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HANFORD ATOMIC PRODUCTS OPERATION

SEPTEMBER 1954
GENERAL SUMMAR® -~

PRODUCTION OPERATIONS

The net production for the month of acceptable slugs was 332 tons, which established
a new production record.

Following the adoption of the Hanford Bare Slug Inspection Standards at Fernald on
August 27, a marked improvement in bare slug surface quality has been noted, and the
bare slug reject rate dropped to four percent in September as compared to 16 percent
in August.

The plutonium output production was slightly below (2 percent) the forecast. This

was due primarily to the gradual increase in high g/t goal concentrations to base

plus 125 MWD/ton at all reactors except D and C. At the D Reactor the goal concentra-
tion was increased to base plus 225 MWD/ton to monitor rupture experience at the
higher concentrations.

The monthly productions at the Redox and T Plants were 97 percent and 112 percent of

the forecast respectively with the quarter production being 91 percent and 130 percent
of forecast. Low g/t plutonium continued to be produced at the T Plant.

ENGINEERING TECHNOLOGY

For the first time it appears possible tc analyze plutonium in a separations process
feed solution by a direct chemical (coulometric) method. This opens up the possibility
of a complete chemical material balance across a separations plant with elimination

of discrepancies resulting from the use of a combined radiocassay - chemical assay
system.

The successful alpha phase extrusion of thirty-two unalloyed uranium billets was
carried out by Bridgeport Brass at Adrian on August 31 and September l. Examination
of the extruded material showed the hole to be round and concentric within desired
tolerance. From this extrusion trial the conditions necessary for production of
hollow uranium rods with a 1/2 inch hole have been developed.

PERSONNEL AND SERVICES

Reduced salary rates for community firemen, resulting from a new agreement with the
union effective September 13, 195L, were made effective during the month.

One major injury in Operations brought to an end the best safety record ever to be
achieved by a General Electric plant, 21l days operation without a major injury.
This represents more than 9,400,000 man hours. No major injuries occurred in the
Community. Minor injuries continued low.

= 0&24@5‘3%
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HANFORD ATOMIC PRODUCTS OPERATION
NUMBER OF EMPLOYEES
SEPTEMBER 30, 195L

EXEMPT oTHER TOTAL
9-30-54 8-31-5L 9=30=-5l B8=31-5) 9=30-5L 8-31-SL

Englneering Departuent -
18 19 8L 8s 102 1oL

Design - 176 175 12 122 297 296
Project 25h 261 159 154 a3 115
Technical Section
General 10 10 3 - 3 13 13
Applied Research 116 12 53 Sk . 169 175
Separations Technology 11k 11k 49 L6 163 160
Pile Technology 107 105 60 65 167 170
Fuel Technology 6l é5 76 81 1o W6
Advance Technology 10 10 1 1 1 11
Manufacturing Department
— General 15 1 6 7 2 2
- Reactor , ' 282 277 1247 1 202 1 L99 1 479
Separations 282 280 - 1 266 1 259 1 S48 1 539
Metal Preparation 99 97 501 L98 600 595
PFlant Axxdliary 0peratiou Department ‘
General 1 . l 1l 1 2 2
Telephone 13 1 61 66 Th 77
Transportation L2 Ly Lh9 LL3 Lol L92
Electrical Utilities _ 16 17 73 70 89 87
Purchasing & Stores ‘ - 56 55 - 228 23 284 286
Plant Protection
General . 1 1 1 1l 2 2
Patrol & Security ‘ S9 59 L31 L33 L90 kg2
Safety & Fire A 30 30 106 106 136 136
Office Services 13 13 183 - 19];‘ 196 207
Administration Main Service 12 12 - 87 99 101
Operations Analysis 39 37 64 65 103 102

Financial " Dspartment, — :

— Financial Genmeral . ) 6 6 8 - 12 1
Costs & Budgets 27 27 97 100 12, 127
General & Personnel lccounting 17 17 122 122 139 138
Property Accounting ' 16 15 L2 L3 58 58
Audits & Procedures 22 18 L L 26 22
SF Accountability 6 6 2 pal 27 27

Employee & Public Relations Department
Communi ty 85 88 329 3L9 Ll 437
Bealth & Safety 56 56 202 208 258 264
Management 6 6 1 2 7 8
Salary Administration ' 10 10 11 11 4 22
Employee Relations 13 13 37 36 50 L9
Public Relations 7 8 28 27 35 35
Union Relations 5 N 2 2 7 6
Education &

5 7 7 5 5 12 12
Others - - L5 62 L5 62

1213218 c-1



EXEMPT OTHER TOTAL
9=30-54 B8-31-5L4 9-30-54 8=31-5L 9-30-54 8-31-5L

Radioclogical Sciences Department

General L 3 L S 8 8
Records & Standards 25 26 140 1k 165 170
Biophysics 56 58 63 .59 19 17
Biology 3L 33 38 37 72 70
Engineering 6 6 1 1l 7 7
Legal 3 3 2 3 5 6
—gaalSpe Study 3 3 2 2 .5 5
Total 2 2443 2241 6 482 6 530 8 725 8 771
12152119
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MANUFACTURING DEPARTMENT

SEPTEMBER, 195k

METAL PREPARATION SECTION

The net production for the month of acceptable slugs was 332 tons, which established
a new production record. The monthly production was 96 percent of the official fore-
cast due to lower than anticipated ylelds because of poor bonding and subsequent re-
work. The canning yield was 76 percent in September as compared to 8l.4 percent in
August. The gquarterly production was 96 percent of the official forecast because of
low material receipts in the early part of the quarter and low yields resulting from
poor bonding in September.

There were no autoclave failures during the month.
Following the adoption of the Hanford Bare Slug Inspection Standards at Fernald on

August 27, a marked improvement in bare slug surface quality has been noted, and the
bare slug reject rate dropped to 4 percent in September as compared to 16 percent in

August.
REACTOR SECTION

The total monthly input plutonium production was 133 percent of the forecast. The
higher than forecasted production was due to improved reactor time operated efficiency,
postponement of a two weeks venturi and horizontal rod work outage at the D Reactor,
and a one week outage for pigtail replacement at the C Reactor. The input production
for the quarter was 116 percent of forecast.

The overall reactor operating efficiency was 91.6 percent which was the highest effi-
clency during the past twelve months.

There were no increases in the established maximum operating levels of the reactors.

One regular uranium slug rupture occurred during the month. In addition, one thorium
slug and one enriched slug (not confirmed) also ruptured. The total outage time re-
sulting from these ruptures was 30.2 hours.

The plutonium output production was slightly below (2 percent) the forecast. This was
due primarily to the gradual increase in high g/t goal concentrations to base plus

125 mm/ton at all reactors except D and C. At the D Reactor the goal concentration
was increased to base plus 225 m/ton to monitor rupture experience at the higher con-
centrations. The C Reactor remained on the low concentration program. Tonnages of low
and other concentrations material discharged was 203 and 15 tons respectively.

During September, 15 reactor scrams occurred. Of these, four were caused by normal

Panellit system difficulties. Other scrams were as follows: five at H Reactor from tube
0961 (Recirculation Studies) while controlled boiling in the tube was attempted; three

. PEpAeeiny
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REACTOR SECTION (Continued) Ry

Beckman trips occurred, two at C and one at F Reactor; two scrams at B resulted from
the B-C tie-in and the C Reactor trips, and a third resulted from a burned out holding
relay on #2 safety circuit. The total outage time charged to these scrams was 35.8
hours. Of this, 20 hours were charged for the balance of an outage which began in
August as the result of a Panellit scram and continued into September.

Two process leak testing programs occurred in September. At F Reactor, based upon in-
creasing water collection rates, approximately 830 process tubes were leak tested. Five
rear nozzle flange leaks were found and were corrected by tightening the nozzles. Start-
up from this outage was midde September 30, precluding month end confirmation of these
leaks as the cause of the increased water collection rate. At H Reactor, also on the
basis of increasing water collection rates, a process tube leak testing program was
started late in the month. At month end, the testing program was continuing, with ap-
proximately 450 tubes tested and no leaks determined. The F Reactor leak testing pro-
gram required approximately 30 outage hours. At month end, approximately 10 outage hours
had been devoted to the H Reactor program. :

Horizontal rod experience during September was excellent. No rods were removed <from
service, and maintenance was limited to flushing rods at C Reactor to remove sediment
accumulations. An increase in exit cooling water pressure was noted following the
flush, although three of the rods remained within three pounds of the low pressure
limit. No change occurred in the status of D Reactor horizontal rods. No. 7 remains
out of service, and No. 5 continues in limited operation due to binding at the 160-
inch position.

The tritium input production was 36 percent over the forecast because of the high DR
Reactor operating efficiency of 100 percent. The charging of thorium tubes at a
greater than forecast rate in August and September contributed to the higher than fore-
cast input production for this product.

The offsite shipment of J slugs continued during September.

SEPARATIONS SECTION

The monthly productions at the Redox and T Plants were 97 percent and 112 percent of
the forecast respectively with the quarter production being 91 percent and 130 percent
of forecast. Low g/t plutonium continued to be produced at the T Plant.

A production rate of approximately 7 tons/day was maintained in the Redox Plant during
the first part of the month; however, it was necessary to reduce the rate to 6 tons/day
after the loss of the D-13 (waste receiver) agitator, weight factor and discharge jet
on September 7, 1954, when a vapor phase reaction took place in the tank. A 48-howr
shutdown started on 9-12-54 was taken to inspect the waste receiver tank and effect
repairs; however, no corrective action was taken as the top of the tank was so dis-
torted that it was impossible to effect repairs short of replacement of the vessel.
With the defective D-13 equipment, the rate was limited to 6 tons/day for the remainder
of the month. Two other shutdowns, 17 hours on 9-18-54 and 26 hours om 9-22, 9-23-5k4,
were necessary to replace a faulty head-end transfer jet and to rework a head-end batch.

Vo 4 .
_ ,
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SEPARATIONS SECTION (Continued)

Operations at the T Plant during the month Wwere essentially normal. A 12 percent in-
crease in the capacity of the extraction cycle was obtained, without affecting the
quality of the final product, by increasing chemical addition rates and reducing
digestion periods.

The TBP Plant monthly production was 157 percent of the forecast and the quarterly
production was 142 percent of forecast. The production was higher than the forecast
due to a continmmation of parallel operations with no outage being required as fore-
cast to prepare the plant for series operation. The total outage time for the month
was 118 and 114 hours respectively for the A and B Lines. These outages were taken
for line flushes and minor maintenance. In addition to the regular tank farm feed
material, the plant processed 92 tons of out of specification Redox UNH. On a trial
basis the plant was unsuccessful in decontaminating 2.2 year old metal in a 3 - &4
percent feed blend with older material.

The . production was 110 percent of the forecast for the month and 110 percent for
the g er. Only minor gquantities of Redox UNH was received during the month, and
the feed material for 003 was principally from TBP. A total of 10 cars of powder
was shipped offsite.

The 234-5 production of shapes for the quarter was 105 percent and 100 percent for
the large and small models. The production of unfabricated buttons was 100 percent
of forecast for the quarter. The quarterly production of nitrate was 114 percent
of the forecast.

The waste evaporators operated with volume reductions of 41 percent and 29 percent
at B and T plants respectively.

Removal of metal waste from underground storage was decelerated as avallability of
older metal wastes decreased. The BX farm supplied a large portion of the TBP feed
material with TX furnishing a small amount. Sluicing of green material halted in
mid-month following the unsuccessful decontamination in TBP.

GENERAL
Personnel
Total on Roll September 1, 1954 3639
Accessions 63%
Separations 30%
Total on Roll September 30, 1954 3672

¥Does not include intra department transfers.

J. E. MAIDER, MANAGER
MANUFACTURING DEPARTMENT

.- DECLASSIFED
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| QANUFACTURING DEPARTMENT ;ﬁiéi;,

PATENT REPORT SUMMARY
FOR
MONTH OF SEPTEMBER, 1954

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 theilr work during the period covered by this report except
a3 listed below. Such persona 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.

INVENTOR TITLE

W. W, Culbert, Separations Section "Evaluation of a suggestion submitted
through the Suggestion System by a
welder, W. W. Culbert, who has since
terminated, reveals the possibility
that the type of cutting torch he
proposed may possibly be patentable.”

Reed Overson, Separations Section) "Portable bulk materials dispensing

B. W. Marsh, Separations Section) hopper handled by a fork 1lift truck."

J. E. MAIDER, MARAGER :
~ MANUFACTURING DEPARTMENT .

1215224
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October 6, 1954

MANUFACTURING DEPARTMENT
METAL PREPARATION SECTION

September, 1954

RESPONSIBILITY
There was no change in responsibility during this period.

ACHIEVEMENT

A. Operating Experience
. Year

1. Statistics September August to Date

Acceptable Pieces Canned (8")(Tons)Gross 332 324 2157
Acceptable Pieces Canned (8")(Tons)Net 332 318 2140
Canning Yield (8")(%) 76.0 81.4 80.0
Total Acceptable Pileces Cammed (Tons)Gross 332 32k 2287
Total Acceptable Pieces Canned (Tons)Net 332 318 2266
Acceptable Pieces Canned (% of Forecast) ) 101 93
Autoclave Frequency (8")(No./M) : .00 .00 - .01
J-3 Slugs Canned (pieces) 0 0 35964
N Slugs Canned (pieces) . 0 0 33177
Chem. 10-66 Canned (pieces) 0 2646 8895
Special Request (man hours) 164 1135 5406
305 Routine Tests (man hours) 176 198 3033
305 Special Tests (man hours) 618 h79 T669
Average Steam Generated (M 1bs/hr) : 26.7 23.7
Maximum Steam Generated (M lbs/hr) , 71.0 53.0
Total Steam Generated (M 1bs) .-~ 19300 17500
Coal Consumed (Tons) 1170 1155
Sanitary Water fram 3000 Area (Million Gals.) 63.4 61.0
Total Water from 3000 Area (Average Rate--GPM) 1468 1367

- ECLASSIRED
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EW-33200 = ) - Metal Preparation Section

2. Activities

The net production of acceptable slugs reached a new high of 332 tons for the
month. The canning yield dropped to 766 from 81.4% for the previous menth.

