2 coqorLs have beer coriducted t o  elslcidaze the effects  of oper- 
ating variables t t aqerars re ,  preEsure, and time) cn the rate of autoclave 
f i l m  formation. Although t h i s  w o r k  i s  continuing, some preliminary con- 
clusions t o  Bate are as follows: 

1 I AT a giyen t.eqxra+,urr, the weigk gain i s  approximately 
2 mg/dniL hi&er in 72 ~ L O L ~ E  a t  100 pel tk;ar~ IT i s  at. 
1500 psi .  
levels cff faster thar, at 1500 ps i .  However, the random 
variatiorls of weight gain for a par t icular  temperature 
were approximately three times as large at 100 psi  than 
at 1500 p s i ,  

The ir.it.ial ra te  is  higher at  100 psi ,  but 

2, Tne a l lowble  cempera%re variatior. from the specified 
value dwing au?.oclaving i s  somewhere  iri the range of 
F l U . 5 - O r - ~ U S  10 TO 20 c o  

3.  F o m t i o a  of a visually acceptable kkack f i l m  i s  rarely 
harmeS by TWO pieces of Zircaloy-2 touching each other 
dwing auzoclavingL 
claviLg l;ardw&re assemblies, 

TLis is of s i p i f i c a n c e  in auto- 

Copper and Iroc Cor,taminaTion of Zircaloy-2 and 4. 
ifiitiated durixig the past w n t h  t o  determine the effecr. cf copper and iron 
contaninatim orL the cornmior, ra tes  of ~ i r ca loy -2  and Zi-cdoy-4. 
comaminated cocpms WTE: pxpared 3y electroplating copper oz the surface 
of 2 i r c a J . q  plates mil thez vacuum amlealing zhc Flares at 750 C for one 
hour. 
cept %ha.: t J i ~  iroz YEE dqnsir,ed on the plates  by flaw spraying. 
coupons were then etched t o  varying depths and exposed t o  400 C steamc 
F'reliminaz zcs\iltE ifidicste tha~, the above copper contamination approxi- 
mately double3. the CwrozioI; r a t e  during the first 24 hows of exposure 
for  both Zire9,loy-2 ma ZircaJ.oy-Lc, bu t  t h i s  accelerat im cf the, corrosion 
did not cant,ime &tcr the first 2k Lmrs .  
were suzface-etck3 TWO m i l 6  or mre (she c@ppFr pe.net=.ated orLy one t o  
two mils) aid t o t  exhibir accelerated corrosion rates: eveL durizg the first 
2L hour:, 
a f t e r  removai of o m  ril of zircoLium, did not exhibit acceleratad corro- 
s ioc after 72 hours :r" ej rposux.  

A corrosion t e s t  wa6 

Copper- 

The i ror-contanimpd coupons w e r e  prepared i n  the  same manner ex- 
A l l  the 

Ftnzhermore, cmpons which 

The irm-contamiriatei samples, which w e r e  essent ia l ly  iron-free 

Mianet alliir- 

I"r-izcen t e r x i l e  specimens were cut fram five SectioaF of KER LOOF 2 
Zircaloy-2 pracess tL'cing which had beer. removed from the reactor after 
27 m I z t O s .  '1Tsr~se specimens were teezed at, soom +,emperat;ce. Exminatior. 
of the mFtu'Ped C m r r v z i z L  cla& fus1 rod of a Zircaloy-2, 7 - r d  cluster 
sho~e3 %hat r le  waTee- La2 progressed along ;he bocdir,g layer f o r  about one- 
half t b  c i rcmfereut -  cf ?2x ~ l e m e ~ t  arrd caused the cladding t o  fa i l  iIi - 

D 
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Examination of the three-foot long tube-and-tube coextmsion clad fuel 
element continued. 
buqing effect  as was observed on the inner tube. 

The outer tube had very l i t t l e  w a r p  but had the same 

Atransverse sample was obtained 13  inches downstream from the blow-out 
type ruptured inner tube of a three-foot long tube-and-tube fuel element. 
Metallographic examination showed tha t  the inner Zircaloy-2 cladding con- 
tained an estimated 300 t o  500 ppm of hydrogen, compared with about 150 ppm 
i n  the outer cladding. The hydrides a t  the 13-inch position were not as 
uniformly dispersed 88 found 3/binch from the rupture but extended com- 
pletely around the circumference of the sample. 

Haxdness and metallographic examinations were completed on the sanple of 
s ta inless  s t ee l  process tube from the GllR 6x9 loop. 
sion was  observed at the exterior surfaces, and direct  evidence of high 
temperature operation w a s  observed in  the rupture area. 

Two P T - P A  uranium tens i le  samples (representing 0.075 and 0.10 a/o burnup, 
respectively) were annealed by cycling 10 times between 100 and 625 C a t  a 
ra te  of 50 C per hour. V i s u a l  examination, a f t e r  annealing, showed small 
cracks on the 0.075 a/o burnup samples but no cracks on the 0.10 a/o burn- 
up (108-A). The results end conclusions from these t e s t s  will be reported 
in  connection w i t h  the respective programs of Fuel Design and Physical 
Metallurgy Operations. 

Intergranular corro- 

3asic Metallurgy Studies 

Radiation Effects i n  Structural Materials, A Zircaloy-2 tube which has 
been exposed t o  neutron radiation over a 25-month period and a similar 
unirradiated tube were removed from the KER f a c i l i t y .  These tubes w i l l  
be mechanically tes ted and examined metallographically t o  determine the 
effects  of high neutron exposure a t  elevated temperatures on Zircaloy-2 
and t o  establish tes t ing methods f o r  monitoring NPR tubirs .  Strip-type 
tens i le  specimens were cut from five irradiated and f ive  unirradiated 
tube sections and tes ted at room temperature during the month. 
unirradiated properties were as fol lows:  
88,300 psi, t ens i le  strength - 96,000 psi ,  and t o t &  elongation - 7.0 per- 
cent. 
i n  yleld s t ress  from these values. Of the f o u r  specimens showirrg negative 
deviations, two were known t o  have come from a par t ia l ly  r ec rys td l i zed  
tube section. 
tens i le  strengths averaging 82,000 ps i .  Therefore, the four specimens are 
being investigated metallographically f o r  signs of recovery, 
imens showing increases i n  yield s t ress ,  the deviation generally increased 
with neutron exposure. Corresponding decreases i n  duc t i l i ty  indicate tha t  
permanent irradiation damage w a s  sustained a t  the normal tube operating 
temperatures (about 230 C maximum). The specimens representing the most 
highly exposed portion of the tube had the following average properties: 
0.2 percent yield strength - 99,000 pgi ,  t ens i le  strength - 106,000 ps i ,  
and t o t a l  elongation - 3.6 percert. 

The average 
0.2 percent yield strength - 

The irradiated specimens showed both positive and negative deviasions 

These specimens had yield strengths averaging 50,300 ps i  and 

For the spec- 
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Mechanical and p%lysica.l Propemies of Materials. The creep properties of , 

Zircaloy-2 are considerably improved by small &mounts of residual cold 
work. The extenr t o  which increasing amounts of cold work influence creep 
properties and the effects  of recovery during tes t ing are being determined 
OG specimens cold worked in  the range of 1 5  t o  45 percent. 
dit ions,  as well as the aslount of cold work i n  the specimens, were selected 
as limits of conditiorrs that  would be encountered i n  service in  reactor 
process tubing o r  fuel element cladding. 

The test con- 

The t e s t s  complete& at. 440 C show tha t  residual cold work certainly does 
improve creep strength of Zircaloy-2. A marked reduction i n  i n i t i d  
deformation and first stage creep are produced by increasing amounts of 
cold work. 
higher second stage creep rates than specimns with 25 percent cold work. 

However, the higher cold worked specimens (45 percent 1 have 

Electron and Optical Microscopy. 
ding and fuel material i s  a direct  way of detecting radiation damage i n  
these materials. Thin f i l m s  o r  f o i l s  offer  advantages, since radioactivity 
res t r ic t ions are reduced. The preparation, irradiation, and subsequent 
microscopic examination of f i l m s  and foils are continuing. 

The study of the microstructure of clad-  

Five of the seven capsules containing th in  evaporated and sputtered f i lm 
of U02, ThO2, Zr02, Al comaining par t ic les  of U@, Zr02-UO2 sandwich 
f i l m s ,  amorphous carbon films and cold worked f o i l s  of Al have been irrad- 
iated and received f o r  examination, 
evacuated capsule t o  confirm observations made on films which were irradi- 
ated in  an air environment. 
f i l m s  have beer, made on the low exposure sample. 
less than 10l6 nvt f i ss ion  t ra jector ies  were observed i n  the U02 th in  f i lm 
but not i n  ahe Tho2 film. 
sumably result from insufficient exposure t o  neutron irradiation to form 
U-233 which w i l l  f i ss ion.  
levels i s  in  progress. 

These samples w e r e  irradiated in an 

Prelimixiary observations of the U@ and Tho2 
After an exposure of 

The absence of t ra jector ies  i n  the Tho2 pre- 

Examination of the films exposed t o  higher 

Development of techniques f o r  preparing th in  f o i l s  of Zircaloy-2 is  contin- 
uing. ExperimeLtation has esSablished that. films of Zircaloy-2 thinned by 
electrodissolution i n  1 :4 perchloric acid-alcohol electrolyte results i n  a 
residual ZrO2 layer on the metal and, therefore, is unsatisfactory for  
electron microscope examination. 

X-Ray Diffraction Studies. 
uranium at ra t ios  20:1, 25:1, and 35:l have been completed. The (1120) 
planes are normal t o  the e x t m i o n  direction. 
5 5 O ,  55', and 51°, respectively, t o  the tube radius. 
are being conducted t o  determine the effect  of c rys t a l l i t e  orientation. 

Texture studies on ZircaLoy-2 coextruded vith 

!I!he basal planes make angles 
Wcrohardness tests 

The effect  of neutror, i,rradiatiox on the crysts l  structure of irradiate3 
zirconium is being studied by x-ray diffraction. Preliminary studies of 
four x-ray re f lec t iom on the high angle region from zirconium irradia%ea 
t o  approximately 1019 nvt have indicated an anisotropy of l i n e  broaiieEingo 
Evidence w a s  f o m a  clearly indicating a ssacking f a u l t .  The fault ing may 
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have been (1) present i n  she unirradiated s ta te ,  (2) introduced dmiEg 
irradiation, o r  (3)  developed during storage, due t o  point defect re- 
arrangement. 

Solid State Reactions. 
zirconium, Wrcaloy-2, and Zircaloy-3 are being determined t o  establisn 
optimum conditions of heat treatment during fabrication operations e Ar, 
analysis of recovery of vacuum heat t reated zirconium has been =&e. It 
has been found tha t  the fraction of the tctQ work-hardening which re- 
covers pr ior  t o  recrystall ization i s  strongly dependent upon the ki-kial 
degree of cold reduction. In ten percent cold worked zirconium ahnost 
90 percent recovery occurs pr ior  t o  recrystall ization w h i l e  i n  50 percert 
cold worked zircoIsium less than 4.0 percent softening occurs pr ior  t o  re- 
crystall ization. This fac t  together with the f ac t  tha t  the percentage 
decrease i n  x-ray l i n e  width (measure of l a t t i c e  s t r a i n )  is  relat ively 
insensitive t o  pr ior  cold work level  indicates tha t  the recovery process 
is  different fo r  the different cold work levels .  
structure capable of hardening the material i s  being formed upon annealing 
of zirconium with 50 percent pr ior  cold reduction. 
(1) the  probability of sub-structure formatioo upon annealing cold worked 
zirconium is increased with increasing degree of i n i t i a l  deformation, and 
(2) the material with sub-structure i s  harder than tha t  with negligible 
sub-structure, although the residual l a t t i c e  stresses may i n  both cases 
be almost completely recovered. 

The kinetics of recrystall ization and recovery in 

Evidence is  that  a sub- 

Conclusions are: 

In-Reactor kasurements. The irradiatiori of thermocouples t o  determine 
in-reactor s t a b i l i t y  in  a variety of gaseous environments has been dis- 
continued due t o  the failure of the heating element i n  the t e s t  capsde.  
!be capsule w i l l  be discharged t h i s  mcth after 7400 hours of irradiatiol; 
Prior t o  charging of a new capsule, refinenents w i l l  be made i n  The mech- 
anism t o  provide intimate contact between t5e thermocouple t h e m  beads 
and the bottom of the thermocouple wells. Spring loading was used i n  the 
capsule t o  be discharged t o  maintain t h i s  contact. 
the reactor it w a s  noted tha t  the cmtac t  r e s i s t a c e s  betweer- the thermal 
beads of the thermocouples and the themcouple  w e l l  had varied. %is 
high contact resistance nay have been due t o  corrosion prcducts az the 
contact point, pGssible relaxation of the spriEg supplying the  comact 
force, o r  d i f fe ren t ia l  expansion of the metals involved. 
resistance has produced differences of readings of 12 C t o  23 C ic fke 
three thermocouples involved. 
to the  the,-mocouple well will be explored t o  a l leviate  the errcr ixx-  
duced by t h i s  high ccntsct resistance. The modificaticn w i l l  a l c c  % t i t ' e q +  
t c  eliminate the errors introduced i n  the tLermocouple readicgs .5ue t c  th? 
thermal gradient that exis ts  i n  the thermocmple w e l l  azd t h e  thermo- 
couple conducting leads.  

During the t,ests ir, 

This high c3rLract 

Welding of the the,mocouple + h e m  beads 

Metallic Fuel Developme35 

Cluster Fuel Elements. 
i a t ion  as of January 25 was: 
ture. 

Tne s ta tus  of the 7-rod hot hearied cluster  irrad- 
885 MWD/T, 30 knjft , Z7O C orrtlat tempera- 
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The defecte4 rod f y D m  the f i rs?  ETR .rupture t,eEt ha5 beeri eect.ioned 
through zhr defsct 
diameter 3: i t , e  largest  dinecsicn, had fwmed un5er the hole. 
%ortion of ?he fuel ~ c c . ~ ~ r c 3 .  

A s m a l l  pocket cf oxide, perhaps 1/8-inch in  
No dis -  

The section :rircu@;kL -5% I;F:UYE~ ~ o d  of the ?-rod c l w t e r  which fa i led  
in  KER Loop 2 ir. Octo-Der 1959, cas been polished and etch& fo r  kiydrides. 
At  the outer surface of the clailtiirig the hydride concemraTioc vas 200- 
250 ppm and at ?he icr.er Furface i.- WEE 50-80 ppm 

Tubular he1 Elewrits k r i c h e d  zublilar ele ,m.~t~s i n  KER size  wkich can 
reach NPR specific power at %he KE Reactor have beer; Tabricated, These 
elements have passed the fo1lwir;g non-destrucoive tests : 
clad thickness, boLd int.egriry grain eize , "Zyglo, " and x-ray. 

Four tube/tube element.: of 18-inct  length w i l l  have reached about 500 WD/T 
by February 1. 
temperature of LOO C, 
completed but are  aot charged. 

ultrasonic 

TLLey W E  ger,crming 135 kw/ft, and have maxim uranium 
W e e  36=ir,cb long e1aentt.P c?f the same type were 

Zircaloy-2 c l d ,  normal -z .x~ .~ i -a~  20 inches long, tube and tube elements 
are being prepared fo r  ar, e ight  -element KER charge. 
of the irradiaTiori i s  the tes t ing of the hot headed and p,-ojection welded 
end C ~ O E U F ,  The i rner  rubes will have t h i s  closure and the outer tubes 
w i l l  have TIG welded end capEc 
and are curren3ljr being p-ojeetion welded at Sciakjr Brothers i n  Loe 
Arigeles. The charge is d m h l e d  f o r  completion by February 15. 

The primary objective 

Twer.:y of the inner tubes have been headed 

Six 18-inch long tube arid tube fue l  elements are being fabricated for  
irradiaTion i n  s. KER 103~ Tkne of theee art. 1.6 percent enriched U - 
2 w/o zirconium a l loy  aria the o t r m  three are  1 L7 p e r c a z  enricned un- 
alloyed uranium Ultrasonic bests showed that  one of tkc elloy outer 
rubes had 1xborAed areas on i t s  bore The tube w a s  sectdonEd through one 
cf the62 zzAonde8 areas ard 9. f ine ,  hair l ine crack was seen along the 
bond layer 
Ysre detecre3 rluricg aLltcc1avilig. 
fue l  e1ernerrT.c are beir.g r~wcrk5TI 

"arc of  he unalloyed outer tubes had defective welde which 
These welds have been cm cff and the 

. . . ,, - .  
, -. . .) 

1 ' ;  . 
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lubrication deficiency. 
size,  one could observe the follawing: 
m e t a l  having been torn  out o r  mtal or  lubricant forced i ixo  the surface; 
(2)  small s h a l l o w  tears;  ( 3 )  humps usually associated with an adjacec: de- 
pression. 
and tears  w e  not complete, infomation t o  date indicates +;hat They aznc up 
t o  O.OO5-inch deep. 

After longitudinally sp l i t t i ng  one tube of each 
(1) depressiom resulting from 

Altfiough complete measurements of the depth of +,nese ilepressions 

The Zyglo-penetrex method of examining the internal w a U  surfaces cf 
Zircaloy-2 clad tubes, using ult raviolet  l i g h t  pipes of sapphire o r  
quartz, appears feasible only f o r  der,ecting certain types of surface de- 
fec t .  Other approaches, which appear to be be t te r  t e s t s ,  include: 
surface facsimile technique consisting of painting the surface w i t h  a 
thermosetting plastisol f i l m ,  baking the l a t t e r ,  mechanically s t r ippira  ar,i 
examining; (b) autoradiographing of the jackets, both internai and extema3, 
t o  detect certain types of defect, as well as var ia t iors  i n  the ZircaLoy 
wa.I.1 thickness; ( c )  using the Vectorscope t o  measure the w a l l  thiclmees and 
at the g a m e  time determine the type and location of different types of 
ciadding defect. 
distinguishing between embedded par t ic les  of various sizes and composition; 
meta l l ic  surface films on deposits, such as copper and iron; tears ,  folds, 
cracks, and other discontinuities; variations i n  jackez composition, for 
example, spots of segregated t in-r ich Zircaloy* 

Component Fabrication. 
outer tubes have been heat t reated pr ior  t o  aeseinbly as production tesf 
elements. 
with the copper and lubricant l e f t  on The surface. 
ver t ical ly  and held seven minutes at 730 C, quenche3 t o  600 C, heid f o r  
seven minutes and air cooled. 
w e r e  recorded. 
0.120-inch i n  a 20-inch length, with zhe majority Lawing w a r p  of 0 030- 
0.050-inch. Ten outer tubes were  sal^ 3azh treated after copper rc-wval 
and vapor blasting. These -were treated vert ical ly  and 'eel5 f ive  FCLJZL~ES 

at 730 C, quenched t o  600 C ,  held for f ive minure: and a i r  cooledc 
sentative sections of both geometries are being exmkecl f o r  U - Z r - 2  5crr;l 
zone, uranium grair; size, mr3 observations of the Zircalcy-2 c1&, 
blisters OF other obvious changes resulrjing from heat t-reaxmerx were 
observed 

( a )  a 

The Vectorscope appears t o  be capable of locating ani 

Fuel elemeat lsngth sections of KER inner and 

Twenty-two inner tube6 were salt baTh zresrted after headirig 
These were Treated 

The result ing dimensional changes and warp 
The m a x i m  indicator rx.out varied from 0.008-inch TO 

Repre- 

NG 

An inc2e-e ia hydrogen cmtent  of the Zircalor-2 c l a d  on NPR s i r e  cc- 
extruded t,ubes t o  approdmazely 80 ppm vas o b s e ~ ~ e d  d + e r  beta i~esrT 
t reat ing i o  a Houghtm 980 s a l t  baTh. Vacuum fxsisri m a I y s l 3  for 12ycger: 
in  the as-received cla3ding iriilicated that she l e w l  was normal, 15-2C ppm 
Str ips  of one-eight22 i rch  %hick Zircaloy-2, one-half icch by Zwo inches 
were treated i n  NUS&, H O U ~ ~ X O E  980 and l iqu id  heax 3OC s a l t s  a7 tempera- 
tures f ron 600 t o  750 c fo r  cne zo 30 minutes. 
annea3ed four houm a~ 750 C pr ior  t o  s a l t  bat2 trea-caxxx- 'She hydroger 
content w a s  anal37ei as 20 ppm for thie. base eonditicc., b'acuii fLLs13rd 
analysis of the s a l t  bazh ",rested s r r ips  showed no hyrircg2n p c m p  gT%?y: 
than 10 ppm, and it was c o m l i d t i  S t s t  +,ne nyiirogen picK'q ir, r-Le fuel 

AU the spxinens were vaeux 

i 2 M  I1 I 



A- 8 HW- 63740 

e -  

. .  



- -  

A- 9 

increasing amount of springback in  both rods. 
with strain-gaged dies t o  determine i f  the dies yield at the f i f t h  re- 
duction. 
of material, but the heat t reated sample begins cracking much sooner than 
the as-extnded piece. 

F'urther t e s t s  are planned 

Metallographic examination shows tens i le  cracking ic both pieces 

. -  

Closure and Join-. A 95 w/o zirconium-5 w/o beryllium eutectic alloy 
appears t o  be a promising braze alloy f o r  closure of Wrcaloy-2 clad 
uranium tubes. 
alloy in 300 C water equal t o  that of Zircaloy-2. The melting tempera- 
ture  of this eutectic is  approximately 950 C; however, most of the arc- 
melted braze a l l o y  buttons are s l igh t ly  off eutectic composition. To 
obtain eutectic composition, these buttons must be remelted in  a Zircaloy-2 
crucible and the eutectic allowed t o  dribble into d i f fus im pump o i l .  
This eutectic is extremely hard, somewhat b r i t t l e  and extremely d i f f i cu l t  
t o  fabricate. 

Particles l e s s  
than 60 mesh give the best braze, melting near 980 C in  l e s s  than 45 
seconds. Particles larger  than 10 mesh require temperatures in  excess 
of 1030 C end times of two minutes o r  longer. 
tures  sporadic raelting of the uranium occurs, result ing in small voids 
in the uranium. 

Westinghouse reports the corrosion resistance of t h i s  

Nuclear Metals has extruded the a l l o y  into w i r e ;  however, 
most success at HAP0 has been with f inely ground powder. 

At these higher tempera- 

Eutectic brazing has been performed on KER outer tubes vhich were chem- 
i ca l ly  milled t o  a depth of one-fourth inch. 
placed into t h i s  cavity and the powdered braze alloy is poured over %he 
cap. 
a dome shape. 

A Zircaloy-2 end cap i s  

Dies are being fabricated t o  fold the excess Zircaloy-2 jacket i m c  
A single pass Heli-arc weld w i l l  then form the f i c a l  clcsure. 

. Allied Fuel Studies. 
Ursa ium fuel rods with selected uranium temperatures, cladding thick- 
nesses, and exposures are being conducted. Three of the four swellira 
capsules, presently being irradiated i n  the M I 3  t o  extend the ccverage 
of temperature, exposure, and cladding res t ra in t ,  kiave uz-anium center 
temperatures ranging from 300 t o  350 C.  Temperatures ir, the remaiciog 
capsule vary from 600 t o  750 C. 
imately 1250 W / T .  
3500 MWD/T. 
exposures: 2l00, 3500, 5000 W / T .  
were discharged at an exposure of 2100 MUDIT. Six more ccipsules remir ing 
in the reactor w i l l  be discharged eazxly in  February a+, this sans eicpcsuze. 
B e  center Lzl.cmiumtemperatures of the fuel  rods i n  these capsules are ir, 
the range 400-500 C. 

Reactor swelling experiments of Zircaloy clad 

Exposure o r  all the capsules is approx- 
Goal exposure on the high temperature capsule is 

The lower temperature capsules wil l  go t o  ttje follovilig 
SeveL swelling capsules i I z  D 3eaczor 

An ex-reactor t e s t  simulating the chargizg of an NPR fuel alemer proto- 
type in  a Zirraloy-2 process tube showel a prablem of severe prccess w b e  
scratching. 
the process tube afker a number of charge-discharge operations, thase 
scratches may lead 50 localized corrosion o r  act as regiocs of E ? Z " E ~ S  

Lrr addition t o  the loss of metal and eventxdl 5hinning of 

concentratioh. A ser ies  of t e s t s  have beer completed 
autoclaved Zircaloy-2 samples w i t h  contact areas from 

I I 7 3  
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were placed under a load of thirty pounds and pulled across another larger 
autoclaved Zircaloy-2 plate ,  simulating the process tube. 
the Zircaloy-2 plate occurred in  l e s s  than one foot w i t h  all the specimens 
tested. 
w i t h  sliding autoclaved Zircdoy-2 supports w i l l  break through the oxide 
film and scratch the parent meta l  of the process tube. 
t e s t s  were made t o  see i f  other surface materials could be used on the fuel 
element supports. 
not damage +,he process tube, whereas, tantalum, aluminum, and tungsten 
carbide scratched within a distance of one foot. 

Scratching of 

"hese t e s t s  indica+,e that charging and discharging fue l  elements 

Another ser ies  of 

Soft materials such as copper, bronze, and graphite did 

A fuel  tube support that. provides large area of contact w i t h  the process 
tube and small areas of contact with the fuel  rod o r  tube w a s  made. 
design which may decrease tube galling and scoring increases support 
contact area. 
rounded corners. The plate  i s  attached t o  the fuel  tube along the plate 
center l i n e o  
Tests are planned t o  determine the pressure drop caused by t h i s  support. 

This 

'JZe  upp port i s  a thin square o r  rectangular plate with 

Two of the free  edges of the plate contact the process tube. 

Coextnrded bonds which have been subjected t o  a uranium beta treatment 
and tempered by lead bath quenching at temperatures i n  the range of 
350-540 C behave no bet te r  during fa i lure  than other slowly cooled bonds. 
For practical  pwofies there are two types of bond fa i lure  behavior -- 
bad and good. 
quench, lead quench, air quench) through this  c r i t i c a l  tenrperature range. 
"Bad behavior" bonds can be made "good behavior" bonds by annealing o r  
a g i n g  below the c r i t i c a l  590-600 C temperature. 
aging may occur k-reactor  during the early service l i f e  of the coextruded 
fuel ms.terial. 
bond w i t h  regard t o  i t s  fa i lure  behavior i s  currently being tested. 

A bad fa i lure  behavior resul ts  from rapid cooling ( o i l  

Such an annealing o r  

The role of irradiation and burnup or  the nature of the 

A 7-rod uranium-zirconium clad fuel element was intention-y ruptured 
i n  the 3x3 loop at the ETR on December 12, 1959. The fuel  was operating 
at 128 kw/k., 300 C cooling, 2000 psi ,  60 a m .  After mechanically 
piercing the cladding, the fuel  operated for  seven hours at fu l l  reactor 
power. 
s a 1  amount of f i s s imable  products were released. 
cessful from the standpoint of demonstrating the ab i l i t y  t o  rupture 
elements by remote control. 
IPD on types of instruments tha t  should be used t o  detect failures in 
the NPR. 

Multi-channel analyzers on the effluent stream indicated that a 
The t e s t  was suc- 

It a lso  presented valuable information t o  

Under cyclic temperature operation, polycrystalline uranium develops 
microstress distributioce due t o  the anisotropic thermal expansion of 
the uranium crystals. These microstresses affect  the macroscopic creep 
rates.  Creep t e s t s  are being run. on uraniumwith large temperature 
cycles (b, '11) 200 C) t o  simulate the temperatme cycles observed i n  
reactor fuel  elements. "he first t e s t  was  cycled between 150 C and 
465 C a t  one cycle a day and at  2000 psi  stress. 
ature of 465 C ,  t h i s  load gives negligible s t ra in  ra tes .  After s ix  

Under a uniform t ewer -  
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temperature cycles, the t o t a l  s t ra in  is  6.5 percent,. 
occurred during the temperature changes. 
uniform and varied from three percent on t.he f i r s s  cycle t o  0.21 per- 
cent on the fourth cycle. 

Design Analyses and Computations. 
designs should be established. As a start, a note was c i r cda ted  d2S- 
cribing w h a t  operational- reqyirenents must be specified t o  design and 
test end closures and w h a t  thermal, hydraulic, and mechanical problems 
needed ei ther  analytical o r  experimental methods of evaluation t o  see 
i f  an end closure sa t i s f i e s  operational. requirements. Solutions were 
found f o r  determining maximum surface temperatures ir f l a t  and toroidal 
end caps. Numerical evaluation i s  s tar ted.  A mechanical tes t ing method 
f o r  unbonded end cap for duplicating the effects  of expansion incompat- 
i b i l i t i e s  between the fuel  material and the end cap is  under development. 
The successful development of t h i s  technique depends upon fonning a bond 
between a Ni-M-Cu alloy and Zircaloy-2. 
by Dynapsk coextrusion, but the extrusions were not suitable f o r  end 
closure tes t ing.  

Fac i l i t i es  and Equipment. On Noveniber 30, 1959, seventh day of 2Lth 
ETR cycle, the $Eessure tube in  the CG 6x9 position of the ETR fractured 
a f t e r  5.35 x 10 nvt f a s t  ceutron exposure. Radiometallurgical exam- 
ination of appropriate tube samples is completed, and report EM-63556 
w&S issued. 1% was concluded the tube fa i led  because of local  
overheating t o  a temperature between 1400 t o  1700 Fe %e replacement 
tube should be instal led in  the ETR on o r  about February Z e  

The straining 
The s t ra in  per cycle was not 

A rational basis for end clcsure 

Some bonding has been accoql i she i  

The Dynapak was used t o  fo-rm ac end closure OE one ir,ch OD by one-half 
inch ID, coextruded Zircaloy-2 c l ad  fuel elements. 
bring the inside jacket and outside jacket 3ogefher so the %wo c o d 6  'ce 
joined with a single weld pass. 
enclosed in  a 1-1/2 inch diameter die c a v i t y ?  
applied by the mapals with rubber and wax as a pressu-e trar,smirt.ing 
medium. The outside jacket was t u n e d  ir ,  with exce1lec-k results, %a+; 
the inside w a l l  cracked because of multi-axial s t ress  cord.it-ior.s. lkis 
d i f f icu l ty  should 'be overcome wi+h f u r%er  experiinertar ion. 
t e s t  specimens are la,rge OL both enads i n  order to confine high s h - 5 ~ ~  53 
the gage lergkh. 
specimen is  generating heat as would be the esse w i t E  U-racium lurir-g 
irradiation. 
ia t ion tesf iag,  the excess -iani-an on tte ends of specimns are r.-?laced 
with Dynapak coextxsion bonded Zircaloy-2. A 1/8 iLch w a l l  thicknesz 
sheath aroucd a 1/4 inch diamt%ter rod broke a? the bcLd because of 
thermal expansion ir,compatibiliries, 5ut a 0,075 inch :kick ZircaLsy-2 
sheath was  successfdly Dynapak CG2Xt32ded. 
10:l. 

The object was r,c' 

Forming was iione cold w i t h  a s4apcd d ie  
Formirig pres3L-e was 

Tensile 

These large ends perbu2-b the heat dis t r ibu t ior  w k z  ;he 

lz order sc design a suitable urariium specinen f w  iz&- 

The er-rufior,  razic was 

An experimental md theoretical  analysis of the kinetics of the Dynapak 
was undertaker_ so the  Dyrtapak may be use43 more effeczively vi5t lsss 
tool breakage. 
punch actior- dequayely f o r  the study. 

Mavies taker, at 2000 frames/second appear tc stD$ ?he 
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2. REACTOR PROGRAM 

Coolant Sys t, em= Davelopment 

Low TemperaTure Alumirmn Conos ~r, Testing. 
reactor grade nickel-plat3ed fuel elements at  80, 120, and 165 C is  con- 
t iming .  
good coxrosion resistance 

Out-of-reactor testing of 

Inspections at, four- and six-week exmx%res showed extremely 

x-8001 dummy f u e l  elemerira w i t h  defected autoclave coatings exposed at 
165 C in process water were inspected a f t e r  five and seven weeks of ex- 
posure. One piece vas removed at each exposure t o  examine the accelerated 
attack, An x-8001 dummy exposed f o r  f ive  weeks showed a groove type of 
corroEion not particularly oriented with the direction of flow. 
grooves were fifc.y tc 100 mils wide and five t o  ten mils deep. 
were not similar t o  those experienced irr-reactor. 
posure a C-64 durmny was removed with similar groove corrosion but t o  a 
mch lesser extentc 

The 
The grooves 

A t  seven weeks of ex- 

The test. t o  determine the corrosion effects of a s i l i ca t e  f i l m  on x-8001 
&&ee i n  120 C process water w a s  completed after seven weeks of exposure. 
!&e f ina l  results indicated almost no change o r  a slight re&uct.ion ia 
corrosion raz.e,c 

Deconramina+,iorL of Present React.ors. 
sir@e-paes f lov  faci l ixy d . w i r 4  the past mnth.  
coxitamina-kd D Reactor p ig t a i l s ,  
(inhibited t i s u l f a t e ]  at eignt gpm and 50 C f o r  2L minutes gave a decon- 
tamination factor  of L3. TWO tests at four gpm a eight g p m  with 2.5% 
Wyacdotte-1112 gave no appreciable decontaminatim. 
2? 5% Wymdot.r.?-1112 w i s h  2.59 diatomaceous earth aXied showed an insig- 
nifican? increase in  the decontamination factor.  

Five t e e t e  were completed i n  +,he 
The test  pieces w e r e  

A lo$ solution of Wyandotte-1112 

Another tes t  of 

A t e s t  of a three o z / g d  solution of Turco 4306 E at- eight gpm and 50 C 
for  25 minutes redaced +,he ac t iv i ty  t o  essent ia l ly  background. However, 
Zircaloy-2 co~pons ir ,  ?kc T e s t  sectior; showed a corrosion penetration of 
one m i l .  

Evaluation of Hydrazire f o r  Remcval of Oxya en,. , 
determiu effec:iver..esE of hyiirazine as a corsosioc id i ib i to r  for  -' 

A k a t i c  test was  r w  t o  

ccbori e t  e e l  ir, oxygerL- saturated- vater at low temperature 
carbon Eteel samples dere expsed i n  water at room teInper8ttll.e and at 66 c .  
Three differeLt waze?: quality sys-bems were studied: 
deoxygenated s 8 1 ~ ~ l e ~  as controls 
samples t o  st.udy the cqgec effect,  and (3) f i l t e r d  a0.l oxygen-saturated 
sazpleE t o  study t t e  combined effEct of oxygeL and impurities. h p l i c a t e  
samples were a l so  prepared at pH levels  of seven and ten.  
were arranged i n  groups of three w i t h  the following hydrazine concentra- 

cmcen'ration, and C3j nydrazine cor;.ceIxratiori equal t o  f i ve  times r L e  

Polished ' 

(1) aeionized and 
(2) deionized and oxygen saturat-ed 

Tne sanrplee 

. r i  i+Aonc: t . l j  no i-y*azine, (2) nytizazix caicentl-a%ion e q u a  t o  oxyger, 
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oxygen concentration. 
five-day exposure period: 

The following observations were made during 8 

1. 

2. 

3-  

4. 

Corrosion in  the pH 10 samples was l e s s  than i n  the pH 7 
samples under all conditions. 

Corrosion increased at the higher temperature under all 
conditions 

Corrosion w a s  worse i n  the filtered water samples than 
in  the deionized and oxygen-saturated saaples. 
appreciable corrosion w a s  observed in the deionized and 
deoxygenated samples, as expected. 

No 

Corrosion rate in deionized and oxygen-saturated water 
was decreased by higher hydrazine concentrations. The 
rate appeared t o  increase., however ,  i n  the f i l t e r ed  
water under the same conditions. 

A sample of 12-30 mesh activated carbon was received f o r  some catalyst  
studies of the hydrazine-dissolved oxygen systems. 

Decontamination of Stainless and Carbon Steels with Ammonium Citrate.  A 

test has been made using the APACE process preceded w i t h  peroxide- 
bicarbonate. 
h ib i t  carbon steel corrosion. 
the range of 0.10 t o  0.20 m i l ,  wkile s ta inless  a teel  coupons corroded 
about 0.01-0.02 m i l .  
high, 50,000 t o  70,000 c/m, and D.F.'s w e r e  lowJ 30 t o  50. 
the stainless s t ee l  coupons cleaned up bet ter ,  with D,F.'s of about 100 
and f ina l  ac t iv i t i e s  of about 20,000 c/m. 

Enthone-11 (0.2qd) w a s  added t o  the ammor,ium c i t r a t e  t o  b- 
Total.corrosion for  carbon steel w a s  ir, 

The f ina l  carbon s tee l  coupon activity w a s  gen3r-J 
By comparison, 

Effect of Cycling on Decont&n&ion:* 
technique of repeated short interval exposure of coupo~s 10 N a O H - M O L  
and an acid step. Both two-minute and one-minute exposures were Zried. 
There w a s  good defilaing a f t e r  three complete cycles; defilming was  i& 
as good on other coupons exposed for  the same length of t i m e  Witkoxt 
cycling. 
time with the cycling process, are: 
and (NH4)2 cbtrate. 
processes were about 0.03 mil, which i s  essect ia l ly  the thickness cf tl.5 
magnetite film. 

Labomtory t e s t s  were &e using a 

The acid rinses,  i n  the order of the best defilming in the least 

Corrosior losses by the carbon s t ee l  f o r  ali cf %nese 
Turco-4512, Turco-L5l8, WyaLd.at':e-1112, 

Effect of Irradiation on Corrosion i n  Hi&-Temperatwe High-mi ty  Water- 
Corrosion data from thrse in-reactor corrosioIz tesm i n  the KER loops 
indicate there i s  very lit-cle effect  of irradiatior, on corrosion of s eve rd  
alloys of aluminum, 304 stainless steel, Zircaloy-2 and Zircaloy-3. "WO 
of the tests were i n  neutral  pH deiocized water and %he other t e s t  was  i n  
pH 4.5 (H3POi) deionized w a % e r .  Although tine +,en;pera%l;res varied consid- 
ably w i t h  time, the nominal t.emperat.Jres wers about 200 C. 
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Heat Excnar,ger Scd i r ,g  'IssTs- 
after t v o  rnonTLs of sprat 'im wizh mv coolirig wazer followitg the de- 
scalirig mns$ 
heat exchanger, -i&icrr had 'Deer, descaled with inhibited H3PO&, md the 
bottom Inca? excnager, wLich r&. beeL descaled with inkibited H2SOL 
Rust barnacle: aboct 1/8" mgir WSE fourid i n  stagnart areas OTZ the carbon. 
steel Ehell baf'flec 
ard cold inkibised EC1 WE. being Flamed. 

The ELMG-1 heat exchangers were examined 

There W a c  r o  difference i n  scale k-dld-Lip betveer. the top 

AMitionaL aezcaling xests wing  cold irhibi.ced H2S04 

Stmctilral k t  trials DEvelopmtt - 
NPR Zircaloy Precess Tubes 
the fabricatior of 13 NPR process tube. 
proceecied s;nootk?ly, and the tubes emerged wi th  LC apparent scratches but 
w i t h  varpr;g swat s of bow< The bow was removed by a press stzaighteuing 
operatior, TLYE of %he ?u%eE had been stripped of drawirrg Iabricm3, and 
one had beer. irspected a; of c J ~ ~ * ~ a r y  22. 
galled are&: insid?, wr.icl were successfdly removed by localized grirLdir,g 
Clean-up a%? ir.,cpectior, 1s proceeding on the remainder of the rubes> 

The fir& 'CUDE produced by Allegheny LuCLum Steel Corpor&tion went through 
the rocking ~ I " O C + Z S  at Tube Reducirig Corporation or1 Jar~uary 19. This tube 
passed througt the  fake  r d u c w  u n w a t f u l l y ,  emergirig with lesE than the 
uaual bow or Epiral ard a herder r k ~ a r i  riormal outside surface. Seven more 
tubes were precessed during The next fwo days, md four more are nearly 
~ a a y  f o r  tuba redLcir,g 
Jan-;asy 25< 

Chase Brass atid Copper Company has coq le t ed  
The f i n a l  drawing operation 

Tkis one tubs: had two small 

InL=pect,ian i s  proceeding during the week of 

StFeGs-Rl;ptux Faci l i t i es  No informatioE ari tho stress-mFture properties 
of Ziscalqy tubing at anticipated reactor operating conditions is PmSentlY 
availaUe, aJtLougk Z F Z T S  t o  &&ermine tne CLtim%e burstirig s t r e n p k  at 
operstirig ccjccliTiozs Lave beerL -de. Scopir,g is  irr progress f o r  faci l i t lcc ,  
which car: be e?rrl;loyc~ for mziklr,g . ' ; z~ss -=7q~xze  studies 01; both miirradiated 
a d  irsadiated tiping. 
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present urihowz- Tne a s s e d l y  i s  t o  be discharged aurir-g the next. shut- 
down pcrlod- 

HyCtraulic Studies 
vere determiLed for  f d l  length charges of self-supported I & E fue l  rlc- 
ments in  a r ibless  zirconiumtube of C Reactor geometry. 
annulus t o  hole flow s p l i t  r a t io  of 1.97. 
greater t h a n  :hat of curEnt C Reactor geometry with C - I 1  I & E f u e l  ele- 
mentxC 
ra te  about 4% less than that  for C - I 1  I & E f u e l  elements. 

Glass Heat Transfer Test Section. 
e lec t r ica l ly  heated rod in  a glass tube with annular water flow vas built< 

t e a t  section i s  provided wi%h a themcouple plate  at the water outlet  end 
of the tube tc measure l c c a l  wat.er temperatures around the annulus. 
glass is so supporzed tha t  i t s  position car1 be fixed e i ther  concentric or  
w i t h  b o r n  eccemricity w i t h  respect t o  the heater rod. 

The t e s t  seczlon w a s  desiGed primarily t o  investigate circumferential 
temperature variatioris due t o  eccentricity.  
i t s  pressure limitations, t o  investigate forced convection boiling pher..omena. 
I n i t i a l  experiments were performed t o  determine its  capabili t ies in h- 
vestiga*ing zhesr problem 
section ~’2% a 1OO-mil armulus were performe5 to determiue circumferential 
temperature variations an& t o  provide local  boiling t o  be-photographed with 
a high s p e d  motim picture camera. 

Ekperimental isothermal Qd.raulic demand characteristics 

The data show an 
The pressure drop i s  about 9’$ 

E i E  increased p r e i s z e  drop w i l l  result  i r i  a normal tube f l o w  

A heat transfer t e s t  section 1Jsifig an 

tube i s  1.5-iuch ID precision bore g l a s s  pipe, 30 imhes 101ig~ The 

!Che 

It w i l l  also be used, vithir, 

Experiments using a 24-inch long heat,ed 

‘Be  irAzial. circunferectial water temperature measurements gave e r r a t i c  
resul ts .  
tempera-twe gradiert acyoss the  annul^^^ 
measured i n  a case where the b-dk i n l e t  t o  outlet  +,emperatwe increase 
was about 35 F o  
t h e m c o q l e f i  of the t,hcmcouple plate  were not inserted equal distuames 
in t c  the wmer s?rea,n, the radia3 +,emperature variations masked circm- 
fererxial  variations. 
improved t h e m c m F l e  inetalla.tiosC 

b t i o n  pict,mee of loca l  bo i l ing  were made a$ speeds up 30 3600 frames 
per secocd of local  boilirig unikr conditiom cf 30 t o  60 F subcoo1ir;g 
While these f i r s t  F iczues  were not mtirely Satisfactory as f a r  as l i g h t b g ,  
camera focus, and operating procedures are concerned, they did provide 
interesting qualirative i n f o m t ’ i m  and gave promise of oktairling fuXher 
improved irzformat ion 

The pic twes  showed that  even under the degree of subcooling used, laca l  
boiling was ng.zrous. 
u p a  leaving ?LE heaxed surface %UT aczually cmt imed  tc grov or  coalesce. 
There W ~ E  a siighT ~ J T  pror,cuztced upwsrd movement of the bubbles. 

This was determined zo be the result of a rather severe radial 
A gradient of about 8 F was 

This is  icteresting in itself; bur also, since the  

Plans  were made f o r  further experime=t,atiorr with an 

F u r r h c l m r e ,  the  bubbles f o m %  did not condexxe 

LiLear 

BE 
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velocit ies of the bubbles were calculated t o  be as great as 60 fee t  per 
second which may be compared w i t h  the single phase water velocity of 
seven f ee t  per second. 
tha t  there exis t  temperature gradients within the water aad tha t  l ~ c a l  
boiling effects can be quite pronounced. 

Laboratory Equipment. 
instal la t ion of the steady-state equipment of Project CE-8311. 
anticipated that the shutdown w i l l  last fo r  about two  months. 
l a t ion  progress t o  date has been on schedule. 