The majority of rejections were due to poor bonds and this reject category
increased nearly 7%. Porosity in the bonding layer began suddenly and appeared
to be caused by out-gassing of the slug. There seemed to be & strong correlation
in those instances of greatest porosity with increased hydrogen content of the
bare slugs. The higher hydrogen content appeared to be a result of recent
changes in the heat treating operation at Fernald. A remedial program is in
progress. Extensive investigation into this problem, both at Hanford and
Fernald, was stlll in progress at month-end.

Five canning lines operated during the month with full relief.
No autoclave failures occurred during the month.

On August 27, the National Lead Company adopted the Hanford Bare Slug Inspection
Standards at Fernald. Since adoption of the new standards at Fernald, a marked
improvement in bare slug surface quality has been noted, with a total rejection
rate of 4% for September. Heat treated slug rejection rate was only 1l.4%. This
‘confirms the assumption that was reached in August, then based on short experience,
that the number of reject slugs returned to Fernald would decrease considerably.

It is believed that the heat treating operation on the finished slug tends to
accentuate surface defects slightly which may account for the difference in

reject rates between the two types of material.

Approval was obtained and procedures initiated for recovery of lathe scrap for -
use as canning metal. Estimated savings will be reported as soon as sufficlent
experience has been gained. :

™o shipments of cans were received which were found by statistical inspection
to be thirty percent defective because of thin can walls. The 100% inspection
which necegsarily followed confirmed very closely the statistical inspection
findings.

3. Special Operations

The new hot press facilities in the 313 Building were utilized in the canning
of aluminum dummies and enriched uranium-aluminum alloy fuel slugs but problems
in blistering and excessive flash were encountered. The hot press canning of
this material has been temporarily curtailed due to reduced requirements and
the aforementioned problems. Major effort is being directed toward the cor-
rection of these problems.

The salt bath heat treating operation continued as scheduled.
L. Schedule Variance

Acceptable canned slug production was four percent below forecast due to lower
yield than anticipated and insufficient autoclave capacity at month-end, which
resulted in a build-up of in-process inventory. This situation will be relisved
when the new autoclaves in the 313 bullding become available. The training of
new operators for additional production lines accounted somewhat for the

increased reject rate. ;
1215233 -y .
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Metal Preparation Section g HW-33200 ==

B. Equipment Bxperience

1.

Operating Continuity

The canning line efficiency was 4% which was an increase of one percent over
August. lLess down time for emergency maintenance and mors efficient utiliza-
tion of manpowver with close follow-up with Maintenance contributed to this
improvement.

Inspection, Maintenance and Replacements

The "kit" method of replacing dull lathe tools was adopted for facing tools
used in 313 building. Through color-coded boxes, tools are presortsd when
returned to the shop for regrinding. It 1s estimated that this method has
reduced set-up and regrinding time by approximately 75%.

Fabrication of & continuous dissolver was started in 321 building. This
equipment will be used to measure dissolution rates of metals.

A water tle-in was completed September 21 to supply water service to the new
building being constructed between 314 and 305 buildings in the 303 Area.
Shop tests of the automatic capping machine were satisfactory and the
machine will be tested on a hot furnace. The electrical hi-lift battery
charging installation in 313-K building was completed and placed in service
this month.

C. Improvement Experience

1.

1215234

Production Tests

PT-313-h1MP "Fabrication of Unbonded Uranium Slugs" (EW-32378)

" Two hundred fifteen unbonded eight-inch fuel elements were camned by the "C"

process. Approximately 195 cored unbonded slugs and 200 lead dip control slugs
remain to be canned under this test.

PP-313-b4MP "Canning of Cored Eight-Inch Slugs From Extruded Hollow Rods"(EW-32
Pifty-five eightiinch cored slugs fabricated from hollow alpha extruded rods
were canned without incident. Forty-one were acceptable for pille charging.

(PT-313-M6M! "Irradiation of Uranium 1.5 Atomic Percent Silicon Alloy Slugs"
HW-32907)

Forty-two uranium silicon alloy slugs (1.5 atomic percent silicon) were canned
and 29 were acceptable for in-pile evaluation.

Process Tests and Révisians

No activigy.

Inventions and Discoveries

Personnel in the Metal Preparation Section engaged in work which might be
expected to result in inventions or discoveries have reported that no inventions
or discoveries were made during the period covered by this report.

. o ”Eﬂi&’ﬁg@ ;ﬁfﬂ
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b.

Events Influencing Costs

1.

Labor Variance

Poor yields resulted in a slight increase of direct labor costs.

Material Variance

Lower yields, increased in-process inventory and increased consumption of
sleeves resulted in an appreciable increase in unit cost.

Other

Increased production was responsible for a decrease in other costs. Total
unit costs increased .005 over the previous month.

Plant Expansion

1.

ProJject Status

Project CA-514 "Expansion of 300 Area Production Facilities”.

Design of the over-all project is 99% complete and over-all field construction
is 619 complete. Total funds authorized for the project remain at $5,085,000.
Project costs as of September 12, including commitments, are approximately
$3,087,686. Directive campletion date remains as March 1, 1955.

Phagse II, 313 Building Addition is mearly 100% complete. Modification of the
existing building (Phase III) is approximately 52% complete. The installation
of process equipment (Phase IV) is approximately 39% complete. Work on the
Manufacturing offices and building alterations for 3707-A, 3707-B, and 3706
buildings is 27% complete. A portion of the office space 1s expected to be
occupied by the Power and Maintenance Sub-section early in October. Work on
general supporting facilities Is about 7h% complete.

Project CG-573 "Hanford 3X Program - 300 Area"

Project authorized funds total $860,000. Total costs plus commitments are now
$842,000. A work order has been i1ssued to Minor Conmstruction for the completion
of exceptions to thls project. Fleld program is 99% complete.

Project CA-590 "Fly Ash Collection Equipment - 384 Building”

This project was rejected by the A.E.C. for insufficient data on the number of
eye injurlies resulting directly from fly ash. Data on the number of foreign
bodies attributable to fly ash have been gathered by Industrial Medicine and
a reply to the A.E.C. is being prepared.

Plant Engineering

The breeching leading to the stack at the 300 Area Power House was sand blasted
and then palnted with ome coat of high heat resistant paint. A second coat will
be applied. .

General area ground improvement including leveling, grading, weed removal
operations and soil stabilization with crushed stone has been accomplished
during the month.

215235 =
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2. Plant Engineering (continued)

Plans are being made to fence 3701 bullding ocut of the area. The building wil
be used by Radiologlcal Sciences as a survey checking station to monitor
vehicles and equipment leaving the controlled area.

F. Significant Reports Issued

1. Routine
Number Title Author Date
HW-32040 Monthly Report, Process Sub-section, EW O'Rorke 9-2-54

Metal Preparation Section, August, 1954
2. Non-Routine

HW-32936 General Analytical Control Program I PR Anderson 9-2-54
Sample Identity, mw

HW-32937 General Analytical Control Program I PR Anderson 9-2-54
Sample Identity, NILO

HW-32973 Enriched Alloy Slug Cores-Extruded TD Raylor 9-7-54
Slug Fabrication

III. PERSOBNEL
A. Organization

No change.
B. Force Summary
: Start of End of Net
Month ‘Month Change

Section General 2 2 0
Operations : 188 186 -2
Power and lhintena.nce 310 318 ¢+ 8
Process . 86 82 - b
Projecta & Personnel Development 0 11 t 1

Sectfon Total 596 599 +3

C. Safety Experiencs
Thers were no major or sub-major injuries during the month.

D. Radiation Experience
There were no exposures in excess of 300 mrads reported during the month.

E. Personnel Activities

1. Visits and Visitors

S.M. Gill visited the National Lead Company at Fernald to investigate variables
in the uranium heat treating operation.

1215230 . " QEG HB
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1.

Visits and Visitors (continued)

E.W. O'Rorke visited the Bridgeport Brass Company, Bridgeport, Conmecticut;
National Lead Company, Cincinnati, Ohlo; Y-12 Plant, Oak Ridge; and the
Aluminum Company of America at Edgewater, New Jersey to discuss quality
aspects of fuel elements.

W.A. Shanks attended the Instrument Society of America's National Conference
in Philadelphia, Pennsylvania this month.

W.M. Mathis visited the Bridgeport Brass Company's extrusion plant at Adrian,
Michigan to discuss the availability of cored metal with A,.E.C. representatives
and also attended a demonstration of cored extrusion of wranium. : :

J.W. Nageley visited vendors in Seattle, Tacoma and Yakima to assist vendors
of manufacturing equipment for project CA- 51h.

- Meet -]

The Safety Trailning Program for Supervisora was presented during the month and

‘thirteen members attended.

Fourteen information meetings were held during September. These included two
round table discussion meetings with shift supervisors.

One exempt member of the Section attended the first session of the Work
Simplification Training Course conducted by the Separations Secticm.

Eleven exempt members of the Section attended supervisory training courses.

1215231
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Richland, Washington
October T, 1954

MANUFACTURING DEPARTMENT
REACTOR SECTION
MONTHLY REPORT

SEPTEMRER, 1225

I. RESPONSIBILITY

Responsibilities assigned to the Reactor Section were not changed during
September.

II. ACHIEVEMENT

A. Qpersting Experiené;

Total reactor input production in September established a new record
high for the third consecutive month, 1.1 per cent above August, a
31-day month. Reactor time operated efficiency improved significantly
during September to 91.6 per cent, the highest since August, 1953.
Total plutonium, Mint and thorium input productions were 13k.7, 133.5,
135.6 and 182.6 per cent, respectively; of forecast as the result
of the higher than forecast time operated efficiency, and generally
slightly higher than forecast operating levels.

Total and plutonium forecast input productions were also beneficially
influenced by the postponement of a two-week venturi and horizontal

rod outage at D Reactor, and a ocne-week pigtail replacement outage at
C Reactor, both of which had been included in the September forecast.

1215738 e BEL@SS’HFU
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Input Mint production wes above forecast primarily as the result
of a 100 per cent time operated efficiency at DR Reactor during
September. Charging of J-Q tubes at a greater than foreceast rate
in August and September also contributed to the above forecast
thorium input production. Input production devoted to the Mint
program was 49.3 and 2.0 per cent at DR and C Reactors s respective-
ly. Input production devoted to the J-Q program was 8.0 and 6.1
per cent at H and C Reactors, respectively.

Plutonium output production was slightly below forecast in Septem-
ber primarily because of gradually increasing goel concentrations,

to 125 megawatt days above base goal as ol September 1, and by 50
megawvatt day increments at three month intervais thereafter until
operating continuity, based largely on ruptured slug incidence,
becomes unsatisfactorily low. At D Reactor, begimmning in September,
goal concentration was increased to base goal plus 225 megawatt

days to secure experience at higher concentre+{ons more rapidly

than the general program. C Reactor remains on the low concentration
program. This resulted in uranium remaining in the reactors longer
than had been forecasted based on a goal concentration of base goal
plus 75 megawatt days. Plutonium output production in September

was approximately one-half the first quarter FY 1955 average produc-
tion because of the large-scale discharge of production concentration
material at C Reactor in July in completing the conversion to a low
concentration program there, and the greater than forecast discharge
of four-inch production concentration material in August to minimize
the opportunity for slug ruptures. Tomnages of low and production
concentration material discharged in September were approximately
205 and 15, respectively. .

Operating levels were gqenerally approximtely the same as in August,
with no new maximum levels established.

September slug ruptures totalled three, one 10-66 material rupture
at B Reactor, and one eight-inch uranium rupture, and one suspected
"C" material rupture, which had not been confirmed at month end
because of unavailability, at C Reactor. This represents the lowest
number of uranium and total ruptures since July, 1953. The suspected
"C" material rupture listed in the August report has not yet been
examined for confirmation due to a breakdown of viewing facilities.
The total outage time resulting from the three September ruptures
was approximately 30 hours.

Ec=-2
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A. Operating Experience (Continued)

1. Statistics

Total or
B C D DR F H Average
Reactor Time Operated 88.7 78.6 99.9 100.0 87.8" 94 .7 91.6
Efficiency (%)
Reactor Outage Time (Hrs)

Plutonium Production 52.1 127.7 1.0 0 s .0 23.0 - 277.8
Special Irradiations p . g

and Tests 29.2 26.5 0 0 13. 15. .1

Total .3 154.2 1.0 0 87.9 3%.5 332.9
Reactor Unscheduled :

Outage Time (Hrs) 81.3 2.6 1.0 0 59.4 38.5 182.8
Metal Discharged (Tons) 5.0 189.7 0 0 6.2 17.5 219
Water Quality (ppm Irom)

Raw Water-Average 0.08 0.07 0.05 0.06 0.06 0.08 --

Raw Water - Maxiwmum 0.15 0.10 0.11 0.13 0.08 0.15 --

Process Water - Average 0.008 0.011 0.009 0.006  0.008  0.006 -~

Process Water - Maximm 0.016 0.025 0.016 0.011 0.012 0.011 -

Water Pumped(MM Gals)
Bldg. 190 to Reactor 1953 32l 2080 1832 1827 2173 13109

Bldg. 182 to 200 Areas 3 413
Bldg. 181 6270 4628 2208 2502 15608
Steam Generated (MM lbs) 154 230 131 107 622

Coal Consumed (Toms) . 9310 14101 7678 6761 37850
2. Activities '

Operation continued to be limited by & 95C process tube outlet
water temperature limit at all reactors except B where a 100C
limit was permitted by Process Test MR~105-21, "Allowing B
Reactor Operation on Trip-Before-Boiling Limits.”

An additionsd 30 tubes of J-Q material were charged into C
Reactor for-a total of 150 J-Q tubes there. KNo additional tubes
were added during September to the 160 J-Q tubes in H Reactor.

Shipment of irradiated "J" slugs from DR and E Reactors to Arco,
Idaho continued during the month, with 22 casks containing approx-
imately 6,070 pieces shipped.

The new 30-inch, 10C to 200 Area export water line between Valve
Houses 901 and 2901 was placed in service during September.

Yy
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2. Activities (Continued) &%

The 1954 program of third party inspection of all 100 Area pressure
vessels, vhich has been in progress since the beginning of the year,
was completed in September by a representative of the Travelers In-

surance Compeny.

Analysis of daily process water composite samples, and of the weekly
filtered samples from each of the 100 Area water plants wms discon-

tinued during September.

A. E. C. approval was obtained during September to proceed with the
Reactor Section rescue training program. Work requests for the
necessary equipment have been issued, and the buses to be conver-
ted to rescue vehicles have been released by Transportation.

The following table indicates activities during September asso-
ciated with special irradiations other than the Mint and J-Q
programs noted above:

Tubes Tubes Casks
Charged Discharged Shipped
Chemicai T260 0 1 0
Chemical 1066 0 0 21
Production Tests 6 7 L
| Total 65 D 25

Equipment Experience

During September, 15 reactor scrams occurred. Of these, four, one
each at B, C, D, and F Reactors, wvere caused by normal Panellit sys-
tem difficulties. This represents a significant decrease in the
number of scrams of this tvne as compared with recent months. Since
operating conditions were normal, and since no special attention was
devoted to the Panellit systems during September, the improved per-
formance may be the cumulative result of the routine monthly relia-
bility checks of the systems. Five scrams at H Reactor were caused by
recirculation tube 0961-H (PT-105-506-B, Supplement B-2, "Recirculation
Studies") while attempting controlled boiling in the tube. Three
Beckman scrams, two at C Reactor and one at F Reactor occurred. One
of these scrams at C Reactor was caused by a burmed out tube. The
causes for the other two Beckman scrams were not determined. Two
scrams at B Reactor resulted through the B-C Reactor inter-tie from
the C Reactor Beckman scrams. One scram at B Reactor resulted when

a coil on the holding relay in the No. 2 safety circuit burmed out. .
Total time charged to scrams in September was 35.8 hours. Of this,
approximately 20 hours was charged for the balance of an outage whicn
began in August as the result of a Panellit scram and continued into
September. ,




! : HEW~33200 [ ZEL ]

B. Equipment Experience (Continued)

Two process leak testing programs occurred in September. At F Reactor,
based upon increasing water collection rates, approximately 830 pro-
cess tubes were leak tested. Five rear nozzle flange leaks were found.
These leaks were corrected by tightening the nozzles. Start-up from
this outage was made September 30, precluding month end confirmation
of these leaks as the cause of the increased water collection rate.

At H Reactor, also on the basis of increasing water collection rates,
a process tube leak testing program was started late in the month.

At month end, the testing program was continuing, with approximately
450 tubes tested and no leaks determined. The F Reactor leak testing
Program required approximmtely 30 outage hours. At month end, approxi-
mately 10 ocutage hours had been devoted to the H Reactor program.

Horizontal rod experience during September was excellent. No rods
were removed from service, and maintenance was limited to flushing
rods at C Reactor to remove sediment accumulations. An increase in
exit cooling water pressure was noted following the flush, although
three of the rods remained within three pounds of the low pressure
limit. No change occurred in the status of D Reactor horizontal rods.
No. 7 remains out of service, and No. 5 continues in limited operation
due to binding at the 160-inch position.

Revisions are being made in the hot water recirculation systems at B,
D, DR, and F Reactors to eliminate the severe line hammer when the
systems- are used. Similar revisions were completed at H Reactor
during September.

Reliability checks of four of the Panellit systems during September
revealed 121 faulty trips. . By reactor these were:

High Low
Trips Trips Total
F Reactor 33 11 by
"B Reactor 12 1 13
C Reactor 5 3 8
H Reactor 26 %g 56
Totals 76 5 - 121

Of the 5¢ faulty trips at H Reactor, 43 were found to have been caused
by corroded pivots. In an effort to reduce or eliminate this cause '
of failure, approximately one-third of the H Reactor gage pilvots were
lubricated with watch oil as reccmmended by the gage manufacturer.

Checks were not made at D or DR Reactors during the month because of
insufficient outage time. At B Reactor, all Panellit gage range bases
were checked in conjunction with Process Test MR-105~21, "Allowing

B Reactor Operation on Prip-Before-Boiling Limits." Seventy-five

m .,
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B. Equipment Bxperiemce (Continued)

gages were found to be in error by 10 psi or more which resulted in
a narrover range and more conservaiive limit than the limit allowed
by the correct range. FPFifty per cent of the errors were the result
of gages being off calibration.

There were no Bulilding 190 process water pump motor failures during
August.

The Westinghouse speed decreasers on Nos. 10 and 12 Building 190-H
proceses water pump units railed during September. No. 10 unit was
repaired, but No. 12 unit remains out of service because of 2 lack
of . spare parts. Loss of this pump reduces the backup facilities

to a critical point since the remaining spare pump is not considered
reliable. As a result, two new sets of gears and one reworked set
are being made up at the Puget Sound Naval Shipyard, with delivery
of the reworked gears promised iIn eight days as compared to an
"emergency” delivery date of four momths from the vendor, Westing-
house.

When the 230KV loop was opened between 100-B Area and Midway Sub-
Station on September 21, to permit wave trap adjustment for the
100-K Area facilities, resulting low voltage conditions caunsed
the following difficulties.

1. B Reactor safety circuits failed to "pick up,” delaying
start-up. -

2. One Building 181-B 450 HP pump motor dropped off the line
when the thermal overload elements functioned.

3. The C Reactor Brown recorder on the temperature monitor
system failed to function.

b, A 15 HP air conditioner motor at B Reactor burmed up as a
result of overload elements not being correctly conmected.

These and similar conditions are under study by the Maintenance
Sub-Section with the objective of providing recommendations to
solve the low voltage problems that are anticipated in camnection
with start-up of 100-K Area facilities which will essentially
double the electrical load.

C. Improvement Expeﬁence

The most significant Pfoduction and Process Tests are reported
below, together with other items of "Improvement” experience.

15213 =
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C. Improvement Experience (Continued)

PT-105-4-MR (Poison Columm Control Facility)
Suppl. C = At DR Reactor, one tube of Mint material was flushed
. wvithout incident during September ¥hile operating.
A production gain of approximtely 150 megawatt days
was achieved as the result of improved flattening.

PT-105-8-MR (Uranimm Charging During Reactor Operation)
Metal which had previously been charged during opera-
tion was also discharged during operation. Sub-
sequent examination of the metal revealed no signifi-
cant difference from metal charge-discharged in the
normal manner.

PP-105-506-BE (Recirculation Studies)

Suppl. C The revised loop continued to opera.te during Septem-
ber at H Reactor. Controlled boiling was attempted
five times in tube 0961-H, and five reactor scrams
resulted amounting to 1.7 hours of outage time. Dur-
ing one attempt, boiling was accomplished for approxi-
mately two minutes before the scram occurred. No
further boiling tests are plammed until the system
has been further revised.

PT-105-567-A (Preliminary Irradiation of J-Q Columms)
PT-105-579-A (Quantity Irradiation of J-Q Columms)

: Irradiation of the 12 test J-Q tubes remaining in H
Reactor following discharge of one tube in August
continued without incident in September. An addition-
al 30 J-Q tubes were charged at C Reactor for a total
of 150 J-Q tubes. These tubes, together with 148 J-Q
tubes at H Reactor, total 298 tubes of the approximate
400 tube J-Q program planned.

PT-MR-105-24  (High Rate Water Treatment at Post CG-558 Flows)
. ... This test was started at Building 183-D during Sep-
tember to evaluate and resolve the water control
problems which will result from the increased flows
following completion of Project CG-558, "Reactor
Plant Modification for Improved Production.” The
north half of the filter plant is being used to
treat approximately 42,000 gpm with six filters at
a rate of six gpm per square foot of filter area.
Results to date have been excellent with 12 hour
filter runs.

PP-105-562-A (Slug Evaluation at Increased Levels for Tritium
Production)
Twenty-eight of the remaining 40 J-N tubes in C
Reactor were discharged during September in
accordance with the test schedule.

N
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C. Improvement Experience (Continued)

D.
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PT-105-T-MR  (Irradiation of High Quality Production Uranium Slugs)
PP-105-539-E  (Slug Exposure at a Concentration of $00 MWD/Ton)
: Both of these tests continued at H Reactor during Sep-
tember without Incident. '

PT-MR-10518  (Flash Mixer Test - 100-C Area)

- The flash mixers at Buildings 183-C and DR were removed
from service at the end of September on the basis of
results from this test which indicated that under water
conditions encountered during 1954, the mixers were of
no advantage in the processing of water.

Three revised Process Standards - Reactor were approved and issued
during September. These were standards titled: "Water Pressure Trip
Settings,” "Vertical Rod Withdrawal - Rate and Waiting Period,” and
"Rate of Control Rod WitHdrawal and Power Rise During Start-Up." The
most significant change involved permitting partial withdrawal of
horizontal rods while vertical rods are in the reactor, when this can
be done safely prior to hot start-up, in order to facilitate recovery
from scrams. .

Persomnel in the Reactor Section engaged in work which might be expec-
ted to result in i{nventions or discoveries have reported that no in-
ventions or discoveries were made dwring the period covered by this

report. .
Events Influencing Costs -

Reactor Section costs during September were beneficially influenced
by continued improved raw water quality which resulted in decreased
filter plant chemical and sodium dichromate costs amounting to approx-
imately $3,500. Reactor maintenance costs continued to be adversely
affacted by process tube leaks which in September, as in August,
required two major tube testing programs. Beneficially affecting
Reactor Section costs from the maintenance standpoint were thé im-
proved slug rupture and horizontal rod performances. Only one of
the three ruptured slugs required appreciable outage time, anc no
significant horizontal rod maintenance was required during Septem-
ber. In addition, costs were favorably influenced by decreases in
payroll and similar charges based on a 30-day month.

Preliminary estimates indicate that both plutonium irradiation and
total irradiation unit costs are expected to be essentially the

same as in August, although scme small decrease in both unit costs
may reasonably be expected as the result of increases of 0.6 and

1.1 per cent in plutonium and total production as compared to August.
New record low umit costs for both plutonium and total irradiation
were established in August.

Reactor Secticm. charges to the expansion program for September con-

tinued to increase as additional manpower was added to the section
for the staffing of 100-K Area facilities.
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Plant Development and Expansion

1.

Project Status

. The most significant Reactor Sectiom project a.cti.ﬂty is repor-

ted below. Further detalls concerning proJects may be found in
the report, "Status of Reactor Section Projeq , Information
Requests and Budget Items,” F. A. R. Stainkea-£g%; n. Wan-en,,
dated 9/20/54. TR
A+

(100-K Facilities) E 5

CA-512

Construction completion percentages for the K Reac-
tors and Water Plants estimated by the A.E.C. as of
September 17, are:

KW Reactor 99.3 up 3.3
KE Reactor 83.8 up 4.8
General Facilities 90.0 up 3.9
KW Water Plant 98.6 up 0.6
KE Water Plant 89.9 up 3.9

At KW Reactor, acceptance testing of vertical safety
rods was in progress witH some difficulties experi-
enced. Main problems centered about scoring of cy-
linders by grit, inadequate air supply and cylinder
denting by centering screws. Appropriate action has
been taken to solve these problems. The dynamic flow
test of reactor process water piping revealed leaks
in approximately twn-thirds of the Allen plugs on
venturi assemblies. TInsertion of Teflon gaskets
under the plug is in progress.

A re-designed Building 190-K secondary process

' pump casing, cast into two parts subsequently welded

together, vas examined and found to be satisfactory.
CA-431 (100-C Plant)
B Reactor effluent flow diversion to the 107-C
effluent sewer continues to delay 107-C East Basin
repairs which have been rescheduled for March, 1955,
to coincide with the plamned B Reactor horizontal
rod replacement outage. The Reynolds Aluminum
Company continues to have die problems, and no suc-
cessful C Reactor horizontal rod extrusions have yet
been produced.

Two hundred replacement pigtails were received, but
were equipped with incorrect adaptor fittings. Sub-
stitute acceptable fittings are to be shipped air
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CG-558 (Reactor Plant Modification for Improved Production)

Scope design for Project CG-558 (Reactor Plant Moai-
fication for Increased Production) is estimated to be
83.7 per cent complete. Current estimate:s indicate
that the horizontal rod replacement phase of this
project will be delayed until after February of 1955
as a result of Alcoa's inability to extrude rod sec-
tions which are dimensionally acceptable. The vendor
of boron carbide rings is also having difficnlty in
meeting schedules.

The tentative shutdown schedule that will be included
in the revised Project Proposal will move major out-
ages back 8% months to begin about September, 1956.
The outages will still be eight weeks per area, and
are planned to be in a B, DR, and D sequence.

Plant Engineering

A number of engineering and development studies were active in the
Section during September. The studies are, in general, aimed at
decreasing costs and/or increasing production. Detalls are given
in document HW-33263. Several items of interest are reported
below. .