The quali tative observations seem t o  indicate 

The high pressure apparatus was shut down fo r  
It is 
hstal-  

Heat Transfer Characteristics of 7-Rod Cluster Fuel Elements. 
experimental heat t ransfer  data were obtained from an e lec t r ica l ly  heated 

Pzkher  

m&up of a 7-rod cluster  fuel  element. 
rods, 0.704 inch in diameter and 35 inches long, equally spaced in  a 
2.70 inch horizontal flaw tube. 
rod i n  the cluster  was greater than tha t  of the six outer rods so that  
each of the outer rods had a 42$ greater heat generation rate than had 
the center rod. 
temperatures and water temperatures i n  the various flow channels. 
were obtained a t  heat generation rates  of 11k,QOO t o  410,000 BTU/hr-f t  , 
flow rates  of 57 t o  135 gpm, an out le t  pressure of 535 p i g  and ar, i n l e t  
temperature of 425 F, tha t  is 20 F subcooling. 

The mockup consisted of seven 

The e lec t r ica l  resistance of the center 

Themcouples were instal led t o  measure rod surface 
Dat.2 

The data show tha t  inter-channel mixing was  negligible. The water tem- 
peratures of the various flow channels were those which would be calcu- 
la ted  assuming no inter-channel mixing. 
by the f ac t  t ha t  the center rod surface temperatures were  approximately 
those of the outer rods despite the lower heat generation ra te  of the 
center rod. This shows the effect  of the higher water temperature in  

This is  further subssantiated 

. the inner channels. 

The data alsa show that  phase 
bulk boiling did not occur. 
expected, greater a t  l o w  flow ra tes .  
ference i n  temperatures between top and b o t t m  rodE i3 one nm- a t  a flow 
r a t e  of 57.7 Qpm and a 15 F difference in  another -un at 135 gpm.  

separation vas significan? even though 
!Qte phase separation WEE, as would bP 

This was evidenced 'sy a 40 F d i f -  

Shieldiw Studies 

Neutror, and Gamma Attenuation. 
t e s t  slabs nave been baked a t  320 C and placed iIi the shield f a c i l i t y  
fo r  irradiation. 
previously baked at 100 C ,  ..ere removed fromthe shield f a c i l i t y  and place3 
in  an oven where +,hey w i l l  be baked a t  320 C 
counted and analyzed, t h i s  w i l l  complete she k s t i n g  ar, 100 C. 

The second i r radiat ion of as-cured iron-serpentine concrete (210 lb/ f t3)  
w a s  made and the f c i l a  from the f i r s t  i r radiat ion are beirg cowted, 
This c x c r e t e  has been recornended f o r  use in t h e  frmt and rear  trio- 
logical shields of the NPR. 

The perforated ferrophosphorus concrete 

The iron-serpentine concrete (265 l b / m  ft) test sldb5, 

Mter the f o i l s  have beer- 

t 2 v l  I 8  L 
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Foils f r o n t h e  secot.ci loaciing of the NPR boron s tee l  therxal shiel3 test  
were cour_ted %air because of discrepancies i n  the resul ts  fromthe first 
counting- E e s e  data a n  nov beir,g analyzedo 
from the t h i r a  l o a d i q  was" completed- 

Counting of sulfur f o i l s  

B e  delivery d m e  f o r  the parts of the Perlow Recoil Neutror: Counter from 
t h e  Argome Laboratorieg has beer; exterded f o r  tvo weeks. 
are under way TO conglete the assembly there.  
fraction unit f o ~  the 1OO-chanr;el arralyzer are  i n  progressc 
stallatior,  showed tha t  the unit would only subtract or: the first. 20% of 
the spectrum 

Negotiations 
bd i f i ca t io rx  on the sub 

I n i t i a l  in- 

Masonite Thermal D-e. 
requested by IPD psrFomel, has been complesed. 
from the shield step plug used originally in the shielding f a c i l i t y  atop 
the DR React,or* 
from 120 t o  200 C,  and the weight l o s s  (due t o  loss of hydrogen and oxygen) 
w a s  measured as a function of temperature. 
the follo-xing table: 

Die study of thermal damage t o  irradiated masonite, 
Small samples were taken 

The samples were heated i n  air  at m i o m  temperatures 

The results are indicated i n  

T e q .  ,, C Heating Time, hrs. weight LOSS, 4 

3 * 4  
7.1 
11.5 

A l l  of the samples darkened in  c d o r  on heating, though no i s i t i o n  was  
observed. The reeulze of this investigation have been transmitted t.0 
IPD personnel and were used t o  ra ise  the temperature l i m i t  f o r  exposur€ 
of the masonite shields t o  ar.. air  atmosphere from 100 t o  150 C. 

WEAPONS - 3000 PROGRAM 
Research and developmetr. ir %he f i e l d  of plrttonium metallurgy continued i n  
S U F ~ O P ~  of t a e  Ranford 234-5 Bu41Siz.g merations and weapons development 
programs, of :he University of C d i f o z i a  kwrecce Radia?,ion Laboratory 
(Project Wcitney' 
distribution l i s t s  ap-grcp-iate t3 weapons development work. 

Details of t-hese ac t iv i t ies  are reporzed separawly via 
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C. REACTOR DEVELOPMENT - 4000 PROGRAM 

1. PLUTONIUM RECYCLE PROGRAM 

Plutonium F'uels Development 

Basic Studies. 
plutonium dioxide. 
approximately 600 and TOO C on plots  of b L / L  versus temperature. 
same data were obtained fromthree different samples, each apprcximately 
1/2" diameter x 1/2" long, which had been run i n  a vacuum dilatometer at  
a heating rate of 25 C/hr. Expansion curves determined f o r  U@, copper2 
and aluminum were continuous through th i s  region indicating the cause i s  
not due t o  the apparatus. mm Hg, was em- 
ployed: however, i n  view of the l o w  temperature of the discontinuity, 
vaporization t o  a sub-oxide seems unlikely. When a sample was run i n  
helium, there w a s  no evidence of a discontinuity which indicates tho  cause 
is  not due t o  an allotropic transformation. Investigations in tc  This 
effect  w i l l  continue using both dilatometric and high temperature x-ray 
diffraction techniques. 

The effect  on par t ic le  s ize  of heating 300 C oxalate calcined PuOn, ir, 
air has been found. 
Sub Sieve Analyzer, were found t o  vary from 0.9 micron fo r  +,he 
calcined material, t o  2.30 microns after h e a t k g  t o  temperarx~es near 
1000 C. 
i n  hydrogen w i l l  be determined as soon as the various batches of oxide. 
are available. 

Investigations have continued on the t h e m  rxpansior, of 
A s l igh t  discontinuity has been observed between 

The 

A relat ively higk vacuum, 

Average par t ic le  diameters, as determined ky a 
as- 

The effecf of calcination temperature OI? the s t a b i l i t y  ~f Pub - 

Studies on the formation of plutonium uranium carbidcs have been resum&" 
The induction furnace was  used tc make a kea% of h O 2  Fixed with g-%Fhlt€ 
and U@ mixed with graphite. In  eack case stoichiometric, less thar ,  
stoichiometric, and greater than stcichiometric amounts of graphite fo? 
monocarMae formation was added along with a Sinder and pressed into 
pel le t s .  
near 1800 C- 
were cooled i n  ~ m c ~ u ?  and then examined i n  the hood atmoEphere, which ;rTas 
nominally argori. 
porosity, due to gas evolution durizg reac+,ioG. 
hood proved incapable of enough pressure t o  recompact, the porms pellets 
and two of them were l o s t  i n  t h i s  operatior. 
sintered f o r  four h o r s  at 1900 C. 
the formation of T X  
but look more l i k e  h z C 3  than the monocarliide. 
being repeated w i t h  a higher capscity presE i n  The hoocd; this s'nodd ne= 
tha t  higher density, more homogeneous pel le ts  Till be produced. 

As indicated by the b e l l  jar pressures a react.ion took place 
After holding fo r  two hours at, tk-i: t eqera+-Ge,  the pllt?!ts 

Tfre Fel le ts  showed a considerable amount of shr inkec  a.crJ. 
The ha-d press Lr, TI?-+ 

The ctrer four were re- 
Pselimisary x-ray data show clearly 

The l ines  of the h samplzs a z  L o t  very s t r o ~ g ,  
The ewerimen+, i s  preseatly 
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Fuel FabricaTiorz. 
inspecting the c1addir;g q u d i t y  of the P€U'R fuel  rods. 
ir, operation and the standards are being evaluated. 
of some of the tubing irdicar,es the presence of defects i n  excess of 10 
mils 0 

KLtrasonic tes t ing t eck iques  are being developed fo r  
The equipmen% i s  

Preliminary inspection 

The canning hood, boded ciratrbench, and welding box are beira activated 
i n  the Pilot Plant. As soon as they become available, the erhire fab- 
ricatioI?, w i t h  the exceptior, of extntsion, straighcening, and cut-off, 
w i l l  be performed i n  the 308 Bldg.  

The Zircaloy tubes are being swage sized on a stainless s t ee l  mandrel t o  
give as uniform ar,. inside diameter as possible. 
sometimes causes a s l ight  bending of the tubes, at13 it is necessary t o  
straighten them after swaging. 
scratches on the inside surface of the tubes creating bums which make 
loading of the copes d i f f icu l t .  
treated with emery to remove any burrs. Eigh.r; hundred and t h i r t y  tubes 
are currefitly i n  the process. 
406 have been completed and are ready t o  have the f i r s t  end caps welded 
in  placec 

Enough bi l le ts  f o r  666 cores of the corrosion resis tant  alloy have been 
c a s t ,  180 .luring the past month. In order t o  reduce the re jec t  rate f o r  
b l i s t e r s  on extruded rods, the pouring ra te  was increased t o  f i l l  the 
mold as rapidly as possible, thus reducing t he  possibi l i ty  of entrapping 
air i n  suddenly chil led metal. 
since the pouring operatiori i s  maGually regula%ed, consistent control is 
diff icul t  
catior, r&te was increased through the use of unheazed molds. 
and four cores have bear, extruded and of these, 228 have been completely 
finished and are  ready f o r  loading. A graphite lubricant i n  the form of 
dag i s  beirig applied t c  che outside surface of the cores t o  assist in 
loading and t o  help the the& cycling problem. 
beeri completed and are .ready f o r  etching and autoclaving. 

Tnis swaging operation 

Also, the gauging head kas caused small 

The inside diameter of the tubes i a  

They have all been preliminary gauged and 

The re jec t  r a t e  has beer; cut in half ,  but 

!&ere have been no coaosior; test re jec ts  since the so l id i f i -  
Four hundred 

Forty-three rods have 

Zircaloy end byackets of the k r k  I-G desi@ are bei-4 fabricated on an 
accelerated basis t o  meet %L;E April delivery date. 
are under way t o  projectiorr resistance weld the 3/8" d i e t e r  sleeves to 
the &rod rirg and 12-rod ring. 
with the other p a n s  and fusioc welded, i n  ar, i o e n  gas welding box. All  
par ts  nave beel, machined from The Zircaloy stock found. on s i t e .  The 
large and small rings were machined from scrap tubing -remaining frorri 
other jobs. Ocher pa;rts were made from 5/8" rod and 1/16" sheet, both 
cf wLich WEIT available from stock. The 3/8)' d.iam%er tubing has been 
purchased off-s i te  and i s  to be shippea by tne  8th of Febrcary. A l l  
fixtures have beeL coq le t ed  ir;cl&ng the necessary too l  and die work 
for  fcrmixig tlx prcjecticns i . ~  the rings. All pmjection Pesiszance 
welding i s  beirig dorLr v i tk  The cooperation of Celomic Fuels Xkm1opren-t 
O-pration. 

A t  the  present, plans 

!Fhese subassemblies w i l l  then be aesenibled 
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Fuel Evaluation. The 11-inch long Zircaloy clad 3.1 w/o Fu alloy 3-rod 
cluster (GEH4-46) has successfully completed izs irradiation in the HI% 
This element was fabricated by swage sizir,g the Ziscalcy tubes onto cores 
which had been lubricated with graphite. It was irradiated 32,8 days for  
a calculated meximum burn-up of 33 percent of the Ri atoms. The rhennc- 
couples, however, indicated an average power generation of only 38 kw/f't 
of element inscead of the calculated value of 75 kw/ft 
t h i s  discrepancy is not apparent at t5e present time. 

The resson f m  

The fabrication of a three-foot long Zircaloy clad 7-rOd clueter (GEH-11-3) 
containing UOpPu% siatered pe l le t s  i n  as-received tubing has been com- 
pleted. 
pressure loop i n  the ETR, 
and then sintered t o  densit ies of the order of" 95 percent of theorezical- 
The pe l le t s  were ground t o  0.502 + 0.001 inch diameter and loaded into Zr 
tubes with a 0.506 inch inside d i k t e r .  
maximrrm of 13 kw/ft i n  a thermal flux of 1.28 x Id- 

The high density uop0.026 a/o Pu@ (GEH-14-19) which had been irradiated 
i n  the MIlR t o  a 0.18 a/o burnout has been through radiomtallurgical exam- 
ination. The s tmcture  contained no central void but had extremely large 
central grains which transfomed to radially oriented columnar grains. 
Urge  isolated spherical voids were rioted i n  the grair. centers while the 
voids d o n g  grain boundaries were tubular i n  shape. The f iss ion gas re- 
leased totaled 23.3 percent of tha t  gecessted. The gas sanrple contained 
14.5$ Xe and 2.8$ Icr. 

This element w i l l  be irradiated in the high-temperature high- 
Six-tenths w/o PuO2 was mixed with depleted U02 

These rod w i l l  generate a 
nv, E 

All ten high density U02-Pu02 capsules ( G E H - i d 2  t c m  911 have beer! 
irradiated in  %he bQRo The specimens C m t a i I :  mechanical m i x t ~ ~ e s  of 
UQ-Pu@ with 0.0259 t o  5.67 a/o PuO2-  
Two are currently being examined i n  tne Raiiomet.allurgy Laboratoq-, 
significam changes i n  external capsule dimer-siona TerE ooteit.. 

All ten l o w  density U C Q - P U ~ ~  capsules IGEH-l&-hS t m ;  7;5! have beer 
i r radiated,  
0.187 %o 7.b5 a/o Pue. 
capsules have a lso  been irradiated.  
mixed crystal  oxide compacts 
the Radiometallurgy Laboratory. 
2.5'' long) decreased 0.0015-0~002ft i n  liameser an.9 iocyeased C ~ O O ~ "  IX 
length 

E i g h t  yere recently 6ischayge3a 
NG 

specimens contain mechanical mixfurrs of U02-PiCz WiTL 
Twc additional low density SO:-O 0259 a/o h O 2  

E e  specimexx coritain nmxi t r e r rd ,  
Om s q l ~  is p-resen-1-7 beir-g e x a . m i ~ . ~ l  irA 

Ttze capsule c1addir-g !S/16" d.lameY~r by 

The AI.-Pa and A1-12 w/o Si-& allcy cap-des !GEB-lL-C: t h a  12) vi+h 5 ,  
10, 15, and 20 w/o Pu are LOW being e v a l i i a t e l  
have beec subJect,ed t o  about 0,1 a/o b.,rzcxt. 
the cladding (9/l6" diamtep by 2.5" 1mg.f VFF as follcwc: 
decreases raged frorc 1 S to 3 5 mils vLer=s_c the ler.@i iGcrease6 
ranged froa zero t o  33 milsa 

A l l  specimens *fer? t o  
PimerLsiorzal chmg€s 12 

i t i a x t e r e  
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Fabrication Development. 
c l a d  wire wrapped rods i s  continuing. 
indicated that the tes t ing pressure i n  the autoclave w a s  affecting the 
results t o  a greater extent than expected from thermal stress calculations. 
Ten Zircaloy clad rods, 33 inches long were fabricated w i t h  a minimum 
diamet ra l  gap of 0.004 irxh with no graphite lubricant. 
wrapped with a Zircaloy wire and thermally cycled between 100 and 350 C i n  
the normal manner with the exception that the vessel was operated at  zero 
pressure. After 80 cycles, no dimensional changes, distortion, o r  loosen- 
ing of the wires was observed i n  any-of the ten rods. 
that the testing pressure w a s  definitely af'fecting the thermal cycling 
resul ts .  
w i l l  be cycled between 150 and 350 C at a pressure of 1000 psi .  It appears 
that a thicker w a l l  on the Zircaloy cladding would help the thermal cycling 
problem. 

Two Pu-A1 capsules which were injection cast f o r  i r radiat ion tes t ing i n  the 
MPR were found t o  be unbonded and not representative of pneumatic injection 
castings so it was decided t o  refabricate the 2-1/2 inch long capsules 
a f t e r  determining a method for  making bonded elements. A nine-inch long 
s p l i t  tube furnace was used t o  prevent the castings from freezing before 
a reaction layer was obtained between the aluminum and Z r  tubing. 
furnace was placed above a crucible furnace containing molten aluminum and 
various combinations of heating cycles and melt temperatures were explored 
by injection casting in to  Zr tubing. 
10-inch long Zr-clad aluminum casting could be made by forcing aluminum at 
730 C into Z r  tubing w i t h  atmospheric pressure. 
t o  800 t o  900 C before the casting w a s  made, and the evacuated Z r  tube was 
then lowered through t h i s  furnace until the end containing a tapered alumi- 
num plug was  immersed in  the molten aluminum. 
melted, atmospheric pressure forced molteli aluminum in to  the tube un t i l  it 
contacted a vented aluminum freeze plug. 
furnace for  30 seconds and then remmed and inverted during solidification. 
Two 1.9 w/o Pu-A1 castings were made by t h i s  method. 
be made by th i s  technique and shipped t o  the MI% f o r  i r radiat ion testing. 

Thermal cycling experiments on dunnqy Zircaloy 
Some previous cycling experiments 

They were hel ical ly  

This demonstrates 

Additional rods have been fabricated by various techniques and 

The tube 

It was found tha t  a uniformly bonded, 

The tube furnace was  heated 

When the aluminum end plug 

The casting was l e f t  in the 

Four capsules w i l l  

The heating pattern in the 308 Building autoclaves has been adjusted t o  a 
maximum gradient of 1 5  C i n  the fuel element load zonee Currently, the 
process i s  plagued by small steam leaks at  various flanged seals and/or 
valves. 
sniffing with a mobile mass spectrometer. A Zircaloy-2 clad, aluminum 
cored, PR!Et type dummy load was autoclaved at 100 psig f o r  24 hours. 
low steam pressure resdted i n  an increased temperature gradient in the 
fue l  element load zone. The maximum temperature was 565 c with a 100 C 
gradient, 
cladding cracks OE one element. 
black 

The leaks w i l l  be found by helium pressurizing of the vessel and 

!BE 

V i s u a l  examination of the elements a f t e r  autoclaving revealed 
The oxide coacing appeared uxiiformly 
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U@ Fuel Development 

PRTR Fuel Elements. Rods swaged t h i s  month W i l l  f u l f i l l  the require- 
ments of the f i rs t  load of the PRTR. 
tested, and assenbled in to  fuel elements by the goal date of ApFil 1, 
1960. &r;sit.y 
of these rod6 was between 88.0 and 89*0 percem of theoret icalo 

The t o t a l  number of rods swaged during the campaign w a s  u80. O f  t h i s  
nuiber, 632 contain fused oxide and 1548 contain PWR grade o r  micronized 
U@ which was sintered and crushed i n  the laboratory. Tubing used f o r  
these rods came from two orders; 496 tubes w e r e  from the receLtly de- 
l ivered (November and December 1959) 1100 tube order and the res t  from 
an order delivered before July 1959. 

These rods w i l l  be completed, 

The process yield f o r  t h i s  month i s  about 85 percent. 

A t o t s l  of 63 PFU'Ft fuel rods fabricated by vibrational compaction are 
i n  process. 
vibrating seven 8-foot long tubes simultaneously. 
during tube loading have higher density and more ziforxri fuel  distributrir,n 
and can be fabricated more quickly than those compacted a f t e r  a separate 
tube-fi l l ing operation. Densities of single rods continuously compacted 
during loading, with fused U@, approach 90 percent of the theoretical  
U@ density. Preliminary resu l t s  show %hat similar densities can be 
achieved i n  compacting seven rods at a t i m e ,  with a suitable feedicg 
mechanism t o  add fuel uniformly to all tubes, 

Process improvements include f a c i l i t i e s  for filling and 
Fuel rods compacted 

Radiographs of 78L closure welds on PRTR fuel pods revea3ed t w o  welds 
with defects. 
f o r  the welding operation Juri% the lasf three months has beer iri 
excess of 99 5 percent. I) 

sixty-two sets of 19-rGd fuel  element end f i t t i n g s  have been f a k i c a t e d  
t o  date from Zircaloy-2 material. 
and w i l l  be used on Class I fuel  elenenrs f o r  the firs? PRTF lcadix-4 
The remainder i s  being used on Class I1 aad Class I11 fue l  elemer,+s a n i  
short length fuel element irradiatior, clus-ers. 
are i n  process for  fabricating the next %er?y sets of en2 fir ' iings. 

Tkre tanks used fc etch P m  fuel  zods befme actoclavicg were fmr..l Ca 
be s l igh t ly  contaminated. To determine vherher any Df the FRl3 f;rl 
rods may be coctaminated, several auzoclaved rods selected a*: r & b m  
Vi11 be exposed to cuclear track f i l m  t o  dete,rmine ?Le wunt of coz- 
taminazior, present.* With t h i s  film, it i s  possible +i=: dztecx uranium 
concentrat.ioxs as low as one micmgran of xrani-n Fer cmL of f -e l  zc-3 
surface. An exposue time of abo-.it fix days vi11 3e required. A xiz- 
t i l l a t i o n  co:xAter i s  being d e s i s e d  fc mminel>  check all fiRisr..?? fuel 
rods, Using a coucting t i m e  of abaut t e r  minuxes, this  insTr;llDGC vi11 . 
detect uranium contaminaticz concectrations as l ~ w  as f o1x n??c~og~ams/cml 

These welds have been repaired by reveldirig. ??;e yield 

Fifry-one sets are of hi@ qml i+y  

Parts and subassemblies 

An arralysis 3f the major cost azeas aesociat.ed n r ,h  the deve1oymn.r azrl 
fabricatior- of PRTR swaged 1J02 f ce l  elements was c a q l e t o 3 . .  C ~ E T  ?:rex& 
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.. 
however, that  the opposite actually OCCUTS. 
shielded with lead ranging i n  t h i c h e a s  from 1/2 t o  2". 
thickness increases, the sensi t ivi ty  of the gamma absorptometer de- 
creased. The reason f o r  t h i s  may be that the sodium iodide c r y s t a l  
used as a sc in t i l l a t ion  detector i s  insensitive t o  small changes ir, 
f l u x  when the incident flux is very low. 
used unshielded. 

The cobalt-60 source w a s  
As the lead 

The gamma beam is now being 

Fuel Evaluation. 
purposely defected, swaged U% fue l  rod revealed: 

The post-irradiation examir;e;i;ion of an irradiated,  

a. 
b. 

c. 

No washout of the U@ occurred adjacent t o  the defect hole. 
No vis ible  changes were observed i n  the U@ adjacent t o  the 
hole. 
An estimated 150-200 ppm hydrogen was observed metallo- 
graphically i n  the Zircaloy-2 near the defect. 
i s  uniformly distributed throughout the cladding at tha t  
point. 

d. A central  void w a s  observed in  the fuel. Its appearance 
w a s  identical  t o  tha t  observed irr swaged, nm-defected UO2 
rods irradiated t o  exposures i n  excess of several hundred 
m / T  a t  the same heat generatior, ra te .  

The hydride 

The source of the hydrsger, has not been verified.  

Examination of the element w i l l  continue. 

No fretting corrosior, of wire wrapped, Zircalcy-2 clad, swaged lJ@ fael  
elements was detected i n  Radiometallwg, after t h e i r  irradiatiorA i n  KER 
loops t o  an estimated exposure of 800 W / T .  

Swaged U& capsules attained estimated exposures i n  excess c;f i3,OOO MWD/T 
i n  MX-ET~~.  NO failures of straged U+ ha-.re occurred. 

Basic Studies. Thermal conduct ie ty  ma sure me^^^. cf 100 percecr &me, 
arc-fused U02 w e r e  temporarily suspended %cause cf erraTic equipw.zT 
performance. Measurements w i l l  be resumed a P e r  r t e  sp?cimens have bee2 
buffed and cleaned ir, a vapor degreaser and new, calibrated tkeAmcouFles 
have been installed.  

Various U@ specinens, including arc-fmed single crystals,  sintered 
pe l le t s ,  and sintered pe l le t s  containing a variety of additives ICr,ow- 
t o  increase sintered dersity,  were fractizred md a v  carrcntly being 
examined microsccpically. 
nature of the fracturo surface with pkysical propertdies, Mdisicnal 
sintered specimens containing TiO2, Nk20c; o r  CaF2 and U02 pe l l z t s  kavir-g 
a variety of densit ies uere fabricared f& fsactogFaphic s.tudlPC: 

An axtempt will be made t o  mr re l a t e  the 

An attempt was  made t o  remove mechanical surface I e fzc t s  f m m  Zircdoy-2 
tubing by indxction annealing. A glass shrmd houzir,g a six-innk copper 
induction co i l  w a s  used t o  position a 9/16" 00 x C!.OjO" w a l l  Z u h e  is 9 
helium ahnosphere, Temperatsures above lk00 C y e r e  3trained ir the tube, 
The heat zone, hotrever, w a s  so  wide tha t  emsiderable sagging of t3e 
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tubing occurred. After f ive minutes at  temperature, an oxide f i l m  
approximately 0.001" thick was  observed on the tubing. 
inatioli showed no change in  size 'or shape of defects. 

Visual exam- 

Stainless s t ee l  clad, simered U@ pel le ts  were fabricated f o r  dis- 
solution studies by Chemical Deve1opmer;t Operation. 
feet  of 1/2 inch OD elements containing sintered, unground U02 pe l le t s  
were delivered during January. 

Three hundred 

Corrosior- Studies 

~ i r ca loy -4  Corrosion Test. I n i t i a l  corrosion rates  of ~ i r c d o y - 4  re- 
ceived from KAPL have been determined in  360 C deionized water, 300 C 
pH 10 water, and 400 C steam. 
s t r i p  was vacuum annealed at  750 C, furnace cooled and theli rolled t o  
30-mil thickness. 
60-mi1 s t r ip s  and exposed t o  the different test  conditions along with 
reference Zircaloy-2 coupons e 

vazy similar t o  the Zircaloy-2 reference coupons i n  both 400 C steam f o r  
187 hours and 300 C, pH-10 water f o r  2k2 hours. 

Zircaloy-2, a f t e r  240 hours. 
coupons prepared frornthe s t r i p  which had been heat-treated and rolled 
exhibited lower weight gains than the Zircaloy-4 coupons prepared from 
the 60-mi1 s t r ip .  

Two 6 0 4 1  s t r ip s  were received. One 

Coupons were then prepared from both 3O-mil and 

The Zircaloy-k showed corrosion rates  

In 60 C deionized water, 
the Zircaloy-4 weight gain w a s  approximately 2 mg/&n 2 greater than the 

Io e l l  the test  conditions, the Zircaloy-4 

Aluminum Corrosior,. 
larger  corrosion penetrations i n  290 C than 360 C water. 
l a ted  t o  t h i s  fact ,  x-ray analyses of 360 C and 290 C stripped aluminum 
corrosion-produc-c films indicate a difference i n  film composition: the 
360' f i lm appear t o  be basically alpha A1203 while the E90 C f i l m  are 
alpha Al2O3 E120 e 

WE-day exposures i n  320 C water show penetrations comparable t o  those 
f o r  290 C. 
there i s  a t r a n s i t i w  ic the stable oxide phase from alpha t o  beta- 
aluminum oxide mnohydrate as the pressure is  increased past  about 
2000 psi ,  the 320 C zests  were run at two different pressures, above and 
below 2000 psi ,  t o  determine whether the corrosion r a t e  was pressure 
sensitive:. 

H i &  purity base aluminum alloys have exhibited 
Perhaps re- 

Since, according t o  Ervin and Osborn J. Geol. 59 381-94 (19511, 

However, the ten-day results showed no pressure dependence. 

Orie month resul ts  of pretreated high puri ty  base  alloy^ i n  340 C, 32 fp& 
water have been analyzed. 
300 C water. 
s l igh t ly  less t E a n  f o r  x-8001, but i f  the calculated penetrations duillg 
pretreatment are subtracted from the t o t a l  penetrations, most of the high 
pL-ity base alloys appear bet ter  by a factor  of about two. 

!Be samples were p re t r eahd  f o r  tw weeks k 
The t o t a l  penetration of the high puri ty  alloys is only 

Corrosior, of A l u n i r , ~ ~ ~  ir High Temperature Water. 
use of HNO? as a corrosion inhibitor f o r  X-8001 aluminui at high ten- 
peratwes gas been evaltlatea, 

!be t es t  stud$% the 

At 300 C and 6L  f p s ,  a rat.e of 0.50 m i l /  
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month w a s  obtained ic pH 4.5 HNO3 a f t e r  1500 hours, 
f o r  32, 26, and 21 fps were 0.35, 0-27 ,  acd 0.24 mil/month under the same 
condikions: These aaza contrast ,  with the ra te  of 0.06 mil/month obtained 
from pH 4.5 H3mk test ing at velocit ies from 20 t o  35 fps .  On the other 
hand, i n  high purity ceutral  pH water at these conditions, the corrosion 
rate of x-8001 may be as high as 10 mils/monthL 
corrosion penetration was  noted on replacemens coupons, indicating a 
greater effect  (Clan in the H3PO4 syetem) of a lover r a t io  of fresh almiinixn 
surface t o  loop volume. 

The corrosion rates 

In the HNO3 test a higher 

me test i n  KER Loop 4 of the radiat ior  st-ability of n i t r i c  acid was com- 
pleted. 
operation at pH 4.5 we=; 
CT~W.' uLa 0.1 ppm P04:. 
w a s  charged with dummies d u r h g  the test .  
through IR-120 cat ior  exchange resin. 
bombs was required to maintain the acid cor.cerircsa%ian, 

Average concentrations encountered ir the loop wazer duping 
1.7 ppm NO+ 
The loop temperature vas 170 t o  190 C. 

0.04 ppm 02, 0 . 3  ppm H202, l t . O  ppm 
The 1009 

Water c1em-W was  one gpm 
&ily occasional zddit.ian of acid 

Aluminum coupons exposed i n  the mock-up tube appeared still brigkt on 
v i s u a l  examination, indicating very littls artacke Interference w i t h  
the oxygen i5naLyses developed from the unfor5seen formation of dichrona%e, 
but t h i s  was successfully ove'rcome by passing the s q l e  througk ar. ion 
exchasge resin. 

A new test  has been started i n  ELMO-6 uoicg Cog as an addizive t c  reduce 
the loop pH t o  k c . 5 .  
calciumwere found i n  the loop water sampleso 
t h i s  material is  crud deposited on the ifiternal pipe scrfaces m e r  t . ~ e  last 
f e w  years. This pmbably would react tntt acy HzCO3 TC forn carbxiates an3 
bicarbonates which would be soluble i n  the lcop water. 
period, loop water samples would precipi+,a'r.e FeeC-, CL aging' 
expected tha t  FeCOS would air-cxidize T O  Fe203 a d  C% on s2anlin.g 
one t o  two weeks  02 conditioning, however, rc V ~ E Y  quality pratle:rL= existed 
and corrosion t e s t i r g  -=.f x-8001 md 30;. xa i rdess  s teel  T J a s  s t a r e 5  a7 
300 C and pH k.5 

During the conditiozing run large a m o w t s  of i roz  and 
!ha  most l ike ly  source f o r  

During This sa.m 
It migk ks 

A€YS 
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melter 50 :le f s g c  
February, witk ikli-,rery rJf +,he first, subes a3out the e r3  of February. 

PRTR Zircaloy Process Tibe6 Ir tlx seprocessiLg of +,be 46 rLbes wkict 
had lu,sa:isfacTosy aumclavc films, all vspcr blasting, pickling, auio- 
claviag, asd tes:irg i6 schtedd.ed fc be conplete5 by the end of J a n u ~ r y -  
Based UFCZ =.ssxlt.s tc da:e, it i E  expecsed %ha5 betweer; 85 ard 90 tubes 
w i l l  met all requi.remL:s f o r  s tmc tz ra l  imegr i ty ,  asoc lave  f i l m ,  and 
thE CA146 kcL:  mkim w a l l  tliiclaress. 
for  early Febnia-7, 85 : ubes will be r e a w  far icszallatim in  she PRTR 

The f irst  extrusions should be produced early ixi 

Witk f ina l  s t ra ightenkg scheduled 

by mid-Fe-wAaq 

Tre v i s u a l  a ~ 3  macro exaaiLatix of a potemial iy  ruptmed U02 fuel eic- 
mert f?on GEH-L-?*O showed ao vieible defects o r  suspect areas. Metallo- 
graFLic exa3nir;atior. of %he Zircaloy-2 claddicg arom9 t-he defected U02 
f u e l  rod near the AeZez: showed a unifolln concez.tra"JioG of Lycbidiq 
arcmd tte e&,ire cir:&erer-ceb 

Lclupt. a ~ d  eianeter m.am:emert.c were obtained on eight capeiiles of f ive  
t o  20 w/o PL, A1-h €a3 Al-Sl-plr al loys,  and a lso  on one of the low 
d e r i t y  U02-Pu02 capst;ieE, The remits and comlueiozis from these tes ta  
Frill be reporzed i r  co rzec t ix  mt t  m e  respective progr&m of Ceramic 
Fxls m.3 P ~ p i c a l  &:aJl-,i.rgy Operations. 

c 

UNCLASSIFIED 
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l iner  cooling l ines have been completed, and the coils are irndergoirig the 
hydrostatic t e s t .  
Cell i s  in  progress, 
thst these welds did not completely meet our specifications. 
has been t e e n  other than t o  make the welds leak t ight.  

Hydrostatic testing of other pelretrations in  the B 
Spot radiography of the few inner w e l d s  indicated 

No action 

The revised drawings for  the electrical  connections and piping connections 
on the helium compressors have been given to the Phase I11 conzracror TC? 
prepare a bid price prior t o  issuing these changes as a contract, change.. 
Should the contractor's price be excessive, the work will probably be de- 
leted from the Phase I11 contract. 

The design of the mechanical portion of the rupture monitor system-ms 
completed and submitted for  approval. 
a.re t o  be procured by General Electric and furnished to the fabricator 
t o  sl leviate expected delivery problems. 
regulating valves, shutoff valves, and mtameters. 

A nurdber of items on th i s  sysTern 

These include the sample f l o w  

PElTR Stack Addition. . Con3,ract work on the PRTR stack is estimated t o  be 
97% complete. 
pending bet ter  weather conditions. 
t o  with no additional cost t o  the proJect. 
has been completed except installation of obstmctior, l ignts and back 
filling. 

The contractor was  given a stop order t o  withhold work 
This stop order vas essentially agreed 

Essentially, all  contract work 

Procurement. Tke fuel t r e s f e r  system has keen fabri@a+ed., Some talerarc? 
discrepancies exist; however, opeyability o f  the sys5em *all be cletemdaeii 
during installation ir, the building becatise of the Isececsity f w  ?.rimming 
t o  f i t  the as-built bu i lang  dimensions. 

The Mosler Safe Company is completirq the f inal  cleamp or, w a l l  blocks 1 
2, and 4 f o r  the Fuel Elemmt Examinatior, Facility. 
scheduled t o  be shipped by the efid of January. S h i p e ~ t  of w a l l  block L 
w i l l  await the coqlerion of waJ.1 block S I  which is  being cla& 
and 4 are scheduled for  shipment %lie f i r a x  veek i c  February. 

Blocks 1 and 2 are 

Blocks 3 

Fabrication of %he s w c  sections of the FEEF c3=1*rc1 console 5 c i ~ , e  maie ?y 
Panellit has been completed- The seczions are el?roLirvc. 

Delivery of tlze lecs required f o r  the FEEF vide angle view= LELE ccw her ,  
scheduled for  February 15, 1960. 
assembly and tes-ciq of the viewer? 

Recei?? of the lens w i l l  permit ?be 

The supports fo r  tk s t ia ld  portion of the FElEF were i ~ z c ~ ~ r e c ~ ~ l p  lccatcd 
wher; the heavy aggregaze shieldicg w a l l  was pmrel ,  "he cont.rac+,or hat 
submitted a proposed m t h d ,  lrov m3er T e ~ e v ,  f x  .=.elaca?icg the suppar3 

2kC i  IC13 
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Fabrication of the standpipe modification t o  the pressurizer w a s  completed 
during the month and delivered t o  the Piiase I11 contractor. This device 
permits the attachment of l i qu id  level  control and alarm systems at a lower 
leve l  than would be possible by use of existhig nozzles on the pressurizer 
vessel 

A l l  the  par ts  for %he out le t  riozzles have been received f r o m  Cherry-Burrell. 
Fabrication an3. izspection j i g s  have been completed. 
been completed by J. A. Jones. 
corjtain only minor deviations from the drawings. 
w i l l  be required because of the condition of the nozzle par t s  as received. 

Fuel Element Rupture Tes t  Fac i l i ty  (ProJect C ~ ~ - 8 6 7 ) ,  To date, rough draft 
design c r i t e r i a  have beec prepared on approximately 60$ of the systems com- 
prising the "rupsure Loop" including the t e s t  section, the main coolant 
system, cleanup system, makeup system, and miscellaneous systems. Layout 
of equipmect. i n  B Cell and ir;. the underground annex i s  being developed. 

Six  nozzles have 

Some tolerance relaxation 
These nozzles have been inspected and 

High Pressure Loop (Project CAa-841). 
temporarily suspended pending approval of the project proposal. 

PRP Cri t ica l  Fac i l i ty  (.Project CAB-8421. 
Project CAR-842 have beer revised from $3lO,OOO t o  $360,000 in order t o  
incorporate additional safety rods and possibly a moderator storage vessel. 
These chacges may require deepening the  reactor c e l l  from 26 t o  32 f e e t  
below grade plus prevision of reactor support d m a g e  i n  addition t o  the 
vessel md rods. 

Work on t h i s  project has beer; 

Total funds requested f o r  

Analysis of the pmFOSed l i g h t  water assembly has shown t ha t  the design 
case requires a large quart i ty  of enrichment t o  drive it t o  c r i t i c a l .  
Reaczor Lattice Physics Operation w i l l  r e d e f i n e  the  l ight water require- 
mer& so tha t  a new assembly may be scoped f o r  inclusion i n  the desigL 
cr iaer ia ,  

&?ailed design drawiqs  of the  c r i t i c a l  f a c i l i t y  building and services 
have beer. C,ransmit.ted from cE&U t o  HLO f o r  commeEt. 
a detailed desi% f o r  the fue l  t ransfer  lock. 

The package includes 

Design arAd Compc~mt Tes r inL  

PR-1 - Discharge Opemzion bckupa  
the 314 Building i s  coq1et.e and aevelopment wcrk an& t e s t ing  starte9. 

I n e t a l l a t i m  of the fueling vehicle i n  

Bo%h the bridge and carriage posi t ioc i rdicat ing system failed during 
i L i t i a l  testira arid are  heiLg re-dsed. 

, 

Pressure d-cp ir trze lower caEk sectioE was reduced from11.25" Hg %C 
~.25" Hg by zhe additioz of the second a i r  exhaust pipe. 

UNCLASSIFIED 
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PR-10 - Primary Loop bckup.  
throughout the  mctn f o r  a total of 1250 hcsrs,  

m e  spare PFQR pump operated contini-iously 
m e  high pressure s e a l  

leak rate remained constam, at < 0.01 gph until a f t e r  approximately IQFC 
hours of operation, when the rate increased t o  a maximum of 2?6  gph a 2  
The ,ephite seal temperature increased from a normal temperarare )f X J O  P 
to 26; P a  
been recorded. 
which time the seal temperature was 240 F. 

-xi- seal temperature of 320 F during a short pericr! L?> 
The rnaamr;rm Qiywheel dawr. z b  recsz5ed was 55 secoris a: 

The contributior of helium evol-itior, to the rapid high pressure seal vear 
during the  former 2000-kc-c sea l  test is P,ot aubstan*iated by recent ex- 
perience. Heliumwas not present at the PRTR spare PUIQ seal  face during 
the  present test .  llhe high pressure seal  of the prototype pump, which 
has had helium fn t he  sea l  leakage water f o r  most of the 2200 hours of 
operation, continues t o  operate with leakage generally less than 0=01 gph, 
and no outward evidence of serious seal. wear. 

Pump vibration readings i n  the seal area are  approximately 0.L nil on the 
prototype pump and 1.2 mils on the PRTR spare p u p .  

A lower balanced sea l  of 65 percent w i l l  be tesTe5 ir The spaye pmg upon 
arrival f romthe manufacturer. This seal  w i l l  allow a higher leak ?ate, 
as noted during a former 750-hour t e s t ,  but s k c d d  nor Se as susceptible 
t o  damage from vibration o r  shaft def lec t iac  as the 70 percen-c balarxed 
seal. 

The secondary seal operation has improved f ~ l l m i n g  the boring CUT of the 
seal c h e e r  verit ar;d circulazion p o r t ,  
m l  per day WithOLt any evidence of grapkite wear. 

PR-13 - Inject icn Pump Test. 
has been ordered f o r  f x u z e  testing. 
pr'eSently recommended for PRTR servica, bas beer t e s t 5 3  af 1300 - p i g  f o r  
350 hours w i t B  the  presea3 leakage of 5 m l / m i ~  
under PR-10, PrimaAy L o p  Mockup OL f i n z c  Pepcrts ~ 

!&e IsUage r a t e  has kecr; ~lfr3e 

R/M #1204, We-Flex packing of mldei rings 
Thivessal Style #835 pacKing, the s ty l e  

PR-13 w i l l  t~ rcpcrterl 

PR-52 - Process 'hbe TL...p,mal Cyclicg a 3  P e s s r e  Testing, 
of the prccess tube has been cur?ailed d u i r g  t t e  t s t i c g  3f the fllellrig 

%e operaticr- 

vehicle 
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PR-64 - G a s  Sampling Technique. 
have shown tha t  a small excess temperature is  required f o r  the gas rota- 

Tests with the prototype sampling system 

meter i n  order t o  prevent condensate plugging of the  f l o a t .  
formed when the rotameter temperature was kept the  same as the  sample water 
temperature. 

Tes t  gas sample flows we=-= soqpar-2 with bata by Wiebe and Gaddy and are 
i n  agreemen+ witnin 10 percent at PIiTR conditions of helium saturation. 

PR-70 - Hel ium Compressor Tes t .  The VicBezs' pump has not operated suc- 
cessfully at the Hofer compressor conditions. 
with hardened s t ee l  sleeve and chromed piston rings has operated satis- 
fac tor i ly  f o r  300 hours. 

Condensate 

The gases at  120 F are 12 percent water VaDnr h-* ---I_-" 

An original  Hofer o i l  pump 

PR-80 - Air Cooling Duct Test. 
percent complete. 

Fabrication of the second duct i s  now 60 
Plans f o r  ins ta l la t ion  and testing of t h i s  duct are  

now complete. 

Special Tools. 
prepared f o r  modified prototype models. 

Drawings of the f ina l  reactor jumper wrenches are being 

The out le t  nozzle core s a w  is  complete and w i l l  be t es ted  on the fueling 
vehicle following the present development tests. 

Silicone Foam Testin&. 
with s i l icone foam leaked excessively following an extended tes t  at  18 ps i .  
An interim report was issued with typ ica l  w i r e  leak rates included. 
pour w i t h  si l icone foam i s  scheduled. 

!be i n i t i a l  prototype s t ruc tura l  opening f i l l e d  

A new 

Temperature Probe fo r  F'uel Exam Faci l i ty .  
been ins ta l led  i n  the 100-Kthermistor probe t o  replace the radiation re- 
sistant glass window. 
made t o  improve the t h e m  resistance between the thermistor and the probe 
body. 
sulf ide windows after gamma irradiat ions of log, 107, and 109 R i s  under 
way 

An arsenic t r i s u l f i d e  window has 

A modification i n  the thermistor holder has been 

An investigation of the transmission ef iciency of the arsenic tri- 

Moderator Level Measurements. Preliminary study indicates t ha t  moderator 
levels  i n  the PKTR calandria (assuming a quiescent l i qu id  surface) may be 
measured t o  the nearest 0.01 inch and-resd out in the control room during 
the physics s ta r tup  tests. 
leve l  indicators f o r  th i s  type of service are currently being investigated. 

Availability and cost of commercial l i qu id  

PR!llR Primary Pump Flywheel Analysis. 
and emergency generator e l ec t r i ca l  power, the flywheels and the  moving 
components of the pumpmotor se t s  nust sustain adequate flow u n t i l  natural  
convective flow becomes adequate. 
as the primary coolant flow ra t e  which i s  necessary t o  prevent bulk boiling 
i n  the hottest. channel of the reactor.  
curve of Uc5ermyer and Weills, f r ee  convection becomes adequate about 
24 seconds follo-dng a scram. 