Studies related to the replacement of burned-out graphite stringer
thermocouples, as described in the July and August rennrts, con-
tinued during December along two aspects of the problem: (1) ther-
mocouple and insulation materials, and (2) the location and require-
ments of a front face connection box for the thermocouple and lead
wire connections. A new design is being developed to correct the
weak points disclosed through use of the present thermocouple sys-
tem.

A method for detecting leaking process tubes, utilizing the helium
leak detector,has been proposed. Basically, the idea considers
obtaining a vacuum in the tube to be tested, and attempting to
drav a helium-containing, leak-indicative sample of pile atmos-

Phere from the tube. Active investigation of this proposal is

Plammed. -

Noise studies in Buildings 190-C and H continued during Septem-
ber. Analysis of test data indicated that sufficient noise re-
duction was achieved by a partial enclosure erected over a secon-
dary process water pump motor to warrant further investigation
of' the applicability 4f modified accoustically treated shrouds
over the ventilation ports of the Building 190-H electric motors.
An evaluation of the Ultra-Coustic material installed on the
walls of the bay between Nos. 10 and 11 pump foundatioms in the
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Plant Development and Expansion (Continued)

Building 190-C basement showed a significant reduction in most
octave-band intensities, although the resultant noise levels
indicated that further attenuation will be required before the
noise conditions can be designated as not requiring ear protec-~
tion. Consequently, covering of the process water piping is
being investigated in conjunction with wall insulation.

In the study of coal utilization, high speed motion pictures
have confirmed the previously_ predicted "envelope effect”
surrounding burning coal particles. In addition, a coal util-
ization engineering test, designed to evaluate mechanical
changes to be recommended in coal handling and boiler equipment,

is being prepared.
Significant Reports

l. Routine

Monthly operating reports issued for August were:

HW-32880-A Reactor Section J.B. Warren 9/8/54
HW-33027  Operations Sub-Section R.0. Mehamn 9/10/54
HEW-3294k  Process Sub-Section 0.C. Schroeder 9/1/54
HEW-32914%  Projects and Persomnel Development F.A.R. Stainken $/1/54
HW-32959  Radiation Momitoring Sub-Section  P.C. Jerman 9/3/54

- Maintenance Sub-Section E.E. Weyerts 9/3/54
HW-32649  Power Sub-Section J.C. McLaughlin 9/3/54

Other routine reports issued during September included:

HEW-33150 "Monthly Progress Report, Reactor

Section Expansion, September, 1954" H.T. Wells 9/23/54
- "Status of Reactor Section

Projects, Informal Requests,

and Budget Items” F.A.R. Stainken 9/20/54

HW-32035 "Reactivity Balance and Associa-

ted Data - Period July and August
1954 A.P. Vinther 9/1/54

2. Non-Routine

HW-33120 "Reactivity Effect of Discharging

Uranium Metal” A.P. Vinther 9/21/54
R.D. Dunn

HW-32913 “"Process Test, MR-105-24, High

Rate Water Treatment Test At

Post CG-558" W.R. Conley 9/T/54
' HW-32754% "Front Crossheader Check Valve - A.K. Hardin
B, D, DR, P and H Reactors” ‘R.D. Schilling

wmw  DECLASSIFIED
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Significant Repor:s (Continued)

Confidential - "Discharge of Mint Slugs From 0. C. Schroeder
Undocumented Poison Column Control Tube

A.

B.

12152419
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Organization

There were no appointments made in the Reactor Section during
September. _

Utilizing craftsmen from the individual areas, a paint crew
with a foreman was organized in the Unusual Maintenance Unit
of the Maintenance Sub-Section. The function of this group
will be to handle major peinting programs in the 100 Areas.

Force Summary

Begimning End of RNet

of Month Month Change
Section General , a 2 3. £ 1
Operations 331 333 f 2
Maintenance L 526 . 543 17
Projects & Persommel Development 3k 38 f b
Power 455 k52 - 3
Process \ : 58 55 - 3
Radiation Monmitoring _16 18 £ 2
Section Total’ 1482 1502 f20

Changes during September included 26 transfers into the Section,
14 transfers out of the Section, 15 new hires, five terminations,
two resctivations and four deactivations. :

Safety Experience

One Major Injury, No. 106, occurred in the Reactor Section on Sep-
tember 27, in Building IBLF when a Power Operator tripped over
the drain line from a forced draught fan and fell to the floor
breaking his lower right arm near the elbow. There were no Sub-
Major injuries in the Reactor Section during September.

A revision of reactor charge and discharge elevator electrical
circuits is being prepared which will provide a contipuous ring-
ing of the elevator alarm bell for a period of approximately five
seconds prior to elevator movement. This revision is being made
as the result of a recent Near-Seriocus Accident in which an elec-
trician's arm was caught between a discharge elevator railing and
a light fixture cover when the elevator was moved without warning
to the injured.

e

9/23/54



121523

0

D.

. . AW-33200 [2EC]

Radiation Experience

There were no Class II or Class I Radiation Incidents in the
Reactor Section during September.

Personnel Activities

At month end, seven employees are receiving on-the-job training
for engineering or supervisory assigmments in the Section; five
of these are on assignment under the rotational training progranm.

Staffing of KW Reactor facilities continued during September.
Operations Sub-Section supervision and chief operators have been
assigned, with the remainder of the operators acheduled tc report
early in October. A full complement of Power Sub-Section per-
sarmel to operate the KW Water Plant has reported to K Area, with
the necessary manpower to staff KE Water Plant backup facilities
for KW Reactor scheduled for transfer in October. To date, Oper-
ations Sub-Section training at KW Reactor has been directed towmard
seminar type discussions relating to physics, start-up tests and
engineering considerationa, and conducted by appropriate special-
ists. A formal training program is scheduled to begin early in
October when the main group of operators arrives. Power Sub-
Section personnel are becoming familiar with wvater plant equipment
during test operation. Approximately 70 per cent of the Mainten~
ance Sub-Section craftsmen for KW Area were at the area at morth
end. The Radiation Monitoring Sub-Section persomnel to staff KW
Reactor have been added, but have not yet reported to K Area.

R. S. Hamnond of the Process Sub~Section attended the First Inter-
national Instrument Congress and Exposition in Philadelphia, Pemn.,
during September 13 to 22. 1In addition, he visited Panellit Inc.
at their new Chicago plant on September 23 to discuss cwrrent
Panellit gage maintenance problems.

E. W. Baker of the Process Sub-Section visited the Puget Sound
Naval Shipyard at Bremerton, Washington om. September 28, to
determine whether or not machine tool equipment and suitable
materials were available for fabrication of replacement gears
for Building 190-H process pump unit speed reducers as des-
cribed in detail under "Equipment Experience.”

J. T. Beavers of the Process Sub-Section attended a meeting on
power transitors conducted by Minneapolis-Honeywell in Richland

on September 15.
At a meeting of approximately 60 members of the Process Sub-Section

.and other sub-section superintendents, W. K. MacCready discussed

the results of his special studies during the past year relative
to power reactors and the amended Atomic Energy Act.

Eleven meetings conducted by Education and Training Section Repre-
sentatives were held during September to discuss non-exempt employee
ratings with Reactor Section supervision. Approximately 105 people

mmw DECLASSIFIED
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Richland, Washington
October 6, 1954

MARUFACTURING DEPARTMENT
SEPARATIONS SECTION
, 190

I RESPONSIBILITY

Responsibilities of the Separations Section were unchanged during the
month of September.

II  ACEIEVEMERT

4. -Operating Experience

a, Bismuath Phosphate Operations

September August
Acid Acig
Normal Wash Normal Wash
Charges started in Canyon Bldgs. ™ 0 58 2
Charges completed in Conec. Bldgs. 75 1 sl L
Special charges - Conc. Bldgs. L 6
Charges completed-Isolation Bldg. 328 266
Average Waste Losses, % 2.39 2.69
Special charges - Isoclation Bldge. 31 55
Material balance, % 99.85 101.81
Yield through Process, % 97.46 99.1
Average cooling time (days) ‘ 91 _ 96
Minimum cooling time (days) 60 70

1215251 - of
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'"" nﬂmm September  August

‘Equivalent charges started 241.8 182.2
Charges completed 2lhy L 188.9
Tons Uranium delivered to storage 154,1 111.8
Average Production Rate per

operating day, Tons 6.2 567
Average Dally Operating Rate for

the month, Tons 5.1 3.6
Average yleld; % '

Uranium . 96 .4 97.6

Plutonium ’ 100,.5 106.9
Total Waste Loss, % o

Uranium 1.7L 1.58

Plutonium 0.60 0.99
Average cooling time, days 102 109
Minimm cooling time, days 90 82
Percent down time 18 37.0
234-5 Operations -

September August
Batches completed through Task IT 130 128
Runsa ccmpleted through Task III - 129 117
e i
Reduction yield, BM 970 98.5
Waste Disposal, units 2.27 ko3k
003 Operations
September  August  To Date
Uranium drumed, Tons 307.11 ©  318.87  7513.28
Urenium shipped, Tons 332,75 323.31  T39%6.22
Average cooling time, days (Redox) 126 112
Minimm cooling time, days (Redox) 106 107
Weste loss, % 0.05  0.03
TBP Operations
Se er  August To Dete

Tons received from Metal Removal 158.22 249,93 - 54568.30
Tons shipped to U0, Plant 165.51 252,67  hs21.lk2
Average Produc‘tionaaate per

operating day, Tons 6.53 8.43
Average Daily Operating Rate for

the month, Tons 551 8.15
Average yield, % 98.82 10057
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TBP Operations (Continued) %

Total Waste Loss, % 0.75 0.65
Ratio Waste Volume returned to
Volume removed 1.39 1l.12
Percent Dowvn Time 15.45 331
Power
200 East 200 West
Raw water pumped, gpm 1 348 8 182
Filtered water pumped, gpm hoo 1 050
Steam generated, lbs/hr 35 700 152 884
Maximum steam generated, lbs/hr 69 959 242 000
Total steam generated, M lbs, 25 7ok 110 076
Coal consumed, tons (est.) 1 622 T 308
Waste Storage
Equivalent Tons U
Sept.  August
Metal Waste reserve storage capacity-T Flant 658 756
lst Cycle reserve storage capacity-T Plant 611 739
Metal Waste reserve storage capacity-B Plant 1 00l 1l 001
1lst Cycle reserve storage capacity-B Plant 79 406
Redox Waste reserve storage capacity 1 304 1412

2. Activities

Redox Processing

A production rate of approximately 7 tons/dsy was maintained in
the Redox Plant during the first part of the month, however it
was necessary to reduce the rate to 6 tons/day after the loss
of the D-13 (waste receiver) agitator, weight factor and A Jet
on September 7, 1954, vhen a vapor phase reaction took place

in the tank. A 48 hour shutdown (9-12-54 - 9-14-54) was taken
to inspect the weste receiver tank and effect repairs, however
no corrective action was taken as the top of the tank was so
distorted that it was impossible to effect repairs short of
replacement of the vessel., With the defective D-13 (waste

Teceiver) equimment, a 6 ton/day rate was accepted as the

maximm permissible safe operating rate until a new tank can
be installed. The Engineering Department has been asked to
study the problem. In the meantime, in order to minimize the
potential hazard, the vacuum of the inert gas blanketed tanks
has been reduced to lessen the amount of air leakage into
thegse tanks and a positive inert gas purge of the D-13 (waste
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a. Redox Processing (Continued)

receiver) tank is being made through the chemical addition line.
Pwo other shutdowns, 17 hours on 9-18-54 and 26 hours om 9-22 -
'9-23-54, were necessary to replace a faulty G-5 to H-2 jJet (transfer
to head-end centrifuge) and ta rework a head-end batch.

Difficulty in decontaminating the uranium stream sufficiently to
meet spscifications continued during most of the monath, however a
marked improvement was noted during the last week when in speci-
fication uranium was produced. Minor process changes, better
control and continuous steady state operations apparently effected
the change, but present data 1s still insufficlent to permit an
accurate analysis of the problem.

b. TBP Processing

~ Both "A" and "B" lines operated continucusly during the month
except for five days downtime for minor maintenance and line
flushes, Waste losses and decontamination performances were
highly satisfactory. With a process rate above 6.5 tons/day
through the TBP Plant, it becomes necessary to reduce the A Line
RC stripping column pulse frequency from a normal 85 to 75. This
necessitated an increase in the RC stripping column extraction
flow (RCX) to overcome a tendency toward higher waste losses.
Sinee this limitation may carry over to two cycle operation, test
rates above the 6.5 toms/day are planned to fix certain operating
variables,

Ce UO; Processing

 Production rates were lower during the period because only uranium
from the TBP Plant was available for processing.. Redox uranium
was reprocessed at the TBP Plant, The UO3 Plant received the first
batch of Redox wranium on 9-28-54, '
L DR INCARRY | (o w e Lidaa. -
Some foaming was experienced in the furnaces but was effectively
controlled by the addition of small amounts of a silicone de-

foaming agent.
d. Waste Metal Removal .

Tank farm production averaged 5.4 T/D uranium which was lover than
previous months due to the depletion of aged stored wastes but
sufficiently high to provide committed needs. Sluicing of minimnm
2,2 year sludge from the 107-TX Tank was discontinued on Sept. 13
due to the inability of the TBP Plant to successfully decontaminate
the RAF feed containing 3-4% of the 107-TX sludge. A second trial
using a higher acid flow sheet condition will be made in an effort
to successfully process a blend of the 107-TX material.

Waste scavenging activities began on September 29 with the flush
of the waste system through WR-00l pump-out tank, However, the

- DECLIsSIRED
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d. Waste Metal Removal (Continued) %) j?

program has been delayed as the result of fa.‘li

recently installed 80 gpm multi-stage turbine _tvo of
which are required to handle the unconcentrated scavenged
waste delivered to underground storage. The cause of fail-
ure, rotation of the pump in reverse, is being investigated.

e. Isolation and Metal Fabrication Processing

Although production was limited in the Isoclation operation
due to the quantity of feed material available, commitments
were met, Some difficulty was experienced in meeting off-
site specifications for shipment, and 2k below specification
sample cans were reprocessed as oxalate materlal. The low
purity material was apparently attributed to P-2 (precipita-
tor) tank filter stick corrosion and residue formation in
the distillation system. The filter stick was replaced and.
a cleanout of the distillation system was made.

Operations were essentially normal in the Metal Fabrication
Plant although difficulties were experienced with failures

of the heating elements in the casting furnaces. One Model
110 .Assembly was produced from controlled 200 MWD material

to permit complete evaluation of isotopic quality and provide
a better basis for specifications covering the shipment of
200 MWD nitrate off site. Of particular concern here was the
neutron count and its relation to the average exposure during
formation in the piles.

f. T Plant Processing

Operations in T Plant were essentially normal. .A 12% in-
crease in the production capacity of the extraction cycle
_was obtained without affecting the quality of product by
increasing chemical addition rates and reducing digestion
periods. The occurrance of high waste solutions encountered
in the first and second decontamination cycle by-product
sections was reduced by adjusting the acid. concentration
flow gsheets to optimm conditions.

3. Special Operations

a. Waste msgora.tors

September operating data for the 242-B and 242-T waste evapora-
tors are as follows:

Gallons  Gallons Gallons % Volume

Evapora.tor Feed Bottoms Concentrate Reduction
242-B haé 000 251 62k 177 376 41,3
2h2.T 283 187 200 370 - 82 817 29,2

12157595 Ed-5
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be Pu Recovery, 234-5

Recovery operations were curtailed during the month to allow
processing in Redox Plant only standard Isolation process super-
nates during a period of study of the affect of recycle material
on the Redox process.

c. UO; Powder Recovery

All filter bags in the bulk solids handling system were replaced.
The approximately S94 pounds of Uranium recovered from the filter
bags by vacuum cleaning were blended in the product stream.

h, Schedule Variance

Production commitment in Redox Plant was slightly less than forecast
due primarily to the forced reduction of the operating rate to 6 T/D
on September 17 following the incident of the vapor phase reaction
in the D-13 (waste receiver) tank, All other commitments were met or
exceeded their forecast,

Redox Plant production of separated plutonium was 9T% of forecast
while T Plant achievement was 112% of forecast. Total plutonium
separated was 99% of forecast.

The Metal Fabrication quarterly commitment for Model 110 and 130 shapes
and buttons was 105%, 100% and 100% respectively. - '

Ursnium recovery production exceeded forecast as the TBP Plant attained
1584 and the UO3 Plant 110% of forecast. A total of 10 carloads of U0y

povder ’m shipped in September.
B. Egquipment Experience: \ e
1. Operating Comtinwdty < - - -
Redox downtime totaled 91 hours for inspection of the D-13 (waste

receiver) tank, replacement of the G-5 to H-2 Jet (transfer to head-
end eentrifugd and to rework a head-end batch.

TBP Plant downtime totaled 118 and 11k hours respectively for "A" and
"B* lines for minor mechanical difficulties and line flushes.

Scheduled overhaul and replacement work resulted in Isolation operations
being down 10% of the time, however this did not affect overall pro-
duction through the building. Temporary delays were experienced in the
casting operation in Metal Fabrication however by optimum use of aveil-
able operating time no adverse effect on overall operating continuity
resulted.

In T Plant, 60 hours production time was lost due to reworking high
extraction waste batches, plugging of the metal waste cascade line

e DECLASSIFIED
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between 107-U and 108-U tanks and scheduled steam shut
effect repairs to the header.

2, Inspection, Maintenance and Replacement

a. D-13 (Waste Reéeiver) Tenk - Redox

On September 13, 1954, "D" Cell was opened for the purpose

of remotely inspecting the D-13 tank and related equipment

to determine possible damage caused by the vapor phase
reaction on September 7, 1954, The D-13 agitator was re-
moved and the shaft was observed to be bent at about a 35°
angle and three of the paddles were bent back sharply around
the hub. The weight factor and Sp. G. dip leg had broken

off at the tank comnector nozzle and had fallen to the bottom
of the tank, The D-13 to D-12 A Jet'!s dip leg was bent
almost parallel with the top of the tank and was removed re-
motely with difficulty. Efforts to remove the broken off
dipleg from the bottom of the D-13 tank were unsuccessful.
Prior to the shutdown, a type 106 agitator had been revised
to £it the D-13 tank since there were no available spares

on hand for this service. A new weight factor and A Jet had
'also been previously fabricated for installation during this
shut down., When attempts were made to install the new weight
factor and A Jet jumpers in the D-13 tank, 1t was readily
apparent that the top of the tank had become distorted to the
point that these jumpers could not be fitted. Further attempts
at repairs to this equipment were postponed pending preparation
of a new D-13 tank and associated jJumpers. Present plans call
for replacement of this tank early in October.

be. WR-001-2 Pump - Waste Metal Removal

On startup of the special pump installed for waste scavenging
pump-off, the pump reversed, unscrewing stage shafting and
Jamming the pump. The cause was attributed to reverse wiring
and an investigation 1is und.emy. The pump will have to be

repla.cedu
c. Casting Furnaces, Task IV, Metal Fabrication

Defective heating elements and air leaks into the casting
furnaces, Task IV, Metal Febrication required considersble
maintenance to maintain sufficient casting umits jn operation
to obtain the production for the month, At month end, neces-
sary repairs had been completed and normal operations resumed.

d. Reactor k-5L - T Plant

Since numerous difficulties and plugging had occurred with the
operation of the 4-5L dissolver silver nitrate :sactor, a

1215251 4
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d. Reactor 4-5L - T Plant (Continued)

replacement unit was installed on September 25, Operation of
~ this third, recently activated, dissolver has been satisfactory.

C. Improvement Experience

l. Process Tests and Revisions

a. UO, Reactivity Improvement with Sulfamic Acid Additive
-

During the month routine addition of sulfamic acid to all calcina-
tion was started, It was agreed with the vendees to continue using
0,05 weight percent addition of sulfamic acid for K25 shipments and
t0 evaluate lower percentages for shipments to Paducah starting
with .03 percent. The average value for UO, conversion to UFy on
the first three carloads of product conta.tnzng 0.05 weight % sul-
famic acid was 82.5% as compared to 69.5% for powder with no
additive,

Product caking as a function of agitator speed was further evaluated
with tests being conducted at 20, 25 and 30 RPM, and 0.08 weight %
sulfamic acid addition. Results show that product caking due to
using sulfamic acid is markedly reduced at the lover agitator speeds.
However, there is a hard ring type bulld-up of oxlde between the
agitator and the pot wall which must be removed before it eventually
freezes the agitator. A second adverse effect is the reduced heat
transfer and slightly longer time cycles. The optimum balance
between agitator speed and sulfamic addition will be established by
these tests. )

be Evaluation Test of CO, to Replace Helium

On September 9 on-a test bdasia, 002 vas introduced to the RMA Line
in place of He in the two machiping hoods, the two recovery hoods
and the pressing hood. Approximately 50% of this month's produc-
tion was produced using coa. There was no indication of plutonium
corraosion in the machining operation and the hood atmosphere was
reduced below 10% oxygen content in less time than was required
with helium. In the briquetting and metal recovery hoods no detri-

mental effects from the use of 002 were observed.

¢ce Beta Scintillation Counter - Analytical

The experimental work to determine the feasibility of replacing
the present GM type instruments for beta counting with Seintilla-
tion Counters was substantially completed. The use of a thin
plastic scintillation crystal with a high resolution photomulti-
plier tube permits high efficiency beta determination with good
diseriminations against gamma radiation. Although a high voltage
"plateau"” cannot be obtained, the instrument by proper adjustment
can be made stable with respect to minor variations in the high

1215258 aup | DE&I&S?QE{D
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c. Beta Scintillation Counter - Analytical (COJ.@

voltage supply and discriminator settings. Extended stability
tests have indicated the crystal housing will require redesign
to prevent the weight of the phototube from distorting the
plastic crystals. This work will find many applications at
Purex start-up as well as in the determination of fission pro-
ducts being routed to the ground.

2. Inventions or Discoveries’

Evaluation of a suggestion submitted through the Suggestion System
by & welder, who has since terminated, reveals the possibility
that the type of cutting torch he proposed may possibly be patent-
able.

An invention report was filed by Reed Overson and B. W. Marsh oa
a portable bulk materials dispensing hopper handled by a fork
1ift truck. E

Events Influencing Costs

The increased, over August, production from Redox and the BiPQj,
facilities coupled with the necessity of reworking approximately
eighty-six tons of Redox uranium at the TBP facility will result
in an increase in the total Separations Section expenditures for
September. The increased cost will be due primarily to the addi-
ticnal essential materials requirements associated with the higher
production,

During the month the machining and briquetting operations in Metal
Fabrication were conducted successfully for several days using
carbon dioxide as the inert gas blanket in place of helium which
has been used in the past. Significant savings will result from
the elimination of helium in these operations.

Plant Development and Expansion

1. Projést Status

a. Project CA-513-A, Purex

Construction as of September 15, 1954 is 67 percent complete
compered with a scheduled 80.8 percent. Overall project
completion advanced 5.5 percent during the last monthly
period. The "Ready for Operation" date continues to be

August 1, 1955.

One of the more serious construction problems at present
concerns concentrator fabrication. Inspection of the four
units which have been received revealed very poor welds and
crevices in one section of the units which would lead to

-
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a. Project CA-513-A, Purex (Continued)

high corrosion and consequent failure. These wnits are under-
" going repair on site; however, to date little success has been
achieved in correcting the situatione.

The revision request for the Purex Ammonia Scrubber installation
was approved by G.E. and the A.E.C.. '

A Work Authority has been issued for Project CG-598, Addition of
a Vacuum Acid Fractionator to Purex. Total funds authorized are
$590,000 and completion is scheduled for December 1, 1955.

Percolation rate tests have been campleted on two Purex cribs,
216-A-1 and 216-A-T. Results show equilibrium percolation
rates of 21.2 and 27 gal/day/sq. ft. respectively. In general,
Purex cribs were designed on the basis of percolation rates
seven to ten times these figures. One more test is to be run
on a "linear" crib, i.e., a covered trench, When all results
are avallsble, a review of all Purex crib sizes will be made
on the basis of this information.

be Project CG-531, 234-5 Expension

Fabrication and mock-up of Task IIT equipment in the 272-W Shops
is progressing satisfactorily. Testing of this equipment is to
be started during the first week in October., Preliminary site
preperation in the 234-5 Building may be accomplished during
November if Redox production schedules permit,

The final inspection facility installation in Room 192, 234-5

Building, has been delayed by procurement problems. Resumption
on construction work is anticipated for the first week in

October.

c. Project CG-535, Redox Expansion, Fhase TI

1) Waste Concentrator System: Boilup tests on the D-12 waste
concentrator were run at the 277-W shop during the month.
Three of the jumpers require modification before the pot
and tower can be disessembled. Target date for completion
of the remaining work on the D-12 system is October 5, 195k,

2) 233-8 Concentration Building: Installation of major process
equirment pieces is about 50% complete, but future work on
process piping and equipment. will depend on receipt of these
pieces from vendors. Because of the slow delivery of these
items, the completion date of the bullding will be delayed
until January 1, 1955. Estimated ready-for-operation date,

_ 0[5543& -
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3) UNH and ANN Storage: The two UNE storage tanks, associated
plping and instrumentation have been completed and leak
tested, Expected ready-for-use date is October 8, 195h4.

3) Silica Gel Treatment: Design of the silica gel facility
i3 now about (0% complete and procurement of equipment
bhas begqun, In view of its urgent need, this work is
being expedited.

Project CG-587, TBP Waste Scavenging

With the basic equipment completed, waste scavenging activities
were initiated on September 26 with the flush of the waste
system through the WR-O0Ol waste pump-out tank, As noted
previously, the program was curtailed by pump failure.

4X Program, B Plant Reactivation
Scoping of the work for B Plam¢ reactivation was essentially
completed during the month and should be ready for issuance
duaring early October. Purchase requisitions, totaling approxi-
mately $230,000, have been prepared and issued covering critical
items. During September, revision of the original directive
was requested so that plant forces could be assigned some pre-
Hwinary checking to aid in bracketing the equipment procurement
problem. This work was begun during the last week of September.

Work continued on the-T Plant third extraction cyele., This
work progressed rather slowly but ga.ined momentum during the
latter part of the month.

First cycle waste scavenging at both B and T Plants is
definitely in the plans for obtaining waste storage space.

"The T Plant portion is in the study and scoping sta.ge this

work should bve completed during early October.

2. Llanu:factu:ring Engineering

Qe

Revised essential materials standards for 202-S, 221 and 22u4-T,
TBP and 231 were developed from chemical flow sheets supplied
by the Process Pngineering Unita. The Cost Standards Manual
for Separations Section, HW-27193, was completely revised and
reissued, The work of re-engineering the labor standards in
all plants is continuing.

L]

Work Silgplifica.tion and Cost Reduction

The second series of the Work Simplification Round Tables
program began as scheduled this month for three groups
totaling 31 conferees. Six conferences were held this
month totaling 116 man~hours of instruction.