In the event of failure of both BPA 

Arbitrarily, adequate flow is  defined 

Based on the reactor parer decay 

1 2 4 9 1 9 b  
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Test runs simulating t o t a l  e l ec t r i ca l  power ioss  were 2 e r f c m d  or: a PR!lT 
primary pump i n  thc 3 l L  Building Laboratory. !These rests arzvea %a+ t t e  
awat ion  of adeqmte f l a w  as susrained by the presen: fl-ywheel m r i e i  
with tne t u t u  C, i=  uf pump operstior,. Over a 200O-ko~r operayisg pericd 
the time duration of adequate f la r  varied from aboE% 115 t o  50 s e c ~ ~ i ~ ,  
The corresponding decay Cuimes, i e e o j  the t i m e  from loss  of ei%-=c:rical 
parer t o  t i e  time when the r'lywneei comes t c  .=st, were akollt r L - ~ e  
minutes oLe micute, respectively. 

A v i s u a l  examinatlccl of the primary sea l  af ter  2000 hcm-6 of ozerat.ior, re -  
vealed w e a r  on %he grapkite and s te l l i te  poz-ticm of the seal. 
member had numerous radial cracks over its s e s l i q  surface. 
believed t o  be due t o  thermal s t resses  inducrd 5y hi@ frictisr-E3_ .~r- ,erg~ 
release. 
been derived and fomd t o  f i t  the eqerimental  daza %o about 10 gercent- 
The calculations indicate %ha% a 'j'05-fo1ci irxresse ir: fricsior,  i s  ixxolve5 
in  reducing decay time from three minutes t c  one minute. A themcouple  
placed i n  the graphite zemher of the s e a l  sF2ears TO provide ac ir l icat , ior,  
of seal wear (knd reduced decay times) i n  +,he form of increased z e a l  Zempera- 
ture. 

The s w l l i t e  
-n= csazks are 

An analytical  expression which includes mechmical frict,ion has 

Assuming the  validity of tlrze UxAerqy-er-Weills power clecajr c m ,  tix prea~r.? 
flywheel assenibly appears adequate, 
obtained, however, if the moment of i n e r t i a  of + , ~ e  presel=t flywheei va5 
substant ia l ly  increased. 
moment is currectly keir-g investigated 

Design Analysis 

PR!J!R Physics Aa.alysis. 
Pu02 fue l  rod capsule were completed., 
decrease exponer,rially into %he rod.. 
assumption has been bonze out: by previous P-3 =e.lciLa~ior,c fcr s s l l i  PA 
rods, a m r e  accraTe  t r anspor t  analpis cf this gr2tles Fill ke c s r r i e l  
out. 
of t h i s  qp.  

A grea+,er margi;. of s a f e t y  c o i ~ 5  be 

The f e a s i b i l l t y  of buklir,g :Le present f l y w k w i  

Calculations of h ~ a ~  gnceyaTior. ir, a se l f - s~ is i i+ i  
T%e neu+m1= f l u  --E assume1 t~ 

Al,~kc~*@: ",he valichC,y cf -chi5 

Fur,ne_r efforTs are being ma& 50 ,:+iiLre t zc  SgG co.zt-= - 
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PRP Cr i t ica l  Fac i l i ty  Calculations. 
dispositions of fue l  ixi the core of the Plutonium Recycle Cr i t ica l  Fac i l i ty  
has been completed. Tnese calculations are  concerned with the c r i t i c a l  
fueling, i n  experiment.ally desirable arrays, of both the D20 and H20 moder- 
ated cores. 
ceztral  t e s t  region, an annular buffer region which serves t o  iosure the 
desired neutron spectrum i n  the t e s t  region, and an outer ring of enriched 
fue l  which drives the whole core c r i t i c a l  because of i t s  neuzron-supplykg 
properties 

Physics analysis of several proposed 

A general loading pattern1 f o r  e i the r  moderator consists of a 

It has been found that the desired conditions may be m e t  i n  the &O moder- 
ated core with minimal enrichment needs i n  the driver ring, using an eight- 
inch l a t t i c e  spacing throughout the  core as planned f o r  i n i t i a l  operation. 
However, the H20 moderated assembly (four-inch l a t t i c e  spacing) was found 
t o  require a very large amount of enrichment t o  achieve c r i t i c a l i t y .  
posit ive resul t  i s  the discovery tha t  the dr iver  ring must consist of fue l  
of smaller radius and ce l l s  with a smaller H/U-235 r a t i o .  

Preliminary calculations f o r  the shielding covers t o  be placed over the 
Cr i t ica l  Fac i l i t y  indicate tha t  a four-foot thickness of i ron aggregate 
concrete (specific gravity greater than 5.0) should be used t o  obtain 
acceptable dose rates during t e s t s  with i r radiated PRTR fue l  elements. 

A 

PRTR Safeguards Acalysis. 
Analysis was held with Hazards Evaluation Branch personnel i n  Washington 
on January 5 ,  1960. 
PRTR by the ACRS has beer, scheduled f o r  January 28. 

A discussion of the PRTR Final Safeguards 

As a result of t h i s  meeting, the final review of the 

Process Specifications. 
is  continuing. About fen  percent of the specifications has been issued in  

The preparation of the PR'lB Procees Specifications 

rough draft form f o r  review by the Sta-rtup Council. 

PRm Process Pipir&* 
was  requested t o  investigate expansion stresses in i n l e t  and out le t  jumpers 
as a complemem t o  the current s t a y  of s t resses  in piping external t o  the 
ring headers 

Electr ic  Boat Division of General DyrLSmics Corporation 

plutonium Fabricatioli P i lo t  Plant 

N l  operational control of the 308 Building whs established during the 
month, and on Jar;uary 29, the first ful l -scale  "hot" work with plutonium- 
enriched fue ls  wes stari-.ed. 
activated. 
jacketed plutor,ium-enrichet3 materials o r  dummy materials. 

The canning asd w e l d i x q  operations were 
Previous operations in the  building had been with f u l l y  

Work continued or; ixxtallatior- of the s inter ing furnaces and completion 
of the oxide fue l  f inishing line u n t i l  January 22, when work was tempor- 
a r i l y  suspended f o r  a reviev,of the expenditure of funds on this work. 
The suspensior_ of work at  t k i s  time w i l l  have l i t t l e  e f fec t  on the over-all 
schedule, Eirzce %ne cross-pash rnecnanisms and atmosphere control panel 
have s t i l l  r?ct been received from Salem Fabricatioxi and Machine Cornpas-y. 
Plastering of the corlcrete block panels i s  iri progress. 

UNCLASSIFIED 
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Ins ta l la t ion  of the Group 5 equipment, w a s  stm-se.i Zw~&-ry 18.. k ~ : ~ L i s ~ ~ z : -  
of the hood exhaust l ine  f o r  the secmd f loo r  is  k i n g  c o q l e k d  5s x,;iil: 
as possible before coritamioaC,ion of the hood c x h u t  system u r i c  i-21 
process operation of the buildizg. 
erection of the p l a s t e r  parzit ions are ir.. pr3gx:c.. 
zirconium etching f a c i l i t y  is i n  progree?.. 

U e c t r i c a l  nhanges preFa-atwy z c  
InstallaTix 2: -:E 

Salem F a b r i c a t i q  and Machice Compaay plan:: xemire2 ori s t r ika  :.~:CJI,~XL~ 

the month. 
s inter ing furnaces during the month, but no progress vas na& cri SL+ ZV:S- 

push mechanisms and the atmosphere control p a ~ e l .  Or_ January 25: ' r k j -  ~ e r z  
requested t o  inmediately ship a l l  coxuponems of tke fur=;aces.imless they 
could promise shipmen3 not l a t e r  than Febr-mry 10 i n  a completed conriit,icIt 

The Atomic Energy Commission discussed a s e t t l e m o t  of the Fnase 111 C~X-::̂ FLC- 

with George A. G r a n t ,  and reached preliminairy ag.reener,t on msf i + ~ r r &  
have redected h i s  claim f o r  $4000 f o r  13 S F ~ E  l=(c?cci cmtrcL pmlels or.. the 
ground tha t  these were required under the specifiea5ions. Tl?? COL~XC-OS 
will appeal t h i s  i t e m .  

They shipped several items cf e lec t r i ca l  ccmponsr-t,; f o r  m e  

F-EV 

The Phase I1 contractor, Hoffman Constructior C s q a r v ,  re&ice3. Li16 c i z m  
f o r  extra work i n  f inishing the in t e r io r  ceilir.gs, w a l l s  and ~ L W T S  frm 
$125,000 t o  $35,000 i n  prsser,C,ing h i s  azpeal. The appeal is s r i i l  -&ic 
consideratior, by the  Contracting Wficer .  
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2. BASIC SWELSmG STUDIES 

Irradiat ior, Program 

Two types of capsules f o r  i r radiat ing uranium at a constant temperature 
are currently under cmstructior,: a metallographic specimen capsule f o r  
insertion in to  e i the r  the MI'R or  the ETR, and a swelling capsule fo r  in- 
ser t ion i c t o  a HAP0 reactor.  
graphic specimeIi swelling capsule i s  now in  progress. 
fourth general swelling capsule (containing four natural  uranium spheres) 
i s  i n  the f b a l  stages. 
tes t ing,  while capsule number two w a s  ruined by a f au l ty  weld in the f i n d  
stages of assembly. 
approximately 50 temperature cycles between room temperature and 500-600 C. 
Axi internal  temperature of TOO C was obtained w i t t  a 4500 w a t t  heater input 
before the last  of the four thermocouples shorted out at the Swagelok 
f i t t i n g s  used t o  sea l  the thermocouples on the  inner NaK and uranium 
specimen chamber 

The Swagelok f i tz ings  were eliminated irr the  fourth capsule and the end 
cap redesigced %o permit welding t o  the sheaths of the four  1/16" OD 
thermocouples. 
l o t  of A1203 insulated thermocouples were unsuccessful, but five out of 
s i x  MgO insulated themcouples  were welded successfully. 
t ion  and qual i ta t ive analysis of the insulatior, were used t o  posi t ively 
esfablist; the  type of insulat ioz used in any par t icu lar  thermocouple. 
A1207 was iri the  anhydrous, hexagonal, stable alpha form, and the  MgO was 
pure-in four of the s ix  l o t s .  
weld was one of those tha5 contained impure MgO. 
differecce iI; weldability with the hel iarc  process of the two types of . 
thermocouples are  not understood, but a comparison of the physical prop- 
erties of MgO and A1203 
800 C ,  while the AlgO3-melts at 2000 C, and t h a t  A1203 tends t o  become 
conductive at. approximtely 550 C, whereas the MgO remains a good insulator 
t o  very high temperatures. Weldability t e s t s  on additional samples of 
both A1203 and MgO insulated shermocouples w i l l  be conducted when samples 
ar€ available from various vendms. Equipment f o r  tne in-reactor tests 
of the capsule i s  b e k g  assembled, and upon completior, of the bench tests 
OL the modified versior, of $he capsale incorporating the welded therm- 
couple sea l s ,  t h i s  capsule w i l l  be shipped f o r  charging in to  a HAP0 reactor.  

The first attempt t o  assemble s metallo- 
Assembly of the 

Capsules one and three f a i l ed  during bench 

Capsule number three operated sa t i s f ac to r i ly  f o r  

Repeated attempts t o  weld t o  the sheaths of one available 

X-ray diffrac-  

The 

Tne MgO insulated themcoup le  that did not 
The reasolis f o r  the  

reveals t ha t  the former has a melting point of 

Uraniumtensile specimens i r radiated t o  high burnups and tes ted  =der 
FT-3NA (a HAP0 p-ogram t o  study irradiatior:  effects  on uranium p r g e r t i e s )  
were selected f o r  d m s i t y  measuremenSs. 
bumup decreased SigzificarLtly i n  density from 18.92 t o  18.74 gm~/cc a f t e r  
%ri-how, single Fulse anneals at TOO C and 800 C. However, these treat- 
rm~ts did not sig-cificartly lower the density of specimens i r radiated to 
burnups cf 0.065 %/c. an5 lower" The effect  of thermal cycling 011 density 
was  st.Mied for EpcimerLs given three cycles throagh phase t,ransfoHnation 
temperatures Tie resul t ing densi t ies  fo r  differezz bumps  anti t e m i c a l  

Specimens i r radiated t o  0.1 a / O  

UNCLASSIFIED 
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cycling tenqiermues a x  zs follcws : 
400-700 C; 18.78 g w / c c ,  0-065 a/e b u = . r , ~ ~ ~  &00-700 C; 18 60 ~ I E / c ~ ,  
0.065 a/o b m q ,  LOO-800 C; 18036 gms/cc, 0.11 a,/o k-~1"~~l;i; 
These specimens had extecsive microcrack cet.works at ~r.e :Lzface, TEE- 
fore microsections are being replicated t o  ebfe-m if nc+iceatl+ ~ellizg 
has alsc occurrsd. 

18 .g; W / C C  G 03 ai9 \ur;:p a 

LOO-7n~ C .  

FissioE Product: bbbil i ty  
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Solid Surface Terisioz Measurements 

Investigation of the formazios of fissior,  gas pores i n  i r radiated uranium 
has brought about a nee3 f o r  so l id  silrface tension values of uranium i n  
%he presefice of inert. gas at, swelling temperatures. The so l id  surface 
tension iiata are to be obtained experimentally by balancing the forces 
pulling down on a ser ies  of f i ve  wires of uranium with the fcrces of 
surface texisiorj pulling upwad. 
i u m  was dram; to 0.00105 inch diameter wire. 
(approximately one inch) were suspended, with weights attached, i n  a 
furnace at 600 C ir: a purified krypton atmosphere. 
ected t o  bracket. the point at which there w i l l  be no extension o r  contrac- 
t ion  of the wires. 
mately 160 hours, 
pension, system forming uranium dioxide. 
the wires shaztercd betweeL readings. No extension or  contraction was 
observed pr ior  t o  f a i lu re  of the w i r e s .  
permit direct, observatior, of the sample (formerly observed through a 
prism), and t.o permit continuous gettering of the krypton atmosphere with 
e i ther  hot calcium chips o r  hot uranium chips. 

High puri ty  three percent enriched uran- 
Snort lengths of the w i r e  

The weights were sel-  

The i n i t i a l  experiment was  terminate6 after approxi- 

The oxide is  quite b r i t t l e ,  and 

The system is being revised t o  

The urmium reacted with residual oxygen i n  the sus- 

bkchanisms and Theorv 

Mechanisms of ine r t  gas pore nucleatior, i n  uranium are being evaluated. 
Since most investigators consider t h i s  problem i n  terms of i ne r t  gas dif-  
fidsioxi, calculations are being made t o  eva3uat.e the role  of diffusion ir, 
the nucleation of gas pores. 
that* the nucleat im of Xe and Kr pores i n  c r a n i u m  by parent atom (e .g -, Te 
and I) d i f fu io r , ,  precipitatior,  and decay is a r e a l i s t i c  poss ib i l i ty .  

It w a s  previously poiLted out (W-63070) 

An alte-mate scheme f o r  i n e r t  gas pore nucleation is presented below where 
it is shown 5ha-k nucleation may occur with ao diffusion of e i ther  Xe and 
Kr or Te and I. This i s  base2 on the popular belief t ha t  the c r i t i c a l  
s ize  mcleus of i ne r t  gas pores i s  quite s m a l l  ( < 5 atoms) due t o  the 
limited so lubi l i ty  of k e r t  gases ir uranium. 

It is knom that. when bwmup, B, bc reases  the concentratiorL of f i ss ion  
products iccreases, an% tine mew l i nea r  distance between f i ss ion  gas 
a%cm w i l l  decrease. 

The spacing decreases rapidly i~ the i n i t i a l  stages of burnup, but after 
about 0.1 percen;, a f a i r l y  constant conditior; begios t o  prevai l .  WherL 
gas atoms are a?, average separations of 10 t o  1 5  atomic distaaces, normal 
st .at is%ical fluct,uations could conceivably b r i rg  suff ic ient  gas atoms 
togzther t3 form a s table  pore nucleus. Thus, volume difPJEioz would not 
b ~ ,  required f o r  nucleation. 
5leperLdellt nucieatior, meeharLism. To da te ,  insuff ic ient  &$a exist f o r  a 
precise evaluatioL of t h i s  postulate, bu3 it i s  noteworthy tha t  a break 
ir, the A?/ (c l?ar ,g~  ir: vclrune:: vezsus B (perc=r,t burnup) curves obtained 
ky the Bri t ish OCCUI'S Serweec. 0'15 and 0.25 percent burnup. 

!he above f i g w e e  predict. a temperatllre in- 
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3.  

It should be eqhas izsd  ska7 These concepts apply oc ly  t o  the r.uzleaTio=; 
of pores and nat t o  the agglomeratiol-t cf large numbers cf gas a:om ir,ro 
microscopically cbaerva3le POEE.. Tnese postulates ccxcerning mecchanix~ 
are  being used as &des f o r  dez'ermi~icg the coxzditiorx f o r  f K t u r ?  irrsd- 
ia t ion  

IN-REACTOR MEASUREMENTS OF MECHANICAL PROmTIES 

This program has beer, i n i t i a t e d  t o  establ ish the Eature of changes caused 
in the  properties of s t m c f a r a l  xmterials by reaccor envirormerxL 
rently,  the study of the in-reactor Cree$ prcparties of Zircalcy-2 i s  Lr- 
progress. The problem of Zircaloy-2 creep is of importaxe due $3 the 

where it. is t o  be use& f o r  pressure cortainment tubing f o r  rhe r e m t c r  
coolant and as fue l  element cladciir,g. It: is  Lot zt all certair, T ta ;  
mechanical property changes measured &+,cs i r radiat ion w i l l  be indicat im 
of the changes inauced during the  period of i r radiat ion.  
defects associated with residual damage may have en t i re ly  itiffererat 5ffects  
on the creep properties than w i l l  the instantazems effect  of a high 
neutron flux. 
property cf interns+, , %we of the s t rvc tura l  ma$,e?ial while mder irz3i- 
ia t ion,  i s  t o  maire *he measuremats i n  t h  reactorc  

Cur- 

ever increasing severi%y of conditions within operating and future rea, "f or S 

!&,e yetdined 

!be only appropriate me~kiod af cestiag TO datermine the 

The i r rad ia t ion  of an i n - x a c t c s  creep capsule is  ir;. progress t o  3eteraice 
the e f fec ts  of neutyon f lux or, the creep raTes of an arxi.ealed Zircai03-2 
specimen. 
a direcz comparison wizk The i r - reactor  t r s s  
e i the r  specimez at S t T e s E  levels  2.f" 22,000 pEi m.1 a.~ 2f ,600 psi at %mi- 
peratures up +,o 525 F (274 C ) ,  

During 5k.e month a firs: stage czeeF rare 52 1 x lC."T i x / i r - / k e  vas 6 t -  
served f o r  the e x - x a c m r  sgeciner-; howevsr, there w a s  IIG ~ ~ ~ a b ~ ~ ~ a k l e  
creep on the in-reactor specimen LOP second s tage  creep ?II the ex-?facT~rr 
specimen at 550 F (288 C) S S , ~  25,600 psi s t r e s  Tie t e s t  c i x d i T i m ~  
were a l te red  tc 30,GOO p s i  s* ress  alii 500 F (260 C .  I ELne-r-;icrJ ir. k r r ,  
samples is now a.pFSrezt, bu+, ir,sui?ficieri? t i ne  ras elapsed t: es.ta?lisC 
creep r w  s ,  Tze in-lncact,r,r sFecimer, rjas txv rlccmLLaTei a2prcxiim?xl;; 
1 . 2  x loi8 cvt ifas?), an3 all 5eatil.e~ cf t h e  capsd2 m'7 assscia-el  
ins  t rumensa? i o r  a x  3 p : r  at ice sat i E f a c t  o r  il y I 

A duplicate specimez i s  beirg rested i n  the laboramry tr, p r v i t e  
NG creep vas measured x 
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One of the problems ir; -&e firs? ger;eration creep capsule has been the 
upsetting of the thermal DsLmce as the helium pressure was increased 
t o  provide the s t r a in  @a the specimen. 
trarssport by helium revetiled tha t  the thermal corductivity of helium 
increases slowly w i t h  temperature and is independent of pressure (one a t m  
t o  45 a t m ) ,  while trasspcrt by cmvection i s  a fwxtior;  of temperature 
and the square of the pressure. A t e s t  model of the creep capsule has 
been designed and i s  being constructed t o  more accurately neasure the 
thermal transport properties of the helium gas. 
signed t o  provide a f lex ib le  arrangement of geometries so the most effec- 
t i v e  means of baffl ing cati be achieved t o  reduce the €ransport by con- 
vection. 

A l i t e r a t u r e  search on heat 

"lie model has been de- 

4. GAS COOLED PCIWER REACTOR PROGRAM 

B e  Struthers-Wells Ccsrporatioa has submitted a request f o r  extension of 
the April 1 5  completion date of the "Phase A" package. 
pletion date is currer,tly be-ng negotiaked. 
w i l l  be se t  t o  as;sure completion before the erid of the present f i s c a l  
year. 

A purchase alterafior,was prepared %o of f i c i a l ly  accomplish Addendum No. 3 
t o  the "Phase A" package. 
th i s  addendun: are t.c prcwide emergency water t o  the blower jackets, t o  
provide a transfomm i n  ;lace of the emergency motor generator se%, and 
t o  provide r a p t ~ e  discs dmnstream of r e l i e f  v a l v e s .  

Bas-elloy-X, OK the basis of preliminary data, appears t o  be superior 
fcr the gas h o p  s e r - - c e  $0 m y  of the high temperature a.lloys currently 
under t e s t .  
of Hastellcy-X i n  additicn t o  the kcone l  pressure tube and Inconel 702 
skrou3 tu5e prevlouslv planned. 

Apprcximately 30$ sf the in-reactor section material has been received. 

A revised com- 
Tie newly established date 

Approximate cost is  $5000. Main provisions of 

It i s  now planned t o  provide a pressure tube and shroud tube 

Design and Cornpoxrs Tes?.ing 

The riozzle c l x u r e  assembly incorporating the dome sea l  was t es ted  a5 
425 t o  500 prig and zemperatures ranging from 930 t o  1050 F .  
tures  v c e  held r.k& l o w  because the assembly i s  made of stainless s t e e l .  
Leakage rtites were fron: O c 0 6  t o  0.10 standard cubic feet per day. 
gas use5 ir, these t e s t s  waE Limogen. 

Twz flexi51E cornectcr: Were received from Pans Ekigineericg. 
arricaJ devicr t o  f l e x  t c e  f lex ib le  connectors while they a re  under 
pressure a d  temperanire c a d i t i o n s  has been designed and i s  50 percent 
complete- 
cycles duzing t2stiEg of conprents  has beexi designed and iE 30 percent 

Tempera- 

The 

A mech- 

A device ir=, aiycbronize the  tempera+,ure arid mechmical flexure 

complete. 
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TtJc flexible hoaeE vese received from Avica. "Lese ve?e fuxiislie? a: EO 
charge t o  replace Frensuz cnes thar  fa i le l l  under zigc Temperature ?est2 
Testing has scarbed olr sr,e of tjhese c o n n ~ c ~ o r s .  

I r radiat ion Effects on Nickel-Base Alloys f o r  Gas Looped FaciliTy 

Nickel-base a l l o y s  are  being considered f o r  use as is-reacsor s::-~cri~al 
makerials f o r  tbe  gab-cooled loop. Samples sf tte cm4iickit m x s r i e l e  
w i l l  be i r radiatad iri a side test. hole at The C Reacscr. Cmpal-isor- of 
mechardcal prDpert,iee cf the i r radiated apecineas with :Lose cf uriryad- 
iated control pieces w i l l  -yield valuable data on the behavior of these 
alloys under anticipated loop operatir;g cozditicns, 
containing thir; washer sazqles of candidare a l loye  w a s  s a t  f o  the reactor 
f o r  insertion duziq -the nex% shutdown. Thie capsule w i l l  be i r radiated 
approximately on2 morzth, exposed t o  the reactor gaeecus atmosptere t3 dE- 
termine the chexr5cal stabil i t-y of the a i l o y s  ir, phis i.avimmwir- Tensile 
specimens f o r  evaP-&ru;g i rmdiat ior ,  am. 2r vlrormental effects  on mecliarical 
properties of I n c o ~ a l  , Inconel 702, & ~ ' : e l l q - X ,  and Has~e1lo-f R-S3= were 
fabricated.  Gra2hite capsules f o r  these specinens v e x  s l s ~  fa?ricase.l, ar,d 
final assembly awaits the  preparatior, of r k m c o q A e s  f s r  mcitorir-g 
specimen i r radiat icr ,  wmperarures . !Re FroductiorL rest reqhesr, a u t i x i -  
zing the i r rad ia t ion  of these capsules vas ELFPTOVE~ iuring the mnzh. 

A grapnite eapsl.de 

Gas-Graphite S+,udies 

Grs;phit>e Oxidaticr, Studies, Grapkifes cf l c w e s  p r i t : r '  t'aan F - p z i f i d  
grades might be cnnscidered for posFible use ir. 7 ~ 2 ~  cso le r .  lw-fl:,x 

http://eapsl.de
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Hot Capsule Experiments. 
t o  evaluate dimensional s t a b i i i t y  of graphite similar t o  tha t  planned 
f o r  the EGCR- 
and transverse directions t o  give a s t a b i l i t y  prof i le .  
be used as a reference. 
depending upon position within the reactor.  
w i l l  be charged into the MI% on January 25. 

Eleveri capsde  experiments have been prepared 

Samples were taken across a 16" x 16" bar i n  both para l le l  
CSF graphite w i l l  

Sample temperatures w i l l  range from 450 t o  600 C ,  
The hot capsule experiments 

Air Oxidation Studies.. 
of variables of manufacture on the oxidation r a t e  of the graphite. 
r a t e  of oxidation of variom types of graphite colild be very important i n  
determining the l i f e  of a reactor.  One variable which appears t o  have 
great influence on the r a t e  of oxidation i s  the amount of graphite im- 
pur i t ies .  
varying i n  density, dih purity,  par t ic le  s ize  and type of coke were oxi- 
dized at 600 C w i t h  an a i r  flow of 2.0 cfh. 

Experiments a re  i n  progress t o  evaluate the e f fec t  
The 

An index of graphite puri ty  i s  the dih value. Seven samples 

The dependence of oxidation rate upon dih puri ty  is  best illustrated by 
comparing SP-7 and SP-10 graphites. 
source, par t ic le  s ize  and density. 
that a t race  Fez03 was added t o  SP-10. 
from 1.1 t o  0.671 and the oxidation r a t e  t o  r i s e  by a fac tor  of 3.4. 

Both graphites have the same coke 
Both were processed ident ical ly  except 

This caused the dih puri ty  t o  drop 

Oxidation Studies i n  CO-60 Irradiat ion Fac i l i ty .  
gamma radiation on the reaction ra te  of C02 and graphite was observed at 
700 C i n  a glass gas loop. 
gamma f lux  and the weigh% loss was continuously recorded. The oxidation 
raLe was 1 .O x g/g h r  with a C@ gas flow rate of 280 cc/min. When 
the flow ra te  was reduced t o  140 cc/min, the oxidation r a t e  increased by 
a fac tor  cf 7.6. 
served t o  be independent of gas flow ra t e  from 150 t o  1500 cc/min. 
t iona l  oxidation experiments at higher flow ra t e s  are planned. 

The influence of cobalt-60 

A graphite sample was  suspended i n  the lo6 R / h r  

In the absence of radiation, oxidation rates were ob- 
Addi- 

D. RADIATION EFFECTS ON METALS - 5000 PROGRAM 

Radiation damage recovery is being studied f o r  a n W e r  of metals; namely, 
copper 
s t ee l .  Tznsile properkiea, microhardness, e l ec t r i ca l  resistance, and x-ray 
diffracbion spectra are beiEg studied t o  determine the character is t ics  of 
recovery mchanisms. 

nickel ,  titacim, zirconium, iron, molybdenum, and type 347 stairzless 

One hour isochronal amealing treatments at 25 C increments were extended 
from 300 t o  350 C f o r  irradiated atzd unirradiated specimens of molybdenum, 
zirconium, and nickel. These anneals were conducted in  vacuum, as contrasted 
t o  the s i l i core-o i l  bath used f o r  temperatures of 300 C and lower. The hard- 
ness an3 e lec t r i ca l  resist;ame changes followed the trends described i n  the 
last report .  
molybdenumtensile specimens t o  seek an explanation f o r  the abrupt hardening 
observed betweec 250 and 275 C. 
temperatur-e whicl did riot reoccur iipon immediate reloading. 

Repeated yielding t e s t s  were performed on two unirradiated 

These tests revealed a yield point at  ruom 
Subsequent 
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annealing of the specimens fa=. one hour at  250, 275, and 300 C di2 nct cause 
s t r a i n  aging. 
content, approximately 0 06 weignt percent 
behavior was due t o  age harderiiq, specimem were solution tressed az 900 C 
and aged at 500 C f o r  periods up t o  eight hour5 No significant inereas5 IT, 
M e s s  or. subsequem decrease due t o  overaging m e  cbserved, 
t e s t s  suggest t ha t  the kardenirAg m-d decrease ir, resistants akove 2% C is 
due t o  an ordering process involving carboc, such 3s QCCUXS ir. o t t e r  ai.ic,;T 
systems p r io r  t o  precipitation. If suck a process occurs, it. i s  l i k z l y  thar 
neutron i r rad ia t ion  depresses the process temperazce by about 100 C degrees 
based upon the tempering curves f o r  the irradia3e~ specimens- 

The molybder=um stock used i n  t h i s  program has ti, high carbor- 
To determine if the obse-rvel 

!I!h,ese -..WC 

E. CUSTOMER WORK 

Radi omst U u r g i  c a Esraxkat i ons 

Self-Supported Fuel Elements. 
which had been i x a d i a t e d  under the  mas% severe con&itior;s, were rxani.md> 
No evidence was found of cosrosicn damage 50 the cac w a l l  under sh2 s-ap-prt 
tabs e 

Two additional self-sapported I SC E e l e m n u !  

Microhardness Tester. Installatim of tLe m i c r ~ h & e s ~  +,ester i n  D Cell i s  
proceeding smoothly, arid cold shakedown TWE are  expected t o  start i n  Fe>?iay- 

Tensile Sample Cutter E-101 Fabrication ins+a.ilatioL, and s h a h d o n  cppr- 
ation of the sample cu t te r  have been complctel, and x u t i n e  w e  nf tk= mctics 
i s  i n  progzcas. 
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equipment f o r  antiealing specimens. 
temperatures of 550, 478, and 423 C fo r  various lengths of time and w i l l  
be malyzed i L  the near future tc uetermine the e f fec t  of heat treatment. 
CL the s ize ,  shape and disfribution of the s i l i con  graios i n  the eutect ic  

Some samples have been t rea ted  at 

a l l o y "  

Smples processed during the mcr:tt;: 

Total samples 436 
Carbon replicas 25 

Photographs 

Micrographs 
Macrographs 

224 
69 ~- 

20 Electroxi Micrographs - 
31 3 

Special Fabrications 

Trans-Plutonium Fuel Element Fabrication. 
Extruded fue l  elements, containing a t o t a l  of 12 Kg of Pu, are being 

One hundred asld forty-four co- 

fa5ricat.ed f o r  the Savannah River-Laboratory. The-fuel elements t o  be 
in the form of rods, 0.95'' i n  d i m t e r  by five feet long, and will contain 
83.3 + 4.2 grams of plutonium. 
and & ciadding is  AI. (X-8001 al loy) .  Cladding thickness i s  t o  be 0.040- 
0.120" an2 fuel  core len&th i s  55-57". 

The fue l  m a t e r i a  i s  AI.-7.35 w/o PU a ~ o y  

Nine-ky-forcr coextntsion b i l l e t s  have been cast  t o  date. 
f ab r i ca t im ,  the bil let5 were cast  t o  s ize  with one end canfiguration i n  
c rde r  t o  e l i ru i a t e  as muck machining as possible. 
ic progreFs ir, order to eliminate machining completely, concurrently elim- 
inat ing mst cf ?he scrap. 
ficatior,  shrinkage throq$ a res t r ic ted  opening; however, t h i s  has been 
overcome by pouricg and feeding through a refracto-zy cupo 
;he not-top w i t h  a cut-cff saw leaves a f la t  spot on the b i l l e t ,  some mdi- 
ficatior: of the aid configuration is necessary. The lead-end configuration 
L ~ E  bee,-._ sa t i r f zc to r i ly  cast e Since the refractory cap great ly  reduces the 
s s l i d i f i c a t i m  ra te ,  %is ef fec t  on plutonium segregation must be evaluated. 

As ic the previous 

Further developmnt i s  

Tne principal d i f f i c u l t y  is feeding the sol idi-  

Since removing 

Cloeures are  beicg made or the canned b i l l e t s  by the ine r t  gas consumable 
cleczrode p r o c ~ s s ,  at t h e  r a t e  of 12 seconds per w e l d .  
B vacuum tigk-5 c loswe .  
ir, coEj1zcTicri vitk the wtlding wire t 3  deposit the same amomit of weld metal 
c z  each b i l l e t . ,  

This method proauces 
TILE rotat ing mechanism is sequence timed tlo operate 

O z r e m  s t s t u s  i s  as fcllows : 
16 assembled coextzusior b i l l e t s  , and 29 coextruded rods. 

33 cast# fuel  cores, 16 machined f u e l  cores 
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Plutonium-Aluminum Alloy Pins f o r  SROO. 
6ixty Pu pins canned in  a.luminum. 

Savannah River plmt has requested 
Several a-15.8 w/o Pu pins were cast f o r  

fabrication of the 0.032-inch cores t o  3O-mil wire. The pins were cast t o  
5/16", 3/32", and 1/1611 diameters and will be extruded o r  drawn t o  final s i t e .  
Aluminum cans, O.Ol5" wall thickness, 0.065" diameter by 0.500" long, have 
been fabricated, and w e l d i n g  procedures for the closures have been developed. 

8 

F , Reactor and Fuels Research 
d Development 

JJ Cadwel1:kb 

UNCLASSIFIED 
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PHYSICS AND INSTRUMENT RESEARCH AND DERQZOPMENT OPERA'PIOX? 

.- MONTHLY REPORT 

JANUARY 1960 

FISs1mmIa MA- - 2000 PROGRAM 

Nuclear Saf'ety 

The nuclear safety evaluation of the Fuel Fabrication Facility (333 Building) 
was continued this month. 
range of from 0.95$ to lolo$. 
of enrichment on nuclear safety, the minimum critical mss for rods of the 
1.1s enrichment is about 60$ of the value for 0.95s enrichment. 
element design and the layout for the fuel cladding facility are essentially 
the sane as in the past study. 

The study has now considered a fuel enrichment 
As an example of the magnitude of this range 

The fuel 

A preliminary review of the Are1 cladding facility indicates that the pro- 
posed storage and processing areas will be adequate. 
may be indicated after the detailed 1.1$ calculations are completed; however, 
these adjustments w i l l  not require increasing the building size for the produc- 
tion capacity now planned. In the autoclave area, the study shows that the prc- 
posed 16 vessels, of 12-inch diameter spaced on 6-foot centers, are critically 
"safe by geometry" for any loading cambination of L.1$ fuel elements. 
designer indicates that the 12-inch d i m t e r  may be increased to 18 or 20 imhes 
for reasons of econorqy. If so, the nuclear safety of the autoclave array will 
be again evaluated. In any event, the over-all study w i l l .  be continued as the 
three and five region calculations, for 1.1s enrichment, are completed. 

s m n s  REIAm To PRESEnT PRmm!L?Im REACTORS 
Neutmn Temperature Studies 

Compsrlson of the experimental data on lutetium with calculations using recent 
cross section measurements from Brookhaven are being made. 
lutetium is being written. 

Some spacing adjustments 

The 

A full report 3n 

Work leading to measurements of neutron temperature in a lattice cell in the 
heated 'ITR thermal column is at a standstill, pending derivatim of a detailed 
program. 

In the neutron temperature coefficient program, a new nuclear data tape contain- 
ing microscopic cross sections for 20 elements bas been generated using a  portio^; 
of the nuclear data tape code. 
dating the nuclear data tape, has been converted to the Monitor System. 
first two debug runs of this program have failed, apparently because of defects 
in the program loader routine of Monitor. 
municating with I B M  for explanation and possible correction. 

The c-ete code, which also provides for up- 
The 

The Data Processing Operation is com- 

i 2 r l c i 2 1 0  
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Thermal. Neutron Spectrum N e a r  a Wmpera-cure Discontinuity 

A wper on t h i s  subJect by D. A. Ksttwitz has been accepted for publicatioxi i n  
"Nuclear Science and Engineering." 
frds past month because of temporary assignment cf personnel to  other programs. 

There has been no active work on this problem 

wt imaxwe Uian  Croup Analysis 

Work on FIT-1 has been temporarily suspended. This was done because of the back- 
ing of f o i l  data t o  be processed for the neutron rethermalization experiment; 
it, was f e l t  that a l ess  flexible, more immediately available, program was needed. 
The latter program has been m i t t e n  and i s  being debugged. In the process of 
dehgging the simpler program, an emcr was found i n  the data being used as a test 
case f o r  both programs. 
eAt.l: FIT-1. 
ecd. 

It, i s  possible that this error has been causing the trouble 
The run t o  check this possibility had not been completed at  month's 

Neutran Rethermalfzation i n  Graphite Experiment 

The experimental study of rieutron rethennalization i n  graphite in cylindrical 
geametry has continued through this month. 
tions, each for a different set  of temperature conditions, was completed. 
which were activated in  these experiments have been counted. 
these data have been norrazlized and corrected f o r  radioactive decay. 
t i m  of the data for epithermal neutron absorption has just  been started. 

The scheduled series of five irradia- 
A l l  fo i l s  

ApproxiIua,tely 9 6  of 
The correc- 

Tnese experiments were designed t o  yield traverses of the activity of a "l/v" neutron 
uezector (copper) and of a near-thermal resonance detector (lutetium) across a 
%emperatme discontinu3ty. The analysis of these traverses should yield the msgni- 
tuGe and t e w r a t u r e  dependence of the rethermalization cross sec t im of graphite 
a.nd the effective temperature u f  the& neutrons near a temperature discontinuity. 

Tne major portion of the traverses were made i n  a two-region system i n  the core of 
the reactor, although the modified F program will treat the entire reactor. 
two regions were a sclid cylinder odgraphite 15 inches i n  diameter and an annulus 
cf s d i d  graphite with an inside diameter of 16.5 inches and an outside diameter of 
EbFproxAmtely 39 inches. 
rf' view. 
Teactm w i l l  be homogenized and the "best" radii f o r  defining the homogenized fuel 
region have not been decided. 
b l azk  irrsulation which was contained between two l/l6-inch-thick aluminum cylindri- 
.?&I: &ells. 
-&E either hea%ed or cooled while the annulus was held near room temperature. 
eLtk ef the cylinder were insulated with 3/4-inch-thick disks of Foamsil. 

!Be 

The i a t t e r  i s  uncertain only from an analytical point 
This i s  so since in  the analyt3is of these data the fuel region of the 

The two regions were separated by an annulus of lamp- 

The insulation was 5/8-inch-thick. In all experiments the cylinder 
The 

TLe eylhder was cooZed with l iquid nitrogen. 
for  the lampblack insulation was sealed t o  form a can around the graphite cylinder. 
W s  prcviaed a convenient method of cooling the cylinder. 
was placea i n  the insulation can and se t  upright outside the core. Liquid nitrogen 

rlrmir-g i t s  f u l l  length Were provided as temporary reservoirs for the l iquid nitro- 
gec as a means cf accelerating the cooling. 
graphite af ter  the cylinde? had reached liquid oitroger: temperature. Approximately 

One end of the aluminum containment 

!Be graphite cylinder 

Voids i n  the graphite cylinder 5/8-inch-square and 

The voids were f i l l ed  with precooled 

Then poured into the cas. 
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150 liters of liquid nitrogen were required to reduce the cylinder temperature to 
that of liquid nitrogen (-196Oc). 
-196% the cylinder was placed in the core and irradiation preparation was started. 
The detectors which were to be activated were in place during the cooling period. 

Immediately after the cylinder had reached 

The cylinder was heated with calmds in place in the core of the reactor. 
calrods were placed in the voids (previously mentioned) in the cylinder. 
reaching the desired temperature the calrods were removed. 
with preheated graphite rods and irradiation preparations were started. 
tors which were to be irradiated were in place during the heating period. 

Twenty 
Upon 

The voids were refilled 
A l l  detec- 

In all experiments the temperatures of the two regions were monitored with iron- 
constant thermocouples and recorded. The approximate temperature conditions for 
the five experiments at the time of the irradiations were 120°K - 270°K, W O K  - 
W O K ,  3lOoK - 470OK, 3 1 5 O K  - 67OoK, and 3 S o K  - W O K  in the cylinder and the 
annulus, respectively. 

Au. detectors, both bare and cadmium covered, were irradiated simultaneously in 
each experiment. Copper pins were used to obtain radial and axial traverses in 
the cylinder and radial traverses in the 8Mu1us and reflector region of the PCTR. 
Lutetium foils were used to obtain traverses in the cylinder and amulus. Gold 
and lutetium foils were used to obtain radial traverses of cadmium ratios in the 
cylinder and 8Mu1us. 
corrections to the bare traverses of lutetium. 
culated directly from ratios of these corrected bacre activities. 

These cadmium ratios w i l l  be used for maldng epithermal 
The neutron temperatures are ca l -  

The rethermalization cross sections are inferred by fitting the traverses of the 
"1/v1' thermaJ. activity with a group diffusion m o d e l .  The fitting of these data 
will be done with F SUPER, a modified version of F written with neutron upscat- 
tering in every region. 
one for each experimental region, and a single fast group for all regions. 
pmgram is to be used on the room temperature experiment (300°K-3000K) to estab- 
lish the parameters for the fuel region. 
be used in subsequent analysis of the four remaining experiments. 

This program is designed I or two t h e m  neutron groups, 
The 

Values obtained in this analysis will 

A paper "neutron Thermalization Cross Section Measurements in Graphite" by R. A. 
Bennett m d  R. E. Heineman has been submitted for publication in Nuclear Scfence 
and Engineering. 

Instrumentation and Systems Studies 

Further work was done this month on reactcr speed of control studies dealing w i t h  
the 018 reactors. The nature of these calculations was to evaluate the conser- 
vatism of the assumptions used in work done several months ago. The document 
to be issued covering all the speed of control work done in the last 6 moatha, 
which is being c3-authored with IPD - Reactor Physics personnel, is being held 
up until the evaluation of the results is completed. 

STUDIES RELATED TO FUTEU3 PRODUCTION REACTORS 

Exponential Measurements of Larne Diameter Fuel Elements 

Final material. bucklillg values are  available for one lattice using a tube-in- 
tube and a 2.5 x 1.6 I and E fuel element. The final buckling values and one 
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Frelimfrsry v&ue are liRted ic Table I along wlth other pertinent information. 

F J d  Lattice B2 X Volume Ratios 
Eliemer,: spazing ( in1 ~ 1 0 - 6 e m - 2 )  (inches) Al/U Hpo/u c/u 
2,5 x 2.0 with 8 3/8 dry -50 1.50 0.493 -- 21.12 
1.66 x 1.1 

2.5 Y 1-6 I& 8 3/8 dry - 65 1.50 0.373 -- u.47  

2.5 x 1.6 with 8 3/8 dry -118 
1.. 17 

.)t3c 0.305 -- 15.62 

Preliminary d u e  usirig an assumed x of 1.66 inches. 

TEe valu5 clf h l i s ted  is the measured side-to-side extrapolation distance. 
front-to-rear extrapolatfan dfstance was assumed t o  be 1.03 inches. 

The 

The final bucklixig measurement of the tube-in-tube dry fuel element a t  a l a t t i ce  
spacing of 8 3/8 inches completes the series of measurements on that fuel element+ 
The xcssover point i s  a t  a l.attice spacing of about 8.25 inches with a carbon 
ts -maaim ra t ic  of 20.42. 
%here is no change in buckling upon loss of coolant. 

The crossover point is that l a t t i ce  spacing a t  which 

Hzrizclrtal traverses have been anayzed separately for a bare counter and a cadmium 
cwered coullter. The results are l i s t ed  i n  Table 11. The shutter method was not 
.&e6 EC o d y  t k  difference i n  X is significant, not the absolute value. 

Counter 
l3.d Lattice 

Eiemnt spacing 

2.5 x 1.6 8 318 wet 
with 1.7 

1.37 f .1 Bare 

2*5 x 1.6 8 3/8 wet 1.38 +, .05 CsdmiUm 
covered with 1.7 

Ar;:tneiP Lorizclital traverse h a ~  been taken down the center of the tube-in-tube 
fuel eleEr=t in the front-tCt-rear direction. These results are shown i n  Tsble 
111. Tne shutter methad was wed i n  this traverse. 

TABIIF: III 

PUeP 
Eienaelzt 

Lattice X 
Spacing (in. ) Position 

1.41 Front half of pile 

G. 50 R e a  Mf ~f y i l e  
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The above traverse was taken t o  aid i n  checking the previous conclusion that the 
front-to-rear extrapolation distance i s  constant a t  l.O3". 