Ed-11
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be Work Simplification and Cost Reduction (Continued)

A Work Simplification Proposal was issued entitled, "Study of
Accountability Work Load - Redox Plant,”™ in which a recommenda-
tion was made to omit present duplication of clerical work
between Operations and SF personnel., SF Accountability Section
personnel, in the proposed method, would submit data to the
Redox Sub-Section for reporting purposes. The adoption of the
propeosal may allow two clerks to be reassigned elsewhere for a
savings of $9,400 per year. A survey will be made of the utili-
zation and availability of clerical help in Redox before making
a final decision.

c. Engineering Assistance

The study of the Bismuth Phosphate pre-reduction time cycle in
relation to anticipated production demands for B Plant was
completed. The report being prepared will include recommenda-
tions for (1) interchanging the metal solution storage tank in
Section 6 and the spare metal waste neutralizer tapnk to gain .
1100 gallons operating volume in the Section 6 pre-reduction
step, and, (2) installing a holding tank (approx. 3380 gallons)
in the Section 6 centrifuge position to accommodate frequently
occurring metal solution heels in the prime storage tank which
would otherwise extend the operating cycle.

The laundry bullding alr system was re-balanced to provide
improved operating conditions for this fasility. The 277 mock-
up shop ventilation system was surveyed to provide data for
modifications to give more satisfactory cold weather operation.
. The north pipe gallery (Redox) was re-balanced after exhaust
_ fan EF #8 was relocated. Work was started on a complete re-
survey of the entire ventilation system of the Redox building.

Three bids were received to fwrnish eguipment for television
on the Redox .crane. These bids were carefully revieved and
recommsndations were submitted to Purchasing to Justify pro-
curement of equipment to satisfy Jjob requirements.

d. Property Management

Procedures and plans are being formulated for establishment of
a routine system for maintenance of Landlord properties. It

is proposed to establish schedules with standard times and
costs, This would greatly facilitate maintenance-manpower :
planning, and, it is hoped, materially reduce maintenance costs
of landlord properties while actually improving their condition.

The Property Management Group has approved the burning of the
200 Area guard towers, excluding search lights. Work orders
have been issued to remove the lights and burn the structure.
The disposal by burning was recommended by the Radioclogical
Sciences Department because of radioactive contamination on
and around the towers.

2 a~ 5202 o DEC@S&HED
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d.. Property Management (Continued) | %

The extensive program to improve housekeeping of the 200
Areas was continued during September with the result that
the major portion of the cleanup is completed. However,
the efforts will be continued to improve the appearance
of the 200 Areas.

F., Significant Reports Issued

1.

Routine
Nuaber Title : S Author
HW-33265 Separstions Section Redox Plant Sub- R.T. Jessen

Section Monthly Report - September 195k

BEW-332T79 Separations Section Metal Recovery Plant V.R. Chapman

.. Sub-Section Monthly Report - September 1954

HW-33333 Separations Section T Plant Sub-Section C.T. Groswith
Monthly Report - September 1954

HW-33312 Separations Section B Plant Bub-Section T. Prudich
Monthly Report - September 1954

HW-33332 Separations Section Z Plant Sub-Section W.N. Mobley
Monthly Report - September 1954

BW-332TT Separations Section Analytical Sub- L.M. Knights

' ' Section Monthly Report - September 1954 .

BW-332k6 Separations Section Radiation Monitoring A.R. Keene
Sub-Section Monthly Report - September 1954

Confidential Undoc, Separations Section Projects & Personnel 0.V. Smiset

Development Sub-Section Monthly Report -
Septenber 1954

Orficial ‘Use Only- Separations Section Powver & Maintenance C.P. Cabell

1215203

2.

Sub-Section Monthly Report - September 1954
HW-33292 Separations Section - Essential Materials G.E. Cooper

“EW-32TT5° " Essentlal Msterial Arem Report to Cost  G.E. Cooper

' snd Purchasing :
EW-32928 ° Essential Material Conswmption ror G.B. Cooper
* 'Redox Plant

" EN-32927 ' Essential Material Consumption for' G.E. Cooper

TBP Plant

| HEW-32926 Essential Material Consumption for P -G.E. Cooper

Plant
HW-33002 Separations Section Waste Status Summary D.E. Peterson

‘ml-33291 ~* Monthly Progress Report - Plant Expansion F.A. Hollenbac

Projects & Personnel Development Sub-
Section Separations Section - September

1954

Non-Routine

HW-32967-RD Essential Materials Standard for T R.H. Silletto
Plant - ME Repdrt No. 5

HW-3296T-RD Essential Materials Standard for Metal  G.R. Ruzicka &
Recovery Plant RH. Silletto
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2. Non-Routine (Continued)

Number : Title Author
HW-33165-RD Redox Essential Materials Standard, ME V.P. Madsen
Report No,. 6
HW-33244-RD Essential Materials Standard for 231 R.S. Himmelright
Bldg., ME Report No. 7
None . Revision to Equipment, RMA Briquetting R.S. Himmelright
Hood, Work Simplification Proposal No. 6
None Study of Accountability Work Load, Redox V.P. Madsen
Plant Work Simplification Proposal No. 7
None Purex Facility Crane Requirements, Letter F.A. Hollenbach
form to W. M. Harty, dated Sept. 2, 1954
HW-33125 Plutonium Metal Turnings Fire W.N. Mobley
HW-32908 BPX Process with Thorex Adaptability C<.R. Anderson
HW-33160 Proposed Phase Separator for Extraction L.W. Finch
Process ’ ~
HW-33001 Redox Process Discussion Meeting O.F. Beaulieu
None Report of Vapor Phase Reaction in D-13 R.T, Jessen by
Vessel 0.F. Beaulieu
HW-33190 Radiation Incident, Class I, No. 363 R.E. Slater
HW-33191 Radiation Incident, Class I, No. 385 R.E. Slater
IIT PERSONNEL
A, Orgg_ni_zation
There were no significant organiza.tion changes in the Sepa.rations Section
in September, - .
B. Force Summary
"""" o Start of -  Bad of Net
Month = Monmth -~ Change
: pilIviie cn e EE T B
Section Geperal™*® T : ‘ 2 R 0
Redox Plant Sub=-Sectfon ~ oop22 - 230 18
Metal Recovery Plant sms-Secuon 301 -6
Z Plant Sub-Section ™ : 181 185 in
T Plant Sub-Section 154 198 A
B Plant Sub-Section g 6 L
Power & Maintenance Sub-Section 328 320 -
Projects & Personnel Development - 65 1
Analytical Sub-Section - 165 - . 16k - -1
Radiation Monitoring Sub-Section 1 79 '£.2

C. Safety Experience

There were no major or sub-major injuries in the Sepa.rations Section in
September.
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D. Radiation Experience
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Two Class I radiation incidents occurred, involving; (1) potential
excessive exposure to railroad crewmen, when several metal pieces

were dropped from a bucket into a cask car well during charging
operations (No. 383 - EW-33190); and (2) two operators who worked
without proper monitoring near canyon deck contamination of 40 rads/hr-
(NO. 385 - HW-33l9l). .

Initial efforts to remove stack-emitted radioactive particulates
from occupied locations in the 200 West Area were not successful as
blow-in from surrounding contaminated areas occurred. The entire
program was reviewed and modified to include more intensive '
monitoring of employees who work outside and expedite plowing of
highly contaminated ground areas east of the Redox Plant.

E. Personnel Activities

1. Personnel Programs and Tra.ining

G.EB. Selection Program evaluation is underway for eight Opera-
tions Unit personnel. Fifty-eight weekly personnel attended
training programs which included Process and Equipment,
Radiation Monitoring, Instrument, Safety and Security Orienta-
tion. In addition, 28 supervisors attended the first meeting
of the Supervisor's Safety Training program and 50 supervisors
attended six programs covering non-exempt ratings. Forty-nine
supervisors attended the first meeting of a series of Informa-
tion Meetings for first line supervisors conducted by the
Section Manager.,

2. Visitations o e

No visitations were made by Separations Section personnel during
the month.
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ENGINEERING DEPARTMENT

SEPTEMBER 1954

TECHNICAL SECTION

Gross porosity in the braze layers of lead dip canned fuel elements has
severely limited slug production in recent weeks. As many as 75 percent
of the slugs in some lots have been rejected for porosity, which is
associated with the use of slug cores heat treated in a new submerged
electrode furnace at Fernmald. More moderate amounts of porosity found
with uranium heated in slug form at HAPO (particularly Mallinckrodt metal)
have also significantly reduced canning yields. The porosity apparently
results from the outgassing of hydrogen from the slug core during the
canning operation and becomes increasingly severe when the hydrogen content
of the uranium exceeds about 2 ppm. The recent process changes coincident

- with the use of the new Fernald heat treating facilities and the recent process

conditions during ingot manufacture at Mallinckrodt are being reviewed to
determine what factors have lead to increased susceptibility to hydrogen
pickup and increased hydrogen contents.

The successful extrusion of thirty-two unalloyed uranium billets was car-

ried out by Bridgeport Brass at Adrian on August 31 and September 1. Exami-
nation of the extruded material showed the hole to be round and concentric
within desired tolerance. From this extrusion trial the conditions necessary
for production of hollow uranium rods with a 1/4 inch hole have been developed.

There was only one slug rupture of normal uranium during the month. There
were two ruptures of thorium flattening pileces, one a8 cap failure and the
other a longitudinal split occurring at an exposure of 1250 MWD/AT.

The production test.at C Pile of two tubes of cored uranium slugs and two
tubes of control slugp have been irradiated at high powers for about two
months. No failures have been encountered.

Two hundred and thirty-six hot-press canped, nickel plated, solid uranium
fuel elements were charged in G Pile on_ Septemher 3. One is scheduled for
discharge at 300 MWD/T about November 1. Approximately 120 hot-press canned,
nickel plated, externally cooled only, cored uranium elements were shipped

to C Pile for charging during the month end shutdown. Canning of hot-pressed,
nickel plated, internally and externally cooled elements has commenced. About
225 pieces will be canned for irradiation at C Pile.

About 150 tubes of J-Q columns have been charged in H Pile and 150 in C Pile
as a part of the program to supply Oak Ridge vith {rradiated material for
pilot plant use,

The Redox plant performance improved through the month with respect to uranium
decontamination and waste loss reduction. Plutonium quality remained excel-
lent. Several changes were made to the second and third uranium cycle por-
tions of the flowsheet with the objective of repressing emulsion and entrain-
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ment problems vhich appear to be the cause of the inadequa®® decontamina-
tion of uranium. Some relief was obtained by these actiona; however, the
greatest improvement in performance was assoclated with the firat cycle
operation. This improvement is accounted for by restricting the types of
recycle material introduced into the plant to those least likely to contain
emulsifying agents.

A vapor phase reaction occurred in the salt vaste receiver in the Redox Plant
vhich resulted in a pressure surge in the tank and associated piping system.
The source of ignition is not clearly established but is associated with

the tank agitator wvhich was deformed as were other tank intervals, Inspec-
tion of the failed agitator may permit more definite conclusions. The inert
gas blanket wvas not adequate to reduce the oxygen-hexone ratio below the
lower explosive limit and equipment changes were made to increase the effec-
tiveness of inert gas blanketing.

Scavenging of the Waste Metal Recovery Plant aqueous waste stream with nickel
ferrocyanide was inaugurated during the latter part of the month.

Continued correlation of MWD/T and N/g/s data has indicated that the MWD/T
value can be raised to 205 on a weighted basis with satisfactory adherence
to the 20 N/g/s limitation.

Three Bisauth Phosphate Plant precipitator vessels (T-D-1, B-D-1, B-E-1)
have been opened for examination., In all three vessels the weld metal has
been preferentially attacked with respect to wrought material. It would
appear advisable to reweld the D-l1 and E-]l vessels and to inspect all B
Plant startup.

Some properties of a lattice of 0.9 inch diameter, cored, enriched uranium
(0.8% U-235) slugs on & 4.5 inch spacing were determined by extrapolation

of exponential pile data and by calculations based on the most recent nuclear
constant data. Under cold, clean conditions loss of water is calculated to
cause a reactivity loss of about 1000 inhours. At operating temperatures
this loss of reactivity would be increased, calculations, which are subject
to considerable uncertainty, indicating total temperature coefficients of
-5.k x 107°/°C and -12.3 x 1077/9C for the wet and dry cases, respectively.
These data are for zero exposure metal anly. The effect of exposure on
temperature coefficients has not been calculated for this particular lattice
but calculations for a wet H-type lattice, which may be roughly applicable,
indicate & substantial effect. For example, a gain of ca. 1.5 in-hours per
MWD/T of exposure at 27 C increases to about 4.6 in-hours per MWD/T at 427 C.

For the first time it appears possible to analyze plutonium in a separations
process feed solution by a direct chemical (coulometric) method. This opens
up the possibility of a complete chemical material balance across a separations
plant with elimination of discrepancies resulting from the use of a combined
radiocassay--chemical assay system.

F-2
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DESIGN SECTION

Distribution of Deaign Section effort for the month was as follows: 30% to
Design Development; 19% to the 1952 Hanford Expansion Program; 20% to
Reactor Plant Modification for Increased Production; 4% to the 4-X Pro-
gram, and 27% to other projects and design orders. Design Development
activity wvas down slightly from the rate for the previous month with a
corresponding increase in 4-X Program effort.

Total design for Project CG-558, Reactor Plant Modification for Increased
Production advanced to 38.5%. Scope design is 85% complete and detail
design was advanced 8.3% during the month to 33.1% complete. Work is
continuing on preparation of Project Proposal, Revision 4. This proposal
incorporates the revised scope of work in accordance with Modificaticns

S and 6 of Directive HW-309. The current design estimate for CG-558 is
$1,400,000 and the construction estimte $25,400,000.