PCTR Measurements of Large Diameter Fuel Elements 

The 2.5 x 2.0, 1.66 x 1.1 tube-in-tube experiment i s  almost complete i n  the PCTR. 
In addition to the fo i l s  usedarthe &, f, p and E measurements, lutetium foi i i ;  
were used in a first  attempt t o  use this tec-que i n  a l a t t i ce  t o  determine the 
neutron temperature at the ce l l  edge, midway i n  the graphite, the outer edge of 
the.fuel, and the inner edge of the fuel. kasurements are being made for both 
the w e t  and d r y  cases. 
that it could not be matched even with luci te  i n  the drivers and 36 %O tubes i n  
the "flux-ad justing" positions. 

.- 

The wet  case has a negative hx and a spectrum so soft 

The t o m  radiation dose received by personnel while disassembling the fuel con- - the fo i l s  for the p and E measurements has been reduced t o  a negligible 
amount by removing the central ce l l  through the front face and designing the fuel 
assemblies to be quickly disassembled. 

The response of the 2" x 5" crystal t o  the 60 Kev radiation from Am2u was flat- 
tened with 1 .5  mils  of copper. 
rays from Pu239 counted in  connection with the p measurement. 

This source is  used to  simulate the 100 Kev X- 

A Program fo r  Analyzing PCTR Data 

APIW-Io the program f o r  analyzing PCTR f o i l  data, was put into limited producticn 
use, under the control of the programmr. 
moved by changing the FORTRAN deck and recompiling. 
program changes, the program refused t o  process a batch of f o i l  data. As the 
trouble is occurring i n  a section of the program which has not been changed i n  
6 weeks, the cause is not apparent. An examination of the data cards did not 
reveal any errors. To check further, some t e s t  data, previously analyzed ccr- 
rectly, was put i n  f o r  processing. The results of this run a r e  not yet  avail- 
able. 

Several. bugs were located and were re- 
Shortly af ter  one of these 

' Exponential Pile and ETR Experiments for  the NPR 

The final l o t  price f o r  the graphite t o  be used i n  the exponential mock-up =tf 
N-reactor has been received. 
classification of chippage specifications i s  received from the vendor. 
has been promised 12-14 weeks a f te r  receipt of the order. 

The order i s  expected t o  be authorized af ter  a 
*livery 

For the ETR experiments, one graphite vendor has specified a 7-month delivery- 
date and other bids are being sought. The orders f o r  both enriched and n a t u r d  
fuel have been placed. The gmJ. f o r  completion of these experiments 65111 thus 
be delayed a fen months. 

Instrumentation and Systems Studies 

Analog computer results have been Dbtained f o r  NPR power decay follawing a scram, 
assuming (1) constant f low rate, and (2) constant average water temperature. %e 
st,udy neglects the temperature feedback from the heat exchangers so the r e s d t s  
should be reasonably valid f o r  at  leas t  the first 28 t o  60 seconds following a 

D 
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s x a .  
v6risus alartup -bechniques fcr NPR. 
t he  -Ja.yivs reactivity transieme, fee . ,  xenon, temperature, etc., f o r  prescribed 
p'lwer rmsr?erso 
System an the computer. 

Reszilt,a are currently beirg. obtained from the computer f o r  investigating 
It essentially involves the calculat,ion of 

Plans are currently being made to program the NPR Heat Exchanger 

A l l  nezessary deveiopment tes t s  were completed on the detectors and circuitry for 
the prr+,ctype NPR scinti l lat ion area monitor. 
expcsea t o  gamma fields exceeding 500 r/hr with no damage resulting and with the 
m?ter staying solidly o f f  scale (upper end). 
li@t-flashing circuit was devised fo r  the low-level uni t .  This flasher w i l l  be 
act.iv6ted when the low-level probe is exposed t o  gama f ie lds  exceeding i ts  set- 
psilrt f c r  alarm and WiU automatically quit flashing when the f ie ld  diminishes 
belaw set-point. 
reset. 
pwt,ion ext.eada f r u m  S~OU-L 100 mr/h t o  10 r/h. 

The high-level probe unit was 

A satisfactory nonlatching relay and 

The upper level alarm is the latching type and must be manually 
The low-level porticxi :overs the range from 0-500 mr/hr and the high-level 

Fabrfca,tion wa6 2cmplet.ed an the prmotype, logarithmic, three-decade scintillation, 
beta-gamma 1054 area. manitor and t es t s  have commenced on the unit .  
5est,s have ts be done, and the unit wfll also be tested for neutron response--both 
thermai and fast. 

Calibration 

DevelapmeIit work continued on the prctotype NPR Fuel Element Rupture Mnitor. 
k eirc.uit  - a s  designed using f i l t e r s  ts improve, by 20 t o  30 percent, the rat io  
cf reading channel si& ts aiijacent channel signal. 

A study is b e i q  mde Gf $he application cf systems and methods for the simula- 
tEcr, sf reactors tc! the prediction of actual rebctor cperation. 

A pre1inSnm-y sfudy of the variouc methods of transfer function discovery now 
hi rise has beexi starteci. IC. particular, %hose methods which are adaptable t o  
machire nomputation with either analog or digital computers are being studied t o  
d . s z e d ~ e  when mac-hine computation san be used t o  advantage i n  the determination 
of systeln brassfer functions. Ir, addition t c  the more familiar methods which make 
use cf impillse, step and s i ~ ~ ~ ~ c i d a l  process disturbances, the s t a t i s t i ca l  methods, 
~ k s h  utilize the eoccsepts cf power density spectra and the various correlation 
f=atiGri,f, are being studied. It is expected tbat these techniques will be useful 
ilt, the &velopment cf reactcr con%roL systems, both manual and automatic. 

Tns st,uay of reactor kinetic equations continued. 
-&ea ic the Littm mA solutions was discovered and corrected. 
m e  of the 6ame m t w e  as before, but. cb Got check the approximate theory as well. 
S-me tdne wss spent in at temting t c  get better approxima.tions, w%th some slight 
SwceSs. It i ~ c  m v  thought that rzmci-off errors i n  the computer may be building 
up tx Mghe 

Ar error i n  the pazaaeters 
The new solutions 

TrLs will be eheckd by getting solutions on the GEDA soon. 

k s w e e ~  systen: is being de5igned that w i l l  move the electron Van de G r a a f f  beam 
so ELE t: give a unif3m dose pattern on large samples. 

A a d i t i o n d .  safet-y features for the electron Van de G r a a f f  were planned and were 
insLalled. 



, ... . .  

B-7 HW-63740 ' 

STUDIES RELATED To SEPmTIoNs PLANTS 

Criticali ty Hazards Specifications 

Nuclear safety studies concerning the design of a dissolver f o r  non-productian 
fuel elements were contimed this month. 
capable of handling 546 enriched uranium metal or 5$ enriched uranium oxide were 
determined and stibmitted t o  the Process Design and Development Operation. This 
particular dissolver vessel would consist of a long, square barrel which would 
contain a square canister or basket insert. The insert  would contain whole o r  
chopped fuel rods. 
cr i t ical ly  "safe by geometry" are given below. 
f a y  reflected vessel isolated from other vessels containing uranium and/or flu- 
tonium by at least  12" of concrete o r  equivalent. 

The safe parameters for a dissolver 

The conditions under which this dissolver design would be 
These conditions apply t o  a single, 

The dimensions of the canister o r  basket insert  f o r  unlimited height, shmld 
not exceed 6.2 in. x 6.2 in. 

The barrel size should be such that when the canister i s  centered inside G f  
the barrel, the annular space between the barrel and canister w i l l  not exceed 
one-half inch; it is not necessary that the canister be centered in  the barrel 
during actual operation. 

The canister should be constructed of material containing neutron absorber 
equivalent t o  .020 in. of cadmium. 

This l a t t e r  condition is  being considered i n  order t o  obtain a suitable safety 
factor f o r  the case of metal rods. While further study may show that safety can 
be assured without the absorber, the absorber w i l l  be specified until  addi t ioml 
&ta are obtainedto indicate otherwise. 
the absorber i s  not needed. 

For the case of U% rods o r  sclution, 

Plutonium Crit ical  bkss Laboratory 

A t  the end of the month, Project Engineering l i s t ed  the fac i l i ty  construction as 
67 percent complete compared to  the scheduled 61 percent. 
for that portion cmered by the fixed price contractor are 67 and 81 percent. 
For G-E engineered and purchased equipment (colztrol and instrumentation, prseess 
system and equipment, etc.)  the figures are 51 percent complete against a sche- 
duled 65 percent. 
t r o l  panels snd iostrumentatfon system which were due the middle of January. 
reactor room hoods have been received and await preparation of the reactor 133111 
f o r  instdllation. 

The corresponding figures 

There has beeo no further definite word on delivery of the cm- 
The 

Act.& constrtrction r,f the Suilding i s  essentially complete, with most of the vsrk 
during the month concerned with the installation of services and fixtures. 
heating system is operating and the main electrical  service has been cut i n t o  the 
new l ine  t o  the building. The reactor room was completed with the last concrete 
poured in  placing the frame for the large door. Applicatioo of the fiberglass re- 
inforced lining of the reactor room interior has started. 

Work has started on the design c r i te r ia  f o r  two control components necessary t G  
extend the startup ccnfigumtiom t o  clean, water reflected systems. 

The 

These cam- 
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pczents are: 

a] 

b) 

A drive syst.em fo r  a control rod t o  be operated i n  the ref lector ,  and 

A system providing a remotely controlled, water-filled piston to provide 
a top re f lec tor  f o r  cylinders. 

The specifications fo r  a split-half c r i t i c a l  assembly machine have been drawn. 
The design will be carried out by Fac i l i t i e s  Engineering Operation. This machine 
all be used t o  perfom c r i t i c a l  experiments with the so l id  fuels presently being 
developed t o  explore c r i t i c a l  phenomena i n  the H/Pu r a t i o  range of 5 t o  30. 

a&chine will consist of a fixed table  and a movable table.  
upon each table and the two halves brought together by remote control. 
w i l l  share the power and modtor channels of the solution c r i t i c a l  apparatus. 

I n  the tievelopment of data analysis systems, a series of problems, representing 
szlutfcns used i n  the P - U  experiments, has been run using both C-3 and F-3 codes. 
The calculated values of the multiplication factor  (k) has been too high i n  each 
case. 
cf the w r y i n g  concentration upon the spectrum sensit ive cross sections. To i m -  
plement the l a t t e r  effect, the nuclear data tapes f o r  program C-3 and program F-3 
&.re being revised. The new data tape will contain a matrix of cross sections f o r  
the therm63 group so that by interpolation of both temperature and concentration 
8 r c re  r e d i s t i e  thermal. group average cross section can be obtained. 
~fcns are  x d e r i y  t o  obtain from Atomics International a group of more f lexible  
nuclear eodes for  the IBM-709 computer. 
m d t i g r m p  diffusion codes, a d  multigroup transport  theory codes. 

The 
Fuel w i l l  be stacked 

The machine 

The effect  cf assumed ref lec tor  saving will be explored &s w e l l  as the 

Negotia- 

These w i l l  include kinet ics  codes, 

Experfment-6 with Heterogeneous Systems 

Cr i t i ca i  apprsacki acd exponential experiments were completed f o r  the 0.175-inch 
diameter rods cf 3.063 percent enriched uranium. 
Tney were encased i n  0.025-inch wall l u c i t e  tubing. 
w s r e  with a hexagonal l a t t i c e  spacing of 0.375 inches. 
H20/U volume r a t i o  of L.06. 
was calculated by equating the bucklings from the c r i t i c a l  approac and the eqon-  

The 
:ritii'al mass f o r  spherical geometry was 257 lb. 

An extrapciatior length of 7.5 cm f o r  the 0.300-inch l a t t i c e  spacing was e s t i -  
mated from the extrapolation of the p lo t  of X vs  HeO/U volume ra t io .  
-&.ue of li9477 x 
i a ~ z  mmth using this value cf X. 
xdculaxed t o  be 560 lb .  

The rods were 23.5 inches long. 
Measurements made this month 

This spacing has a 
A value f o r  the extrapolation length, Xo of 6.91 cm 

er;tiaJ. measurements. This equated buckling value was 14,121 x 10- 8 

A buckling 
cm-2 was calculated from the exponential measurement made 

The c r i t i c a l  mass f o r  cyl indrical  geometry i s  

F m m  curves 3f the buckling vs H20/U volume r a t i o  the 

H20/U vclume r a t i o  of about 5.3. 

mum buckling f o r  the 
0.175 inch diameter rods was estimated t o  be 14,400 x =2 10 cm-2 and occurs a t  a 

l5xgeri.men-L e W;, t7h Hmogeneous Systems 

The measurement of k, fo r  homcgeneous UO3 systems (3$ enriched) had been prev- 
iczsly performed at  nominal H/U atomic r a t i o s  of 40, 44, and 48. The values of 
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--. 
from these experiments did not agree with previous data and it was suspected tbt 
the mixtures in these samples were not uniform. 
assumption. 
experiments were re-ruu and gave the following results: 

chemical 
Because these values of k, were not valid at .- 

H/U Atomic Ratio 

1.028 
0 996 
0 955 

analysis verified this 
these H/U ratios, the 

These experiments have verified the previously extrapolated value of the "cross- 
Over point" (point at which k, = 1) which had been extrapolated to an H/U atomic 
ratio of 44. 

Critical Mass Theory Development 

The program to calculate the solutions to the reactor kinetic equations has been 
run using input numbers close to a set giving a simple analytical solution. 
Exactly equivalent numbers could not be used because of certain characteristics 
of the program. 
is being run with more realistic data corresponding to an analytical solution by 
Triplett in HW-32346. 

The comparison was quite encouraging. At present the program 

The program to calculate the fast and thermal leakage from bare subcritical plu- 
tonim solutions has been tested successfully on one representative case. 
present more consistent data for input to the program are being compiled. 

At 

Mass Spectrometry 

The instrumentation of this spectrometer was continued in use for development 
work on the ion pulse counting system. 
with this mass spectrometer was requested. 
the ion source of the spectrometer were replaced with quartz insulators in &?I: 
attempt to reduce the electrical leakage encountered in the source. 

No customer service for isotopic analysis 
The original sapphire insulators in 

NEUTRON CROSS SECTION PROGRAM 

Absolute Fission Croas Sections 

Meas-mments which have been made at Hanford in the past on the fission Cross 
section of Pu2u have bgen re-evaluated. 
tfon published on the Uc35 fission cross section was used as a standard sin- be in 
the Hanford measurements the calibration of the n utron flux was originally made 

course of the review it was discovered that the weight reported by AnaJ.yticd 
Laboratories for the sample of 96.6 percent Pu2u was in error, and a new value 
was calculated from the original alpha count data. The standard U235 fission 
cross section was taken to be (590.8 f. 5.4) barns at 2200 m/sec. 
fission cross sections of Pu2u measured at Hanford were evaluated tc be (956 
f L 3 )  barns from recent measurements with the 96.6 percent Pu24i s-le and 
(9w f 46) barns from an older measurement with a 19 percent Pu24l sample. 

In this review the most recent f n f o m -  

in terms of either this cram section or the Ad9 8 capture cmss sectim. In the 

The 2200 m/sec 

8 
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P;= firsEz:, fzils were re2eived f r D m  off-site for interccmparison fission counting. 

A s m X  BF chamber was careS13ly remounted on the lO5-DR crystal spectrometer 
f z r  ~ 5 . e  as a neutron flux mcnitzr for fission cross section measurements in the 
z'es~~ranze energy regicn. Tne chamber efficiency was determined relative to the 
etan-rd boron cham3er from comparison measurements made at 0.8, 0.4, and 0.3 
eu. l3e weight-ed effisfecsy W E  (1LL.2 f 1.1) times the boron chamber efficiency. 

TLG Beam ghutter f a r  the lO5-DR crystal spectrometer has failed to operate several 
s-fms re2er;rly. 
dLfficrr2t and can crJy be attexpt?ed during a reactor outage. 
the ehwter has beer. ordered for stand-by in the event of complete failure of the 
shutter 

3 

A determination of the trouble with this shutter will be very 
A new drive motor for 

S'k8Z-m Shdd Fi 6 s ~ O Z Z  

T k  f s : l b  2 a sample of enriched V23lC have been prepared for fission measurements 
by kLyt,ieaJ Laboratories. 
I L Z ~  been cmpleted. 
~ r ; ; r ~ e s ~ .  
zim) &ore not beec. successful. 
p s ~ e c  by p3,irAting. 

The weight, assay of these 
The deposition of" fission foils of $ 

Attempts to electrodeposit a sample of Pa231 (by Chemical Instrumenta- 
It is anticipted that a useful foil can be pre- 

SI 27 NE=~%PC.L Scattering CPCSS Sectiom 

TLe "scft? m3id" tezhuique of grcrwPng aluminum single crystals for the study of 
neutmc mororhpomtors fcr the crystal spectrometer was used to produce ss alumi- 
rim iwzt. with several large graim. 
~ i e s  :f twa of t e s e  grairrE Pevealed that crystals grown in this manner have a much 
Egher degree of perfection than the crystals previously grown using a large tem- 
p r a t z E  gradien?, and sc l id  r,mciSl.e. The measured peak reflectivities of these 
:r=-ys?al grains were about 25 percect with angular widths of 0.03 t o  0.1 degrees. 
P-is i~ tke type of crystal which is necessary t o  increase the intensity avail- 
a cie  iri the :zeut,ron scattering experiments * 

The study of the neutron diffracting proper- 

b e  =.f the Izemron beam shutters for the 105-m spectrometer which bas been un- 
YeLlakle  i n  the past. has n3w J m e d  in the open position. 
TC repair :,he shutter =til the spectrometer sbieldfng is removed during a reactor 
csage e 

No attempt can be made 

A IFW' ck.mbsr fcr th% dyzirtg magnet on the Van. de Graaff has been designed 
m 5  E 5  tsefrig fatsrfcc&ed. 
lems ezcourrtered in the corciriuing realignment of the beam optical system by 
prcv',fii.q uiiquely-det,ermined rigid positioning of the beam-locating electrodes. 
TrLe r-ev chamber wS.l a l s o  srovi5e for obtaining energy stabilization of the 
z-r-.ehrat;.r -&sing the molecdar icn beam. The energy stabilization slits will 
be lcca+,ed behind the shieldicg wall. Tnis wil l  eliminate the necessity of catch- 
irg cr. t h e  target. side cf the shielding wall a large fraction of the chopped atomic 
Psr- be= fo r  energy s+hbilizatior and will, hopefully, improve the backgrounas en- 

Tne cnamber is designed to circumvent some of the prob- 

DE 
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countered in time-of-flight work. 
tem has also been designed and fabricated. The 60-cycle sweep chassis for pre- 
senti- an oscilloscope display of the slowly swept beam on the target has also 
been prepared for use. 

The instrument panel for the beam-locatixg sys- 
.- 

Irradiation Cross Sections 

The work on this program has been confined to developing the ion counting system 
of the mass spectrometers to the desired performance level. 

Activation Cross Sections 

The lutetium fcils which were prepared for activation and total cross section 
measurements were not satisfactory so no further activation measurements have been 
made. 

Measurements Were mede of the transmission of neutrons through a thick single 
crystal of beryllium to study the possible use of this crystal as a filter to 
remove higher order neutrons in a monoenergetic, low neutron energy, activation 
irradiation. The second order component in a 0.05 ev neutron beam could be re- 
duced to about 2 percent which would be satisfactory for some measurements. 
crystal was not of sufficient thiclmess, however, to be used at 2200 m/sec. 

The 

HUCTOR m M E N T  - 4000 PROGRAM 

PLuToNIuM RECYCLE PROGRAM 

Lattice Parameters for Lcw Exposure Plutonium 

PCm experiments on the 1.8 w/o Pu-U 19-rod clusters in an 8-3/8-inch square 
graphite'lattice with air coolant were completed in late December. 
of these data is nearly complete. 

Analysis 

An approach-to-critical was made with the unpoisoned core loading, as in the 
case of the 10-1/2-inch lattice. 
drivers located symmetrically at about a 50 cm radius, and all leveling rings 
at 3 inches. Upon moving all leveling rings in to 0 inches, the reactor was 
made critical with 8 drivers. 

The reactor was made critical with 10 standard 

Some difficulty was encountered in hardening the spectrum at the ends of the 
core to provide adequate longitudinal. f l u x  leveling for this lattice. 
problem is expected to be more severe when the 6-1/2-inch lattice experiments 
begin. 

This 

Three irradiations have been performed using the TTR internal thermal column 
with rotator to ncrmalize the plutonium and uranium fission foils used in the 
10-1/2 and 8-3/8-inch experiments. 

mss spectrometer analysis cf the plutonium contained in the 1.8 w/o Pu-A1 fuel 
rods has yielded the fdlowing isotopic percentages: 

1 2 i i s 2 2 0  
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m-239 

240 

2Lci 

242 

9 ~ .  256 

5.345 ?: 0.055 

0.399 ?: 0.009 

0.025 (estimated) 

Lat+,ice Parameters for  High Exposure Plutonium 

I t  Qsf9riit.e wrd has been received ccncerning the procurement of the 20$ Pu-240 
m5..terhl0 
AFTlicatlcm work will be made available. 

A possibility exists that the scrap from the Division of Military 

'Srr&fifat,icr, ,zf the m-type Pu-A1 elements is continuing in  the ETR toward the 
LLO$ P ~ - Z ~ C  g3a.1. exposure. 

Tne gcal c.f specifying the fuel elements t o  be measured i n  the ICTR has not been 
met,. Tnerefore, the g& cjf completiw in  September 1960 will not be met. "uel 
eiement. specifications w i l l  rat be forthcoming unt i l  calculations of the neutron 
prcpert2ea point out the genera features of such fuels. 

Tee fir.d. draft,s ~ 4 f  EL?1 the approack-to-critical experiments, except the one 
v5th  a kigk spike e m i e b n t ,  are m i t t e n  and have been distributed t o  the members 
rf ahe StJartcF Council fcrr apprmal. 

A r x g h  &%ft cf tk apprcach-%-critical experiment f o r  the loading which con- 
t a i n ~  h s  7302 elements swrounded by 36 Pu-A1 elements has been prepared. 
Zca%ng LG expezted t o  be c r i t i ca l  wlth all the shim rods out cf the reactor and 
m e  mo.&ral:r at  f u l l  height before all of the 36 &-AI. elements are loaded. 
! J ~ ? T c ~ c F ? ~  it will be necessary t o  insert  the s h i m  rods during the fuel loading 
przze6e i n  x%er t.0 contra1 the excess reactivity of a fully loaded reactor and 
ti E& m:&rs;t.m level. 

This 

Tkc lo&,diag f a r  this experimect w i l l  be such that the inner radius of the Pu-A1 
9 = ~ r , u l a  - - U  reriain constant (i.e.,  always 49 UO2 elements i n  the center). The 
r;tm%e?. cf PJ-AL elements ir. the 8.mdus w i l l  vary from18 t c  36 elements asd data 
%-EL be taken t.; dsaermino the c r i t i ca l  levels for the lcadings in  which the 
m - i u s  c2mprises 18, PL, 309 and 36 Pu-Al elements. The PU-A1 annulus w i l l  be 
s-nrzmded ky UOz elementis, ss that, UO2 fuel must be removed, as Pu-A1 is  added 
L-.. T k 5  aIX*uiua. - c  

Icf~rndtio~: cbtained from this experiment will be used t o  define an i n i t i a l  f 'ull 
pcw=rJ Ic9adilrg which will a l l o w  c r i t i ca l i ty  t o  be reached with a maximum number 
:? h-A; e1emer;ts and the mcderatcr level near full  neight. 

The secmd draft of the Design Criteria was reviewed and recommendations t o  
fnekde  -dthdrawa*ble con t rd  rrJ& and mGderator dump features were incorporated 

DE 
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in the project proposal. 
.- The differences in the general appearance of an H20 or %O moderated reactor 

limit the complete flexibility that has been strived for in the design of the 
Critical Facility. 
gram was reviewed and decisions made concerning which types of experiments 
should have first priority. 
tion the design should progress in order to accomplish specific experiments. 
Reactivity measurements of irradiated and unirradiated PRTR fuel elements in a 
%O lattice and experiments to provide information for planning fuel loadings 
for plutonium recycling reactors using &O or H20 moderator were considered most 
important. 

As a result the purpose and scope of the experimental pro- 

These decisions were made to determine which direc- 

Design changes which U r n  these experiments to be more easily accmplished and 
other experiments with lower priority to be conducted with modifications which 
would be made later were worked out in cooperation with the designers. Control 
rods of the "shutter" type w i l l  be available for reactivity measurements and rods 
of the flgravity-dr~ll type will be available as safety rods and for control cf 
experiments in which a clean, unpoisoned lattice is required. 
additions m y  be required later for specific experiments. 
fuel elemnt hangars required for a special loading, or special fuel and cont.rcl 
elements are typical of the modifications or additions which might be required 
after the facility is built. 

Wdifications or 
Fuel element templates, 

Critical Mass Studies on Plutonium Systems - S~critical Experiments with Plu- 
tonium 

In support of the Plutonium Recycle Program, critical mass data are needed for 
Pu-A1 alloy fuel elements. 
nuclear safety specifications for the handling and processing of this kind of 
fissile material. 
for correlating critical mass calculations with experiments for heterogeneous PLI 
systems. 

These data will be of use in the preparation of 

The critical mass data will also provide desirable check points 

Approach to critical experiments are presently being conducted with 5 w t .  percent 
Pu in Pu-A1 alloy rods. These experiments are being conducted in the TTR reactcr 
rcom using the vessels and safety systems originally set up for the 3$ het.erc- 
geneous uranium experiments. 

The Pu-AI. alloy core has a .506" diameter and is 24" long, with a cladding of 
Zircaloy-2 having a wa31 thickness of .O3O". One end cap is .020 inches; the 
other is .125 inches. The over-all dimensions are, therefore, .566 inches in 
diameter and 24.255 inches in length. The average rod contains U.01 @;me. of 
PJ; and has an A1/Pu atomic ratio of 168.2 and a Zr-2/Pu atomic ratio of 134.05. 
The isotopic analysis of the Pu is: 

Pu-239 
240 
2w 
242 

94 09 
5-35 
0.55 
0.03 
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Ij-, &?z effort to determine the mfl;fmurn critical mass for these systems three 
lattice plates were made for preliminary experiments. 
be made wnen these preliminary experiments are completed. The following table 
lists the data from all experiments to date (critical approach and exponential 
experiments) e 

Other lattice plates will 

B2 
No. of Rods Pu Mass Min-Pu H / P i  Volume of H20 Lattice 

Atomis vclume spacing for in Crit. Mass 
Rst*io pu-u core Inches X cm Crit. Cyl. Cyl. KgTn * m  cm-kO-6 -- 
582.6 3* 06 1.0 7.86 170.lf.3 i.873k. 003 i.531k. 003 10748k50 

The vdue Gf Xp the extrapolation distance, is obtained by equating buckling expres- 
sions for extrapolated critical size, from the critical approach measurements and 
the eqonential measurements on these systems. An effort will be made to measure 
the extrapclation distance in the axial direction; however, the radial extrapdla- 
ticn dietance cannot be measured as easily as the axial extrapolation distance 
because of the small radius of these systems. 
fission and (a,n) reaction in the. Pu-A1 fuel allows easy measurement of the axial 
flux and the size is large enough to give reasonably small errors. 

The "built-in" source of spontaneous 

AdcEtional measurements have been made in these systems using U-235 and Pu fission 
cham3ers fcr possible future temperature effect measurements. 

PlEtonlum Contmfnation Incident - January 20, 1960 

During the loading of the 1.1-inch lattice in the criticality studies, the escape 
cf some Pu from the canned fuel elements was detected. The monitoring procedures 
prcvided rapici detection (within 4 minutes) and prevented the inadvertent spread of 
eontamination tc other nearby areas. The contamination was contained wholly in 

TTR reactcr room. 

The rod end-cap was machined too thin. 

The apparent events leading to the contamination are: 

The rod was numbered on the wrong end (thin end) with a vibrating tool. 

The rode were etched with a solution of hy&ofluoric and nitric acids prior 
t.o shipping. 

The etching solution apparently leaked into the element through holes opened 
bring the machining and/or numbering causing corrosion which then escaped. 

Tne rod was placed in a plastic bag which accidentally, but fortunately, 
seaied itself, and the bag remained sealed for the approximately 2 mooths 
c f  storage prior to the rod'suse in the experiments. 

The physicist conducting the experiment removed one glove to tear the plastic 
at the point where it had seded itself and his bare hand became contaminated; 
a lso  his clothing and other material and equipment handled subsequently. 
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Instrumentstfm ard Systems Studies 

A aeasurement of tke PRTR prmpt neutron lifetime is  desired daring the PRTR stwt- 
up t=sts. Tke prorcpt neutrcsn IiZetime affects the frequency response of the ress+;cr 
i n  a known m s r .  
reagonae of the reactor i n  the frequency range which is modffied by the p x r p x  =em- 
rm lifetime. The range of ict,erest bas been calaLsfed to  be certered amuz 1 . 5  
cycles per secsnd. 
the s ta t i s t ica l  variations cf the reactor neutron flux during steady s ta te  Jpera- 
t h n .  
flux n r i s z f o n s  have beer ,-epar+Jed. 
tc the s q w e  rc3t cf the po-ir decsity s p e c t m  (;f the statis%ieal &%a. 
power density speztrum may be obtained directly by using s-&table rarrm-band 
filters and ccmpu%fng cfrcqdtry, ar, indirectly 3y comptatfm zf the aatcmrrela- 
tlai functicc cf the scatlsticsl hta and subasTdelit Foxrier transfsma5ien tz 
-yield the pcwer decsfty specsr;rm. Tke a:o_uraciss of the metb9s &epEa CI r?verQ 
facC,crs vhiclz m T  be in-restfgated further. 
t k a e  tests WOUM be obta9,I;ed if rn indeperden+, m e ~ i x d  of neaauremer;t wer-5 -&ed 
9 che-k. 
cn PRTR a? +,Le f"reqws2ies sf interest,. 
fcrm ;f iifstupbanca t e s t  -dU be irvestigated. 

!berefzre3 the method of measuremexit irvolves J b t a i c i y  the 

The proposed method of frequericy respcnse measuremnt w i l i z e s  

Tw-o m e t ~ c i a  cf cbtaidng reacmr frequency resgorse frm the s ta t i s t ica l  
The reactor freqcency response is p r o p s r f l x a l  

E e  

Greater ccafi&rx. ir the r = < L t a  09 

lhpulse, step and 3 i ~ l s o i d a l  dfsturSs::e methcds are dif2'icd.t t.: mhe 
However, the Fossikility cf 31Mc.g r:ae 

A c c q u t e r  program &e been st,art;ed for  study cf the gas isop. 
Sroblem reqyiree tha? the computer at.dc3.y be delayed =til fke c e w  caputcr  is i~ 
opemt im.  

The size 3: fke 
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predicted 
thickne sa 

A c 5 i r e c x k n G  can6u:tivity ed&y current probe developed ear l ier  under this program 
fE b e k s  8Fglted tc measuremexit sf anisotropic conditions in NPR graphite by the 
FPD-Ts;l.:h.g Methsis C@erat;fon. 
e:eXl,t.y a d  ciesign requirements foy this applicaticn. 

Consultation was pravided in  consideration Df the 

TLE pr=.gram fc r  the d.evel.c.pinent aT;& evduation of t h e m  bondtesting methods 
fx as:emblt-d fuel. e1emerit.s is m w  under way. 
e.? eciiy euTrer;C. irductive ?.hemmetry techrdques are being evaluated. 

Modern high sensitivity infrared 

Bi ?ke infrared kmi;tigEtt?.ciZI calculati:ns indicate t h a t  recently developed 
&--.&a s r . t i ~ c n i &  irfrareci rktectsra w 9 . l  easily sense 0.25-inch diameter 50.1% 
k-3  q x t  3xi 3 5C..ClCC: d?iminrim s;afa.ce. 
e ~ e c z r x ~ g n e t i c  t p  (PEM) aetectsrs have a Iiigher noise equident .  power (the 
.j3:-~-t =f f ~ c 3 e z t  iLfrared €0-ir required t o  give an octput. signal Just eq& 
TT L:i3€) TnBL the refrigerated aype, >ut are meh  lese expensive and d G  not re- - $ * p  & liquid nitrtger e q p l y  or cryostat. The noise equivalent power of a 
PEN dEte?tmp c&c-dtbfed far a 50°K blackbody from spectral detectivity data, i s  
- - *  %:-ugL tna t  it. shotcld be capatle of sensing the hot spot defined above. 
F E M  &?.ek:,m has keet Crier&, ssd a optical head and chopper assembly suitable 
f:r -8-e -dtl differect t>Tes cf i d r a r e d  detectors is  nearing completiol. 
he65 has &L f:2 LrserSL trfsulfiae lens fcr hi& efficiency i n  the low infrared 
rq$;c a 

baa  sLfi ik  ?Lcxjle%esrcm bLi.-~e a icwer over-& dezectivlty for  a 50% black- 
" I ~ y  ;ksc %he P E M  5e~~c+;==.. 
%re  g ~ r 9  ez;-igk $2 s-r&2;la+,e me%Ls&s cf heating test specimens for  the heat trans- 
fr,r T E S ? . ~  vr,fk a a i t i q  del:-rery cf the PEM detectcr. These detectsrs w i l l  also 
Le ~ 2 ~ 2  fzr 
v:..Lr, I s  Er2--sSaFo 

. -4= 
Mon-refrigerated indium antinionide photo- 

-I *"I A 

The 

Exfever, l oca l ly  av&ilable lead sulfide &t,sctors 

z m p w i ~ ; . ~  C ~ T K  of the ncise equivalenz pawer of tine PEM detector 

A : s x m c c i U y  nade iLfrared aersing head and amplifier that would probably 
5etect th2 prwi0ilsl.y mentioned hst spot can be either purchased or rented. 
F . e ; h i t ~  f i P  c l a r i f i a s s f m  cf 6zme of tb.e Epezificatfons have been sect t c  the 
r n c j i f a s 2 z e r .  
+r,~_ n ~ f ; k ~ = d  :f kieazfng tes t  zpecS,nierzs sk,ould be reammbly well developed prior 
2- T€CTii-g ?a permit ecsrxmZdL evdumion of the iLstnuneri%. 
p-aehsse price c.f t.he c o m r e i d .  instrument i s  very high. Therefore, the per- 

Rer,ts;l. CL L by-the-mcntk; basfE is very expensive ma therefore 

In addition, the 

' .  f . -  :-. ' 

.. .i.: 
. .  +. .... - 
' . - -  . . . .  .- 

' _  1 

1.2 k q 2 2 5 
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forma,nce of the relatively inexpensive thermal testing instrument now being fab- 
ricated will be evaluated, and it w i l l  be used t o  develop the method of heating 
test samples prior t o  the final decision OII whether t o  t e s t  the ccmercial instru- 
merit. 

.- 

The evaluation of eddy current inductive thermometry techniques for use in *he 
thermal bondtesting program w i l l  include investigation of both a single frequency 
system and the broadband system. A Generd Radio Impedance Comparator will be 
used in  the single frequency system. 'phis instrument has been received and re- 
quires some auxiliary circuitry t o  be built,  including (1) a stabil izing crystal 
oscillator, ( 2 )  a phase shifting circuit  t o  permit adjustment of the phase detectzr 
reference signal f o r  probe motion discrimination, (3) a preamplifier t o  increase 
sensitivity, and (4) an input bridge circuit. 

Measurements were made using existing broadband equipment t o  determine design c r i -  
t e r i a  for the broadband inductive thermometry equipment. 
ferent electrical  conductivity t o  represent the effect of temperature change, it 
was determined that the equipment must be stable t o  within k3 p a r t s  i n  10,000 
t o  read the metal temperature within floc a t  room temperature. 
included measurements of the effect of changes i n  probe t o  metal spacing from 0 
t o  18 mils., 
based Lyon these requirements. 
broadband equipment, a d  wlll replace a l e s s  stable one now being used i n  the 
jacket thickness measuring equipment. 

U s i n g  metals of dif-  

The d a t a  obtained 

An imprcved automatic gain controlled amplifier i s  being designed 
This amplifier can also be incorporated in  sther 

GAS COOLED REACTOR PROGRAM 

Lattice Parameter Measurenients 

Work has been completed o ~ i  the analysis of the control rod experiment. 
results given last mmth have been refined slightly. 
cmtro l  rod worth are l i s ted  below: 

The 
The new valws fo r  the 

~ k L ~ ( U . 8 7 5 " )  

~2$~(29.0W") 

= 0.152 5 0.012 f c r  a 4 x 4 array 

= 0.1% f o r  a 4 x 4 array 

&R(29.GOOs') = 0.278 for a 3 x 3 array 

The Eeasurement af the ariglar and radial f l u x  dependence within an EGCR fie2 
t&e, and the measLmen% of the f lux  p e r t u r b a t i G 0  caused by stainless s teel  
spacers have beer. evaiuated e d  reported. The work is described in  Hw-6.35E5, 

V-11 s lsc  appear fr; '%xlear Physics Research Quarterly Report - Oercber, 
November, December, 1959." 

A report an the measurement of k9 f, p, and E fz r  the EGCR l a t t i ce  has a l s c  
been prepared fsr the sane quarterly report. 

Most of the preparations for the next EGCR l a t t i ce  experiment have been eomp- 
leted. The react,iirity effect of a stainless s teel  "through tube" (loop) w i l l  
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fined witt a fuel column of 2.6 percent enrichment. 

The a~.&yff6 cf the dats for f i e  fbeL tenperature coefficient of a 7-r0d, enriched 
w a r 5 m  cxide cluster ic t h e  Allis Chalmers-Kaiser Engineers, 8-inch, graphite 
l a t t i ce  has beerL completed. A report for the custcmer has been written and is 
b e h g  Fr;pared fcr dfstribctfoa. Fir& values of 

i 3p -- - - (1.00 f 0.10) &-3.61 k 0.10) x + (2.69 f: 0.51) x lom8 T7 - F zT 

x 10-7 T + (4.58 F 0.68) x 9 
were obtained for the temperature range 50 to 500%. 
tm= t e , ~ ~  i r i  1 dZ arises from the temperature dependent expression forgnp. 

c . ~ ~  COrkrfbUteS abxt 10 percent of the t&al value of 1 dZ at 500°C and, thus, 

hs6  been retainmi. 
sue t3 flux and adJcint mismatches. 

?mre beer; maximized. 

The second order tempera- 
This 

E r n  
EaT 

TrLe urzcert.aint.y OE the unit multiplier includes the error 
It is considered to be a maximum value since - .-.- cc signa of the s p e c t m l  nismtclhes have been assumed to add, and their values 

Tk-e n;ea.swed reactivity loss with frcreesing fuel temperature was fit with a 
parsbdfc: expression. 
+;e yielc satisfactcry results Each beycnd the 500°C limit of the experimental 
data. 
use ths expressio~? 

One wauld cot e q e c t  an extrapolation of this expression 

For extrapclati3n beymd this temperature range, it is more realistic to 

2.49 x LO -4 ,-1.02 x 10-3 T(OK) E3T = 

Perhap azi ever niare acceptable expression, which has some theoretical justifica- 
?fCL> is 

Y 

+ hrcte: These extrapoletion formulae use the Kelvin temperature whereas the 
i i as  given abwe use centigrade. 

VsziaticE cf the DclppLer Caefficien.t, with S/M Ratio 

'Ik L.gZ-inzh dhmeter mock-up has finally been completely assembled. 
T f b e  was troken olzae but was saccessfdly repaired. 
t.kr k;r.bter cc i l  a d  flexible lea%€ have been tested and proved satisfactory. 
"he f-a-sfzed fuel element for the experiments is being completed. 
sztirip&t.eC in meeting the FCTR schedule. 

The quartz 
A new design for the induc- 

No delay is 
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R o d  Retilacaent Analysis 

The calculaticns of control rod worth in the GCR lattice by means of the t w o - g m u ~ ~  
smal l  source theory formulation have been completed. A revision of the experi- 
mental value of resonance escape probability for the uniform array necessitated 
re-evaluation of the input parameters in the formulation. 
method of calculating the epithermal blackness of the control rod was employed 
which uCilizes the self-shielding factors tabulated in ANL-5800. 
values of k, for the 16:i and 9 : ~  fuel to control rod ratios are in good agrement 
with the experimental results, the error being 0.6s and 1.@ respectively far 
the two cases. 
quantity. 

In addition, an improved 

The calclxlatej. 

In both cases the calculated value is less than the experimental 

R E W H  - 5000 PROGRAM 

Isotopic Analysis 

The mass spectrometer for this program operated at 100 percent efficiency duriz;g 
January. About 75 percent of the time was spent on furnishing isotopic analyses 
of program samples. 
plutonium sample were furnished for Reactor Lattice Physics Operation. 

In addition, isotopic analyses of a uranium sample and a 

The influence of ion source focusing cozditions on measured isotapic abundance 
ratios was also studied. 
were observed. 
the possible errors introduced by the observed mass discrimination effect. 

Smal l  but significant variations in isotopic ratios 
A study has been planned to determine how to eliminate or correcf. 

BIOLOGY AND MEDICINE - 6000 PROGRAM 

ENVIRONMENTAL SCIXNCES 

Atmospheric Physi es 

Phns were made for complete reactivation of the sampling grid to 3209 meters 
dietaxe from the source9 includipg all 20 sampling towers, in preparatiors for 
resumption of field experiments. 
mert was made to facilitate startup operations during the cold weather. 
portable mast was made ready. 

Some modification of the field samplfl=g equip- 
P-e 

Lntellsive efforts on the part of Analytical Chemistry group to perfect the p k s -  
phorescent technique fGr asBaying ZnS loading on the menbrane filters exposed 
hring the summer continued. Some delay was experienced about midmcnt,h vhec %he 
amplifier-acaler system failed to maintain suitable calibratim over the wide 
range of pigment loadings encountered. 
adequate was in prccess at month end. 

Procurement of equipment believed to be 

Preparation cf individual chapters for the Geophysical Research papers on the 
past summer’s dispersion and transport experiments continued according to glans 
made with the Air Force. 
essentially completed. 
not included in the earlier study Df tracer arrival times ar;d transport speeds 
was completed a d  analysis start,ed. 
specified time periods and height intervals from the portable mast data f o r  later 

The chapter on wind prediction and forecasting was 
Construction of the l5-foot streamlines and trajeztcries 

Stability ratio computations were begun fcr 
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c:meAtiIcr. ~ L t h  the  dfspwsicn fiat&. 
mast &?a received frm Dsza Rsnessing were checked, correczed, and returned 
fcr csmp;Latlcr i n  a f c m t  EzitaFle f o r  d i rec t  reproduction ir? the final. re- 
r:rtc. 

Cclitrcd and e d i t  reports fo r  the portable 

The SfiielcXed Personnel Monitoring Sta.tion 
cf thz cell door t.: screw drive so it can 
G e z t r i c  power should fail .  

was closed January 11 t o  permit change 
be opened from inside the c e l l  i f  the 

fo r  potassium was completed. Our re- 
& G t s  for pszsssim w i l i  be i?$ higher than those previously reported. 
brir;es them i n w  gcod agreement with the results of other laboratories.  
uxexper;e6 result, of this re-aLibration was a change i n  the correction t o  the 
c a i c L . s ~ E a i  for zinc-65 tbt mft be made because of the presence of the potassium. 
!I%? average val-ii~ c.f Zinz-65 fomd i n  peopJ6 is decreased 29$ by this change. 
x e : k  :f t h e  CesEum-137 calibration was begur;. Apparently it must be changed 
ais:. B e  increase w i l l  be abcut the same as fo r  potassium. 

This 
An 

A 

Ana;_yr~c& Chemistry Opera,tion. measured +,Le elimination of ~ i m - 6 5  i n  urine 

C).C6$ c f  the mas-md birder! i s  eliminated, per day, i n  the urine. 1.5% i s  
ei.lIr.imr.ed in the feces. 

feces f c r  ssvera3 subgects whcse 'body bardens had been measured at the SPhS. 

TLE FZEitive icn Var, de G r a a ?  was not operated during the math.  The re-arrange- 
meL- :f +.lie h k ~ r n ? x = y  YSE c.ar.&etede A positioning devfce t o  help l i n e  up the 
a.::elerstclr was ;nstaLed. 
b ie r  L cmpl et c,B 

Thp- wiring made necessary by these changes has notl 

WZrk >xi the FI-E:~S~~CII Lorg comter  has resulted in a change i n  the munter i n  
t r -  .AX ixxerest 
?er+.rd c?ur;ter iri %Lie c lass ica l  arrangement has been replaced by an annulu~. 
A c1c-q nextmn shield of bcrori dispersed in pclyethylene was found t o  be equiva- 
k z r  t=  he '5207 sbield rLcw used. It may be used later since there have been 
differerces ir: b e  B ~ O  ch.iel*. 

mker A:tfvit,ies En Neztron D x f m e t r y :  
='L- p1utca9-a fiutrids ce-~f~rcz wtiTC*eS but the average energy Etill does not 
& ~ F C E  -xLtt; C'LZ-P dciuble mc~tiemtzr zeaauremert. 
use 9~ +_'le Lm.g x=ltzter mrk was activated i n  a reactor but was found t o  be ccn- 
t_&~irj~~:ei mfi urj-sable. 

the V a  de G r a a f f .  
lrsz fr:n C z l m b ~ s  Uiiversit,y. A plutonim-beryllium s3urce was borrowed fram 
CEE % : 7 : ~ m 3 t y  cf WaFhinOoI; 3: VE c s d d  measure the re la t ive  number of f i ss ion  
r-Ersrx-s pr:&xed ir: a so2i1'ce tf different, Eize f m m  ar~y that we have. In the 
-b - - W S P  cf .sur s t d y  t h e i r  s swce  w i l l  be calibrated relacive t o  our standards, 

cf" iropreved reprodpicibi1it.y. The series of eight holes around the 

c 3  
USITRDL sent us a corrected spectrum for  

An antimorry-beryllium source fop 

Wmk began on the preparatior; of a helium ion source 
A laz-ge: t i s sue  equivalent ion chamber was received on c ..", 

The :~a.lz~rimet~r used w3t;f; The electrcn Van de G r a a f f  was connected d i rec t ly  t o  
::.lie VS.CGX! syezem c\f  the accdera. tcr  i~ sriier t o  eliminste absorption i n  the 
e x i t  V ~ . L ~ Y J ~  
%he. =alcriaet;er u~ the dr i f t  tube which has not been e l i r ina ted .  

T z  vacuum system %irk,ed properly but there i s  a heat loss fram 
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A single measurement with the gamma ray calorimeter takes three or four days 
because of its very long t.ime constant. 
this means that an individuai source can be measured in about 2 weeks. 
cut down these long times a positive power feedback system was designed. 
Parts of this system were assembled and tested with satisfactory results. 

With calibra+,ion and zero level runs 

INSTRUMENTATION 

Fabrication of experimental transistorized circuitry continues for the alpha air. 
monitor using coincidence counting techniques to eliminate rado&horon background 
effects. 
satisfactorily. 
cated to have the experimental system completed. 
better than 10 MPC in 20 minutes. 

A majority of the circuitry is complete and portions have been tested 
Only a transistorized difference amplifier remains to be fabri- 

The alpha air alarm Will be 

The prototype transistorized high-level alpha air monitor has operated satisfac- 
torily for one month. This high-level unit will a l a r m  on 8,000 d/m of Pu-239 in 
about one minute. 
magnitudes noted at HAP0 in the past two years. 
tained during the month when the apparent background (radon-thoron) reached 
5,000 d/m. Radiation Monitoring Unit personnel obtained an in-building air 
sample and checked their filter. 
air monitor and the RMLT sample was exact. 
instrument adjustment-calibration procedure report has been prepared. 
can be fabricated by anyone wishing it for plant use. 

It will not alarm on radon-thoron background excursions of 
One interesting check was ob- 

The correlation between the high-level alpha 
Complete schematic diagrams and a31 

The unit 

A temperature probe of a small  insertion type was designed for use with rats and 
other s m a l l  a.nimals that are used in biology experiments. The probe consists Gf 
a subminiature bead thermistar encased in plastic tubing. Temperatures are meas- 
ured and recorded continually during Pu-239 exposure, and temperature changes of 
less than 0.1q can be detected. 

Preliminary design calculations were performed concerning an electron beam fle- 
flection an8 cmtrol system for the electron Van de Graaff. 
designed as a co-operative effort with the Radiological Physics Operatim. 
system w i l l  employ electrostatic deflection of the one tc two mev bedm to prz- 
duce uniform irmdiaticn en a 1.5-inch square area. 

The system is 5ein!3 
The 

m e  noclinearity of the deflection voltages was calculated to be a maximum sf 
1.25 percent for 3.0 kv peak vcltages necessary for the one-mev beam at the fu;l 
1.5-inch wldth. Some of the necessary components have been oraered. 

slight modificatiom are being imorporated into a trarisistorized pratotype 
alpha monitor for use with either air-proportional or scintillation prcbes. 
Field teste of the orig- configuration indfcated a need for mere speaker 
lcuiness and a better high-voltage adjustment method for the very eritizal air- 
proportional probes. 
loudspeaker indication. 

A gated 1.0 kc/s oscillator -dll be used to produce the 

One experimelital pcrtable prototype transistcrized, scintillation, beta-gamma, 
dcse-rate meter was successfully fabricated and is now undergokg tests. 
linear ranges are 0-5 mr/hr9 0-50 mr/hr, 0-500 m/hr and 0-5 r/hr. 
be changed, if desired, to 0-1 mr/hr, 0-10 mr/hr, etc. 
date have been quite satisfactory. 

The 
These can 

Performance tests tc 



Eirperlmrsal w x k  mntiriuea GL the fcur decade (lo2 t.3 10 6 1 t ransis tor ized 
log~ff~hrrii :  c ? d t - m t e  mct.er with circuits being developed t o  drive a meter 
and a s tashrd 19-nilii.voiT cha r t  recorder. Tne circ-&try all be cn plug- 
il: pr fr,t,ed circ-iif? boar-ds ., 

S2me invectigatious were carried c m  concerning a c i r cu i t  f o r  obtaining the 
r a t i c  ef tx valtages. 
of m zpers+ic?na.l amplifier. 

hcp& trat by using a transfst-c?, RF = o d d  be made equal t o  K/E2. 
I-ariec mth cd.lecr=lr vcltage, hawever, and the resul t ing curves of Eo = E 1  

a re  sillTleWhat nonlinear. 
err:rs are  about c_ 29 percent w i t h  greater e r rors  above 0.9 and below 0.4. 

The c i r cu i t  eniployed a t rans is tor  i n  the feedback loop 
Since the output would be E, = RF Eins it was 

Rin 
The K value 

Ee 
Over the range of E1/E2 equal t o  0.4 t o  0.9, the 

-P ArLve=?ilgatizr3 of g m &  spe-..t;r~m analyses from 3.7 kev t o  2.0 mev were made with 
th? wc- tzars i s ror  emit,ter fcllower c i r cu i t  used with a N a I  and phototube de- 
tent;pc The system requires orJy one shielded cable up t o  1,000 f e e t  long 
frcn the mafr; instrument, t% the pr3be. The single cable i s  Wed f o r  high 
vslt.age ts t he  phototube, prier t o  the emitter follower, and s i g n a l  transfer 
fr2m rhe probe back ta the mair instrument. 

stazda~d mTh.3d of' a va-um-tube cat.hode follower plus three separate cables 
f:r hi@ -mlt.z~ge~ peer t.5 eazhde follower, and signal. 

Test results were completely Satis- 
C r - r r  A a i - d d q  frm 17 kev t c  2.0 nev and =re as good as could be obtained using the 

Icveftigaticrx w e r f  ex-,iu&d cri a. t'mee-foot. lang section of flexible,  f iber  
I~?xDZE com~erri82. light. piper. 
axxi NEG 5 e t e c t m s  were used with t'ne light. piper f o r  the tests, Light losses  
ir the piper were exxelzsive, and the resulting detecting eff ic iencies  varied 
f x m  nemiy z e r ~  t.r a m i m m  ;f 2.5 percent. This part icular  type Gf l ight 
€:per i~ not suitable f c r  such use. 

Te~henyl-in-polyvinyltoluene, anthracene, 

Operaticn sf the PCT% ccr,tirtued rGLztinely on a one- and twc;-shif't basis. 
There qere f r . i l~  unechedvded sh-utdo-mf wtth txo due t o  electronic f&ilure and 
tiu: due t; f&ulty by-passing technique. 

Tne ~ e ~ t r 3 n  PethePmaiSzat5cn i n  graphite experiment and the 3% enriched 
UC -H90, r6, = I  experiment were ccmpleted. The tube and tube fuel,  Lo 
f, p, ma E, wet, a d  dry exprimerit was started duping the month. 

3 -  

Crztical  Mass Physizs used the !JTR f a c i l i t i e s  during the en t i r e  month. 
TLL~-LIXG :~ritaniir.ztix c ~ ~ u s e d  %JT 8 defective fuel  element, was swcessfu l ly  cleaned 
.ig2 m d  t k  critical mass approach experfments were continued. 

mu- 
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CUSTOMER WORK 

Weather Forecasting and Meteorology Service 

Type of Forecast Number Wde 

8-~0ur Production 
24-Hour General 
special  

93 
62 
121 

$ Relfabili t y  

77.0 
80.1 
95.0 

Average temperature, average WJnd speed, and t o t a l  precipitation were all con- 
siderably below normal during January. 
normal. 
month. 

Total sn&aJ.l, however, was near 
There was a t  least a t race of snow on the ground during the en t i re  

Instrumentation 

The bids f o r  the fabrication of the  Automatic Data Recording System f o r  €CTR 
were reviewed and rejected as being too high. 
revised i n  order t o  lessen the cost  of *he system. 

The specifications a re  being 

Fabrication was completed on the detector head f o r  a Mask Monitor f o r  the Laundry 
Operation. For typical  f i s s ion  products, the counting efficiency was found t a  
vary from 1.0 t o  1 . 5  percent over the surface of the probe which f i ts  closely 
in to  a mask. Five masks f r D m  the Laundry Operation, which were rejected by 
hand monitoring with a mica-window G-M tube, indicated w e l l  above reject icn 
leve ls  using the Mask Mnitor .  

The mechanical conveyor p o r t i m  of the automatic laundry monitor for  the Lamilry 
Operation is  ordered and delivery i s  expected i n  February. 
c a l  features were incorpcrated t o  reduce operator fatigue. 

Several mechani- 

&e of f ive  High-Level Alpha Air Monitors f o r  Redcx was obtained from the 32e 
Electronics Fabrication Shop and is undergoing "debugging" t e s t s .  

Three G-M tube detector, t ransis tor ized circui t ry ,  beta-gannna a i r  monitors 
fo r  use a t  Redox were received fram the shop and were "debugged," tested, and 
caiibrated and then delivered. 

Twelve sc in t i l l a t i on  Gama Nuclear Incident Alarming Monitors, t.0 be used i n  
various 380-Area locat,2ons, were received from the shcp, tested, calibrated, 
and are ready f o r  delivery. 

Fabrication cont imes i n  the 328 Electronics Shop on ten  three-decade lcgar i th-  
m i ?  response sc in t i l l a t i on  area monitsrs fo r  the HLO Radiation Pmtectioo Opers- 
t ion  a d  on three s i m i l a r ,  but bAg-her level, un i t s  f o r  IPD. The IPD mits nf1.i 
be used a6 reactor elevator monitors aud w i l l  be alarming units with both l o w  
a d  high-level alarms. 

Acceptance tests were completed on the detector phototubes and c r y s t t i l s  for  
the'PRTR fue l  element rupture de t ec t im  system, on f i f t y  0-200 m r  self reading 
pocket dosimeters, on nice CP-TP portable ionization chamber instruments, and 
on two portable t ransis tor ized BF3 tube detector neutron instruments. 
tests were performed on the l i n e  operated t ransis tor ized alpha monitx, and the 

Field 
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cLLibra.tion procedure was written for the t ransis tor ized count-rate meters. 

Analog Computer 

Tne completion of the PRTR ccntrcl ler  evaluation using the analog computer 
TO simulate the reactor marked a first at -or$ fcw this type of computer 
app1icat.i.m. Other problems on the computer included studies on the speed 
of reactor control and on NPR t ransient  effects .  

The mscheduled-down time for the GEM cmputer amounted t o  22.6 percent of 
the to t& possible operating t i m e  ( t o t a l  possible operating time minus sche- 
duled down time)., The equipment failures encountered during the month were 
random. No def ini te  trend was apparent. 

The new Berkeley "EASE" computer was shipped from the factory on February 1. 

Optics 

Phctc Lab S l i t  Camera - Modifications were made on the photo lab sli t  camera 
t3 permit the photography of fuel elements of greater length. 

Television Scanning Mechanism - An e lec t r i ca l ly  controlled scanning system 
mcun%ed on a standard Auto-Zoom televis ion camera lens  was completed and demon- 
strated t o  a group from Redox'operation. The un i t  permits the scanning of more 
than a complete hemisphere ahead of the lens. 
use where lack of space does not permit the usual pan and tilt scanning. 

It i s  especially suitable f o r  

Zyglo Detector - A Thotoelectric detection system hss been devised t o  inspect 
the iEside surface of tubes f o r  cracks and f l a w s .  
t c  a light source and t o  a borescope permit detection of patches of Zyglo 
flwrescelzt material i n  the f l a w s  only 0.0005 square inches i n  area. 
a re  indicated by a lamp which l i gh t s  up when the photomultiplier current in-  
creases t c  a preselected t r i p  level .  

Appropriate f i l ters  applied 

Defects 

. 

Acting Mmager 
PHYSICS AND INSTRUMEXT RESEARCH 

W O R D  LABORATOEUES CEZRA!l!ION 
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Chemical Research & Development 

FISSIONABLE MATERIAIS - 2000 PROGRAM 

IRRADIATIONS PROCESSES 

Decontamination of Reactor Components 

Thirteen d i f fe ren t  solut ion compositions were compared with Turco b306B as sandi- 
date decontaminating agents f o r  rear-face piping i n  ex is t ing  HAP0 reactors.  
Sections of process tubes and p i g t a i l s ,  that had radioactive oxide films obtained 
i n  normal reactor  service, were used i n  beaker-scale evaluation of the solutions.  
Two proprietary formulations, Turco 4512 and Turco 4518, based on phosphoric a d  
oxalic acids,  respectively,  were about equivalent t o  Turco 4306B i n  removing radis- 
act ive contamination. Both formulations are  much l e s s  corrosive t o  aluminum and 
Zircaloy-2 than Turco 4306B. 

In recent ?lPR decontamination s tudies ,  carbon steel coupons contaminated w i t h  
act ivated corrosion products during exposure in the KER-3 loop mock-up tube have 
been used. 
as w e l l  during iden t i ca l  treatment as previously used coupons. 
exposed, as usual, fn  pH 10 water a t  300 C.  - 

For some, as ye t  unexplained, reason these coupons io not decontamfnatc 
They had been 

Uranium Oxidation and Fiss ion Product Volat i l izat ion Studies 

The f i rs t  f i s s i o n  product release experiment using the high exposure meltdown 
f a c i l i t y  was completed. 
being remedied. Preliminary r e s u l t s  of the  tes t  indicate  considerable loss of 
evolved material during off-gas t r a i n  decontamination and procedures are  being 
revised accordingly. 

Some manipulation d i f f i c u l t i e s  were encountered and are  

Hw-61851, "A Review of Uranium Oxidation," by A ,  J. Scott  was issued, 

Single Isotope Mni to r s  

A preamplifier and pulse height analyzer were designed t o  provide optimum charac- 
t e r i s t i c s  f o r  Np239 ganrma monitoring. Easy replacement of c i r c u i t  elements, 
s t a b i l i t y ,  and r e l i a b i l i t y  a re  emphasized, Readout using a fast  p r in t e r  is being 
incorporated. 

Effluent D e s o n t a n a t i o n  

Laboratory experiments were ccntinued t o  study the scavenging of radionuclides 
from reactor  decontamination sclut ions for possible application t o  tte problem of 
disposal of NE? decontamination wastes. 
f o r  the  multi-step dezontamination process contains permanganate ion. 
i s  mixed w i t h  other cleanicg solutions the reduction of permanganate gives a pre-  
s i p i t a t e  t h a t  scavenges some radionuclides from solution. The amcunt of radic- 
act ive i ron  remaining i n  the supernatant l iqu id  four days a f t e r  two cleaning 

One of the  cleaning solutions proposei 
When this  



sclut2ons were mixed w a s  less t h a n  0,Oi per cent of the I n i t i a l  concentration. 
PPe'l.:ous tes ts  had shown reduction of cobalt  and ba r iu i  t o  0.1 per cent of o r i g i n a l  
le-reis. Iodine and calcium were scavenged t o  l e s s  than 1 per cent of t h e i r  i n i t i a l  
contentrations i n  similar experiments, No s i g d f i c a n t  scavenging was detected i n  
the  case G f  s i l v e r ,  phosphoruss chrom;um, cr antimony. Addftional work i s  planned 
w i t h  rad loxotopes  of other elements. 

SEPARATIONS PROCESSES 

Recovery cf Nsptunium i n  Purex 

A possible scurce of the decontarcinatlon 3 i f f i c u l t i e s  encountered i n  the Furex 
Plant ie the f a c t  that the present flowsheet fop recovering neptunium f r o m t h e  3m 
inventory en taQls  processing 3WB i n  the  f i n a l  plut.onfum cycle equipment. 
lar, i f  the 3WB contains act ioi ty-bear ing s c l i d s ,  the  present procedure would allow 
these to deposit in equipment i n  both the f i n a l  plutonlum and f i n a l  uranium cycles.  
Subsequent normal processing coulil then r e s u l t  i n  recoxtamination of both product 
Etreams. 
the XP ?olumn t o  process 3WB. A flowsheet waa desired which would e x t r a c t  Uranium, 
plutcniun, and neptcnfum fn the HA column, enqloy the HS column as a pipe, accomplish 
separation of n e p t u n i u  and plutonium from uranium :n the l B X  column, use the U S  
coiumn a5 a pipe, and aczomplish separation of neptunfum fron plutonfum and the 
nezessary Concentration cf neptunium v i a  a s p f ~  flowsheet. i n  the  2A-2B c o i m s .  An 
addi t iona l  advantage of such a flowsheet l ies  i n  the f a c t  that the desired products 
are ssser t ia l ly  quant i ta t fveiy recovere9 f r m  the 3WB sc that t h i s  stream could be 
51scarib3 t c  waste whenever t h i s  aljpeared propitious 

In  a miniature n x e r - s e t t l e r  tes t  of suck, an HA co~umn fiowsneet (at  40 c j  losses  
were less than 0,Oi per cent for hotk plutcniun; and neptmium. D e c m t d n a t i o n  
f a z t o r s  were about 20 for zirceriPmrsiabiua and in  tne case of ruthenium were limited 
by ruthenium a c t i v i t y  "bound" i n  the ( p l a t )  eclwent, An attempt w a s  made t o  t es t  
a I B X  c@lumn flowsheet in ccnjunztian w i t h  th i s  run.. However, poor cont ro l  Of l B X  
f l n u  rate invalidated the r e s u l t s ,  Lcsses cf" ne2tunium t o  the LBU ran a6 high as 
t e n  per cent under the wcrst conditions,  

In  paPtfSU- 

Axord:ngly, consideration has been given t o  flowsheets which would employ 

In  fwtlier - - tu l les  of the spin flowsheet, an attempt was made t o  estimate the  con- 
suqt ic r r  ef ni t rcus  ac id  by Purex p lan t  sclvent .  A s-le of Purex I O 0  obtained on 
&:ember 30, 1959 was employed for tAese s tudiee.  The data  are s u f f i c i e n t l y  sca t te red  
t h a t  aIi a.-curate evaiuation c.f the Cftrous ae iS  ' ' t i t e r "  i s  not possible.  
estzmated t c  be about 3 x lC'4 mzes per l i t e r ,  
d e f i n i t e l y  a fact.cr which mist be :cnsiierad in attenspting t o  establish t h e  necessary 
c s t a l y t i :  ammnt of "extractabie" nitrous acid. FOZ example, a sample 04 %rex I O 0  
wLLzki had been allowed t o  Stan9 f o r  two memhs after spiking t c  0.95 fi HM@3 and 
5 x 13-k - M SNC2 an3 then prc;esE.d thmugh a labcratary aimulation of the plant 
EciTent wasrling prosedure Teacte? r a p ~ d i y  tr: r,cnEune grea te r  than 3.6 x 23-3 moles 
ni t rcub ack9 per Xter  of sclTrent mer;  it w a s  recontacted with 7 fi HnO3 containing 
nitrouE ac id ,  

It is 
The "quality" of the solvent i s  

A suggested nethoi  f o r  p c c c s s i n g  n icke l -matsd  aluniLnuni c i a 6  filels i n  the Redox 
p lsnr  fnPolves t o t a l  dissoiuzion fa Ht'?C~3-Eq~NG3)2. in laSoratory s tudies ,  it wa6 

I 2 L l $ 2 3 5  1 -  
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found that r e l a t i v e l y  small concentrations of n icke l  reduce markedly the rate of 
dissolut ion of aluminum i n  such solut ions.  In 7 
taneous dissolut ion rates of 1100 aluminum decreased from about 2300 t o  about 
40 mg/(hr)(sq cm) as n icke l  concentration Increased from 0 t o  0.096 M. 
e f f e c t  of n icke l  is  less i n  more d i l u t e  acid.  
dissolut ion rates decreased from about 1400 t o  600 mg/(hr?(sq cm) f o r  the  sarm 
nicke l  concentration range. The  aluminum used f o r  comparison i n  these s tudies  
had been previously coated with nickel .  
not previouily n icke l  coated t o  determine if there is  any difference i n  behavior. 

HNO3-O.OO2 fi a(NO3!2, instan-  

The 
In  2 E HNO -0.002 ,M HE(NO3)z 

Tests a r e  i n  progress with aluminum 

Purex HA Scrub Column Studies 

Tests i n  the  Demonstration Unit  p i l o t  plant  indicate  t h a t  gross "crud" en t ra in-  
ment i n  a Furex HA-type column can be s igni f icant ly  decreased by addition of 
Mistron t o  the HAS stream. 
that characterize the "zebra" car t r idge  and permits t r u e  organic continuous 
operation throughout the scrub car t r idge .  Elimination of these zebra emulsions 
permits the crud held up on each zebra in te r face  t o  be flushed out of the scrub 
sect ion by the HAS flow. The Mistron a l s o  permits an increase i n  the scrub 
flooding frequency. Although v i s u a l  observation ind ica tes  that the addi t ion of 
Mistron decreases the scrubbing effect iveness  s l i g h t l y ,  the loss  can be regained 
by increasing the  frequency or t h e  HAS flow. The Mistron has no obvious adverse 
e f fec ts  on uranium extract ion,  in te r face  control ,  o r  column performance i n  
general. 

The Mistron destroys the organic-in-aqueous emulsions 

The crud simulator i n  these s tud ies  was Mn02 which was fcrmed by react ion 3f th2 
solvent with -04. T h i s  p r e c i p i t a t e  when produced j u s t  below the  scrub sect ion 
forms a f i n e l y  divided dispers ive i n  t h e  organic stream and apparently behaves 
l i k e  a t y p i c a l  organic-wet crud i n  the Plant columns. 

Purex 1C Column Studies 

The high capacity sandwfch car t r idge  (described last month i n  HW-63303 C buz 
modified by l i n i n g  up the  holes i n  the polyethylene sandwizhj operated a t  a maxi- 
mum flow rate of 1500 gal/&-sq f t  with a 1 C X  and 1CF temperature 9f 60 C and 
50 C respect ively.  In f u r t h e r  tests, the  sieve p la tes  (23 per cent free area, 
1/8-lnch holes) between the sandwiches were replaced with 33 per cent free area 
s ieve p la tes  (3/16-inch holes ) .  
gal/hr-sq f t  w i t h  60 C 1CX and 50 C 1CF and between 1575 and 1775 gal/hr-sq 5% 
w i t h  50 C 1CX and 50 C 1CF. With 60 C l C X ,  50 C KF, the  flooding frequencies 
were 90, 80, 75, and 62 cycles/minute a t  flow rates of 830, 1260, 1575, and 
1775 gal/hr-sq f t .  
t o  organic r a t i o  of 1.1. 
of t h i s  car t r idge  i s  fa i r .  

This permitted the column t o  be operated at  2000 

A l l  runs were made w i t h  a l.O-inch ampiitude and an aqueous 
Color l i n e  observaticns ind isa te  that the  e f f i r r e n q  

Purex OrRanic Treatment 

Equipment is  current ly  being assembled and modified t o  permit plant  s c a i s  studies 
of methods of improving the .zontacting e f f ic iency  i n  the G-i s rgani r  treatment 
tank of the  Purex p lan t .  
routed d i r e c t l y  i n t o  the suction of a deepwell turbine pump where it w i l l  be 
mixed with aqueous solut ion.  The combined mixed phases w i l l  be discharged t o  the 
Raschig r i n g  zone of the tank which w i l l  a c t  as a s e t t l i n g  zone. 

In the i n i t i a l  s tudies ,  organi'c t o  be treated w i l l  Se 
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Yg' i n  -ex Tank Farm Condensate 

Yttrium-91 w a s  i d e n t i f i e d  i n  samples of Purex tank farm condensate. Half-life 
measurements on a rare earth minus cerium f r a c t i o n  plus a comparison of rare e a r t h  
plus yt t r ium s ple  concentration w i t h  the predicted concentration as determined 
from Ru103hul% and Sr@,/Sr90 r a t i o s  served t o  characterize t h e  isotope. 

WASTE TREATMENT 

Semiworks Waste Caiciner Prototype 

One addi t ional  run using simulated ICPP waste and seven runs u t i l i z i n g  simulated 
fc?rmaldehyde-kilPed, threefold concentrated Purex waste as feed were completed during 
the month i n  the f l u i d  bed ca lc iner ,  
l a t e d  ICPP waste has been generally characterized by: 

Operation of the f l u i d  bed ca lc iner  w i t h  simu- 

Good p a r t i c l e  s i z e - c o n t r o l  w i t t  negligible p a r t i c l e  agglomeration 
Product bulk dens i t ies  of 0 ' 6  t o  0.7 g/cc. 
Resldual oxides of nftrogen cf 0.3 t o  3.5 weight per cent.  
Feasible operation w i t h  e i t h e r  steam or  a i r  as f l u i d i z i n g  gas. 
Over a l l  heat t r a n s f e r  coef f ic ien ts  of 50 t o  75 Btu/(hr)(sq f t ) (OF) calculated 
fro= measured sheath temperatures which are probably somewhat lower than 
a c t u a l  , 
Sol ids  entrainment ir off-gases averaging 10 t o  15 per cent of product rate. 
O f  tn ie  amount about one t h i r d  w a s  separated by the  scalping cyclone and r e -  
mainder by t h e  surface condenser and wet scrubber. 

Ckzaracte-ietfcs 3bserved on the s tudies  t o  date on Purex-type waste include: 
a j  Ffnal tapped volume approximately 3 g a l  sol ids/ ton U. 
b) A narkwily lower amount of f i n e s  carry-over i n t o  the off-gases than that 

o h e r v e d  with ICPP waste. Cyclone tailings have averaged only one t o  two 
per cent of product ra te ;  the amount passing the cyclone is a l s o  v isua l ly  
lower t h m  with ICPP waste. 

c )  Atonrfzfng gas/feed r a t i o s  as low as 425 r e s u l t  i n  r e l a t i v e l y  f i n e  p a r t i c l e s .  
d) Over-all heat t r a n s f e r  coeff ic ients  of 75-90 Btu/(hr) ( s q  f t )  (OF) by calcula-  

t l o n s  from sheath temperatures. 
e j  P. problen cif p a r t i c l e  agglomeration presumably or ig ina t ing  at  the feed  nozzle. 

These agglomerates zons t i tu te  one t o  two per cent of the product rate under 
the best  conditions tested thus far .  
resu l ted  i n  negligfbie a f f e c t  i n  preventing agglomerates. 

External  air-cooling of the feed nozzle 

Batck Waste Calcination Studies 

Fcur labcratory-scale runs were made on the  calcinat ion of s-fmulated high-level wastes 
i n  a heated, unagftated, three-inch diameter pot ,  
suff'rcLent tc maintain some sc lu t ion  i n  the pot and was subsequently f i r e d  t o  a f i n a l  
in te rna l  temperatwe of 800 t o  900 C. 

The waste was added at  a rate 

The feed s u l f a t e  t o  sal t  n i t r a t e  r a t i o  f o r  the fo'up runs w a s  1.5, but the r e l a t i v e  
i ron,  aluininum and sodium concentretfons were varfed. The behavfor of a run w i t h  
sodium and aluminum only w a s  very simi,lm t o  a run with sodium and irm only. 
w i t h  bulk densit ies of 2.3 t=, 3 grams/cc were obtained between 800 and 900 C when the  

Melts 

BE 
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sodium content was a t  least 1.5 times the  i ron  plus aluminum scnten t ,  Gk,ozl the 
sodium content was equal t o  the t o t a l  i ron and aluminum content, the  f i r ed  so l ids  
were porous but s i n t e r e d  with a bulk density of 1.2 grams/cc. In  a run with oc ly  
aluminum sulfates and n i t r a t e ,  porous pieces w i t h  a 0.2 gram/:: bulk density 
resul ted.  

The observed behavior agrees w i t h  the r e l a t i v e  thermal s t a b i l i t y  of sodium, 
aluminum, and i ron  s u l f a t e s .  Only sodium s u l f a t e  i s  stable a t  the terminal t e m -  
peratures. The i ron  and aluminum s u l f a t e s  deccmpose t o  the oxides. A s  a con- 
sequence, solut ions with the grea te r  sodium content are more a p t  t c  form melts 
(sodium s u l f a t e  melts a t  881. C )  e None of t h e  n i t r a t e s  a re  stable a t  800 C 

Observation Wells 

A resurvey of the elevat ion of the  casings of Hanford well5 699-30-31 and 699- 
24-33 showed t h a t  the elevat ions o r i g i n a l l y  reporte2 were i n  e r r o r  by apprcxi- 
mately seven feet. 
had been used as a reference point in level ing.  
of 200 East  Area where an anomalous extension of the 200 East mound on grcund 
water contour maps r e s u l t e d  from the f a u l t y  elevatfons.  
e levat ions changed the measured ground water elevat ion i n  ths C,wo wells and 911- 
minated the apparent extension of the ground-water mound i n t o  th i s  regtcn, 

The e r r o r  was introduced through a temporary Bench Mark t h a t  
The wells are located southeast  

Correcting the casing 

The water t a b l e  e leva t icn  w a s  measured i r _  a represectat ive pa t te rn  of wells C V ~ P  
the Hasford p lan t  area durfng December. 
plant  environs and water table contours were drawn from them. 
changes were observed in the  general  contour pa t te rn  other than thcae r e s u l t i n g  
from seasonai changes In  stream flow and those r e f l e c t i n g  the a h o n  changes i n  
basic  w e l l  casing elevat ions ~ 

The data were plozte3 SE a xap cf the 
No s igni f tcant  

There were no s i g n i f i c s n t  changes in contaminated grmnd-water pa t te rns  under the 
200 Areas. Continued increases i n  beta-emitter x n c e n t r s t i c c e  ;E w e 1 1 3  south cf 
the 216 BY scavenged wasta c r i b s i t e  confLrmed e a r l i e r  tndizatfons of ths  s:uth- 
ward movement of wastes from this s i te .  Bcth the southward and previously noted 
northward movemnt of wastes from t h e  216-13~ s i t e  are i n  agreemnt  w i t h  grcund- 
water contour data .  The B-swanp ground-water ~ o u n d  has ixreased the s i e m t i r n  
of the  regional  water t a b l e  I n  t2e i m e i i a t e  vicTnity of +-,?e x f b s i t e  mr5 tLm 
it has increased elevat ions a t  locat ions d i r e c t l y  t c  the norti; and aoutk cfl t?x 
f a c i l i t y .  
reduced even more 3y r r s i n g  grcmd-water elevations farther t c  tne n w t h  a n i  soutk,  

The movement rate In both d i rec t ions ,  which is r e l a t i v e l y  slew, m y  be 

A gamma probing of the 299-W-i3-1weX w a s  requested w b n  weil sample a n a l y t i c a l  
results s b w e d  increases in a c t i ? i t y  whizh were unexplafnabie cn tLe basis  of 
e x i s t i n g  ground-water zontours. The probing revealed. the pressnze of rad io isc-  
topes i n  t h e  surrcunding s s i i  frorc a depth of 100 feet ~ C M  t o  ground water. 
It was concluded that %be grrSa3le source of the  xntaminatiori  w a s  %he 215-TX-5 
s p e c i f i c  re ten t ion  trench 3 c a t e d  abcut 300 feet north of the wel l*  
impermeable, southward-dipping salfLh3 bed a t  a depth of a b u t  K O  feet prcbabiy 
diver ted som Of the waste tr,wa=.d the w e l l .  
experiments, had recsi-ied about C c z  r~f  the s c i l  2olurcn vciume O f  f f r s t - c y c l e  

A r e l a t i v e i y  

The trench, cn tLe basS  sf iabcrst,ory 
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Standard soil zc lum tests t c  eoaluats the 216-~-6 s r ib  u t i l i z e d  three columns 
operating a t  f i G W E  G? 17,5 g a l .  \sq f t  I {hr) 
laetzpe In :.&e. waste that  l imi t s  she :apacitg cf the c r i b .  The three tests indi-  
r a t e l  a l i r u t i n g  breakthrcugh cf  st,rontfurr, after Lc7, 48, ana 65, cclumn volumes 
tzrcughput [averaging 53 c>ium 7r:lumez) 
T~:l>~mes t c  date.  

It was establ ished t h a t  Srgo is the 

The c r i b  has received about. 25 column 

A l l  eqllipment and components frsr tke 'n-cell f u i i - l e v e l  aemonstration of the  pro- 
methiuC; i c n  exchang5 pu-ifi:.ation Fro-ess hare been rezeived, and i n s t a l l a t i o n  in 
A-CeLl  cf the High Lemi  Radic:hni&try Fa=. i l f ty  fs about 75 per cent complete. 
C c - l i  s ~ ~ k e = i s m  runs in the eqcirment. a r e  scheduled t o  begin about February 15, and 
tLe f:rct r a  w i t h  fiii?-?e-JeI Purex plant  csncentrate f o r  abaut the  f i rs t  of March 
(assumcg the fortrtnnzng P c a x  Fiant  t e s t  is sue-essful in providing cerium-free 
r a r e  emtk zcncentrate;  

DesigrL of E-Ze;; equ:pmenT ?fir experiment.al fis5;on pmduzt purffisatdon and packag- 
isp : ~ i d l e s  i s  esasn+;a--y sorrplrte, a n i  fabri:ation an8 i n s t a l l a t i o n  i s  about 50 
X r  : s n t  :cmphta. 

- -  

Intensive Latoratory work centinlied c s  bo%L the lugh-sLlrate and t h e  lead  c a r r i e r  
processes for a*:id-side str@nt;urc. rexwery ,  These experiments were aimed both a t  
bester  unserataxiiing crc" th5 chexcstry fmoived arid at firming up the  details of the 
fl3waheets tc\ b e  used i n  sarLy Purex plant t .es ts  Moot z ignlffzant  f indings were 
a5 fclizwat 

1. Sewnty-e iqr t  Fer ;err ;-e:cvery of strontium can be obtail;ed from 1 W W  
:mtsinir ,g  as AW a+ 0.5 mlay  s u l f a t e  through the use of" 0.02 molar lead 
Zarrier" Tlsus, i f  quant i ta t ive recovery is not. requfred, a d d i t i c n a l  sul- 
f a t e  need nct  @e ad le i ,  
Dezrsasrng the s t r x v i u n ;  frai flowsheet emcent ra t ion  ( 2 . 8  x io-3 ,MI t o  
traze concentration 1 , ~ ~  icy' l$ Lncreasect the f r a c t i o n  c a r r i e d  on t h e  
sodkm-rare earth i c d * l e  s u x a t e  prec ip i ta te  from about 30 per cent t o  a 
'rs-& of abm: 95 wr :ent {both i n  t h e  absenze of lead  OP other  added 
2arrlcr , imp;plz;g a SFe-ific aciaorptien-type wcr;anisn: (as opposed t o  a 
s c h L i  1 ~ t y  prc duz t ef f e zt. I 
Ttler-e was S:E expectation tt;at cesium might Le sca'irengeS by the lead- 
s t r o r j t i m - r a r e  eartr, suLfats prezzpi ta te  t h o u @  an alum-type react ion.  
T r i c  W ~ E  fcund rict tz bs ths case, 
-zn? pre::Fi:aticn zf zr.2 strmt1-a and 2 9 9  per  cent cf t.he cerium, less 
tkan ene per :set clf t h e  res:um pre'fFitate3. 

i 
B 

3 .  

Under xmdi t ions  which gave 7 9 0  per 

. .  



4. 

5 .  

6 .  

7. 

The optimum n i t r i c  ac id  concentration for  dissolut ion of the double s u l -  
fate cake from a Purex-type centr i fuge w a s  found t o  be three t o  four  
molar 

Optimum conditions were establ ished f o r  the oxalate separation G f  s t ron-  
t i u m  from cerium and the  t r i v a l e n t  rare earths. 
c i p i t a t i o n  of the rare earths w a s  obtained in the  broad pH range (3.5 
t o  3.0. Prec ip i ta t ion  of strontium is negl igible  t o  pH 5 .  
The in-centrifuge caus t ic  mstathesfs of the rare earth oxalate cake 
and the lead-bearing rare earth double s u l f a t e  cakes have been explored. 
The oxalate cake is readi ly  metathesized in 30 minutes a t  85 C w i t h  20 
t o  50 per cent I(0H (but not w i t h  NaOH) t o  a mixture of acid-soluble, 
oxalate-free hydroxides. Removal of lead from the s u l f a t e  prec ip i ta te  
with volumss of reagent (NaOH o r  KOH) which can be accommodated i n  the 
centrifuge is incomplete, and a l t e r n a t e  schemes are being explored, 
A sample of strontium oxalate has been i r r a d i a t e d  for  t e n  days i n  the 
cobalt  source without evidence of decomposition, suggesting t h a t  the 
oxalate may be as su i tab le  as the carbonate f o r  o f f - s i t e  shipment. 

Near quant i ta t i7e pre- 

Fission Product I so la t ion  and PackaRing Prototype 

The General M i l l s  manipulator has been in s t a l l ed  i n  t h e  321-A Building. This 
i n s t a l l a t i o n  will serve t o  develop a remote r e p a i r  and maintenance technology. 
Operationally the u n i t  is s a t i s f a c t c r y  except f o r  breakage of the chuck jaws. 
These jaws, which provide the closure of the  hand o r  hook, broke under normal 
usage. 
f o r  t h e  deficiency. 

Studies continued i n  the use of the hydrolyzer as a dryer f o r  water soluble salt 
solut ions.  
so l ids .  
surfaces.  
scraper designs me being t e s t e d .  

The vendor i s  invest igat ing the cause so as t o  supply new jaws m r r e c t e d  

The problem l ies  i n  the  t r a n s i t i o n  from a sa tura ted  l iquor  t o  akry 
Frequently the mass of w e t  c r y s t a l s  immobilizes and s t i c k s  t o  the heated 

Means t o  mobilize these wet c r y s t a l s  are  being invest igated,  Various 

F i l t r a t i o n  s tudies  have shcwn t h a t  the  present f i l t e r  system is  inadequate fa- 
processing the cesium leach s l u r r y  from tbe hydrolyzer is  lrery f i n e ,  a b m t  30 
hours are required t c  process one batch with the e x i s t i n g  equipment. H c w e w r ,  
this t i m e  can be reduced t o  about 20 minutes i f  f i l t e r  aid is used and tke super- 
nate  is decanted from the  sludge which has settled overnight,  

Vola t i l i za t ion  ~f Cesium 

In  support of f i s s i o n  product packaging prototype deveiopmsnt work, StuCiies were 
made t o  determine i f  sesium is v o l a t i l i z e d  during drying and sa lcming  o p e r a t i m s .  
No evidence of sesium v o l a t i l i z a t i o n  w a s  found during drying of ?esfurn z l s :  fe r rz -  
zyanide a t  100 C ,  heating the  dr ied  powder t o  LOO C and passffig steas or  a i r  ever 
the  calcined powder a t  LOO C. The experiment will be repeatgd a t  60c S 
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Therm; Ion iza tmn  Mass Spec t romte r  Filaments 

Mase spectrometer f i laments  of" tantalum o f t e n  break at  l o w  cur ren t  before  thermal 
ionizat. ion of thorium sampies f s  acsonipiisned. Microscopic examination of the 
3rcken f i l m e n t s  revea ls  breaks i n  the area of thorium salt  depos i t .  The f i laments  
aisc; i s w e l l  t c  t w i z e  nc rna l  size and t h e  g ra in  s i z e  increases  about f ive - fo ld .  The  
p r imry  cause z~f f i l a m n t  f a i l u r e  appears t o  be chemical a t t a c k  by t h e  thorium 
-7apcrs Rnenium f i laments  were subs t i t u t ed  and have s ~ p ~ i ~ e d  the first f e w  tests.  

Density of UC2 

The sur face  a rea  apparatus has been modified t o  permit densi ty  measurements of U02 
powlle~s by a heliun gas displacement method. 
averaged +- @ , 3  per sent  of the  densi ty  vaiue.  Error w a s  less than one per cent .  
The former m'cL9ii involving l i q u i d  dispiacement gave a k 3.0 per cent  prec is ion .  
A i r  ~ 1 z :  i n  the material during l i q u i d  d f sp lacemnt  seemed t o  cause the poorer pre-  
: l e i m  cf that method. Cost per ana lys i s  by either method is approximately the same. 

Prec is ion  f o r  each of s i x t y  samples 

F11m of AL20 
eA1203, b; 2 9 C 3 ~ H 2 G ~  and p Al2Gq.H20 were the var ious forms of A1203 i d e n t i f i e d .  

0thF;r uni3entif2ed materialf  were psesent I 

i r l i z t i f y  BaTiC? and SrTiG3 iE two separa te  samples. 

frcn aiur.isum corrosion s tud ie s  were analyzed by x-ray d i f f r ac t ion .  

Also, x-ray d i f f r a c t i o n  was used t o  

2 

A rap22 netrm! fcr Esparatiag an3 Zcncentrating cerium from high salt content  s o i l  
xhmn sampiae was put  ic use this  month. 
ami washed w i t h  ammnia. 
t c  a cne irairi v:al f o r  gamma counting i n  the well of a 3-inch by 3-inch N a I  c r y s t a l .  
Arerage y i e ~  was 86-96 per sent  

Cerium was p r e c i p i t a t e d  as the hydroxide 
The p r e z i p i t a t s  w a s  dissolved i n  n i t r i c  a c i d  then  t r a n s f e r r e d  

Tetrapnenyl arsonfun znlcrii ie ex t r ac t ed  Tc99 from 3BW w i t h  a cons is ten t  78 per cent  
y z e X  an9 R beta par t i : ie  pwi^uy cf approximately 98 per cent .  
t L e  y1el5 b e l G w  t h a t  expected. 

Iron appeared t o  reduce 

AnsLys3.s cf Zfrxmium in t he  Wesense @f Mush Plutonium 

ccr t rc i ied p o t e z t i a l  couicuetry was used t o  a d j u s t  plutonium t o  ~ u + 4  p r i o r  t o  loading 
i? c p c ~  Dowex-; resin from e M n i t r i c  ackci. 
ir thk e f f h e n t  u s h g  ?-d~m~tTi?ylamfnop~enylazo benzene a rsonic  ac id .  

Zirconium was measured co lo r ime t r i ca l ly  

EQUIPMEX AND YATERIALS 

A ~ ~ m r , a r y  r epor t  ccvering %he p m p  development a c t i v i t i e s  f o r  1959, HW-63358, "Summary 
Repcr t  - pump anC Agl ta tc r  Develcpmenf, 1959," w a s  i s sued .  
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Purex 1WW Interim Acid Waste Storage 

Exposure of samples t o  50 per cent concentrated, chromfum(V1) -free,  synthet i?  
Purex 1WW are completed. Ccmosion rates observed were one-half t o  one-third 
those observed w i t h  chromium(V1) present.  However, even a t  zero molar n l t r i s :  acid,  
corrosion rates f o r  304-L s t a i n l e s s  s tee l  were about 0.3 mils/mo. There was l i t t l e  
o r  no intergranular  a t t a c k  i n  the chromium(V1j -free solut ions . .  

Materials of Construction f o r  Calcined Waste Storage 

Studies on corrosion of candidate construction materials i n  contact w i t h  calcine3 
wastes a t  high temperature have been s t a r t e d .  
3 1 6 - ~  and 347 s t a i n l e s s  steels; Hastelloy 33 and C; Ni-o-ne1 and n icke l  have been 
exposed at  800 C t o  ac id ic  Purex wastes after (a)  f l u i d  bed calcinat ion (ANI,) and 
(b) batch caicinat ion w i t h  sulfate additfons (BAPO) . 
bed calcined wastes were less zorrosive, by a f a c t o r  of two, than batch calzined 
wastes possibly due t o  added s u l f a t e  i n  the la t ter .  However., of these materials, 
only mi-o-ne1 and 309-L corroded at  less than 10 mils/mo in contact w i t h  f i u i l  
bed calcined wastes. Future s tud ies  are t o  invest igate  lower temperatures and 
other  materials. 

Mild s teel  (1020); 3 0 b L ,  309-L, 

Generally speaking, f l u i d  

Non-Me t a l l i  c Materials 

Tests continued i n  screening rubbers f o r  p o t e n t i a l  use i n  phosgene a t  500 I?. 
After 29 days i n  a room temperature phosgene atmosphere, th ree  out of e ight  samples 
showed promise. The three elastomers (1) duPont’s Hypalon, ( 2 )  Minnesota Mioing’s 
lF4  and (3) Dow Corning’s S i l a s t i c  7-170 showed negl igible  dimensional changes 
and only s l i g h t  softening. 