Activity on the Hanford L.X Program continued to gain momentum. Scope

design for the reactivation of B Plant was completed and preparation of a
project proposal for CG-603 to include B Plant reactivation, T Plant Third
Extraction Cycle, and 231 Modification is in progress. Preliminary studies
are continuing on the 300 Area and Metal Conversion Facilities. These studies
are investigating capacity requirements and alternate methods of obtaining
required increases.

Detail design for 1706-KE Recirculation Facilities was advanced 12% to
40% complete.

Design scope was completed and a revision requeat approved to install
ammonia scrubbers in the Purex dissolver off-gas system. Scope design
vas completed for Redox nitric acid recovery and ammonia removal facilities.

Reactor design development studies for an intermediate power level dual-
purpose resctor continued during the month and an interim feasibility
report vas issued. Other studies includes investigation of the potential
reactor power level increase resulting from operation at higher process tube
outlet pressures and temperatures. A report wvas issued on the effect of the
loss of stesm to the process pumps at 100-B, C, F, DR and H.

Separation design development activity included the completion of the TEX
study with issuance of a feasibility report which indicates that the proposed
facilities are not economically feasible on a short term basis. A BFX

study is being prepared vwhich provides for the shutdown of TEP and T Plants
by converting B Plant to a solvent extraction facility. The Purex capacity
study vas substantially completed and the results indicate that equipment
such as Jets, rotameters, and control valves are the only bottlenecks below
an instantaneous plant capacity factor of 2.0.

- 0[%5’&’0@
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At the end of the month construction completion status of major projects
vas as follows:

cEEletion
Project No. Title Scheduled Actual
CG-496 Recuplex 81% 75%
CA-512 100-K Area Facilities
KW - Water Plant 100 98.7
Reactor and Building 100 99.3
KB - Water Plant 100 91.3
Reactor and Building 9k 87
General Facilities 97 91.3
CA-513 Purex Facilities, Part "A" 85 73
Part "D" , ’ 88 .97
CA-S51h 300 Area Expansion . 60 64
CG~-535 Redox Capacity Increase, Phase II 80 76
CA-546 Tuel Element Pilot Plant 51 30

Blav-Knox carpenters, vho had been on strike since August 13, 1954, returned
to work at the Purex site on September 2, 1954. Millwrights have continued

to protest the assigmment of machinists to current work in 2101-M Building;

however, this has not reached serious proportions.

The warehouse service for Minor Construction Miscellaneous Stores now
includes about 60% of the store stock material formerly stored and controlled
by Kaiser Engineers. Three major items, electrical equipment, protective
clothing, and small tools, are yet to be received.

At 2101-M Building, production was begun on graphite to be machined for the
Physical Constants Test Reactor, and completion was estimated at about
October 31, 1954. Acceptance testing of 105-KW Reactor and Building pro-
gressed to 34% complete. Preparations were completed for parts of the dynamic
Tlow test concerned with raw water back-up, and acceptance testing for ser-
vice vater back-up vas begun. The process water system for 105-KW has been
tested under low pressure in final preparation for the dynamic flow test.
For 105-KW Reactor final repeirs and adjustments are being made on both rod
systems. The Ball Third Safety System is being given final adjustments and
tests, as are all electrical and instrument systems. At 105-KE Building
the front face hydrostatic test and acceptance testing of air systems began
late in the month. The 24" cross-tie line has passed a flow test of

40,000 gpm. Delivery of a new secondary pump bowl casting has been promised
for early October 1954. Two more complete castings and two halves have been
shipped from Oakland, California, to Portland, Oregon, for finishing. The
100-K railroad wvas completed during early September, and subcontracts were
completed by the Steel Construction Company and Midwest Piping, Inc.

Work on CA-539, Additional Waste Storage Facilities for Redox, was completed,
and the facility was accepted September 8, 1954. Comstruction of the 202-A
Building was reported by the contractor as 71% complete. Miscellaneous small
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placements of concrete were made, and concrete cover blocks were completed.
Amercoat painting wvas completed through Cell "E," and the stainless steel
liner in the Decontamination Cell was essentially completed. Installation
of piping in the Hot Pipe Trench progressed to about 88% complete. Lines in
all galleries are being tested and flushed. Installation of tanks in Cell
"D" and in Acid Storage wvas completed about mid-September. Eight sections
of the 291-A Stack liner were installed. Equipment placement in 202-A
Building included nine vessels in the Canyon, three vessels in the Service
Area, and eight agitators in the Service Section. Electrical and instrument
work consisted of connecting, testing, and checking. Additions to Filter
Plant and Power Plant have progressed to the stage of final testing.

ORGANIZATION & PERSONNEL

Total on Roll, September 1, 1954 1,496
Accessions 26
Separations h5
Total on Roll, September 30, 1954 1,477

.!!-' A%zZﬁaﬁyzgy
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ENRGINEERING ADMINISTRATION SECTION

SEPTEMEER 1954

The first cycle of the 30-day inventory of classified documents using IEM

listing vas completed on September 7. Lists for personnel in the AEC were

packaged and sent to the Commission, with a request for directions on

future inventories of AEC persocnnel. The second round of the inventories
. Was begun on September 9 and 469 1lists were mailed out by month's end.

The checking of the lists is proceeding more smoothly and the overtime

worked on document inventories was markedly reduced.

The incorporation of the TOO Area document holdings into the 300 Area docu-
ment collection was begun, and the destruction of excess copies is proceed-
ing satisfactorily. Only one copy is being retained of all HW documents
six months or older, unless they are pending reserves. Care ia also being
taken to retain (1) a legible copy for future reproduction and (2) a signa-
ture copy. Of approximately 237 drawers of documents in 700 Files, 1L
have been consolidated to date.

During the period Technical Publications was assigned the task of surveying
and keeping current a file of publicly release technical, engineering and
scientific informetion concerning Hanford. To assist in this program,
Public Relations has extended the scope of its press clipping service and
all clippings are being reviewed by Technical Publications. It is planned
to incorporate into the index all previously published informmtion on
Hanford, and to maintain it on a current basis thereafter.

During the month the following major contract activities were handled:

1. Modification No. 1 to Special Agreement No. G-31 between General Electric
and Abadan-Spokane covering an extension of time and revision of contra.ct
price was signed by Abadsn-SpokAnc on October 1, 1954,

2. Special Agreement No. G-48 between General Electric and the Future
Farmers of America, Inc. providing for the exchange of certain sheep
was executed by Future Farmers September 30, 195k,

3. After review of the security facilities available to Dr. George Watt
for the protection of classified documents assigned to him, the Atomic
Energy Commission Security Division has withdrawn his right to hold
classified material., No objection was raised to the continued consult-
ing work of Dr. Watt as long as it involved only work at the Plant.
Modification No. 1 to Consultant Agreement No. 116 providing for an
extension of time of the agreement was forwarded to the Commission
for approval September 14, 1954,

4, Special Agreement No. G-49 between General Electric and the University
of California at Los Angeles covering the use of University-owned
seam welder was sent to the University for execution September 20,
1954.
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5. Modification No. 1 to Consultant Agreement No. 122 between General
Electric and Stanford Research Institute providing for an extension
of time has been approved and conformed copies have been distributed.

6. Invitations to Bid on the printing of Hanford Works Official Telephone
Directory were issued September 27, 1954. Bids will be received
October 20, 1954.

T. On September 23, 1954, the Chief, Patent Branch of the Atomic Energy
Commission forwarded the eleventh interim patent clearance certifica-
tion covering Hanford Operations work under General Electric Company
prime contract No. W-31-109 ENG-52 for the period May 1, 1953 through
April 30, 1954,
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VISTITORS AND RUSINESS TRTYPS

J. C. Ballinger visited Knolls Atomic Power Iaboratory and General Engineering
Laboratory, Schenectady, New York, September 21 through 25, to explore possibility
of transfer.

D. H. Curtiss and L. H. McEven attended the American Chemical Society meeting in
New York City, New York, September 13 through 17.

R. V. Dulin and G. E. Wade visited Argonne National laboratory, LeMont, Illinois,
September 13; Westinghouse Atomic Power Division, Pittsburgh, Pennsylvania, Sep-
tember 15; and Knolls Atomlc Power laboratory, Schenectady, New Iork September
15 and 17, for discussions on KAPL-120 loop design.

A. G. Dunbar attended the Instrument Society of American meeting in Philadelphia,
Permsylvania, September 20 through 26.

L. H. McBwen and W, C. A. Woods visited Oak Ridge National ILaboratory, Oak'Ridge,
Tennessee, September 20 and 21, for technical consultations.

J. M. Davidson and J. . Fletcher visited Phillips Petroleum Company, Idaho Falls,
Idaho (Arco), September 13 through 15, for liaison regarding proposed facility.

J. Ev. Rector is at Asco Sintering Company, Los Angeles, California, beginmning
' September 7, for consultations of fabrication of boron carbide rings. This visit
will be completed during October.

CRGANTZATYON AND PERSONNEL

August September

Administrative = 5
Pile Development o) 62
Pile Engineering i) g
Special Yrradiations 2L 25
Technical Liaison 6 6
Total 17h 172

Pile Develorment: Two Engineering Assistants 12 terminated to retwrn to school.

Pile Engineering: One Senjor Engineer was hired in, two Technical Graduates -
Rotaticnal transferred in from Design-Design Engineering, three Engineering Assist-
ants 12 terminated to returnm to school, one Junior Engineer was drafted into the
Army, and one Technical Graduate was converted to Junior Engineer.

Special Trradiations: One Technical Graduate - Rotational transferred in from
Radiological Scisnces-Biophysics.

l
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PROCESS TECHENOLOGY ‘49!.
Power Level Limits ‘ /ip

During September, the power levels were limited by the Manufacturing Department, to
a meximum tube outlet temperature of 100 C at the B Pile and 95 C at the other piles.
Limitations established by the Process Specifications would usually have allowed the
limiting tubes to operate at outlet temperatures between 100 C and 105 C.

Pile Technology Sub-Section . S %: W - 32000LD50 )

Process Changes

Four revised Process Specifications - Reactor Process were approved. Specifications
26, 51, 55, and 56 were made applicable to the K Piles. Improved horizontal rod de-
signs were covered. Inflexible specifications for calculating rod withdrawel times
were replaced by general methods. Some revisions to K radiation monitoring instru-
mentation are required by the new specification 56 and trip point setting were relaxed
at low tube outlet water temperatures.

Slug Rupture Experienced in September

Uranium - One slug rupture occurred in normal uranium metal during the month. This
was a side failure of a smooth surfaced, triple-dip canned plece at C Pile. This
rupture occurred in a tube charged under PT 105-519-E. The metal had been subjected
to outlet water temperatures as high as 110 C and falled at an exposure of 432 MWD/T.

Thorium - Two ruptured pieces were discharged from a thorium poison column at B Pile.
One of these was a cap failure, with a pinhole in the weld. The other piece was split
from the weld end to approximately one.inch from the can end. The plece which split
was at an exposure of approximately 1250 MWD/AT. It had attained calculated powers

of 8 to 10 KW per foot.

Enrichment Alloy - High reaedings of swabs taken on the downstream dummies fram a "C"
Metal enrichment tube at C Pile indicate a probable rupture in the metal from this
tube. The metal was discharged and has not yet been inspected.

Comparison of Triple Dip end Lead Dip Canned Uranium - Approximately cme hundred fifty
tubes of smooth, triple-dip canned slugs (A Lot pieces) and one hundred fifty tubes
of smooth, rod-transformed, lead-dip canned slugs (B Lot pleces) have been scheduled
for irradiation to 900 MHD/T exposure at H Pile so that comparative rupture rates for
the two metal types may be obtained. At the present time the A lot tubes are at an
aversge exposure of approximately 550 M{D/T and B lot tubes are at an average ex-

posure of approximately 525 NWD/T. As yet, no failures have occurred in either group.

Irradiation of New Fuel Slugs

Cored Slugs - Production Test 105-570-A - This production test authorizes the irradi-
ation to failure of & tubes of cored-uranium lead-dip slugs and 4 tubes of standard
control slugs at both high and lower tube powers. Four tubes charged at C Pile have
operated for two months without incident. The remaining four tubes were charged in
F Pile September 1.

Mechanically Bonded Slugs - Point Pressure Closure - Production Test 105-575-A - Two

tubes each containing two four-inch, mechanically-bonded, point-pressure-welded slugs
centered with normal uranium pieces have been irradiated for two months in D Pile.
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These slugs ars heing irradiated for metallurgical examination and are scheduled for
200 and 600 MWD/T exposure. The tube scheduled for 200 MWD/T will be discharged in
the first week of October.

Powder Metallurg% Slugs - Production Tast 105-576-A - This production test authorizes
the exposure of control tubes at C Pile, 10 control tubes at F Pile and about 30

supplementary tubes at F Pile. All slugs in F Pile will be discharged at normal goal
exposure, 575-T75 DND/T. Of the 5 tubes (4 tubes Powder Met., 1 tube standard pro-
duction) in C Pile, 2 ruptures will be incurred (1 in Powder Met. and 1 in standard
production). The C Pile tubes were charged September 16, and F Pile tubes may be
charged after 6 weeks' experience at C Pile.

Unbonded Slugs - Production Test 105-578-A ~This production test. authorizes the irradi-
ation to failure of "C"-Process-camed solid and cored uranium slugs, and of nickel

. plated "C"-Process-canned solid uranium slugs. A total of sixteen tubes will be
charged, and six of these will be irradiated to rupture. The slugs are being canned
and may be charged in October.

Hot-Press-Canned Slugs - Production Test 105-577-A - This production test authorizes
the irradiation of solid slugs with fusion and diffusion welds, cored slugs with
fusion welds, and control slugs. Charging was accomplished in C File September 2.
Fifteen tubes were charged, and four of these will be irradiated to rupture.