Samples of polyethylene cu t  from a Purex 

of Purex HAX make up solut ion.  No appreciable losses  i n  f l e x  l i f e  were ncted. 
Similar samples have been i r r a d i a t e d  t o  lo7 R i n  the presence of simulated, ccld 
HAW w i t h  no reduction noted i n  f l e x  l i f e ,  

column pergorated p l a t e  were tested 
f o r  f l e x  l i f e  after i r r a d i a t i o n  t o  5 x 10 Bp R with a CoD0 source i n  tne presence 

PROCESS CONTROL DEVELOPMENT 

C Column Instrumentation and Programming Studies 

Additional modifications were made t o  the data reduction FORTRAN cede t o  mcre 
f u l l y  use the fea tures  of the MONITOR system. A general  purpose subroutine w a s  
wr i t ten  t o  p l o t  two var iables  against  one another ( w i t h  about three per  cent 
accuracy) by using the output p r i n t e r .  This subroutine w i l l  have immediate use 
i n  the data reduction code t o  p lo t  uranium concentration versus s o l u m  p o a f t i c t .  

A sa t i s fac tory  correct ion f a c t o r  invobring the  mean sample temperature (average 
of the i n l e t  and the  o u t l e t  temperatures) ‘has been establ ished t o  m f n t a i n  tine 
c a l i b r a t i o n  s t a b i l i t y  of the t rave l ing  photometer t o  within sne per zent f o r  
i n l e t  sample temperatures of up t o  80 C. 

w 
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- Xi- ?Lam C a k i n e r  Automation 

The f i n s 1  draft of the operatien and maintenance manual f o r  the  programmer t o  auto- 
mte tk U03 plant caiciners  was completej. this month. 
ear ly  next ronth as HW-63501 a n i  containE a complete verbal  descriptdon of t h s  pro- 
gramer o p e r a t l x  and c i r c u i t r y .  
tke- programmer, and a xmplete  miniature s e t  of construction and schematic drawings 
are include9 i n  the manual. 

This document w i l l  be issued 

Three p i c t o r i a l  views of each chassis  comprising 

U23 Plant. C - 1  ?esse1 Calibration 

A s  a r e s u l t  of the vessel  c a i i b r a t f o r  experiments conducted recent ly ,  the U03 Plant 
fn=omng uranium inventory vessel  C-1 (LOO0 gallons) i s  t o  be reca l ibra ted .  
Zedures and equipment reccmmended as a r e s u l t  of the  development study w i l l  be u t i -  
l l t s S  fer t h i s  ca i ibra t ion ,  Tnie vesse l  ca i ibra t ion  may not al ter the e x i s t i n g  
reLibration t.abie s ign i f icant ly j  however, it is expected that t h e  r e l i a b i l i t y  of 
measurenent w i l l  ts ' improved, To a i d  i n  this and other ca l ibra t ions ,  a j o i n t l y  
aGthocred iozument by C .  G, Hough and C ,  Lo Phasance,  HW-57866 REV 1, "Calibration 
cf k c c e s s  'Jtssels," w a s  issued. 

"he pro- 

Corrtsiori cf Antimony and Tungsten i n  Furex 1 W W  

The ,rorrosion cf antimony and tungsten i n  Furex 1 W W  w a s  determined i n  connection 
w i t h  she pcssi3le use of these materials i n  pH indicat ing electrodes.  
&t abcat t h e e  Pnches/mc i~ boslfng synthet ic  -ex 1WW. 
i rF ls~rcc  I n  :Le h f L Q c g  x lu t f .onr  r ~ f m  xrSYe/~c at 75 C and f i v e  mfls/mo at  65 C. 

NGN-PRGDUCTION FUEL5 REPRCCESSING 

Antimony corrodes 
Tungsten corrodes at  about 100 

Me :: liar! i c a; Prc c es E ing  

Life Test S t e i l i t e  Shear Elade, 
# = e x  from l i f e  t e E t  a f t e r  1800 cu ts  (about 2500 sq i n .  cut  areal on sand- 
f i l l e d  s t a i n l e s s  steel  tubing, No c a t t i n g  force change occurred during the test ,  despi te  
Slads bending which increased blade ziearance from 0.010 inch t o  0.090 inch. The per- 
fcman:e cf tke S t e i l i t e  blade f s  s l i g h t l y  b e t t e r  than the bes t  t o o l s t e e l  previously 
tes te i ,  an5 irzdicat3.s the & s i r a ' t 5 i t y  of f u r t h e r  t e s t i n g  of S t e l l i t e .  

A 30L s t a i n l e s s  s teel  shear blade face9 with S t e l l i t e  

- C!crxz:'1P-r; cf Sr-ear Blade MateriaPE: i n  N i t r i c  Acid. 
designations) tool steels and Haynes-Stellite 6-B were exposed t o  s i x  molar n i t r i c  ac id  
a t  k c i l i n g  pcint  an5 at roziri tenperature.  
:n,!mc a t  the boi i ing poirit; TOOIL t e rqera ture  r a t e s  were grea te r  than 100 mils/mo. The 
s t e l i i t e  6 - E  corT2de3 a t  about f i v e  EI~F/ECI a t  boi l ing  pzint  and less than 0.05 mils/mo 
a t  ~ G O E  Temperature ~ 

Samples of a l loys  A-2 and D-2 ( A S M  

Both A-2 and D-2 corroded a t  more than 100 

Bend Cutting, Yankee Atomis Fuel E h n e n t ,  
shswei t h a t  a manipulator !or mane) cperated s l i t t i n g  knife  can be used t o  cu t  the  
aricnbiy bani;, Future t e s t s  will measure the  e f f e c t  of knife shape and thickness,  
tLe t w s  z: st inpcrtant  variable5 on zut t fng effect iveness  ~ 

Scouting s tudies  of Yankee f u e l  disassembly 
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Bandsaw f o r  Hardware Cutoff, 
in order t o  study i ts  f e a s i b i l i % y  f o r  hardware cutoff .  
mln) nei ther  blade breakage ncr rod Sending occurred, 
indicate  t h a t  the bandsaw may be capable of performing unsupported rcd cu.% with- 
out the shimming and/or " p o t t h g "  s teps  found necessary w i t h  the co la  saw arii the  
hacksaw 

A bazdsaw was used %o s u t  bund.ies cf ufisapporsed rzd 
A t  low saw speeds (190 f t :  

These pre l imnary  sb~dies  

Shear Basin Studies.  A c l u s t e r  of 15 Zircalog-clad swaged UO2 rods was sheared 
t o  study the dispersion of U02 f i n e s  i n  basin f l u i d ,  
rate of 1-i/2 cuta per minute (130 pounds of U processed), the suspended U con- 
centrat ion four inches below t h e  shear blade was three  g / i .  
ture mockup of the shear and shear basin showed t h a t  about 97 per cent cf" the  fines. 
suspended by the shearing operation i n  quiescent basin f l u i d  car  be Airested irtc 
the catch basket by b a f f l e s  and funnels.  
the t o t a l  U02 processed i n  such a b a f f l e d  area is ibposi ted i n  the 2ateh bsaket 
without the use of auxi l ia ry  clean-up systems. 

After 120 cuts a t  a cut t ing 

Tests w i t h  a minia- 

Further,  an estimated 99.5 per cent of 

Feed Preparaticn 

Dissolution of Uranium-Molybdenum Alloys. 
of U-3 w/o Mo-0.2 w/o S i  alleys in concentrated n i t r i c  acid c o n f i r w d  that the  
s o l i d  present (molybdic oxide) c a r r i e s  apsreciable anounts of piu+,onium even after 
exhaustive washing. 
plutonium present.  
of plutonium are under study. Dlsaclvey soll;+,icjns at l l f f e r i n g  n i t r i c  azi.3. acd 
uranium concentrations were s t c r e d  a t  25 C and a t  50 C f o r  ckser-mticns of fwtker 
s o l i d s  formation. 
days storage.  
longer periods,  Oxidation of piutonfum by d.i:hromat.e ( x r r e n t  Redcx :en;itf-na~ 
w a s  normal in the dissoi-rer sc?lutions following formaldehyde dest,ru:tf?n Tf the 
excess n i t r i c  acid,  

Further inves t iga t icn  cf the I i3sc lu t ion  

In laboratory tests, the s o l i d  zontafned 2,5 Fer csnt of the 
Different  washing techniques aimed at  reducirrg the ra ren t icn  

Traces of sclids appeared i n  a i l  of shcss a t  50 C dw3.4 2," 
No s o l i d s  appeared i n  those s tored  at 25 C JcrSrg the sane SP 

The presence of 0.3 M H3N03 had no observable e f f e c t  on the s o i u b i l i t y  sf uranyl 
molybdate during d i  s k i i t  ion of U-3 w / c  Mo a l l a y  i n  HNQ, -Fe (NC 3; 7 s o h t  F=ar ., 

Removal of Ammonia from Zfr f lex  D i s s c P e r  Solutionsj .  A mcldif'ied C t h m r  a t i Z  was 
used t o  determine vapor-liquid e q u i i i b r h m  2oncentratjscs 51 ammonia 4urlnq bcil-3 
ing of Zi r f lex  decladdfng prozess solut ions.  
Z i r f l e x  solut ions a t  the  8- iapur-iiqul.: conceatratlons as it does wh5n dlissol-~ed 
i n  water only. 
1/10 t c  about 1/2 as the ccncentration of f r e e  ammcnia i n  tz3 k c t t c E  :T,:PBBS~S 
frcm 0 . 1 t o  3 molar. Consecpsntly, it w i i l  be necessary tc r e a w e  grea te r  t c a n  
one mole of water (as steam) per ncle of ammonia prod.u:si misr to mafnta;n 
p r a c t i c a l  Zirzaloy-2 d:eseIutior rates i n  the Zi r f lex  .le;:laddirg p r x s s s  e 

4 - 

Frec amxnia  G5stl l ls  frcn; t h e  

The mole f r a z t i c n  Gf ammonia in the overhead ic7easer frzm about 

A s  an a l t e r n a t e  t c  remcvfnq smmia frcm the aclut ior , ,  a p;-ocedLcre whereirr tlr-e 
ammonia is neutral ized w2th  hydrofluoric ac id  as it is prAua?d 1s u i s r  ?CL- 

s idera t ion .  
0.5 ,M NH4NO1. 
decreased f$om 22 '10 0,jr mils/hr as the pi3 was increased frm 5-8 t o  e.? k? aid- 
ing ammonia. 
pH f a  i n  progrese. 

In this process,  the PIift ial  diasclver  s o i u t i m  w o a 3  b? 1 M NEL7= - 
Dfss.>;utioc rates f o r  oxide-free Zircaioy-2 53 t-s s:2it",on 

Further study of dfsaa lu t i sn  r a t e s  versus %oluffnn xxrqcbitf@n aril 
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Zirflax Batcn Stxii iei ,  Z,r:alcy-2 tubFng (55 m i l )  was dissclved i n  Z i r f l e x  dissol-  
7ezt w5th in:tiai consentyatims cf 11.8 M NHLF-C~.~? ,M NH@O3 and an F/Zr mole charge 
r a t i c  e? 7. 
t.krO;igk?ut the  react ion f o r  the remc7ai of amonla,  
x t i l ~ t h r  w a s  artafnerl, 
been &emcnstrated i n  the laboratcry f o r  %he same i n i t i a l  conditions of the dfssolvent.  
T E ~  dfscrepanry may be a t t r i b u t e d  t c  the ammcnia e f f e c t .  

P. bci l -off  r a t e  of 0.132 lbzmoi/!hr)(sq f t j  of water w a s  maintained 
A maximum dissolut ion rate of 23 

By campariccn, a m a x i m  dissolut ion rate of 70 mfls/hr has 

R& 
were cc.zplete.3 t c  allow the air l i f t  rez i rcu la tor  t o  be operated w i t h  up t o  100 per 
cezt submergence, A steain preheater w a s  a h c  i n s t a l l e d  t o  permit the use of super- 
heat48 steam as a m t f v e  fcrze f c r  the  gas E f t  rec i rcu la tor .  Tie-ins with an e x i s t -  
ing Zentrifuge w i l l  permt the zompiete head end processing of f u e l  elements; the 
? y c k  tc Lnclude both cladding d i s x i u t 5 o n  an8 core d isso lu t icn .  

Modffieations t o  the rec i rcu la t ing  dissolver  system 

Zirsaicy-2 t.ab2ng ( 5 5  m f l )  waE ciissclved i n  Z i r f  lex .asso lvent  w i t h  i n i t i a l  con- 
2mtratfms cf 5 . 5  NHbF-C.5 NHkMO3 and-ac F!Zr mole charge r a t i o  of 7. An 
a-.-cage reer r ru la t ion  rate -7f 16 gpn: an2 a boil-c$ff rate of 0.267 lb-mole/(hr)(sq ft) 
sf wster were maintained tkirouigCout the react ion.  
35 ;zrls was a t ta ined  cmpared tc, a laboratory rate of 80 mils/hr. T h i s  difference 
In rates is a iso  a t t r i b u t e d  t c  amrionia buildup i n  the  p i l o t  plant  dissolvent.  
P.'=crdlng t,c s-*'o L. Swanson"6 da ta ,  t.he amonia in the dissolvent may decrease the 
9;cs.r &ct:cn r a t e s  by as much as a fastc? af four ~ 

A maximum dissolut ion rate of 

- Flccde-5 Tray Dissclver 
rate c.n t m  d t s s o h t i c n  r a t e  of aluminLm i r z  m r z u r i c  n i t r a t e  catalyzed n i t r i c  acid.  
ZE a i l  experiinents, a C,G@ 

IL a z f i  x3z:entrations of l e s s  than E HN03, penetration rates inecreased from 10 
t.c 9' yer :m+ of batch p e n e s r a t x n  rates as r e r i r e u l a t i o n  r a t e  increased from 0.12 
5:' - 2 gailons 1 ! a n  ! s q 3 charge ~ 

Tell runs were made t o  ieterrcine the e f f e c t  of rec i rcu la t ion  

Hg:Nc13'*~ concentration w a s  used, 

In  a r i d  e~:.n:entrat:acs grea te r  thaa HNO , penetratLon rates were ~ g h e r  than 
:.orr=spcnding batch p e n e t r a t i m  r a t e s  and tenaed t o  desrease as the rec i rcu la t ion  
r a t e  increased, 

S-Lfex P r r c 9 s s o  Two berich s-ale Suifax d issc lu t ion  runs were made using the tech- 
rzlque c f  s t a r t i n g  t h e  dfssclutfon i n  4 M H2SOk after whfzb the  decladdfng solut ion 
was L l u % e d  t-. 2 M H,SQL. 
h z - 2 ~  - a b c i t  f i u r - f c ~ " l  k w e r  t C a 3  thcse obtained i n  4 

Average peneFraticn rates for  the runs were 3-6 mfls per 
L .  - 

H2SC4. 

r) ,eta: D_:sscintL?n :f Zb2al~g-2 C L a i  U r a n i u n  Dioxfb Fue'~ ., 

" i - r  u-.r:- a-:: an3 a h ~ ~ I n x  z i t r a t e  t c  tiz ciec.7sdiing s o h t i o n ,  I n  dewelopnent s tud ies  

In proposed procedure 
f r r  T z t a ,  1 i Iscl i r t ion of Zir-aL:y-i :;a5 uranlum dioxiae f u s l s J  the Zircaloy-2 is 
rex--rei by t m  ZLrrfiex prccesr ,  C'rsnium Sioxfde ceres are then dissolved by adding 

OL t~.:: y r r r r d w e ,  Z i s sc lu t i an  r a t e s  u r a n i n  dioxide were determined i n  d i l u t e d  
tt!rZln&; Zrrflex ileLad5ing scLutions g . 6  M (NE41 Z r F d  but ted to n i t r i c  ac id  con- 
;mtrar icz-z  cram 0-75 to 
z c c  t , ~  1,25' 
5: a5ci;t 6 ri~. kz,' ( = q  rn 
traz:c.n ie:reaseii sn9 as aLunLmm t o  free f;uc.r€de ~ c l e  r a t i c  increased, 

mlar an? t o  a luminu7free f iuor ide  =ole ratias fro= 

A s  expestai ,  the  r a t e s  decrease9 as nftriz a c i d  zoncen- 
Dfsccluticn rates were reiatrvely iow and ranged from about 60 down 
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Solvent Ext rac t ion  

- .  

. -  

Recovery of Pu and NF from High Acid Feeds. Batch contact  and dn i -mixe r  se t t le r  
s t u d i e s  are i n  progress t o  cietermine i f  plutonium and neptunium can be remvgred  
by Redox solvent  e x t r a c t i o n  of a c i d i c  feeds  without complete oxidat ion of plu- 
tonium. 
molybdenum can be avoided, a lower i ron  t o  uranium ra t io  zould be used without 
danger of s o l i d s  formation. Dissolver  so lu t ion  prepared by Fe(N03)3-HNG 
d i s so lu t ion  of U-3 w/o Mo a l l o y  w a s  ad jus ted  t o  4 - 2 3  M free a c i d  and spzked 
with Pu(IV) and Np(V). The so lu t ion  was made 0.1 M In-dichromate and, without 
heat ing,  used as feed  f o r  mini runs,  s imulat ing Rezox f i rs t  cycle  ex t r ac t ion .  
With n e u t r a l  scrub and @,2 M EN03 i n  t h e  hexone, uranium, plutonium, and nep- 
tunium losses were 0.011, OT20, and 0.19 per cent  r e spec t ive ly .  Reduzed f eed  
a c i d i t y ,  n e u t r a l  e x t r a c t a n t  an& a c i d  d e f i c i e n t  scrub r e s u i t e d  i n  gecera l lg  
higher lo s ses  of a l l  three. 

If the hea t ing  of d i s so lve r  so lu t ions  containing irm(11X) n i t r a t e  and 

Materials of Construction 

Tes t ing  of Experimental Alloys from Battelle Memorial I n s t i t u t e .  Fur ther  ccr- 
rosfon tests were conducted on the f i rs t  twelve experimental  a l loys  produced a+, 
Battelle Memoria?. I n s t i t u t e .  As a candidate material fo r  use i n  t i e  HAP0 ncn- 
production f u e l s  d i s so lve r ,  the b e s t  of these twelve has %he bas i s  Haste l l sy  
F composition bu t  s t a b i l i z e d  w i t h  titanium r a t h e r  than  niobium. I ts  x r rcs im 
res i s t ance  i s  better than Hastel loy F i n  a l l  decladdfng acd core d f s s o l u t i r n  
so lu t ions  sontemplated a t  present  for use i n  the d f s so ive r ,  "As welCe.1" w d d -  
ments show I f t t i e  o r  no p r e f e r e n t i a l  weld metal a t t a c k  even i n  a213 f l u c r i d e  
so lu t ions .  
experimental  a l l o y  as f i i l e r  a r e  preferentia2:y at ta2ked a t  the flUSiGn l i n e  13 
a c i d  f l u o r i d e  eo iu t ions .  

"AE welded" w e l h n t s  made w i t h  Hastel loy F base metal and the 

Corrosion by Z i r f l e x  Wastes. Corrosion r a t e s  observed  f o r  1020 mi ld  s % e e l  
coupons after t w c  months exposure t o  b o i l i n g  simuiated,  neu t r a l i zed  ZirfLex 
dezladding waste (?H 9 * 3 )  were O.O@, 0.006, and 0.0023 rCils/mo i n  the I iqu i9 ,  
vapor, and in t e r f ace  re rpes t i ; re ly  e 

Redox Boron Monitor 

The boron monitor on the A-2 chemical add l t l cn  l i n e  t,o the  "A" dissclver a t  
Redox was placed i n t o  cpe ra t ion  th i s  month. Thus far ,  no boron ccxitainiaq 
so lu t ions  have been & i d d  t o  the process.  HQwever, the u n i t  has respczded as 
expested t c  addi t ions  of water,  n i t r i c  a s i i ,  sodium n i t r a t e ,  an3 scdilim r y 5 r c x i & ,  

REACTOR IjLEvELOPMEIE - 4OCO PROGRAM 

PLUTONIUM R E Z E I X  PROGRAM 

S a l t  Cycie Prczess 

Complete a n a i y t i z a l  data La7e new been obrained f o r  t he  prenlousiy r e p c r t s d  ' ' t c t "  
experiment i n  which a t e n  gram wafer of uo2 i r r a - z a t e d  t o  i-238 a/c h r o u p  r f  
U-235 was subjesTe3 tc a sfriulated o x i i a t i v e  :;aa rem-ra l  s t e p ,  a Zhlorine 

DE w 
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6 i Z S Z L % Z C Z ,  ana a ra:-l;odiz reduct;on i n  moLten NaSL-KCL e u t e s t i c  whereby the U02 
was re:svere? as a %posit, c.n a graphite :atio3e. I n  cont rad is t inc t icn  t o  the be- 
haiiCr cf plutonl;rrr. t n  earlier experiments employing unirradiated oxide mixtures, 
I r c l ~ k ~ g  t h e  UG2-Pu02 &xed cryEtal c x i i e 5  the piutonium present i n  the i r r a d i a t e d  
c~xxie 3isz:.lve5 t3 t k  extent cf 5%. 80 per cent. 
~ l u t o n i u ~ c  wk,l ch i i i s ~ c l v a i  a,sc sc-Jepcsited with tks UO2 in the cathodic reduction 
s tep .  

Further ,  eeeent ia l ly  a l l  the 

A s e x a d  oxperimnt i n  whici; f r e s h  U02C12 and PuC13 were dissoLved i n  the a c t i v i t y -  
bear'lng r a l s  phaee F e s S t i n g  from the fcregzing experiment a23 tbe cathodic deposi- 
t i c n  szep repeated!, substantlateti  the  r e s u l t s  cf t h e  first experiment. In this 
instan?.e, 83 per c m t  of the Fiutoniurr: i n i t i a l l y  present i n  tne salt phase co- 
depsi i ted With the UO2. 

Fiss icn  Trcduct 5ezcntanLriation faz tc r f  var ied considerably between the t w c  experi-  
m E t F  Renx?=a; r.f f i s s i c n  pro3uXt ranged from 71 per cent (for zirconium-niobium) 
f c  99?.9 p r  :ect ( f o r  etrontiurzl f?r, the f i rs t  experiment and 54 per cent ( f o r  cerium- 
Frasec5yn;mii +,c 9 g 0 5  p r  cent ( f c r  cesium-barium) in the seconZ experiment. 

T r e  ?c.icif.: -i:y m a t  x - i e p c s f t i o n  of plutosium and uan2um ea2 be control led and 
u t L r z e 9  t: generate a s ingle  "ll3nded" prcduct for  rezycle is an abviously in- 
t r igu ing  one and has pwmpted f u r t h e r  s tud ies  of plutonium behavior i n  t h e  salt 
q-c,; systerr Expiorat?rl exper imnts  completed t G  date indicate  that : 

' ; j  Tk-e sa l t  C s 2 k C ;  21, i s  not appreziabiy soluble i n  NaC1-KC1 e u t e c t i c  a t  
8@c? C ,  s ince t e salt  CB U ~ ~ C ; L  i s  read;i7 solu3le under the same con- 
3.itlcE, t k  - .Fi iLatkcn ~k t h a t  pyrolysis xmverted the plutoniun salt  
tc an in=cl i i%le ~ p z i e :  before it cculd aisscive. 
Expz~11.e c.f a s c l u t f m  Trepared by dissolving PuC13 in NaCi-KCT. e u t e c t i c  
tc,  x i s r i n e  fcrr twc h~urs at 8CO C does not . resu l t  i n  any appresiable 
cxr;at:?z of p k t o ~ i ~ . x ~ ,  at h a &  when the chlor inat ion i s  foli3wed by an 
argor spare5 t c  exclude a x  and expel res idua l  chlorine fron: the systeE. 

? i 

'2; 

n :at.bcdir hpo-.ft:on of uzifrraaiated uranium i s  under stufiy i n  larger-scale  
apparstcs ,  
tnese s t u c e a  1s a tendency t o  prc3ua-e much leEe manageable U02 deposite.  Whereas 
e a r l i e -  w c ~  k ~ r c 5 ~ z e S  zccperatsve d e n l r i t i s  deposits which could be easily removed 
3 7 5  t h e  tIttrA:h ezd. W:~ZZL coaFr;sed a dense, T r p t a l l i n e  powder apparently amenable 
St :%psrtior, by swaging, the rerer t  wcrk has proauced very aiherent  deposite which 
are i 2 f f i c C t l p  r s x r a i  f r m  the  graFf;ite catlQde and then only as har6 f lakes  the  
ac:eptability if wz::k a5 f e e l  f o r  any rsmta2iI.e colcpaction technique is by ne 
=an5 assured, 7ariabier  FC:-.QQI r e q x n s i b l e  for t h i s  (and currentLy under inves- 
t fga t i cn !  xi::ude t& f s c t  that. the N a C i - K C i  sai5 system was reused tliroGgh severa l  
a i s E c h t i c n :  an: :s+~ic.di: d e p c s t t i m s  ( w i t r ;  possible a c ~ i t i o n  m depietion of i m -  
pur:tiei) an3 tmt. LrsnLLL1: ox i ies  froni several  s o u x e s  were used as feed materiale 
it the% st?l>:t 

%=P c b e r v a t i o c  of perhaps grea tes t  s ignif icance r e s u l t i n g  t o  date from 

Addftirnal xnz id3ra t fon  has aisc been @?en tc means of removing carbon from UO2 
f e r n 5  ty k p c s i t r c r i  oc gPapr2t.e e k . - t r c d e s  
::OC parts 2%: r r l l 3 c m  k w e  k e e n  repcr ted fer UC, aeposzts f c r m d  i n  earlier work. 
I n  e x p r i o e z r s  91Lrd a t  refima1 of 3x:eEs zxygen-frcm "VC2", it was found t h a t  reduc- 
t x c  wit:, i iykcgeri  a t  i70C C i ikewiss reduced the carbon :ontent of a recez t  sample 
frcn 2600 ppn t c  70 F ~ I  

Sarbon cant9nts as high as X?OC t o  

Hcwever? -eiu:tion w i t h  hydrogen at  630 C had no effezt ,  

E 
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* 
Problems stemming from i n s t a b i l i t y  cf Yarious instrument components nave now 
apparently been solved, and concrete progress has been made In  adapting zcc- 
t r o l l e d  p o t e n t i a l  coulometry f o r  determination of the oxygenluranium r a t i o  i n  
"UO ". 
ti02 of the sample i n  hot Concentrated phosphoric acid,  (under an i n e r t  gas 
blanket t o  avoid a i r  oxidation cf U ( I V )  t o  U ( V 1 ) ) .  
is  then added t o  1 M H2SO4, and a c o u l o m t r i c  t i t r a t i o n  uiade t o  deternine the 
amount of U(V1)  in The sample (whence the  O/U r a t i o  can be calculated)  
oxidation i s  then employed t o  e f f e c t  quant i ta t ive conversion of U(IV) t o  U ( Y I ) ,  
A second t i t r a t i o n  then determines the t o t a l  uranium content of the sample. O f  
severa l  chemical oxidants tested, Ce(F7) w a s  found t o  be t h e  most s a t i s f a c t o r y ,  
The second t i t r a t i o n  of the excess Ce(Iv) and then of the  U(V1)  can be made a%?ous 
s i x  minutes after addi t ion of the Ce(N). 

The proposed procedure (as y e t  not thoroughly tested) e n t a i l s  dissclu-  

An al iquot  of this s o l u t x n  

Chemical 

It is believed this method w i l l  o f f e r  s i g n i f i c a n t  advantages i n  s e n s i t i v i t y  and 
precision over the ign i t fon  t o  U308 as a means of determining t h e  O/U r a t i o  in 
UO2. 
v o l a t i l e  o r  combustible impurit ies (e.g., carbon) i n  UO 
of determining not only the O/U r a t i o  but likewise the &a1 uranium zcntent on 
a single sample. 

I n  p a r t i c u l a r ,  it should not be subject  t o  uncer ta in t ies  a r i s i n g  frcn 
apd it affords  a means 

Aluminum Chloride - A l k a l i  Chloride System 

Continued study of the e f f e c t  of bromide on the  d i s t r i b u t i o n  of uranium xi t he  
sys tem AlC13-KCl -Al  has r e s u l t e d  in d i s t r i b u t i o n  coef f ic ien ts  

). as high as 119 if an i n i t i a l  Br:U r a t i o  grea te r  than fou r  U 
(g  L t a l  / :salt 
is maintained. T h i s  valQe i s  equivalent t o  an ex t rac t ion  of 99.3 per ceIit of th8 
uranium i n t o  the  metal phase in a single contacting. 
almost completely reversed at  a very low A1C13  content, the  p o s s i b i l i t y  exis%s cf 
cycling uranium as aluminum a l l o y  through a salt phase back tc ac  a l l c y  ef in- 
creased concentration. 
A l ,  o r  U-233-Al  f u e l  a l loys.  

Since +VIE d i s t r i b u t i o n  is 

Such a process would find appl icat ion t o  e r r i r k e l  U-235-  

Dissolution of A l - P u - S i - R f  Al lox 

An invest igat ion of the e f f e c t  of small percentages of s i l i z o n  an3 c izke l  i n  Ai- 
Pu PRTR 5pik6 elements an proposed dissolut ion and RedGx proceEsing is in pmqresa.  
A survey of dissolut ion rates of 1.8 w/o Pu - L. l  wfo Si-1.35 w/o N i  - C , , 3 5  w / z  
Fe - 95.4 w/o A 1  a l loy  i n  arVO3 - Hg(N03)2 was made. 
n i t r i c  a c i d  concen+,ration was var ied from 2-8 molar and mercuric n i t r a t e  frca 
0.002-0.05 molar, only four  samples dissolved a t  rapid rates (s. 30 ng!;mtn! 
( s q  cm)). 
no c c r r e l a t i c n  of fast  and slow 3isscl.ring samples w i t h  e i t h s r  n i t r i :  a c t 3  31" 
m r c u r i c  n i t r a t e  ccrcentrat ion.  

Iri thirty-on3 tesxs Tn wki-h 

The remainder dissolved slowly (ca.  0 , 5  mg/(min);rq m i '  , There was 

Discussions w i t h  Plutonfum Metallure5y personnel disclosed that the hia tz ry  of :Le 
samples used was nc t  hewn Fresisely.  
but locat ion of the samples on an extruded rod (ecd or  center )  w a s  n c t  kncwn. 
In f u r t h e r  s tud ies ,  only center-section samples from corrosicn-passei (high ten- 
perature water) rods were used, To date, f i v e  such samples represer t ing  ? i7e  

Chemical composition was reasmably :zr%aiz 
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dtiffsrent h f l l e t s  have beex t e s t e d .  4-11 dlssolve rapidly (h-60 mg/(min) ( s q  cm) ) 
;E 2 HNC3-0.002 Bg(NO3j2 but s l cwly  (:a. one mg/(mfn)(sq cm)) when the n i t r i c  
;:n:estration i s  eight mcCar. 
ALLcyc of AI-Pu, Ai-Pu-SQ, and A I - P u - R i  as w s l l  as x-8001 aluminum a l s o  show this 
sans hi@ d;ssolutlon rate i n  LGW az id  zonsentration and low rate a t  higher ac id  
=onsectrations 

Intermediate a c i d i t i e s  have not. ye t  been t e s t e d .  

Fsllowing zolcplete dissolut ion of' Al-Pu-Si-Nf-Fe a l loys  ( a t  both hlgh and low U s -  
Ec.Lticn r a t e s ) ,  so l ids  representfag fro= one t o  two per cent ( d r y  weight bas i s )  
cf ?he al loy welgnt were present.  SII5:on p e s e n t  i n  the dissolver solut ion w a s  
l 3 w  Dissolver solut ion produced by slow dissolut ion was but ted t o  
exFeste5 Reiox feed ccmposition. 
f e e 3  soiution and Redox ex t raz tan t  inhisated no unusual emulsion formfng tendency. 
Dirsc.i-Jer solut ion prcduced by fast  dissolut ion of the  al loy w i l l  a l s o  be t e s t e d .  

0 .OG2 M) 
Dispersion and disengaging time s tudies  w i t h  this 

CoczLnuous Ian Exchange Contactor Deveiopment 

- 2  -.-grg~er Cactaztor. Several  runs using tficrium t r a c e r  feeds were made during the 
I U C T C ~ ~  Tlie nost succeEsfu1, operationaily,  was a cumulative run of eleven hour€ 
3-watisn.  
is Sefng exper iexed  ili t r a n s l a t i n g  the feed and product analysis  t o  eff ic iency 
faztcrs,  primarily because of the unknown k ine t ic  e f f e s t s .  

Wet s e t t l e d  r e s i n  t3 s i i p  water r a t i o  was about one. Some d i f f i c u l t y  

A m:hani:al 3ewatering device is being desigaed t o  i s o l a t e  the s l i p  water and 
t h e  pr ;3u:t streams ~ 

MuLtistage Agftased-Bed Contastcr,  F a k i - a t i o n  of the 4-inch diameter by 36-inck; 
l e z g t t  twc-stage agisated-bs5 Gcntastpr wae compiLated and operational f e a s i b i l i t y  
VEL: iexmiStrated. The stages are i s c l a t e d  by a r e s i n  impervious screen and . in te r -  
;tag* resin mcvement $E. prci;l:sd by a screw pump. WhSe preliminary observations 
:Edi:ate2 the resfo f low r a t e  t c  be i i i f f t c u l t  t o  control ,  improvements were made 
wk'cn a l lev ia ted  the  pr3rlem sonsfieratlly 
besigc, ba? atillzing the same basic  prfnzlple  of screw t r a n s f e r  is  being fabri- 
zated. 

A r e s i n  pump of s l i g h t l y  d i f f e r e n t  

Weis5 Unit ,  
t o t  a7aiiak;e at repor t  t i m e .  
{ e q  f t )  was qui te  s m o t h  an2 s ta t ls .  

Eificien:.y r.ms using thcyfw have been i n i t i a t e d ,  but r e s u l t s  are 
OperatiDn a t  aqueous flow r a t e  of 200 gal/{&) 

RADIC1A,'TTrE RESIDUE PRCCESSIN; IWJELOPMEK 

Rai ian t  Heat Spray Caiclnatioc 

Tke e9tcrat:oxs T C  tk-5 s p a y  cai::ner w e m  complete8 d w i n g  the month and the 
un't re tdrne2 t.c serviIse, These m c l i f l  :atpions have r e s u l t e d  i n  a c o n e i b r a b i s  
incprcveiii?nt in the operation a d  ac increase in the capabi l i ty  of the u n i t .  
3us tcs t h e  ;r,t.reasea pcwer, tine require3 f o r  s t a r t u p  has been reduced from 
T i z e i  L-urs t o  l e s s  than ?ne hcur. A series of shake-down runs have been made 
vi?k gsnezal;y s a t i s f a - t o r y  r e s z l t z .  
xir:ag the l a s t  run of t hs  EZI~TL snd prcaved ef fec t ive  i n  reducing the b u f l k p  Of 

A new water-ccoled nozzle i n s e r t  w a s  use5 
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material around the cczzle replacing the "dCCtor bia3e" previously used 5c remwr 
this buildEp. Only the Farfcrmance of the ceramis f i l t e r s  has proven I i sappcin t -  
ing. These f i l t e rs  :rark e a s i l y  and appear %o pass a ccnsizerable a c u n t  of s z i i ?  
material 

A series of runs Laye been i n i f f a t e d  aimed a t  deterncning the l i s t i n g  capaztty .:-f 
the spray t a l c i r e r .  The flow rate of feed (szmulat-ed P n e x  formaldekj1e-trjated 
1WW) has been increased t o  1.3 g a l j h r  ( 4  g a l / ( h r ) ( s q  f t ) )  without d i f f i c u l t y  an3 
without any evidence of de te r iora t icn  i n  proauct qual i ty .  

One run was maae t o  determine the behavior of ruthenium when pr.o:9ssinq azXis 
Purex waste (as contracted w i t h  the run w i t h  neutral ized waste reported last 
month) a Non-raaoactfve ruthenium w a s  spiked i n t o  a high-suifate,  io rml iehyde-  
treated, s y n t b t i c  i W W .  The Gppsr sect ion cf %he coLumn was heated t o  555 C acd 
the mid-section t o  820 C. Flow rate w a s  0.95 gal/kz. 
ruthenium was found i n  the calcined produzt w i t h  less than 9.1 per cent (DF 7i03) 
in the condensate and scrub solut ion.  Retention sf ratheniun: i n  the s c l i l  w a s  
apparently a t  least as goal  as i n  the run w i t C  neutral ized wa&te. Cesrum a a l y s e s  
have not been c o q i e t e d ,  3u t  those on the  p r w i r u s  r w  lnd i ia ted  near quantftati-Je 
r e t e n t i o n  i n  the calcined s o l i d s  with a DF CC 7 6C0 tc the off-gases 
r e s u l t s  suggest that ruthenium and cesium evclut i -n  m y  be mcn  less cf a p r o b l m  
in the spray ca lc iner  than w i t 3  o ther  t y p e s  of ZalcfnatlcL equipmnt ,  

Over 98 per cect  of the 

Theee 

Radioactive Residue Ffxa%ic?n 

I 2 1 1 4 2 5 0  
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BIOLCGP AND MEDICINE - 6000 PROGRAM 

65 Exzretion Rate of" Zn 

Gamma r a y  spectrcmetric measurements of the Zn6? i n  bioassay samples from ten  ind i -  
viduals with measured Zn65 body burdens up t o  2.3 x 105 d/m were made. 
values were obtained on only two urine samples from which the excretion rates were 
0.06 and 0.1b per cent body burden per day. 
from 0.4 t o  2.7 per cent body burden per day. It should be possible t o  detect  0.1 
per cent of the maximan permissible body burden by ur ine bioassay and 0.01 per cent 
by feces bioassay using 500 m i  samples and the large s c i n t i l l a t i o n  w e l l  counter. 

Posit ive 

The s i x  feces excretion rates var ied 

Phosphate Adaftion t o  Reactor Coolant Water 

Small quant i t ies  of phosphate were added t o  the  coolant water f o r  two in-reactor 
tubes f o r  severai  days. 
tboughout  the period and for  many days t h e r e a f t e r  showed some s t r i k i n g  differences 
fron; t@e p-evious arsenate addition tests. Immediately upon starting the addition, 
t h e  P3L concentration in reactor  e f f luent  water increased a f a c t o r  of three t o  four ,  
f e l l  Papidly during the next e ight  hours, and then increased i n  a manner similar t o  
the  arsenate case. 
dropped t.0 60 psr cent the  o r i g i n a l  value, then rose during the next f e w  hours t o  a 
value somewhat higher than the o r i g i n a l  value and then showed a decrease similar t o  
the arsenate .  

The P32 analyses of t h e  e f f luent  water which were made 

Immediately upon discontinuing the addition, the  P32 value 

Further s tudies  w i l l  be needed t o  explain t h i s  unusual behavior. 

S t m n t  ium- 90 P r ~ c e  dure 

The influence of calcium on the prec ip i ta t ion  of strontium n i t r a t e  from concentrated 
nStrF,- ac id  w a s  invest igated.  Tne data  showed that t h e  strontium n i t r a t e  s o l u b i l i t y  
was increased when large amounts of calcium were present and this  increase i n  s o h -  
b i i i t y  could aczmnt  f o r  the loss i n  chemical y i e l d  of strontium observed under these 
coc<tr,ions 

- .  
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Geology and Hydrolorn 

The drive b a r r e l  method of drilling, in place of the rock b i t  and bailer mtlicl, 
again proved valuable. 
w e l l  casing, is driven i n t o  the sediments i n  the w e l l  bottom and withdrawn w i t h  
the contained sediments. No b i t  is used and no water is added thus the sampies 
are less disturbed than by d r i l l i n g  w i t h  b i t ,  intermingling of sediments from 
d i f f e r e n t  depths is minimized by the dry d r i l l i n g ,  and determination of n a t u r a l  
moisture content i s  possible .  The drillers, although i n i t i a l l y  inexperienced 
i n  i ts  use, have been able  t o  use it about 30 per sent  of the t i m e ,  and in f d e a l  
materials, drill appreciably faster than w f t h  b i t  and b a i l e r .  
by this method are being ccmpare? t o  those from the same geologis horizons In  
adjacent w e l l s  dr i l led by earlier methods t o  afford a cross-chck  and t o  determine 
the SulL-deafrabf3ity of further use of t h e  method. 

I n  tu5 method an open tube, s l i g h t l y  smaller than t h e  

Samples obtaised 

I n  deriving and t e s t i n g  a mathematical model f o r  unsaturated flow of water 
through a porous medium it w a s  found necessary t o  introduce a term which may be 
considered t o  represent the p a r t  cf the moisture content of the medium whiz f ;  
does not e f f e c t i v e l y  contribute t o  the flow rate. I n  t h i s  sense, the term is 
introduced in the formula as an empirical  correct ion on the measured t o t a l  mcfs- 
ture content. Other experimenters refer t o  this empirical  term as the " tor tucs i ty"  
of the system when it is  introduced in a s l i g h t l y  d i f f e r e n t  way. 
unsaturated flow formula contains two empirical  " ineffect ive moisture wn%ent" 
terms, one under the conditions being considered <r) and the other reprezsnting 
saturated sonditions (pS). 
process be used i n  solving t h e  equation. It i s  possible t o  e v a l u a t e p  ai-e:tlg 
if a flow range can be found within which moisture zcntent (M) var ies  but p 
remains essent ia l ly  constant. Experimental unsaturated flow data  f o r  s e m n  
d i f f e r e n t  s o i l s  were examfned t o  t e s t  the extent  of sazh a regicn. 
f t . w a s  possible t o  s e l e c t  narrow ranges of fiow acrrJss whi?h n p l n  M erFFroached 
zero.  From t h i s ,  a method can be proposed f o r  d i r e c t  approximation c f p  ky 
r e l a t i v e l y  simple means without rgsortfng t o  exhaustive i t e r a t i o n  proceduxs.  

The Hanfcrl 

TheEe t w c  unknown terms require  that an i t e y a t i o n  

In a l l  :ases 

The appl icat ion of the pr ins ip le  cf s p e c i f i c  re ten t ion  of wasteis by soiis kas 
been used at  Hanford In past  years.  
property of s o i l  is generally used i n  defining t k i a  diapcsai  metkcdo 
i s  recognized as being ioadequate since the phenomnon i,: at tenpts  t,; le-.:r:ke 
r e a l l y  involves t r a n s i e n t  unsaturated flow, 
a flow system. 
flow formula t o  t h i s  study i n  the  case of c e r t a i n  acils );ut f o r  cYrers i l r e c t  
so lu t ion  of the probiem is n e t  p o s s i b k .  
tiOn i s  underway f o r  numerissl soiutfcn fr those cases. 

The concept of a consxant mc5stul-a re te l l t icn 
?his zcncept 

A s t u Q  w a s  i n i t i a t s d  t c  atujy such 
It w i l l  be possible t o  apply the previolrsly d e r L * + r e 3  uosaf,-Lnated 

Accordingiy, f i n i t e  I f i fe renze  P2rmia- 

S o i l  Chemfstry and Geochemistry 

Study was completed cn t h s  reLative e f f e c t  of other  caticns on the : a p c i f y  cf 
c l i n o p t i l o l i t e  f o r  C s  adscrptioz.  In 1.0 solut ions,  t m  effect  of varfcus 
ions w a s  in the decreasicg crder Rb+, K+s 3r-2, N a + ,  Ca+2, Mgt2, Li+. 
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Ths :aps?ity cf c L i n c p t f l c 2 t e  fc r  n t r e n t f m  removal was s tudied i n  grea te r  detai l  
t c  e x a d n e  pcssikie metLc3s 3f iqrovement ,  Pt the present time tne  two materials 
thaz Eeem mcst su i tab le  as adsor3el-s f o r  strontium are c i i n o p t i l o l i t e  an3 Linde-&A 
r e c l i t e ,  The p511etize2 form of t h e  syntr,etia z e o l i t e  has a l imited sapacity f o r  
5tront;um remcval and La5 p x r  acid r e s i s t a x e .  Metricds of improving the useful-  
r d f ~  of both materials i c r  adssrblng Etrcntiilm a r e  being sought. 

It was foun3. thar both the strontium capacity and strontium adsorption r a t e  of 
: l i zsp t i ;c l f te  can be increased by r a i s i n g  the temperature of the system. Longer 
r e s i d e n x  time i n  the cr~lumns (siower f-ow ra+,ee or  lcnggr zohmnsj aisc improved 
e t r m t i u m  removal. These r e s u l t s  suggest t h a t  the removal cf s t rontfui i  from sclu-  
t i m  by c l i n o p t i i o l i t e  is  ccctrcniled by a diffusion mechanism. It may be that the 
E e l e z t i r i t y  of the  mineral for  cesf.m Is caused i n  par t  by d i f f e r e n t i a l  diffusion 
r a t e s  fer various :atfor.s i n  the pores or alcng the  surfaces containing the adsorp- 
t i c n  s i t e s , ,  
:cn;eztPatfcn on the r,apa:ity of c l i n c p t f i o l i t e  fo r  adsorbing strontium from 
solutSon, 
periaent-s. 
-7oiuw required t c  cbtain a 50 pe~' cent breakthrough, assuming a symmetrical 
breakticougL curve. 
s+,rcrtiurr? :onsentration of 1 x 10-3 M ana 57 meq/100 g a t  a strontium sonsentration 
of 0-05  ,Me 

Experimscts were con iwted  tc. measure the influence of stron+Yium 

Cciumr,e fFowing a t  io0 g a l / ( s q  f t j ( h r )  a t  25 C were used in these ex- 
%e ioading sapacit.y D f  the rcineral w a s  c a k u l a t e d  frem the throughput 

These e x p e r i q n t s  revealed a capacity of 30 meq/ lOO g at  a 

LaboraTnry work was ccntinued t o  ehara~ctwrze the react ion of  soil^ w i t h  zirconium 
i s c t c p e s  i n  wazte solut ions.  ~n the 25se e.f 3.2 x 10-2 8 ss lu t ions ,  t.he zirconium 
i s  aFpEreafly greater  than 99 per c e m  preriFftat.ed cver %he estfre pH range 
EtuPed f r c z  pH I t c  pH 13. In  the  Lzw+r concentration, zirconium systems studied -t (io , acd iC-7 M ) ,  - the zirconfun w a s  always asscciated with the s o l i 3  
phase ir; system witk a solut ion pH ucier 8. Ir, similar systems having a solut ion 
pH higher than 8, ai: sc-h as 20 per sezt of the  zirconium ccuLd not be centrifuged 
frm t k s  supernatant soiuti.cn. It :e possible t h a t  p rec ip i ta ted  zirsonlum w a s  
peptize5 t o  a z c l i c i d a i  form i n  this  2H raage, o r  the  zirconium may be associated 
vi t f ;  peptized soil eol lc ids .  
t c  Frevert tae formation of this peptized c c i i o i a .  
p p t f z a t i o n  waE fciund. 

The presence of as l i t t l e  as 0.05 M N a C l  appeared 
Abcve pH 12.8 nc evi&cce of 

Src,uIid Waste InvestiRationE 

Lakcratcry research data  evaluating the a f f e c t  of competing ions on the s o i l  ad- 
3orptioo 3f Sr were obtained, using both fiowing columns and equilibrium experiments. 
The ailejrptiori of strontfum f r D m  a 0-1 ppm solut ion was examined i n  systems contain- 
ing  -7ariotis zoncentraticns of one ctf the three azcompnying ions studied. 
t k e e  P S ~ S  examine3 were ~ a + ~  Ca+2+ an2 ~ , + 2  i n  concentrations ranging from 10 ppm 
+ -c  1 ~ x 5  
c f  s:LL ":apacltg" i n  the =:as€ .zf miumn experiments. This was found t o o  highly 
smreLatiw with the d i s t r i 5 u t i o n  coef f ic ien t  determined from equilibrium experi-  
inexsc ' h e  x r r e L a t i o n  in9icazee the appLiZa3llity of these simple ba tsh  experi-  
aer.ts 53 trx eyraluaticn of m i l  adsclrptim :ciumns having flow rates comparable t o  
tries2 exp2rirents: cnes (b.3 d 1 ~ 2 ~ G r n )  e 

t l c n  c f  tm influence of tLe cmcenzration of asson?anying ion on strontium adsorption 

The 

taan l00,OOG ppu. Tne 005 C/C, breakthrougr point w a s  used ars a measure 

T& data were used i n  comparative evalua- 

http://soiuti.cn
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and indicated that a 

c -21 

low accompanying ion con entrations magnesium competes with 
A t  concentrations near the high end strontium more strongly than does calcium. 

of the range studied, the opposite order w a s  found with calcium competing more 
strongly than magnesium. 

The f i e l d  experiment with a model c r i b  continued with a t o t a l  of 3,527 gallons 
of strontium-spiked calcium n i t r a t e  solution having been added t o  date. 
omell (6-inch by 6-inch) c r ib  will accept the solution only at the very low ra te  
of about 4 gal/day. 
such slow concentrab&u= - ~ - Q A F I  i n  the ground water tha t  samples from surroundib?g 
wells need be obtained but once a week. 
radiostrontium concentrations i n  the ground water in wells adjacent t o  the c r ib  
continued no signif icant  deulatim flrom-prcviomly established trends being ob- 
served. 

F ie ld  Apparatus Development 

. -  The 

It was found tha t  this small rate of addition resulted i n  

me gradual increase i n  n i t r a t e  and 

0 - 
Work continued in the development of apparatus fo r  the laboratory determination 
of moisture i n  so i l s .  Measurement of the e l e c t r i c a l  resistance of hydrophobic 
materials (Teflon shavings and Dri-filmed Ottawa sand) in contact with the w e t  
s o i l  shared some promise as a method. 
the calibration changes on cycling from dry  t o  w e t  s o i l .  

High i n i t i a l  sens i t iv i ty  is  obtained but 

A well-water multi-depth sampler w a s  designed and a single unit  ordered fabri- 
cated. The  sampler w i l l  permit samples from several  depths t o  be taken simul- 
taneously. 

M i  cromeritics 

The minor influence of surface roughness on deposition r a t e  by turbulent impactim 
of two and four micron par t ic les  w a s  demonstrated. The deposition constant was 
measured i n  3/4-inch pipe whose in te rna l  surface roughness ranged from polished 
t o  as-manufactured f in i sh .  For equal Reynolds numbers (3,000 t o  17,000), the 
deposition constant f o r  the various surfaces was not appreciably different .  

Equations were developed which empirically re la ted important variables affecting 
par t ic le  deposition. 
two dimensionless parameters yet the data indicate that a th i rd  parameter in- 
cluding the diameter term is required t o  expl ic i t ly  define par t ic le  depcsitfon 
ra te .  

The pipe diameter enters into the relationship as par t  of 

LP Bupp:lg 
Chemical Research & Developmnt 
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3iCLOGY OPEWTION 

ORGAKIZATION AND FERSOXUL 

. .  

B* 

No significant changes in organization took place during the month. 

TECXNICAL ACTIVITIES 

FISSIONABLE MATBIALS - 2000 PROGRAM 

BIOLOGICAL MONITORING 

Radioiodine Contamination 

Concentrations of 
those observed one year ago. 

i n  the thyroid glands o f  jack rabbi ts  were the same a s  
Values follow: 

Location 
pc/g Wet Wt. 

Average MZXimUm 

Trend 
Factor 

Pro sser  Barricade 2 10-3 3 10-3 - 
Wahluke Slope 1 10-3 2 10-3 
4 Miles SW Redox 1 x 10-3 2 10-3 

- 2  
- 3  

Columbia River Contaminat ion 

Concentrations of  gross beta emitters in whitefish f lesh  were about the same as 
observed one year ago, Values follow: 

Location 

P r i e s t  Rapids 

Ringold 
F-1 

pc/g Wet W t .  
Average Maximum 

7 x 10-6 7 x 10'6 
2 io-4 2 10-4 

8 x 3 x 10-4 

Trend 
Fact o r  

- 11 
- 3  - 

River ducks found in a weakened condition on private farmland in the Pasco area 
were the subject of  newspaper publ ic i ty  which insinuated the i r  a i sab i l i t y  w a s  from 
llradioactivityrl. Tissues o f  two specimens contained backgroud amounts of  alpha 
emitters and concentrations o f  gross beta emitters one-half the amounts observed 
i n  ducks from the r iver  durh 
emitters in f lesh  was 5 x lo-5pc/g wet weight. 

Fallout Contamination 

Fission products occurred in rabbits from Hanford Reservation in the Xollowing 
amounts : 

November and one year ago. Average amount o f  beta 

UNCLASSIFIED 
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Sample 'Qpe 

Feces 
Bone 
Muscle 
Liver 

pc/g Wet Materiais 
Aver age 

2 x 10-5 
1 x 10-5 
4 x 10-6 
4 x 10-6 

Trend 
Factor 

- 
- 2  
- 2  

Wfect  of Reactor Effluent on Aquatic Organisms 

Routine monitoring of the e f f luent  rrom the 100-KE reac tor  was  continued with 
juvenile chinook salmon which began feeding about t h e  middle of t he  month. 
conditions under t e s t  are : 

'ke 

1. Reactor e f f luent  a t  concentrations now occurring in the  Columbia River. 

2. Concentrations of e f f luent  predicted f o r  about f i v e  years hence. 

3. Control, 

Survival has been exceptionally good i n  a l l  l o t s  an3 no indicat ion of  adverse 
e f f ec t s  have been noted. 

BIOLOGY AID MEDIL?I\IE - bOOU PROGRAM 

MECAJOLISTYI, TOXICITY, AND TRAIFJER OF PUIOACTIVE MATERIALS 

Phosphorus 

Exposure of c ich l ids  t o  water containing ra6iophosphorus was continued. 
mortali ty which has occurred to date was in  the controls  anl there  has been no 
evidence of rad ia t ion  damage in any of the  experimental l o t s .  
spawning o f  these f i s h  has not y e t  occurred. 

The s ingle  

The hoped-for 

Gonad Dose (Zinc) 

Ten t o  twenty per  cent of an ingested dose of Zn65 was absorbed from the  gastro- 
i n t e s t i n a l  t r a c t  of a ram. Tissues measurea showed a high uptake of Zn45 as 
compared with blood plasma. Most t i s sues  had a rap id  turnover of radiozinc (but 
not  as rapid as has been observed f o r  smaller animals such as the muse  and r a t )  

Five days following intravenous administration, t he  liver, kidney cortex, testes 
and pancreas, respectively,  showed t h e  highest  uptake. 
had much s l o w e r  rates of turnover, and a f t e r  20 days showed concentrations on ly  
s l i g h t l y l o w e r  than l i v e r ,  

R e t  ntion of radiozinc by the  red blood c e l l s  w a s  great enough t o  suggest that the 
Znb5 was firmly boumin the  red blood c e l l s  in a form almost navailable f o r  ion 
exchange. Therexore, the tagging of red blood c e l l s  with Zn6T might provide a 
new method f o r  measurement of t h e i r  l i f e  span. 

Voluntary muscle a d  bone 

UNCLASSXFIED 



Although the average uptake of Zn65 in the l i v e r  was comparable t o  that  previously 
reported fo r  other large experimental animals, the concentration found in the kidney 
cortex was i n  all cases more than twice t h a t  i n  the kidney medulla, This could be 
related t o  the location o f  specific enzyme 
of parenchymatous t issue.  

Pre arations are s t i l l  under way for  an experimental test  t o  determine the effects  of 

occasioned by the development of  improved techniques fo r  a a i n i s t e r i n g  the isotope to 
the f i s h  and the t ra ining of technicians i n  the new methods. 

r 

systems in the kidney or t o  re la t ive  amounts 

- .  Strontium 

Sr9 6 -fl0 fed to  rainbow trout. A s l igh t  delay i n  gett ing t h i s  e x p e r h n t  s tar ted has bee 
. .  

No significant changes in the ce l lu l a r  components of the blood of any of the groups 
of miniature swine were observed during this month. 

(X-ray p la tes  -- approximately 120 -- were taken of representative animals i n  the 
adult and F1 generations on chronic Sr9O feeding and the i r  controls. 
being examined f o r  evidence of bone pa tholoa . )  

An experiment w a s  i n i t i a t e d  to study the effect  of  simultaneous variation of  phosphorus 
and calcium levels in the d i e t  on the retention and accretion of a single dose of 
ca45 and ~ r 9 0  i n  r a t so  

The films are 

Iodine 

No important changes were observed i n  
during this month. 

Cesium 

Bean seedlings were grown on s o i l  maintained at 10, 40, 70, and 1GO per cent of available 
soil moisture. 
moisture was approximately twice t h a t  in plants grown with high moisture. 
Observed Ratio was a l s o  higher i n  plants  grown with low moisture. 

Plants grown in solutions containing varying r a t io s  of  Cs /K  gave evidence of metabolic 
competition between these two ions while uptake appears t o  be non-competitive. 
Distinct y ie ld  reduction was noted when the Cs/K r a t io  in the solution exceeded 1. 
Visible symptoms of  t h i s  toxici ty  were similar t o  that  seen with K-deficiency although 
K concentrations in the plant were not reduced, 

of our iodine studies with sheep or  swine 

Concentration of  Cs137 i n  leaves and stems of plants grown w i t h  low 
The 

Flu t onium 

Three pigs were treated wi th  a s ingle  dose of DTPA one hour following plutonium 
administration. The 
an;Imals were then sacr i f iced and will be analyzed for  plutonium content. No data 
are yet  available. 

Blood and excreta samples were obtained f o r  several days. 
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In a continuation of the cooperative study between the Animal Farm and Metabolisp 
Operations on h 2 3 9  burdens i n  miniature swine, three a n h a l s  were injected intra- 
venously with Pi1239 followed by administration of DTPA. 

Comparative Toxicity of Ra226, Pi239 and Sr9O 

The study to  determine the comparative toxici ty  of 
in i t ia ted  i n  October 1959 with  6-week, 6-month, and one-year old miniature swine. 
I n  the six-week old groups, blood inorganic phosphorus levels  a t  one month 
following intravenous administration were s ignif icant ly  lower for  Razz6 (P< 0.01) 
and Sr9O (F40.05) groups, while albumin values were lower for the Pu239 (P40.002) 
and Ra226 (P(0.05) groups, as compared to the i r  controls. 

Pu239 and Sr9O was 

This month three one-year old miniature swine were given intravenous injections of 
Ra226 (6.4 pc/kg of body weight) 
( i .3  pc/kg of  body weight). 
manifestations. 

and a similar group were injected With Pu.239 
Both groups w i l l  be held f o r  long-term toxici ty  

(The 165 x-ray plates  made of all the animals i n  the compara%ive tox ic i ty  study 
are now being evaluated.) 

R&ioactive Part ic les  

Histological preparation o f  t i ssues  from mice k i l l ed  500 days after inhalation 
of  plutonium oxide o r  ruthenium-106 oxide is complete and examination of the 
t issue sections will be concluded witnin a few weeks. 

Five beagle dogs were exposed to plutonium oxide aerosols for  a study of the 
acute toxic syndrome. 
of inhaled plutonium oxide i s  less than ea r l i e r  estimated. 
not complete, but estimates of  the plutonium l u n g  burden with the whole-body 
monitor suggests t h a t  the i n i t i a l  lung deposition o f  dogs dying within two months 
a f t e r  exposure was l e s s  than 50 pc. 

In  other studies w i t h  beagle dogs, the acute l e t h a l  dose 
Tissue analyses are 

Progress is  being made in the assembly of instruments f o r  the control of respirat ion 
during the inhalation of plutonium oxide and the measurement of physiological 
parameters as c r i t e r i a  f o r  the biological e f fec ts  of inhaled plutonium. 

Gastrointestinal Radiation Injury 

The ef fec t  of i n t e s t ina l  radiation on the feca l  excretion o f  intravenous 
administered PVP was shown t o  occur only a f t e r  single large doses of radiation. 
T o t a l  doses of 1000 t o  1500 r accumulated in 250 r increments twice a week were 
ineffecttve in e l i c i t i n g  the response, 
raciiation doses i n  the l e tha l  range was seen in animals treated with the 
radiomimetic agent, nitrogen mustard. 

A response similar t o  that obtained with 
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-* C. Lectures 

a. Papers Presented a t  Meetings 
W. J. B a i r ,  %Radionuclide Toxtcity f r o m  Pulmonary Absorption,11 T r a i n i n g  Program 
of the Sanitary Engineerjng course en t i t l ed  l'Radioactive Pollutants in A i r , "  

2 $960 Cincinnati, Ohio. - .  
b. &?:me &nmsr$ 

- ,  J. J. Davis, January 12,  1960, - 'Radioecology at  Hanfordtl, Washington 
Sta te  University, Pullman, Washington. 

L. A. George, January 12, 1960 - l%cliation B b l o g y  at  Hanford," 
Grandview High School. 

' C. Seminars (Biology) 

J. R. McKenney, January 13 - "A Report on the Bioenergetics Synposium 
held a t  Brookhaven Laboratorgll 

H. E. Erdman, January 13, "Radiobiological Analysis o f  S t e r i l i t y  and 
Lethali ty Induced when Electromagnetic I r radiat ions are an 
hvironmenal Factor during Significant Life Cycle States of 
Habrobracon juglanuis (Ashmeaci), I1 

W. J. Clarke, January 27, "Biological Effects of Strontium-90 in 

P. A. Olson, Vhe Uptake of P32 by Fish," January 27. 

Dr. Laurence Kulp, Prof. of Geochemistry a t  the Lamont Geological Observatory, 

Miniature Swine. I. Experimental design and Preliminary Results" 

Palisades, New York, January 22 - Fallout Studies. 

d. Seminars (Local) 

J. J. Davis, January 18, - DASA, 'Badioecologyn 

W. C. Hanson, January 2 1  - Lewis and Clark 4th and 6th grades, Warrated 
color s l ides  of Alaska". 

??. C. Hanson, January 26, Project  Chariot - Environmental Studies,I1 

L. K.  Bustad, January 23, ll!-Ianford Biology,11 Annual Ntg. of Washington State  

Xaval Reserve Research Unit, Richland. 

h s i n e s s  and Professional Nomen, Richland. 

. D. Publications - 
a. :-Iw Publications 

None 

. b. Open Li terature  

Sew. and Ind. Wastes 3 1  (12)-140Y-15 (1960); 

1 2 ? $ ? 5 9  

R. F. Foster, "The Need for  diological Nonitorin& of Radioactive Waste Streams,11 
UNCLASSIFIED 
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Tissue Transplantation for  Radiation Therapy 

Two of three miniature swine exposed to  900 r total-body x-irradiation were given 
injections of 70-day-old f e t a l  swine hematopoietic t issue,  the th i rd  animal serving 
as a control. Since a l l  three swine died within l.4 days, it appears that 70-day 
f e t a l  c e l l s  are too immature t o  protect the irradiated host from the radiation 

e .  

syndrome . 
Microbiological Studies . -  

I n i t i a l  studies of the early growth phases i n  yeast show a clearly defined l a g  
phase in both i r radiated and control cultures when turb id i tywas  measured. 
No lag phase in control cultures was noted when v iab i l i t y  was measured but a 
d i s t inc t  lag was observed in irradiated cultures. 
w i l l  c l a r i f y  the manner by which c e l l  growth is  slowed under conditions of chronic 
irradiation. 

It is  hoped that these studies 

3ffects  of Strontium-8Y on Populations 

Cultwes of a grain infesting insect  were established in media spiked with d i f fe ren t  
concentrations of Sr89 t o  study uptake by and effects upon the populatlons. 

zhk BIOLOGY OPERATION 

Fp Hungate:es 
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OPERATIONS RESEARCH AND S'YNTHESIS OPERATION 
MONTHLY REPORT - JANUARY, 1960 

ORGANIZATION AND PERSONNEL 

R. J. Brouns t r a n s f e r r e d  t o  the  operat ion on January 18, 1960 t o  assume responsi-  
b i l i t y  for a s p e c i a l  study. . .  

OPERATIONS RESEAIECH ACTIVITIES 

Input-Output Simulation Model 

Debugging and t e s t i n g  of t h e  GCL es t imat ion  program continued. 
been made f o r  a f i n a l  tes t  program t o  be run e a r l y  i n  February. 

Prepara t ions  have 

OPERATIONS ANALYSIS STUDIES 

Q u a l i t y  C e r t i f i c e t i c n  Program 

A review was made of t h e  methods of c o l l e c t i n g  and r epor t ing  FPD mcss~wetm~~a 
used i n  the q u a l i t y  c e r t i f i c a t i o n  program. 
which total count data were recorded resultec? i n  i n e f f i c i e n t  use of the  data, 
and recommendations f o r  improvements were made and adopted. 

The f i rs t  p o s t - i r r a d i a t i o n  measurements have been taken en f u e l  elenen's 
charged under t h e  q u a l i t y  c e r t i f i c a t i o n  program. 
several hypotheses concerned with groove p i t t i n g  and ho t  spa t  fmnat ior . .  

Steps a r e  being taken by IPD personnel t c  u t i l i z e  E M  eGufpment i n  th:E 
ccnneetion. 

It was foiind that the  mscner i n  

These are being use& t o  test 
It 

is planned t o  issue r e p o r t s  monthly once the  program i s  i n  f u l l  cFer, 9 ) f ' l T  ,I"n. 

Fuel  Element F a i l u r e s  

Fur ther  a s s i s t ance  was provided i n  the design of a t e s t  intended p r imar i ly  :c 
i nves t iga t e  rupture  performance i n  high-powered tubes c a r r i e d  t o  hi& expcsures.  
The proposed tes t  has been designed t o  y i e l d  a d d i t i o n a l  i?lfcrma+,ion Lelpful. i n  
eva lua t ing  t h e  p o t e n t i a l  b e n e f i t s  of the q u a l i t y  c e r t i f i c a t i o n  program, ari! in 
es t imat ing  the  po%ent i a l  3f t h e  a l s i - d i p  canning ppocess. 

Basic rupture  rate r e l a t i o n s h i p s  are expressed on a tube basis. 
rste of a r e a c t o r  can be expressed as a simple func t ion  3f t h e  tube rupture  
r a t e s ,  b u t  t h e  mechanics of computing t h i s  func t ion  leads t o  p r a c t i c a l  
d i f f i c u l t i e s ,  e s p e c i a l l y  when r ap id  approximate answers are desired. 
given reac tor ,  t h e r e  is enough consis tency i n  the  f l u  Ci s f r ibu t ion  t o  perm:% 
expressing the r eac to r  rupture  rate as a func t ion  of opera t ing  data f o r  t he  
h ighes t  powered tubes.  

The x p 5 u r e  

Wit t in  9 

Such expressions were found f3r ?he d i f f e r e n t  ~ E S L ~ O T S .  

Optimization of Reactor Operations 

A primary cons idera t ion  i n  eva lua t ing  t h e  e f f e c t s  3f opera t ing  r eac to r s  under 
' l i f f e r en t  se%s of condi t ions  is t h e  t o t a l  downtime requi red .  Since ex+-rwc- 
l a t i o n  t o  some Conditions r e s u l t s  i n  an increased  

1 2 k 9 2 b l  
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outages, it i s  essent ia l  t o  consider how downtime i s  u t i l i zed  i n  unscheduled 
outages. 
personnel i n  IPD who a re ' a l so  in te res ted  i n  reviewing basic  def ini t ions used i n  
charging downtime t o  various causes, and i n  obtaining consistency i n  such e f f o r t s .  
A s tudy  i s  being made i n  t h i s  general area. 

I n  attempting t o  de ten tne  this, contact has been made with production 

Process Tube Leak Detection and Replacement 

A select ion was made of tubes t o  probolog during the scheduled February 1 outage. 
It i s  ant ic ipated that the  method used t o  s e l e c t  these tubes w i l l  not result i n  

It appears t h a t  a higher percentage success ( i.e., select ing tubes for probo- 
logging which show severe or medium external  corrosion at tack)  can only be achieved 
by probologging fewer tubes, viz., those most l i k e l y  t o  have severe attack. 
question r e a l l y  resolves i t s e l f  i n to  a determination of the  optimum probolog 
schedule, balancing the real costs  of probologging against  the benef i t s  obtained. 
Additional e f f o r t  i n  t h i s  problem area w i l l  be directed toward this  end. 

Z-Plant Information Study 

an appreciably better percentage of success than that experienced i n  recent outages. * -  

The 

The AEC bid  request f o r  computing equipment t o  be used i n  the 2-Plant study was 
issued January 28. It i s  presently estimated that the purchase order f o r  l ea se  
w i L 1  be issued la te  i n  February barr ing d i f f i c u l t i e s  i n  the  in te rpre ta t ion  of 
specifications.  

The Z-Plant study team has been ac t ive  i n  re-creating the log ic  and de f in i t i on  
fer f u t u r e  p lan tprocesses .  
inclusion of additional models and components. 

The problem has become much more 

Re l i ab i l i t y  Studies 

Work on the  K reactors  sys t em, re l i ab i l i t y  s tudy continued. 

Further work has been done on the  NPR r e l i a b i l i t y  study. The 
have been defined, numerical values assigned t o  them,. and the 
i s  ready t o  be programmed f o r  computation. 

complex due t o  the 

system parameters 
mathematical model 

STATISTICAL AND MATEINATICAL ACTIVITlES FOR OTgER HAP0 COMPONlW!PS 

Fuels Preparation Department 

Roughness data were analyzed from several  more co-extruded tubes. 
made previously with respect t o  methods of measuring the roughness (var ia t ion  i n  
clad thicknesses) have resulted i n  quiCker and more meaningful measurements. 

Recommendations 
0 

Data were analyzed from two previously designed aluminum component cleaning 
experiments recent ly  conducted i n  the  306 p i l o t  plant .  
the  use of ultrasonics,  and the other compared two de-oxidizing agents. 
design permitted an estimation of block ef fec ts ,  where the  block was time. 
large block ef fec t ,  consistent over two days of operation, i n  one of the 
experiments has l e d  t o  invest igat ion of the cause( s) of such an appreciable 
difference i n  effectiveness of cleaning as a function of t i m e  of day. 

One was concerned with 
The 

A 
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Vibrators are used i n  the canning process t o  improve bond integri ty .  
work has shown that the vibrat ion frequencies are far from constant which 
has led t o  an investigation of the e f f e c t s  of such frequencies. 
ments were designed i n  t h i s  connection t o  be conducted i n  the p i l o t  plant.  
The one involved 3 fac tors  a t  3 levels and a cuboctahedron design, replicated: 
was used. 
i n  a half day. 
on a per point  basis, and provides a t rue  estimate of the residual e r ro r  s ince 
the center points  are replicated. 

Recent 

Two experi- 

The time blocking was such t h a t  this design can be replicated once 
The design is also orthogonal, is more e f f ic ien t  than the 33 

A report  was issued i n  connection w i t h  the experiment on nickel concentration 
i n  the baths. 
not be separated from the nickel concentration effects, so that the conclusions 
drawn are la rge ly  speculative. 

It was pointed out i n  this report  that the t i m e  effects could 

Data were analyzed from the experiment previously designed t o  estimate the 
incidence of s t r i a t i o n s  i n  acceptable f u e l  elements. 
this is  the possible savings current ly  associated w i t h  bare core s t r i a t i o n  
rejects. 
were imbedded and hence unobservable. 
canning' on warp was also investigated. 

The motivation behind 

It was thought that the acceptable pieces a lso  had s t r i a t i o n s  which 
I n  t h i s  experiment, the e f f ec t  of 

Two sets of data concerned with bond strengths  have been evaluated. 
with bond strengths as a function of operating conditions used t o  affix the 
stud, and was conducted i n  order t o  determine how much l a t i t u d e  i n  such con- 
d i t i ons  can be tolerated.  The other pertained t o  an evaluation of the bond 
s t rength of f u e l  elements boiled i n  caust ic  n i t r a t e .  

One dealt 

I n  connection with determining whether NPR f u e l  elements should be autoclaved 
individually o r  i n  groups, p robabi l i t i es  of simultaneous f a i l u r e  of more than 
one f u e l  element i n  a given autoclave were determined. 

I r rad ia t ion  Processing Department 

A study 
gauges. 
through 

i s  being made of the poss ib i l i t y  of accurately pre-set t ing p a n e l l i t  

a given tube based on tube and/or fue l  element character is t ics ,  
Considerable savings can result if '  it is possible t o  pred ic t  the fl3w 

As an aid i n  assessing the effect 'of process tube wear on f u e l  element 
behavior and the evaluation of proposed correct ive mechanisms, mathematical 
formulas were developed t o  calculate  various c r i t i c a l  water annulus dimensions 
as a function of f u e l  element radius and process tube rib heighth. 

Chemical Processing Department 

The rough draf t  presentation of p a r t  by part acceptance has been completed. 
Revisions are being made p r io r  t o  approval by CPD personnel. 
ment w i l l  then be submitted t o  LASL personnel f o r  approval. 
t i o n  i s  also being given problems of demonstrating conformity t:, specifica- 
t ions  f o r  the expected new model types. 

The f i n a l  docu- 
Preliminary s t t e n -  

The application of the use of the minimum variance inventory calculat ion of 
BPID's was explained t o  Production Operation personnel. Further attempts 
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are being made to  have t h i s  method incorporated i n  CPD control systems. 

A report  wa.s issued describing the recommended procedure f o r  ca l ibra t ing  process 
vessels. The C-1 vessel was cal ibrated during January using t h i s  procedure, and 
the data a re  currently being analyzed. 

The design specifications of two cams t o  be employed i n  the guiding mechanism of 
the Gorton la the  during the continuous machining of proposed weapons components 
were computed and submitted. 

Several mathematical models were constructed and the  propert ies  of t h e i r  solu- 
t ions  studied i n  an  attempt .to evaluate the heat diss ipat ion behavior of l a r g e  
casks designed t o  transport  quant i t ies  of radioactive materials over long dis- 
tances. I n  par t icular ,  bounds on the extlemetemperatures resu l t ing  from possible 
accidentally induced severe environmental conditions were obtained. 

STATISTICAL AND MATHEMATICAL ACTIVITIES W I T H I N  BLO 

2000 Program 

Reactor Studies 

Study continued on the behavior of the  solutions t o  the  three-parameter 
d i f f e ren t i a l  equation of reactor  kinet ics .  
obtained fo r  appropriately r e s t r i c t e d  values of t he  parameters, and all exhib i t  
the unpleasant phenomenon of i n s t ab i l i t y .  
made t o  extend the va l id i ty  of the solut ions t o  greater ranges i n  the values 
of the parameters. 

Approximate solutions have been 

Further investigations are being 

Two mathematical models are being studied i n  order t o  better understand t h e  
physical processes involved i n  the so-called non-destructive fTost test f o r  
reactor fue l  elements. 

Chemical Development 

Further analysis of sulfex data  must await the completion of the GCL program 
for  the estimation of parameters i n  a l i nea r  s t ruc tu ra l  model. 
the l i t e r a t u r e  was made t o  learn  more about the k ine t ics  of metal l ic  disso- 
l u t ion  reactions.  

A study of 

In  support of the study of the Zirf lex process, an experimental design was 
rexmnended t o  invest igate  the  e f f ec t  of (NH )Z$6 and pH on the d isso lu t ion  

cxh ina t ions  of these two f ac to r s  is current ly  being car r ied  out. 
cf the resu l t ing  data w i l l  indicate  whether or not a more comprehensive study 
i s  necessary t o  determine the e f f ec t s  and interact ion of the  two var iables  
on dissolut ion rate. 

:ate of zircmium. A p i l o t  s tudy involving 8 experimental runs at  various 
Analysis 

. 

Kathematical assistance i s  being given i n  constructing a model of ground 
water flow i n  the v i c i n i t y  of a la rge  source of radioactive wastes. 
par5icular,  the hodograph method proposed by Dutch soil s c i e n t i s t s  appears 
ts be promising. 

I n  
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. .. 

Zirconium Corrosion 

. .  

The statist ical  analysis of zirconium corrosion data was completed. 
results of' the analysis w i l l  be used t o  ca l ibra te  fu ture  autoclave experi- 
ments t o  invest igate  the relationship of ambient temperature and pressure 
conditions on the corrosion rate of zirconium samples. A n  experimental 
design was recoxmended t o  minimize the biases due t o  sample posi t ion within 
the autoclave, and a method f o r  calculat ing 95s confidence interval estim- 
ates f o r  average corrosion rate was suggested fo r  future  tests of t h i s  type. 

The 

A mathematical model was derived for the corrosion of zirconium as a 
function of time. 
parabolic and logarithmic corrosion nsechanisms. 
given t o  the problem of estimating the parameters of t h i s  model both from 
current zirconium corrosion data and from designed experiments. 

The model expresses t o t a l  corrosion as an interact ion of 
Consideration is being 

Zirconium Physical Propert ies  

S t a t i s t i c a l  analysis was continued on data from a recent experiment t o  inves- 
t i g a t e  the e f f e c t  of hydrogen content, ambient temperature, and notch orien- 
t a t i o n  on f rac ture  angle, f racture  moment, and impact breaking strength f o r  
both annealed and cold work zirconium samples. 

4000 Program 

Swelling Studies 

Further analysis  of the d is t r ibu t ion  of uniform diameter ba l l s  i n  a "s~o+uch" 
medium has been made i n  order t o  establish a correction fac tor  f o r  d i s t o r -  
t i on  introduced i n  the processing of the micrographs. 

Coasidera.tion is being given t o  improved methods of reading the micrographs 
i n  l i n e  with what can reasonably be interpreted as a s igni f icant  change I n  
pore diameter d is t r ibu t ions .  A method was derived f o r  correcting pore 
density estimates and volume f r ac t ion  estimates fo r  the bias introduced by 
f a i l u r e  t o  observe pores with apparent diameters below a convenient v i sua l  
resolution value. When a large portion of t he  pores are of s m a l l  diameter, 
the bias effect on a pore density estimate is quite  serious.  I n  this con- 
nection, the exact solut ion t o  a Volterra in t eg ra l  equation of the f i rs t  
kind was obtained. 

General 

Instrunentation 

In  connection with the study t o  determine the f e a s i b i l i t y  of automation af 
gama spectroscopy, data from scans of known isotopes are being processed 
t o  determine the r e l a t i v e  magnitude, compared t o  counting s t a t i s t i c s  
fluctuations,  of instrument i n s t a b i l i t y  i n  several  routinely used 
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instruments. 
empirical study of the similarities in monoenergetic spectra in hopes 
that a nominal set of monoenergetic spectra can be used to generate a l l  
such spectra in the less than 3 mev. range. 

A set of monoenergetic sakes is being prepared for  the 

Carl A. Bennett, Manager 
OPERATIONS RESEARCH & SYNTEIESIS 

CAB : kss  

.' 
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F'R- OPERATION 
JANUARY 1960 

FIssxm MATWIALS - 2000 PROGFUM 

Special Radioisotopes 

With the preparation of a report on "A Proposed Resdsrch and Developent 
Program on The Recovery and Utilization of Thorium-230 (Ionium) From 
uranium Ore MI- Processes" the work on this study was completed. 

Cycle Analysis 

Computer Code Development. 
were completed. These codes alluw the complete calculation of fuel cycle 
costs s t a r t i n g  with the basic physics parameters for  any reactor together 
with a wide variety of desired economic peirameters. MELEAGEB, an IBM-709 
computer code for  the calculation of fuel reactivity and composition during 
exposure, was also completed. A written description of the MELEMXR code 
is under way. 

The last of the cross-section portion of the basic library of the RBU code 
was coded and punched on IBM cards. 
10,000 IBM cards were required. 

The m-709 versions of the GPR and Puck codes 

The task was quite lengthy - more than 

Plutonium -ling Analyeis Work started on an extension of the material 
published i n  EW-59758 REV.t1) The first  parameter t o  be studied w i l l  be 
the effects of changing the moderator t o  fuel ra t io  i n  a reactor la t t ice .  

PRTR Startup. Work in support of PRTR Startup continued. Topics e@- 
sized included analysis and review of Process Specifications and Crit ical  
Tests. 

PRIW Plans and Schedules. 
t o  prepare about 40 kg of high exposure plutonium. 

Cammission approval was granted for  the program 

Study of Areling schedules for the Plutonium Recycle Program continued. 
Investigation of the t i m i n g  involved in scrap recovery showed that some 
savings in  high exposure plutonium util ization may be possible. 
analysis will be required to  determine feasibi l i ty  of the operations 
required. 

Further 

The Plutonium Recycle Program Annual Report for nC-1959 was issued. 

(1) HW-59758 REV., "A Calculation of the Reactivity Worth of Plutonium and 
Uranium-235 as  Enrichment in Thermal Reactors", D. P. Granquist, 8/8/59. 
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SPECIFIC FUEL CYCLE ANALYSIS 

Physics design data for the Advanced Pressurized Water Reactor Study described 
in TID-8502, Part 1,were received from Combustion Engineering. 
will be used with the MELFAQX code to study various plutonium fueling 
schemes. 

These data 

Significant progress was made on the development of a single-pass plutonium 
fueling economics code. 
four discrete fueling zones, use of batch as well as ccntinuous charge- 
discharge, any price schedule for enriched U-235, any interest rate, and 
features f'ully automatic optimization. This code, coupled with the MELEAGw 
physics code, will permit the very rapid study of the variety of fueling 
schemes using plutonium feed of various compositions. 

The code w i l l  permit study of reactors utilizing 

C. BIOLOGY AM, MEDICINE - 6000 PROGRAM 

Radiological Consultation 

Consultation was rendered on the hazards of thorium and research required 
to better define the problems, on the influence of radioactive material on 
local water supplies, environmental monitoring, and the need for research 
on relative biological effectiveness of radiations. 

Other matters undertaken include revision of &andbook 42, and inhalation 
hazards. 

D *  OTHER ACTIVITIES 

A review of Hanford's 6ooO research and development programs was arranged 
in conJunction with a visit of the Advisory Conrmittee to the Division of 
Biology and Medicine. 

A review of Hanford's current and potential near term participation in the 
AEC Division of Reactor Development programs was arranged in conjunction 
with a visit by senior personnel of the DRD. 

Assistance was rendered in arrangements for nine tours (involving 124 people) 
through HLO and HAP0 facilities. 

LH McEwen:dl 

. .  

. .  

Manager, Programing \ 



G-1 Hw-63740 

A. ~ ~ I o Q J A N D p & R s O B N E L  

Emily H. Szymanski w a s  deactivated for persoszal illness on January 10, 1960. 
G. R. Yesberger termhated on January 15, 1960. 
Radiolqgical Evaluation Working Group on January 18, 1960. 
t ransfers  were Ipade within Radlation Monitoring Operation t o  broaden experience. 
The force of the Radiation Protection Operation t o t a l s  132. 

B. ACTIVITIES 

Two m i n o r  plutonium deposition cases w e r e  confirmed during the month. 
number of deposition cases that have occurred a t  HAP0 is 246 of which 178 are 
currently employed. 

. .  Fumia On0 transferred in to  the 
Two beneficial 

The total 

Plutonium contamination up t o  80,OOO d/m on an employee's hands and personal 
clothing occurred during the lcading of the Lattice in the c r i t i c a l  mass approach 
tank i n  the TmR Roam, 305-B Building with 5 w/$ plutonium aluminum (Pu-Al) zircaloy 
clad fuel elements. 
surface contamination-on shipment f r c p n  the 200-W Area, subsequent investigation 
shoved that excessive machining on one end cap penetrated the welc!  and allowed 
subsequent corrosion penetration of the cladding. Decontamination of personnel 
and equipment was successful. 

Although the elements were surveyed aad found t o  be free of 

Coneultation was provided t o  Construction Engineering following a survey which 
revealed uncontrolled exposure t o  contractor personnel during raclicgraphiz test-  
ing of welds a t  the PRTR site. 

Surveys w e r e  made a t  River- in preparation far remwal of most of the trans- 
portation equipment from t h a t  location and excessing the buildings. 
permanent control of the maintenance p i t s  w i l l  probably be r e q u i r d  became of 
residual contaminat$on. 
equipment formerly performed in the 269-w regulated garage was transferreti t o  the 
n e w  transportation f a c i l i t i e s  in the 2713-WB Building, 200-W Area 

N a n l n a l ,  

Repair and maintenance work on regulated transportation 

A Richland residence of a Plant Laundry employee who had received shoe coEtmina- 
t ion  of uncertain origin was surveyed. 

Diff icul ty  withhighbackground of NTA s l ides  continued fn the Biosaday labora- 
tory. 
been esperienced with recent s h i p n t s  of f i lm.  
problem and has decided t o  move NTA s l ides  from the special produets cgtegory 
t o  routine manufacturing where qual i ty  control measures w i l l  -rave the product. 
The design of a replacement evaporation hood in the Bioassay hborat,ory was cm- 
pleted and requests for fabrication bids were in i t ia ted .  

No contamination was found. 

Contact with Rocky Flats personnel indicated that sbilar trouble had 
The vendor was iaformed af the 

.. 

The Whole Body Sounter was aut of operation ?ran J u r y  11 3s. January 26 ,93r 
safety modifications t o  the door opening mechanism. 
operable, but apparently was under-designed. 

The new screw drive is 
A large screw shaft and pilluw 
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blocks w i l l  be requires.' Diff icul ty  with the operation of the 256-channel 
analyzer continued. 
WBC building. 
resolve the problem. 
made during 'the month in the WBC. 

The d i f f i cu l ty  was at t r ibuted t o  low voltage service t o  the 

Only 13 routine and three post-incident examinations were 
Transformer ins ta l la t ion  close t o  the building is expected t o  

Containers were designed and ordered f o r  the 90 c r i t i c a l i t y  d o s k t e r s  which 
were received fran the AEC in  late December. 
Accountability Operation t o  write off the plutonium wafers for accaantabili ty . 
purposes. 
f ie ld  use. 
t o  perform the necessary counting and radiochemistry work required f o r  the evalua- 
t ion  of these dosimeters. 

Arrangements were made with the SS 

The Oak Ridge c r i t i c a l i t y  dosimeters are being calibrated and readied fo r  
The Radiological Chemical Analysis grmp is  studying their capabi l i t iee  

Equipment was fabricated and initial exposures we= msde f o r  camparing exchange 
badges between the Savannah River Plant, Rocky Flats Plant, Los Alamos, and 
Hanford. No resu l t s  were available at month end. 

The use of technical grade tetrasodium RIGA fo r  skin decontamination was approved 
by Industr ia l  Medicine. Distribution -of. this agent for  field use is in progress. 

Findings i n  the environs were about as expected f o r  th i s  season of the year. 
unusual trends or incidents occurred. Preparation of the annual HAP0 environmental 
report was started. 
Eiver monitoring s ta t ion  was started. Assembly of the associated electronic equip- 
ment and housing cabinets indicated that acheduled completion dates for the s ta t ion  
w i l l  be met. 

No 

Fabrication of the copper clad tank for the continurns Columbia 

Contributions were made t o  a working group comprised of emergency procedure 
spec ia l i s t s  fran FPD and HLO on standardizing of emergency alarm signals. 

. C .  EWL- RELATIONS 

There was one medical .treatment inJury during the month f o r  a Frequency of 0.46. 
No security violations occurred during January. 

One suggestion was received fo r  evaluation. No suggestica e v k a t i o n s  w e r e  made 
during the month. 
w e r e  made. 

There are two outstanding suggestions a t  month end. No awards 

Radiation Protection Training included: Tours and lectures for Defense A t u n i c  
Support Agency group including Lectures an "Monitoring of Personnel" and the "HAP0 
Bioassay Program"; a one-hour lecture  on radiation protection presented t o  30. 
Reactor Lattice Physics and Experimental Nuclear Physics employees; 2 --hour 
talks on orientation i n  radiation protection t o  Plutonium Metallurgy personnel; a 
talk on portable instrument cal ibrat ion work given t o  Purex radiation monitoring 
personnel; and a lecture ser ies  presented t o  cer ta in  I P D  personnel on "Quick Sort  
Procedures" WBE completed. 

D. SIGl?IFDcANI REPORTS 

HW-61980 

HW-63332 

"Camma Angular Dependence on HAP0 Film W g e "  by G. A. L i t t l e  

"Report of Trip t o  Rocky F l a t s  and Los Alamos t o  Campare Practices 
Regarding Treatment of Contaminated Patients" by IC. R. Heid and Dr. 
Katherine G. Brockman. _-_--. ----- 



m-63557 REV "Analysis of Radiological Data for the Month of December, 1959" 
by R. L. Junkins 

"The Routine Deposition of Plutonium - Deposition Based on Single Void 
Sample" by G. D. Brown. 

"Monthly Report - January 1960, Radiation Monitoring Operation" by 
A. J. Stevens. 

I 2 4 c 1 2 1  I U N C L A S S P S D  
- .  - 
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EIWIRQWNTAL MCNITORING REsuI;TS (Mid-December 1959 - Mid-January 1960) 

Sample Type and Location Activity Type Monthly Average Units - 
Drinking Water 

Q .6 MH=GI* 100-F Area Isotopic 

Pasco Isotopic 6.6 46 MpcGI* 
Kennewick Is ut op i c  1.4 46 MpcGI* 

Separations Areas G r o s s  Beta 2.6 x 10-7 W / C C  

Richland Gross Beta (3.0 x 10-8 PC/CC 

LIc/cc 
Columbia R i v e r  Water 

Above 100-B Area Gross Beta . .  

f E$ 100-F Area Isotopic 2.4 
E I a n f O r d  Isotopic 2.3 
Pasco Isotopic 17 MpcGIw 

Isotopic 0.6 mGI* Vancouver, Washington 
W a r y  Dam Gross Beta 1.7 x lom6 W / C C  

Atmos here 
+*rat ions b a s  1131 

1131 1131 Separations Stacks 

Active Part ic les  - Project - 
Active Part ic les  - Environs - 

VeRetat ion 
Separations Areas 
Residential 
Eastern Washington 

Fission Products less 
and Oregon 

1131 -.Wash. & Oregon 

2.6 
0.4 

* The $J MFCGI is the per cent of the maximum permissible l i m i t  f o r  occupational 
exposure t o  the gastrointest inal  t r a c t  calculated from drinking water limits 
contained i n  NBS Handbook 69. 

The 
in  the neighborhood of controlled areas for continuous exposure t o  the gastro- 
in tes t ina l  tract calculated f rm drinking water l imi t s  contained in NBS Hsndbook 69. 

MFCGI is the per cent of the maximum permissible cancentration for persons 

- This location i s  nou sampled quarterly. The most recent result is tabled. 

UNCLASSIFIED 
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Exposure Incidents Above Permissible Limits 
%ole Bcdy Localized 

J==Y 
1960 t o  Date 

0 
0 

1 
1 

J==Y 17,598 246 
1960 t o  Date 17,598 246 

1 
1 

2 
2 

Bek-Gmmm Film Badge 8 

Badges Readhge Readings Loet Avenge D o s e  
Rocessed lOO-3OO 300-500 mads Over so0 mrads Redings Per Film Packet 

J.nurirY 9,972 937 161 39 27 EF-i!s 
1960 t o  

Date 9,972 937 161 39 27 10.3 20 85 

Heutran Film BadR ee 
F i b  Redlngs Redings Readhgs Lost 

Processed 20-100 mrem 100-300 mrem Over 300 mrem Readiags 

Slow Beutrorr 
J- 1,746 
1960 t o  hte 1,746 
Fast Beutran 
J-ry 
1960 t o  Date 317 

317 

B l o a e s s y  

0 0 
0 0 

29 3 
29 3 '  

0 5 
0 5 

0 
0 

3 
3 

Jemuqy 1960 t o  Date 

Plutonium: Smples Assayed 734 734 

Fission Products: Samples Assayed 741 741 
Results above 3.1 x 10-5 pc FP/srunple 0 0 

Uranium: Supples Assayed 309 309 

C o n f i n n e d  Plutonium Deposition Cases 2 2* 

Results above 2.2 x lo4 pc/sample 50 50 

*This brings the total number of plutonium deposition cases which have occurred at 
H a n f O Z d  tQ 246. 

lRjCLASSDIED 

I 2 4 9 2 1 3  
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Uranium Anrrlyses 
Follcmirrg Exposure 

units  of 10-9 pc U/CC 

Maximum Average Samples 
Rumber 

49 5.8 56 
25 4.5 33 

61 122 8*9 

2 1.3 4 
1.2 0.7 3 

- - - 

Following Period f No Exposure 
Units of 10-9 pc u/cc 

Maxirrmrn Average Samples 
Number 

15 2.6 52 
35 8.6 37 
8.2 2.6 60 - - - - - - - - 0 

Sample Description 

-1s Preparation 
EIanford Iaboratoriee 
Chemical Processing 
C h e m i c a l  Processinp 
Speclal Incidents 
Randan 

* Samples taken prior  t o  and after a epeciflc Job during work week. 

Thyroid Checks 
Checks Taken 
Checks Above Detection Limit 

1960 t o  Date 
0 0 

0 0 

Jarnury 

Bsnd checks 
Checks Taken - Alpha 29,090 29,090 

45 3 507 45,507 - Beta-gauQa 

Skin Contamiorrtion 
Plutonium 25 

24 
8 

25 
24 

8 
~18~1011 Products 
uranium 

Number of Units Calibrated 
1960 to hte 

073 
Portable Instruments 
CP Meter 

274 
759 

274 
759 

3 
2,073 

167 
2 , 073 

Personnel Metera 
Badge Film 
Pencils 
Other 

T o t a l  

1,200 
0 

1,200 - 
400 

1,600 
Miscellaneous Special Services 

Total number of Cslibrations 

FL+ Rndiatim Protection 

AR Keene:kc 

1 2 4 9 2 1 4  
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LABORAMRY AUXILIARIES OPERATION 
MONTEILY REWKT - JANUARY, 1960 

GENERAL 

Safety performance of the Operation was considered s a t i s f a c b r y .  There 
were no major injuries; the minor injury frequency ra te  was 2.89, which 
is below average experience. 

There were no securi ty  violations charged to the Operation. 

TECHNICAL SIEDPS OPERATION 

Total productive time fo r  the mnth  was 16,449. This includes 13,773 hours 
performed in the Technical Shops, 1,417 hours assigned t o  Minor Construction, 
109 hours assigned to other project shops, zmd 1,146 hours assigned to of f -  
site vendors. Total shop backlog is  17,994 hours of which 404 i s  required 
i n  the current mn th  with the remainder distributed over a 3-month period. 
O v e r t i m e  hours worked during the mnth  was 2.4s (432.8 hours) of the t o t a l  
available hours. 

Distribution of time was as follows: 

Man-hours $ of T o t a l  

Fuels Preparation Department 2169 
Irradiat ion Processing Department 412 
Chemical Processing Department 860 
Haford Laboratories Opemtion 12761 
Construction Engineering & U t i l i t i e s  157 
Miscellaneous 26 

13.0 
3.0 
5.0 

78.0 
0.9 
0.1 

Customer requests fo r  p r i o r i t y  work increased s l igh t ly  with the majority of 
the requests emanating f r o m  the PRTR, PFPP and Plutonium Metallurgy groups.. 
With the timely assistance of Minor Construction and other project shops, 
the work was completed with nominal overtime. 

New equipment received during the month included 3 small bench type straigh- 
tening press. 
f r o m  321-A Building and one upright d r i l l  press from 306 Building. 
machine to be ins ta l led  in the Graphite Shop of the 3730 Building. 

Used equipment transferred to us included a power driven saw 
This 

UNCLASSIFTED 



UNCLASSIFIED H-2 Hw-63740 

RADIOGRAPHIC TESTING OPERATION 

A total of 5,254 t e s t s  were made, o f  which 758 were radiographic (in- 
cluding x-ray and gamma-ray) and 4,496 were sugplementary tests. 
a total of 2,910 man-hours, 569 (19.5$) were i n  connection with radiographic 
tests, and 2,341 (80.546) were used on supplementary tests. 
t e s t  work included; autoclave, borescope, dimensional measurements (micro- 
me t r i c ) ,  eddy current, helium leak detection, penetrant (fluorescent 0 .D. 
and I .D. ) , surface t redment  (alkaline cleaning, pickling, and vapor blast ing) ,  
'and ultrasonic (flaw detection and thickness measurement). 

The number of pieces handled t h i s  month totaled 5,558 items. The f e e t  of 
material represented by these i t e m s  amounted to 59,096 feet .  Continuing the 
trend of the previous month the large number of pieces handled and the corres- 
pondingly high footage achieved, is  the r e su l t  of tubular products currently 
being tested. 

Out of 

The supplementary 

Work was  done f o r  18 differenct organizational components representing most of 
the operating departments and service organizations. 
were issued detai l ing t e s t  findings with conclusions and recommended action. 
Radiographic Testing Operation was consulted on 22 different  occasions f o r  
advice md information on general t es t ing  theory and applications f o r  other 
than the jobs tabulated i n  Pa r t  I1 - Testing S ta t i s t i c s .  

A total  of 47 reports 

The tes t ing  and treatment of PKPR process tubes has been completed except f o r  
straightness checking of the l a s t  46, and referee tes t ing  f o r  ultrasonic sus- 
pect tubes. Contributing substantly to the successful completion of the PKPR 
tubes w a s  good operation of the pickling and autoclaving. 
only minor O.D. s ta ining occurred End in only one case was I .D.  corrosion product 
found. 

O f  the last  46 tubes 

Lacking the f a c i l i t i e s  to completely demnstrate the tes t ing  of the full sized 
NPR process tubes, short sections up to 17 f e e t  long w i l l  be used. 
are  being made t o  demnstrate ultrasonic and fluorescent penetrant t e s t ing  
to three potent ia l  suppliers. 
process tube i n  the tube shop demonstrated some of the problems to be encountered. 
The 40 f t .  spreader bar  was  inadequate to f u l l y  support the tube; a lso  the allowable 
straightness tolerance will create problems i n  rotat ing the tube a t  the various 
t e s t  s ta t ions.  
the C-25 Building. 

Preparations 

Preliminary handling of the one full s ize  NPR 

No physical work by Keiser engineers has yet been performed i n  

More than 1,000 tubes of the 1,100 zircaloy tube sheath tubing order have been 
examined. 
I . D .  fluorescent penetrant inspection of the 0.505'' I.D. tubing. Ultrasonic 
f l s w  detection are being made routinely on a l l  tubing. Overall quali ty of the 
sheath tubing appears to have been s i G i f i c a n t l y  improved under the new tubing 
p m curemen t spe c i  f i cation. 

The scope of sheath tube tes t ing  work has been extended to include 

UNCLASSIFIED 



UNCLASSIFIED H-3 
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. .  

Field work is  proceeding routinely with coverage being given to a l l  of the 
operating departments. Increased ac t iv i ty  has occurred in  the fabrication 
of process vessels. 
rear face helium leaks to achieve timely reactor start-up. 

Special assistance was given 100-B operetion in finding 

Testing S t a t i s t i c s  

NO .Of Ft.  of Weld No. of 
Component Testa o r  Material Pieces Description 

CE&U 170 85 1 X-ray welds on pressurizer stand 
pipe - PRTR Project.  

CPD 105 64 25 Radiograph welds on titanium tube 
bundle and radiograph welds on 
(Rebx) multipurpose dissolver; 
Flaw detection of 1/2" s t e e l  p la te  
on multipurpose dissolver. 

FPD 

I P D  

T o t a l  

1-74 

156 

5 52 174 Radiograph welds on extrusion 
press piping (carbon s t ee l ) ;  
I . D .  and O.D. of NPT fuel element. 

58,259 5,288 Radiograph end core welds on z i r -  
conium clad Fuel elements; .505" 
I . D .  x .O3O" wall, zr -2  tubes; 
9/16" O.D. UO2 fue l  rods; .680" 
I .D. x .035" wall, zr-2 tubes; 
Radiograph 3 irradidted graphite 
blocks; Pslm Fab and Dev. Program; 
x-ray welds on Y-header p a r t  o f  
Hi-press, Hi-temperature loop; 
Cast aluminum pipe; Calandria 
(PKTR) 3nd radiograph welds on 
S/S nozzle (PR!l!R) Project; 
Fluorescent penetrant t e s t  welds 
and cam w a l l  of zirconium cldd 
fue l  elements ; Pressure vessel 
S U ~ Y  (300-eea).  

136 70 Radiograph closed ends of resist- 
ance test cables, and end welds 
on three (3)  neutron chambers; 
Fluorescent penetrant test  r e d t o r  
p ig t a i l s ;  Helium leak test  on 
rear face of 105-B Reactor. 

5,254 59,096 5,558 
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CONSTRUCTION OPERATION 

H-4 

During the mnth  sixteen CPFF work orders and two supplemental orders 
were issued to J. A. Jones Company, mounting to $206,200. 
twenty-nine existing HL orders a t  the beginning of the mnth  with a 
t o t a l  remaining unexpended balance o f  $104,298. T o t a l  expenditures 
during the mnth  were $99,800. 

There were 

There were a t o t a l  of eleven old cE&U orders active a t  the beginning 
o f  the mnth  and five of these were closed &wing the mnth.  
CG-790 was reopened. 
orders i s  $102,442. 
which is included i n  the aforementioned figure. 

Project 
Total remining unexpended balance of the seven 

One supplement was issued in  the  amount of $5,000 

J. A. Jones Company expenditures on a l l  HL work during January was $93,634. 

No. - 
Orders outstanding beginning of 

Adjustment (Closed out Un- 
Wnth 29 

expended B a l .  ) 

Issued during the m n t h  (Inc. 
Supplements ) 16 

Expenditures during the m a t h  

Balance a t  m n t h ' s  end . 28 

Orders closed during month 17 

J. A. Jones Expenditures 

BL 
Unexpended 
Balance 

$ 10&,298 

+ 145 

$ 104,443 

$ 206,220 

$ 64,203 

$246,460 

$ 26,209)C 

No. - 
ll 

0 

7 

5 

$ 93,634 
Construction Operation Cost 6,166 
RL Orders Issued (Inc.Sqp.) 211,220 
Total Orders Closed 48,7324, 
Total Backlog 348,902 

CEm 
Unexpended 
Balance 

$ 134,152 

- 1,113 

$ 133,039 

. .  

* Face Value of Orders Closed. 

In  addition to the above l i s t e d  orders we have received a release of $llO,OOO 
on Project CA-744 for  ins ta l la t ion  of eGipment i n  306 Building. 
does not  re f lec t  i n  the above total as it has not yet been issued t o  the J. A. 
Jones Company. 
two weeks of February so t ha t  work can commence on February 15, 1960. 

This order 

It is expected tha t  t h i s  release w i l l  be issued during the f i rs t  

. _I . . . _. 
UNCLASSIFIED 
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Three new heat exchangers have now been ins ta l led  in Building 325. 
have t h i s  job complete by the middle of February i f  the fourth uni t  is turned 
over to us by February 8, 1960. 

In  231-2 h i l d i n g  the ins ta l la t ion  of the Wnarch Lathe has been completed and 
fabrication of  the hood has been s tar ted.  

Distribution of current m r k  is as follows: 

W e  expect Q 

4 - 100 A r e a s .  
3 - 200 Areas. 
12 - 300 A r e a .  
12 - WB shops. 

4 - C-25 Building - WB. 
FACILIYIES ENGINEERING OPERATION 

Projects 

There were 22 authorized projects  a t  mnth ' s  end with total authorized funds of 
$6,735,000. Thetotal estimated cost of these projects is $8,72O,OOO. Two 
project  proposals were submitted to the Commission and three projects are in  
preparation. 
information. 

The following summary and attached project  report contain detail 

The following summarizes the s ta tus  of HLO project  act ivi ty:  

Number o f  authorized projects  a t  m n t h ' s  end: 

Humber of new projects authorized during mnth:  

Projects completed during mnth:  0 

New pmjec t  proposals submitted to AEC during mnth:  

22 

0 

2 
CGH-832 Fuel Scale Physical Constants Testing Reactor 
CAH-885 Geological & Hydrological Wells 

CGH-874 Consolidation of Plutonium Metallurgy Fac i l i t i e s  
CGH-832 Fuel Scale Physical. Constants Testing Reactor 
CAB-885 Geological. & Hydrological Wells 

Uranium Scrap Burning Fac i l i ty  
Biology Addition 
Stress  Rupture T e s t  Fac i l i t y  

New projects awaiting AEC approval: 3 

New project proposals I n  preparation: 3 

The attached project  repor t  details the s ta tus  o f  i nd iddua l  projects.  

Engineering Service and Plant bpmvement 

T i t l e  Status 

Glycol Heat Exchangers - 325-A Field work complete on two of four 
- 
329 Building Cooling Problem Design complete; ins ta l la t ion  work 

pends on ava i lab i l i ty  of funds. 

1 2 4 9 2 - i r 1  UNCLASSIFIED 
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T i t l e  

A i r  Conditioning Room 4 141-H Bldg. 

Fire Detection System - 146-FR 

Elec t r ica l  Modifications - Room 24-A 
326 Building 

Modifications, 3707-C Building 

108-~ Building Solvent, Acid & 
Cylinder Storage, & Loading Dock 

Elec t r ic  Hoist - Graphite Shop - 
37304 Building 

Refrigerated A i r  Conditioning Room 130 
146-FR Building 

Reactor Room Exhaust Ventilation 
Control 325 Building Basement 

Improve Ventilation f o r  Exhaust 
Hood, Room 2 ~ - . 1 0 8 - ~  Building 

Revision to Cell  Door Mechanism 
74'74 Building 

Part iculate  F i l t e r  - Vacuum Pumps 
325 Building 

IIIX) Area Improvements Study 

Pressure Vessel Study 

S t a t u s  

Work essent ia l ly  complete except f o r  
control corrections. 

I n s t d a t i o n  i s  455 complete. 

Work order has been issued f o r  f i e l d  
work. Materials on order. 

Materials on order f o r  off ice  a l terat ion.  . .  

Field work approximately 254 complete. 

Quotations are being received f o r  
larger  capacity crane and hoist .  

Specifications f o r  a i r  conditioners 
prepared. 

Design i s  continuing and vendor infor- 
mation i s  being obtained. 

Engineering i n  progress. 

Work complete except fo r  correction of 
deficiencies. 

Design is being performed on a f i l t e r  
to remove particulate. mther from 
vacuum system. 

A study is  being performed to improve 
RIX) buildin- and g r ~ ~ n d s o  

Audiogaging program is  in progress as 
well as safety valve inspection. 

Several small Jobs are also being performed as well as about twelve (12) studies 
for  major p lan t  additions which wl l l  be considered a p a r t  of the FY-1962 and 
revisions to FY-1961 Plan t  Acquisition and Construction and Equipment Budgets. 

Design & DraftinR Services 

.. 

The two remaining Kirk Contract personnel i n  the draf t ing operation were 
terminated as of December 31, 1959. 
and it i s  not anticipated t h a t  Bovzy personnel w i l l  be rewired i n  HLO. 

The wrk w i l l  be performed by our employees, 

UNCLASSIFIED 
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Design and drafting work i n  progress includes the following: 

1. 
2. 

3. 
4. 
5. 
6. 
79 
8. 
9. 
10. 
ll. 

12. 

PRTR prototype loop - "&-Built" - 3.14 Building. 
C3landria "As-Builts" - PrtrR (Job 95s complete, work consisted o f  109 
new drawhgs and revisions to  91 vendor drawings)! 
Miscwllaneous equipment fo r  hi@ leve l  radiochemistry c e l l  - 325 Building. 
PRTR Fuel Examination Ducts (12 drawings - 9046 completer2 
PRTR Gas b o p  - --Reactor (14 drawings - 80$ complete) 
Transfer Hood with Conveyor-- 308 Building (9 drawings - 9546 complete). 
Fuel E(Dd W i r e  Machine - 308 Building (12 drawings - 
Break away Corqsion Loop ( 5  drawings - 25$ complete). 
PRMt Fuel Handling Machine (4  drswings - 60s complete). 
Special Tools - Scope - H i g h  Level U t i l i t y  C e l l  - 327 Building. 
PKIR Fuel Element Rupture Fac i l i t y  - Scope (approximately 10 drawings 
started). 
Shim Wod Contml PKCR - (7 drawings - 75$ complete). 

complete). 

In addition to the above work, mi sce l lwous  smal l  design-drafting jobs are 
i n  progress including " A s - B u i l t "  prodect work.  

Maintenance Bh Building E n a t e r i n g  - Landlord Functions 

Costs:  November - $161,651 
December - $178,352 
Total fo r  f i r s t  half of FY-1960 - $767,810 I 

Analysis of Costs: 
52.7$ of the budget. 
anrount. Plant  improvements have been reduced. Building maintenance 
costs have increased s l ight ly .  
was lower than predicted. 

The $767,810 expenditure fo r  half FY-60 represents 
This is within 4$ of the forecast expenditure 

Steam consumption through December 

hproved Maintenance : 
I t e m  - December 1st Half FY-60 

Heating & Ventilating Correction $ 24,251 $ 43,135 
Relocation & Alteration 1,818 ll,l& 
Paint 166 11,736 
Elec t r ica l  Improvements 32 1,374 
Lighting 21 413 

' Crane Ins ta l la t ion  24,910 24,910 
Miscellaneous ll 1,777 

UNCLASSIFIED 
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a e c i a l  Activit ies 

A. 

B. 

C.  

D. 

E. 

F. 

G. 

.H-8 

An expansion of the maintenance shop under the west end o f  the equip- 
ment mom of 326 Building i s  undenny. 
t o  s tore  o r  excess the material which has formerly been stored i n  
t h i s  space. 

Arrangements are being nude 

Conversion of a pa r t  of the 3707-C Building lunchroom into off ice  
space hss begun. 
vide more off ice  space fo r  the computer personnel. 

By a series o f  moves, these new off ices  w i l l  pro- 

A major concern in p l m t  operation has been the qutllity of absolute 
f i l t e r s .  
and t r a f f i c ,  discussed ways of preventing damage to the f i l t e r  mediums. 
Revisions to AEC standuds were proposed. 
use w i l l  be DOP tes ted by Industr ia l  Hygiene. 

Representatives of customer departments md stores,  purchasing 

A l l  absolute f i l t e r s  fo r  HAP0 

A study h;s been performed to standardize emergency a la rm signals. 
It has been decided to  use be l l s  for  f i re  warning, s i rens  fo r  c i v i l  
defense, and klaxons t o  denote c r i t i c a l i t y  incidents. 

The reparti t ioning of the north end off ices  on the f i r s t  f loor  o f  328 
Building has been completed. 

The operating manual. fo r  the building machinery in 308 Building has 
been completed, and copies have been provided to the building operators. 

HLO and I P D  Landlord and Property Special is ts  are cooperating in an 
e f fo r t  to resolve custodianship of property, and responsibil i ty f o r  
maintenance of f a c i l i t i e s  following relocation of the 100-F Area ex- 
clusion fence. OPG's w i l l  be amended to re f l ec t  the changes agreed 
upon. 

Miscellaneous 

Approx imate ly  165 drawings including sketches, w r k  sheets, and formal 
drawings were completed during the month of January by the  Drafting Component. 

Approximately 15,000 square f ee t  of p r in t s  were Feproduced during the month. 

The total estimated value o f  the 10 requisit ions issued during the month was 
$8,000. 

. .  
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TECHNICAL I N F O W D I N  OPERATION 

. *  

As indicated in last mnth's report, the Hanford Operations Office is 
establishing closer cantmls  over all c lass i f ied  documents being sent 
of f - s i te  f r o m  Hanford, except fo r  formal Research and Development reports 
dist r ibuted via the Standard Distribution L i s t s  (M-3679). A t  the present 
time, clearances are being arranged on a document-by-document basis, with 
resultant delays. 
get advance HOO approval f o r  documents routinely sent off-s i te .  This in- 
formation w i l l  be transmitted to HOO so tha t  advance approvals can be ob- 
tained. 
uncategorized c lass i f ied  documents going of f -s i te  to make certain tha t  they 
relate to cleared programs, 

The r e v i e w  of EAPO originated documents in categories C-66, C-67, and C-68 
is  get t ing underway. Reviewers have been appointed f r o m  mst Departments, 
and about 250 reports (there are  TOO to be reviewed) pulled and sorted. 
Revlews will begin ear ly  i n  February. 

To correct the si tuation, an e f f o r t  is  being made to 

Technical Infoxmation w i l l  then be responsible f o r  mni tor ing  

The annual inventory of Secret  Research & Development reports and Atomic 
Weapon Data reports wa8 started on January 4. 
was completed with 647 copies all accounted for.  
eighty-eight R & D reports have been inventoried out  of approximately 10,000. 

A cumulative list of 'funaccounted for t f  documents f r o m  d l  AEC ins ta l la t ions  
w a s  received fmm HOO Security. 
F i l e s  records. Results of check: 
document had been declassified, 1 document had been downgraded and 1 document 
was unclassified. 
reduce t h e i r  l i s t  of missing documents. 

The inventory of AWD reports 
Four thousand two hundred 

The l i s t  (314 copies) w a s  checked against 
1 copy had been destroyed st HAPO, 1 

Our check w i l l  enable the respective ins ta l la t ion(s )  to 

A m e m r v l d u m  was received f r o m  Roo which set for th  cer ta in  reqirements f o r  
classifying information on NPR fue l  element geometry. This infomation was 
combined with other classfficatXon requirements re la t ing  to NPR fue l  elements 
and dis t r ibuted to the f i e l d  as aW-63530, "Classification: 
Additionally, topics covering NPR fue l  element design and dimensions i n  mre 
detail were suggested to HOO. 

NPR Fuel Elements'!. 

A new guide f o r  Atomic Weapon D l i t a  w a s  prepared by CPD personnel and was re- 
viewed in a meeting of interested RAP0 and HOO personnel. 
put  into final form and submitted to the AEC f o r  approval. 

In l a t e  October, the AEC was  asked to approve fo r  inclusion in the Hanford 
Classification Guide, topics covering the classi f icat ion of reactor production 
data. 
the proposed topics were received. 
HAPO posit ion on two of the qyestionable items (one of which w a s  the  downgraded 
conversion factor)  and agreeing with the ROO posit ion on the third.  

It will now be 

The comments of the HOO members of the HOO Classification Committee on 
A l e t t e r  was sent  t o  HOO reaffirming the 

.. 
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The f i n a l  report of the Inter-Departmental Task Force appointed to study 
the control of access to documents i n  the Classified F i les  has been reviewed 
and approved. 
to the Hanford Operations Office. If acceptable, the de ta i l s  of the program 
will be worked out with the appropriate Divisions of HOO. 

The recommendations of the Task Force are being transmitted 

A c r i t i c a l  review of Data Processing costs revealed two reports which do not 
appear to jus t i fy  their expense. 
7, 1960. 

duction from 16 l i s t e d  a t  the l a s t  reporting period. 
repor ts  are also i n  backlog. 

These repor ts  w i l l  be discontinued on Januarg 

a re- 
Annual savings will amount t o  about $1400 (based on December charges 

of $117). Forma1 r e p o r t  backlog a t  end o f  r e p o r t i n g  period standa at  11, . .  
Two additional Informal 

Work Volume S t a t i s t i c s  
December January 

Document Distkibution and Fi les  

Documents muted and discharged (copies) 
Documents issued (copies) 
Documents sent of f - s i te  (copies) 
Document reserves f i l l ed  (copies) 
Documents picked up and delivered 

Document Accountability 

Holders o f  c lass i f ied documents whose fi les 

Documents inventoried i n  F i les  (copies) 
Documents destroyed o r  retired (copies) 
Documents revised (copies) 
Documents pulled and documents f i l e d  (copies) 
Documents re class i f  ied 
Accountable copies of SECIET and DOCUMENTED 

were inventoried 

CONFIDENTUL documents on-site 

Reference and Publication 

Books cataloged (new t i t l e s )  
Boks added to the collection (volumes) 
Ready reference questions answered by 

Literature searches by professional s t a f f  
Reports abstracted ( t i t l e s )  
Formal reports prepared ( t i t les)  
Off-site requests f o r  HAPO reports (copies) 
Reports released t o  CAP (titles) 

pm f es  sional s t a f f  

12,989 14,940 

7,474 7,303 
361 572 

18,486 17,256 

14,240 14,041 

ll, 550 
38 5 

118 147 
243 373 

80 
97 

187 
14 

164 
24 

105 _ -  
101 
240 
ll 

330 
38 
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December January 

L lb ra ry  Acquisitions md Circulation 

Books ordered (volumes) 
Periodicals ordered 
Books circulated (volumes) 
Periodicals circulated (issues) 

Films borrowed o r  rented 
Industrial fi lm showings 
Bound periodicals added to the collection 

. Inter-Library Loans 

Library Cone ction : 

242 361 
531 164 

1,614 1,864 
2,893 3 609 

70 91 
9 1 5  
44 63 
181 228 

Main Library W-10 Library 108-~ Library Ind. Med. - Total 

No. of books 28,544 8,333 1,543 2,001 40,421 

No. of bound 
periodicals 13,209 1 1,43 96 14,737 

41,753 8,334 2,974 2,097 55,158 
- - 

Classification and Declassification 

Documents, including drawings and photographs 
reviewed f o r  downgrading o r  declassification 

Documents and papers (intended for  o r a l  pre- 
sentation o r  publication) reviewed f o r  
appropriate class i f  icat ion 

Documents submitted t o  Declassification 
Branch, O a k  Ridge 

December January 

10 190 

25 21 

8 7 

.KGk Laborstory Auxiliaries 

JL B0yd:jcw 
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PROFESSIONAL PLACEMENT AND 
RELATIONS PRACTICES OPERATI ON 

MONTHLY REPORT 

HW-63740 

c- As of January 
- .  including 615 

31, 1960, the staff of Hanford Laboratories totalled 1300 employees, 
exempt and 685 nonexempt. There were 524 employees possessing tech- 

n i c a l  degrees, including 312 B.S., 113 M.S. and 99 Ph.D. 

r 

I 

. . 

~ , s A F E T y A I ? D s E @ U R I T y  

The medical treatment frequency for January was 1.41 as compared with 1.56 last 
mnth. There were 2 security violations during the month. 

A HAPO-wide study of Pressure Systems continued throughout the month with initial 
steps being taken toward development of recommendations for uniform aAe0 procedures. 
Arrangements were made for a review by a representative of GEL of HAw)'s pressure 
equipment problems. 

Consultations were provided to 16 operations on 32 problems pertaining to a variety 
of safety, chemical hazards and chemical toxicity and security questions. 

Seven northwest colleges and universities were visited during the month for ES/MS 
recruiting. 
years in overall quality. 
ested in industrially supported educational opportunities. 
is being encountered for electrical engineers and mechanical engineers. 
January, 30 offers were extended and 5 acceptances received. 

Student turnout was excellent in total numbers but lower than past 
An increasing percen+age of the top students arb inter- 

Intensive competition 
During 

Recruitment of experienced BS/B personnel slowed down during the month with 9 
offers being extended and 2 acceptances received. 

During the month 7 PLD. candidates visited Richland. 
and one was accepted by a Ph.D. veterinary physiologist for assignment to the 
Biology Operation. 
ing at the American Physical Society Meeting. 

Three offers were sxtended 

HAP0 participated in the Company's coordinated Ph.9. recruit- 

Hine Technical Graduates accepted permanent assignment, 7 Engineering and Scieree 
Frogram members transferred to other sites and one Technical Graduate termbaaed 
for other employment. 
Technician Trainees on the Program rolls. 

At month's end there were 43 Technical Graduates and 7 

Courses in Applied Creativity and PBM-I continued during January. 
and Orientation Series concluded with Program VIII - The PRTR and the Plutonium 
Recycle Program. 

The Infomtion 

1 2 4 9 2 9 5  
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EMPLOYEE COMPENSATION 

L. W .  Wright, Chemical Research and Development, retired on February 1. 

EMPLOYMENT 

Seven requisitions were filled during the month, With the receipt of 4 new requi- 
sitions there are currently 5 openings with 4 candidates in process and 1 transfer . 
pending. . .  

. -  

-gel., 
Professional Placement 
and Relations Practices 

TC Marshal1:bo 

1 2 4 9 2 9 b  UNCLASSIFZED 
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E?u#pmt $mnlosms n t  Status hc. Jan 

Bequisitions 

A t  end of month 8 5  

Cancelled 3 0  

Rseeived 14 4 

Filled 10 7 

/ 

Non Dee. ;an. 

Transfers 

Active cases a t  end of me 73 72 

Cancelled 6 2  

loeW 5 1  

Transfers effected 2 0  
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Technical Graduate and Technician Training Rogram 
Month endinR January 31, -1960 

TG Proglgm 

43 Number of Personnel on Assignment 
(HAP0 Tech Grad Program. . . . . 42 
(Western Dietrict E. P. . . . . . 1 - 

Distzibution of Aseignments by Departments 

EL0 
CEBPUO 
m 
IPD 
CPD 
c&Ao 

Distribution of Aseignments by Function 

RBPD or  Engineering 
Other 

20 
0 
1 

14 
7 
1 

32 u 
c 

Kw-63740 

TT Program 

7 
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Personnel 

There were no personnel cbtrnges during Janusrg. 

Activities 

Chapter IVbe of the Manual - Authorization aad Performance of Work was completely 
revised and the revlslon distributed. Activity in publishing - HAP0 and HLO OPG’s 
W ~ S  UL~L~SUBUY hesVy. - 

-- activity reported for the month was less tbaa normal due to a relatively 
short reporting period. Recent improvements in procedures have reduced the work 
load substanthlly allowing time for analyses and more current reporting. 

The reconciliation of the physical Inventory of HLO Reactor and Other Special 
Materials is still in progress in Contract and Accounting Operation. 

A report of results was issued for the physical inventory of movable cataloged 
equipment in the custody of Biology Operation. 
were physically canted valued at $533,392. 
located during the inventory. 
control by custodial personnel and the use of proper procedures. 

Seven hundred and sixty-nine items 
One item sued at $lo5 was not 

Analysis of the physical inventory indicates close 

All field work in connection with inventory of movable cataloged equipment in the 
custody of physics and Instnunest Research and Development Operation is complete. 
Inventory papers were forwarded to W O  for their use in updating HLO records and 
completing the inventory reconciliation. 
to be missing. 

One item valued at $112 was determined 

Preparations were completed and a procedure distributed for the inventory of 
movable equipment in custody of Reactor and Fuels R&D. 
Februruy 4, 1m with BP anticipated completion date of March 25, 1960. 

The inventory w i l l  begin 

Classification activlty included the review of 631 purchase reqfisltions and 725 
work orders for capital-expense determination. 

$h7,307 accumulated in Equipment Work In Progress on miscellaneous work orders, 
purchase orders and appropriation requests was wsferred to Plant records. 

A meeting of I P D  and HI4 personnel (including landlords and property specialists) 
was held to determine custodial responsibility for property in the vicinity of 
1W-F and a new policy for maintenance of the property. It was decided transfers 
to HLO books would include that portion of fences, general land grading (including 
pastures), roads, xslks and paved areas identifiable with HLO. Separate sewer 
facilities w i l l  also be transferred to HLO. 
Biology project unitization reports to determine HLO facilities recorded on IPD’a 
book, a transfer w i l l  be made. 

Upon completion of a review of 

UNCLASSIJXED 
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--seven items valued at $14,948 were received for storage at the Iaboratory 
Equipment Pool building during January. 
cataloged equipment and two valued at $375 were uncataloged. 
recorded value of $52 was placed in lieu of placing a requisition and five item 
valued at $2,274 were placed with other components prior to processing a declasa- 
tion of excess. 

Ihirty-five of the items received were 
One item with a 

Total value of the 57 items in storage at Jarmasy 30, 1960 was 
$18,896- 

A revised quarterly expenditure forecast for Equipment Not Included in Construction 
Projects was prepared and forwarded to CUO. 
shown below: 

A brief summry of our submission is 

(Amounts in 
Thousands) 
2000 Program 

Fro jects 
Esuipsrent 
Total 

3000 Program 
Equipment 

4000 & o m  
Projects 
Equipment 
Total 

mipment 
6000 bogram 

6-30-60 
n+r - I U Z U  - VL.... . , - 1st Half 

Actual 

10 - 30 55 
20 225 590 835 154 

226 
321 801 -* 

Total All programs $p& 
Budget forecasts for FY 1962 and revision of the FY 1961 forecasts were consoli- 
dated for certain specialized equipment and forwarded to CE[w who is charged with 
the responsibility of m e t i n g  and controlling this ecpipment. 
forecasts included Office Equipment, Automotive and H e s v y  Mobile Equipment, 
Photographic Equipment, and Radio and Audio Visual. Equipment. 

These budget 

The status of Ewpment Work In Progress activity at Janue;ry 3, 1960 i s  comapsred 
with the status at January 3, 1959 w h i c h  reflects an increase in all phases of 
activity : 

46 of 
Increase 

1960 
(Amounts in Thmsarrds) 1-3-60 1-3-59 Increase 

$595 =Q 
88 104 

- 436 2646 
7~ 

Allocation $3 356 $2 761 
EScpenditures 939 8% 
Conmitments 2 735 1689 
In Process 708 412 296 

COST ACCOUKI'ING 

The followlxq progress was made during January in the preparation of w e t  for 
FY 1962 and Revision of Budget for Fy 1961. I 

1. Fourteen research and developent proposals pertaining to new programs have 
been prepared and w i l l  be subml+;ted to Cont.-=act and Accounting for review. 

I Z \ C i 3 0  I 
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2. 

3. 

4. 

I .  

The 

1. 

2. 

These represent approximately 3.5 and 4.0 million dollars for FY 1961 and 
FY 1962 respectively, and w i l l  be treated as supplemental or  "additive" 
t o  the normal budget submission. 

Ten additi0na.l research and devel-nt proposals were prepared and will 
be submitted t o  Contract and Accourrting for review. 
expanded current programs and, in the case of two, propose t o  sponsor work 
with the Division of Reactor Development that isfcurrently sponsored by 
the Division of Production. 

These represent 

Personnel requirements were received from all components. 
of data is underway. 

Consolidation 

A let ter was issued t o  all components requesting estimates of mai2lrtenance 
costs, other than laadlord fhmtions, for the FY 1961 R e v i s e d  Budget. 
Actual costs for the first six months of FY 1960 plus an estimate for 
FY 1960, by sub-section, were prepared and included in an attachment t o  
the le t te r .  

HLO control w e t  was adjusted for January reporting as follows: 

Amaurts pr-ously "labeled" charges t o  CE&U that are, in  reality, Construc- 
t ion Work in Progress charges were transferred t o  the CWUP account. 
a,mounts were $115,000 in Iaboratory Auxiliaries, $75,000 i n  Reactor and 
bels and &,000 in Radiation Protection for a to t a l  of $199,000. 

The 

The additional funds f'rom I P D  for IUPR Research and Development i n  the amount 
of $223,000 were off ic ia l ly  received by   an ford Lsboratories. AS a part of 
t h i s  adJustment, IPD also traasferred $100,000 of Reactor I funds sponsored 
with HLO t o  the NPR program. This adjustment was as follows: 

Physics and Instrwnent - I?PR 

Reactor and F'uels - ESPR 290 Ooo 

, 
Reactor and mels - Reactor I (loo OoO> 

L 2 u E  
Tota l  HLO Increase $223 000 

Preliminary nwgpower data have been obtained for various steps involved i n  fab- 
ricating the U% fuel elements for the initial loading of PRTR. =fort is cur- 
rently being directed toward de+,ermining reject  ra tes  at the various points i n  
fabrication and in calculating the costs associated with specific components of 
the Are1 element. 

Pending expansion of the account classification coding system fo r  HAPO, provisions 
have been made for ut i l iz ing "expense codes" ("I" series work orders) t o  accunxu- 
l a t e  PRTR maintenance costs by specific piece of equipment. There are several 
disadvantages t o  the use of expense codes for accumulation of maintenance cost 
which will l i m i t  their  application t o  other Hu) components and which make the use 
of an expanded account classification code preferable. Therefore, further effort  
is being held up unt i l  completion of the  study on the expansion of the HAFO 
coding system. 

I Z t r ' 1 3 0 2  
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A yeport listing BLO planned expenditures of $5,000 or more for each item of materials, 
off-site contracts and prototypes Frocured for Research and Development programs 
Curing FY 1969 was prepared and tmsmftted to Contract and Accounting Operation. 
The totals reported for the 2000 and 4000 Program were $269,000 and $527,000, 
respectively. 

Changes in procedures and format of weekly work order cost-to-date reports were pro- 
posed by Contract and Accomting and agreed to by HLO Cost Accmmting as follows: 

1. Estimated cost will S ~ O W  hours, labor and material. 

2. 
I -* 

Cross orders from others w i U  be identified by departmen5 symbol. 

3. Date of last activity, words " o v e m "  and "conplete" will be relocated on 
report to be more meaning-. 

4. Machine overruL report wllp be discontinued & replaced by a mmually prepared 
report. Routine work orders w i l l  be reported based on 811 average of the most 
recent three months and is cansidered to be a significant improvement in cost 
control. 

Meetings were held with representatives of the work order servicing components to 
describe the above changes and to put them into effect. 

A proposal was made by Construction Engineering and Utilities Operation re-ding 
changing the processing of stores with&awa,le f'rom once a week to twice within a four 
week accounting month and three times during a five week month. 
ages from Hanford hbamtories standpoint were: 
tc work orders would result in some lack of control and, therefore, unnecessary over- 
rms, and ( 2 )  it a d  have a detrimental effect on cost control where we are the 
customer of services performed by other departments. 
a v i n g s  claimed by bchasing and Stores, HLO Cost Accounting agreed to the proposal 
for a trial period of three months, after which tlme we requested a review be d e .  

Apparent dimdvant- 
(1) the aelay in material changes 

Because of the amount of 

In order t.o eliminate the majori%y of unmatched work order items, a new procedure 
was initi&.ted du-ing the man%h. 
w r k  orders k-e to be delivered to HL6 Cost Accounting by 10 a.m.; an employee of 
Contmc5 and Accounting Operation will then pick them up and process them into the 
HAP0 Wcrk Order System. 
that approximately 5C$ of KAPB unmatched m k  order charges w i l l  be eliminated. 

On the last F'riday of the accounting month, all new 

Thrcugh the use of the new procedure, it is anticipated 

Action 

m-21i3 

IR -246 

BE irdicated o c m e d  on the follawiag projects during the mnth: 

PhySiCd Construction 
New FL&s Completion Waasferred Completion - Cast 
Authmized Notice To Closing Ststement 

';G -9Lc, Issued Phn t  Issued 
Relocation of 
200 &st Test- 
ing Equipment 
ALterations to 
Positive Ion 
Accelerator 

X 

X 

- .  



J .  

IJIVCLASSIFIED J-5 HW-63740 

p$ysical Construction 
New Funds Cooapletion !hansferred Completion - Cost 
Authorized Notice To Closing Statement 
to HLO Issued Plant Issued 

IR-247 Normal ELectri- 
cal Senrice - 
k l i l m l k  

cAB-822 Pressurized Gas 

m-8~ central storage 
Fscility 

ca-829 325 Bldg.- hse- 
ment Improvements 
xss ion product 
Volatilization 
Studies T e s t  
Facility 

-P $120 OOo 

X 

X 

X 

X 

There were 16 new authorizations far $208,315 and 2 supplements for $2,905 issued to 
J. A. Jones Construction Company during the month. This sizeable increase in dollar 
vslue of authoril;stions resulted &om one order in the amount of @63,296 on 
Project CA-747, PFPF+, for equipment installation. 
22 authorizations during the month and 36 authorizations were still open at month 
end. 

Work was physically completed on 

A schedule of all authorized miscellaneous capital work orders and proposed orders 
chargeable to FY 1960 M s  was prepared far Contract and Accounting Operation. 
R e v i e w  conducted in prepmation of this schedule indicated that it would require 
$148,582 as compared with budget requests for $l50,000. Hu) requirements are to 
cover $109,842 already comitted ($86,335 apnded as of January 24) and $39,740 
of essential work planned but not authorized to &%e. The review also resulted in 
deferring until next year the construction of offices on the second floor of the 325 
Building, authorized in the amount of $10,733.' All other authorized jobs are pro- 
gressing and are scheduled for completion prior to June 30, 1960. 

GENEUIl 

The first rough draft of Hanford Laboratories' contribution to "1959 at IIAPO'' was 
forwarded to CE&UO on Jaauary ll. 

E x q t  IB4 force reports for December were transmitted to Section w e r s  on 
January 15, 1960, as working paper for recording of reconmended and approved d . a r y  
action. 
employee's name for informtion. 
the listings and outlining the action to be taken in completing required infomtiont 

A 2.5% increase was given to each non-exempt employee participating in the Savings 
and Security plan effective January 15, 1960. 

A .59% cost-of-livlng adjustmeot on base rates was paid to all non-exempt employees 
effective Januesy 25, 1960, to be included in salary checks'received on February 5, 
1960. The accumulation of the 2.54 General Adjustment plus the .59$ cost-of-living 
allawance has increased k e a  Allowance to exempt exployees F m m  $45.44 per month to 
$46.60 effective February 1, 1960 for those employees participating in the s&s Plan. 

Percent to position rate was included on these listings apposite each 
A letter of transmittal was prepared explaining 

l 2 4 4 3 S 4  UNCLASSIFIED 
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P&%ent Awazds of $125.00 each were granted and paid t o  four Hanf'ord Laboratories 
emplclyeee 2urizzg January. 

Pay~sll Stat is t ics  
h b e r  of HLO Ehployees 

"izt&d Ckanges Daring Month 
EhployeeE; on Payroll 8% Beg- sf &nth 1 -315 
Additions and Transfers In 13 
R e m v a l s  and Wansfers Out 

- 
2a - 

m l c y e e s  on Payroll at Ehd of %nth 1 303 

Overtime Payments During Month 

a e m p t  
Nan-Exempt 

T o t a l  

Gross Pmyz*oll Paid Daring Manth 
BeIUFt 
Non-Exempt 
TGtal 

$96 861 
586 

Pm%icipat.ion in Ei@cyee Benefit 
Plans at Month End 

JsnuaSy 
Number - Percent 

December 
Number -- Percent 

Pensiozl P b n  
Insmame Plan 

Perso- Coverage 
Dependent Coverage 

StGck BnuE Plan 
U.S.  savings Bonds 

saving PLan 
saving & seeurity Plan 

1 m9 99.1 

I 292 99.8 
gu 

78 2g.b 
92 7.1 

1 038 89.9 

Inmance C h i m s  
Ehployee Benefits 

D e C W l b e r  
Number Amount 

Life Insurance 
WeeUy Sickness & Accident 
Comprehensive Medical 

Zmprehezsive Medical 
Dependent Benefits 

. - 
g s &  
53 4 263 

December 
933 
70.6 

W. Saie:bk 

1 2 4 $ 3 0 5  
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INVENTOR 

Orville F. Hill 

K - 1  HW-63740 

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. 

quch 

TITLE OF INVENTION OR DISCOVERY 

The Use of High Density Ion Exchange 
Resins in Continuous Ion Exchange 
Contactors. 
A Procedure for the Non-Aqueous 
Dissolution of Uranium Dioxide in 
Tributyl Phosphate. (HW-63454; 
Pyrochemical Process Applicable to 
Reprocessing of Uranium-2 35 
Aluminum Alloy Fuels. (HW-6 3694) 

A. S. Wilson 

R. H. Moore 

UNCLASSIFIED 