Unbonded Slugs - Point Pressure Closure - Production Test 105-580-A - A production
test authorizing the irradiation-of unbonded slugs with point pressure closure has
been approved. A total of 8 four-inch pieces, spaced with normel slugs, were charged
in three tubes during September and are to be irradiated to 200, 400, and 675 MWD/T
for metallurgical examination. A fourth tube contains 4 unbonded cored enriched
pleces centsred by 18 umbonded cored pieces and solid aluminum dwmmies. This tube
will be irradiated to rupture.

Development Test 195-283-A - Irradiation of IQS~7 Metal and Development Test 105-581-A
Irradietion of IQS-0 Metal - These tests have been approved and authorize the irradia-
tion and special pickup of four and six tubes of slugs made from IGS-7 and IQS-8 uran-
ium, respectively. The diffsrences between this and normal uranium are that it is
cast into slightly different sized and shaped ingots, and that the IQS-8 ingots were
not hot-topped. Pre~ and post=irradiation measurements will be cbtained.

Unbonded and Mechanically Bonded Point-Closed Slugs - Production Test 105-584-A -

A production test to authorize irradiation of unbonded and mechanically bonded point-
closed slugs has been written and is circulating for approval. Lead-dip control slugs
will also be irradiated for comparison., Three tubes of each of three slug-types will
be charged. Irradiation will continue until one rupture has occurred in each of the
three types of metal charged.

Production Quantities of Cored Slugs - PT 105-591-A - Approval is being requested for
this test which has been written to authorize the charging and irradiation of pro-
duction quantities of cored slugs (both extruded and drilled) umtil 100 and 30C Arees
process specifications have been issued. The first slugs, arriving in October, may
be charged in November.

Irradiation of Extruded Cored Slugs - Evaluete Process Development - Development Test
le-QEEqA - Approval is being requested for this test which authorizes charging three
control tubes for metallurgical inspection from each month's supply of cored slugs

received at HAPO during the development period of cored slug production. One tube of
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extruded cored slugs already available for charging is also . Equal
numbers of drilled cored slugs, when available, will be charged in the same tubes.
Exposure will be limited to 900 NWD/T and no slug failures are expected.

Irradiation of Extruded Cored Slugs - Test Ultimate Performance by Irradiatiom to
Rupture - Production Test 105-590-A - This test has been proposed and is being writ-
ten. Four tubes of extruded cored slugs and four tubes of standard production metal
will be charged in C Pile. Irradiation will continue until both types of metal ex-
perience two ruptures,

Uranium Silicon Alloy - Production Test 105-586-A - Approval is being requested for
this test which authorizes the irradiation of silicom alloy solid slugs from ingots
(1 tube) and from Dingots (4 tubes) also silicon alloy cored slugs (3 tubes). The
four tubes from Dingot stock will be irradiated until two ruptures occur. Standerd
production metal (4 tubes - 2 ruptures) will serve as control. The cored slugs
will be irradiated to 900 M¥D/T. _

Internally and Externally Cooled Slugs - Production Test 105-587-A - This test has
been proposed and is being written to authorize irradiatiom of 7 tubes of I and E
slugs in C Pile. Three tubes will be discharged at exposures up to 900 MND/T. Four
tubes will be irradiated until 2 ruptures occur. Standard production metal (4 tubes -
2 ruptures) will serve as control. It is planned to measure outlet water tempera-
tures in the core and in the annulus.

Manufacture of QOther Products

Preliminary Irradiation of J-Q Columms - Production Test 105-567-A - The second
scheduled diacharge of one column from the H Pile J-Q block loading was made 9-29-54 .
Tube 2674-H had an approximate exposure of 75 MWD.

A second revision to the exposure plans for the remaining eleven columns 13 necessary
to meet AEC requirements and Supplement A (revised) will be issued in October. It is
planned that ten tubes will be exposed to about 175 MVD/tube.

Quantity Irradiation of J-Q Columns - Production Test 105-579-A - There are now 148
J-Q columms in H Pile and 150 J-Q columns in C Pile under this test. Exposure re-

visions at the request of the Commission have resulted in many changes to the ori-
ginal test and Supplement A. These will be recalled and replaced by a revised test
during October.

High Exposure Thoriwm - Production Test 105-551-A - It was necessary to dlscharge
1371-B on 9-20-54 due to rupture. The exposure was about 1230 M{D/AT; it had been
planned to reach an exposure of 3000 MWD/AT. The ruptured piece was badly swollen;
the can wes split, and there appeared to be cracks in the thorium itself. This
piece will be examined in the Mstallurgical lLaboratory. The remaining 34 pieces
were examined and another slug was found with a pin-hole penetration of the weld;
small bubbles were observed escaping from this hole. Many pileces were badly pitted
on and near the end swrfaces; severe weld attack was evident and a heavy scale was
also present on the end surfaces.

The ruptured piece from 3480-B was examined in the Metallurgical Laboratory and
found to have large compact messes of white powder (assumed to be thorium oxide)
under the swollen areas. The can was so badly damaged that it was not possible to
determine the point at which water first entered the can. The piece will be sec-
tioned at a later date.
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Three of the four tubes discharged under this test have contalned ruptures; there-
fore, the remaining two tubes (2872-E and 3179-D) will be discharged at the first
opportunity. A final report on the test 1s planned for Octcber.

Mint Irradiation at C Pile - Production Test 105-562-A - The behavior of present
fuel and target slugs at high tube powers is being investigated at C Pile. The bulk
of the slugs irradiated under this test have been discharged at exposures near 100
MWD/tube. Cold-canned, hot-pressed and Al-Si canned fuel slugs reached goal ex-
posure with no rupture incident at powers slightly less than the surrounding uranium
colums. Eleven representative tubes containing weighed metal have been scheduled
to exposures up to 150 MWD/tube.

PILE PHYSICS

K Pile Startup Program Planning

HW-32949, "Monitoring and Test Procedures - KW Dry Temperature Coefficient Test,"
issued during the month, presents a detailed account of the test procedures and of
the arrangements for monitoring metal temperatures and tube expansion in order to
perform the test safely. General agreement was then reached with Reactor Section
regarding the temperature limits to be imposed and the monitoring and safety re-
quirements. A short authorization document will be circulated for signature appro-
val in the neer future modifying the conditions outlined in HW-32949 only slightly.

A step-by-step startup program operating guide has been prepared and turned over to
Reactor Section for further refinement. Talks have been given to newly assigned KW
operating personnel to point out the objectives of the tests and to describe the
non-routine procedures to be employed.

Febrication of components for the various tests 1s progressing. The thermocouple
slugs, the test hole expansion-relief flanges, and the shielding slug recovery splines
‘required for the dry temperature coefficient test have been completed. Rubber pig-
tail blanks are on order from offsite, and work orders have been issued for test hole
thimbles and shield plugs and for the gas-lock box and graphite boats required for
flux traverse work. Discussions have been held with the maintenance supervision re-
cently assigned at EW concerning help they will be expected to provide during the
tests and equipment they will be expected to use or provide.

Further planning work includes making up crew schedules, securing necessary data
forms and tables, and performing sufficient interpretive calculations in advance to
be able to apply test results as soon as possible after they are obtained.

Product Yield and Quality

Detailed tracing of the exposure history of various batches of product ultimately
fabricated into shapes indicates that the quality of low exposure material discharged
at C Pile is slightly lower than that at the older piles. Values from the limited
data so far indicate that the weighted low exposure level for obtaining material
which exactly meets specifications would be about 215 NND/T at C Pile and about 220
to 225 MWD/T at the old piles. As a result of discussions with Manufacturing and
with Separations Technology personnel, the C Pile goal exposure was raised from 150

MiD/T average to a weighted average of 205 MWD/T.
nEQ) aceiniEn
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C Pile Enrichment _

As a result of the decrease in overall metal exposure in C Pile due to its low ex-
posure program, the effectiveness of the enrichment pattern in providing a flat
flux distribution fell off considerably. At the beginning of the month, the C
Pile was operating with only 1400 effective power tubes, 82 partially depleted en-
richment colums in the third lattice unit from the reflector, and with only 200
inhours excess resctivity held in control rods plus poison columns.

An enrichment calculation was performed based on current temperature distributions
and bucklings measured during C Pile startup in order to extrapolate from the pre-
sent enrichment condition to an optimum distribution. These calculations indicated
that 20 to 30 enrichment columns would have to be added in the third lattice unit
to provide 1600 effective tubes. After ten enrichment columns were subsequestly
added in the fourth lattice unit ring and light flattening adjustments were made,
from 1530 to 1550 effective power tubes were observed. With so little excess re-
activity available the flux distribution efficiency is almost as dependent on flat-
tening flexibility as it is on the location of the enriched ring; by supplying re-
activity for additional flattening column flexibility, & small amount of additional
enrichment in this situation may thereby contribute more to production efficiency
than would normally be expected.

Pile Safety Studles

A slowly converging series solution has been obtained for the behavior of a Hanford
reactor in terms of power as a function of time, following instantaneous stoppage of
the coolant flow. If numerical results from a single calculation show a satisfac-
tory rate of convergence, the problem can be set up for IEM calculation.

Attempts at a more exact calculation of the effects on scram transient measure-
ments associated with varying detector position have not been successful because
little is known of the characteristics of Mathieu functions which arise in the
analysis.

High Density Concrete Attenuation Measurements - Effects of Heating

The following table summarizes the measured densities and neutron shielding effec-
tiveness of the various high density concrete slabs tested in the DR test wells
both before and after they had been heated to 100 C for three weeks:

Type of Concrete = Iron-Limonite Magnetite~-Limonite Magnetite
Before After 100 C Before After 100 C Before
Heating for 3 wks. Heating for 3 wks. Heating

Density, gm/cm3 4.2k 4.06 3.40 3.3k 3.29

Neutron Relaxation
Length, cm 7.69 8.34 9.01 9.52 9.47

Interpretation of Simulated Masonite Burnout Experimental Data - Development Test
105-548-A

A numerical evaluation of neutron foil activation data in terms of biological dose
has been undertaken in conjunction with the study on mesonite burnouz as a function

121527
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of shield thermal exposure. The steps in the calculation consisted of postulating
the distribution of numbers versus energy range of neutrons not directly measurable
by rescnance detectors and of summing the products of neutrons times biological
effect per neutron over all ranges of energy from thermal energy to 10 Mev. This
analysis indicates that over 90 per cent of the total neutron dose is caused by
neutrons with energies in excess of 100 kev. The approximate resulting biological
dose as a function of masonite removal is given in the following table, assuming

a fringe tube power of 300 kw:

Shield Burnout Inches Masonite Per Cent Masonite

Configuration Removad Removed Total Dose
Undamaged 0 0 10 mrem/hr.
Step 1 6 . 22 50

2 9 3/8 35 150

3 12 3/4 47 400

Lo 16 1/8 60 1000

HEAT TRANSFER

CoolingeBy-Boil‘ngfConclusions

Based on experimental data obtained from the 189-D mock-up facilities, it has been
estimated that steam qualities on the order of 40 - 70 per cent can be generated
safely in Hanford type process tubes operating at pressures in the range of 500 -
1000 psi and with tube powers in the range of 500 - 1000 EW. These qualities would
be valid for a 28 ft. "cosine" charge, and they were based on a straightforward
extension of experimental data obtained with "uniform” heater tubes at pressures
up to 800 psi.

As a first rough approximation, it has also been estimated that a full operating
pile could actually operate at approximately 35 ~ 50 per cent of the limiting
quality associated with the hottest tube. For example, data indicate that an 800
KW, 28 ft., cosine tube at 1000 pai would have a limiting quality of 58 per cent
by weight at the end of the slug charge; it is estimated that the pile as a whole
could be operated with an outlet quality of 20 - 30 per cent.

Calculations based upon experimental data have shown, for a typical operation
condition, that a cosine heat generation tube will permit approximately 4LO - 50
Per cent more steam quality than will a uniform heat generation tube.

The details of the above conclusions are presented in "Permissible Steam Qualities
in Hanford-Type Process Tubes,”" W.D. Gilbert, C.R. McNutt, R. Neidner, EW-33127,

9-22-5k4,

Cooling-By-Boiling Experiments and Stﬁdies

Tests on the full scale mock-up continued to be directed toward obtaining burnout
qualities at high pressures. A test was performed at 630 psia with a 600 KW uni-
form tube to check data obtained previocusly at approximately these conditioms.
Thirty-seven per cent quality at burnout was obtained on this test, 41 per cent was
obtained previously. Part of the difference is known to be due to scale formation
on the heater tube, and it is considered that the data are in quite good agreement.

— DECLESHE
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Tests were also conducted successfully on the short-scale mock-up. These

testa were over a range of pressures from 100 to 800 psia and specific powers
(for C Pile geometry) fram 25 to 75 KW/ft. These data are very important from
two standpoints: (a) they represent the only experimental burnout points above
630 psia and (b) they represent the cnly data at specific powers above about 25
KW/ft. Several facts were noted from the data: (a) they agree quite closely
with full scale mock-up data, (b) the permissible qualities found at 800 psia
were 2 1/3 times those found at 100 psia, (c) there is no indication that quality

does not increase at a linear rate with pressure for the region above 800 psia
and (d) slug surfaces can be cooled-by-boiling at powers at least up to 75 Kw/ft.

W,

Further tests are planned on both mock-ups. When additional equipment becomes
available, full scale tests at 800 psi and 1100 KW (23 ft.) will be conducted.
Emphasis with the short scale equipment will be on obtaining data at 10C Kw/ft.
or higher.

H Loop Boiling

After a few unsuccessful attempts, boiling on a semi-equilibrium scale was
achieved in the E Loop on 9-24-54., Stable boiling existed for 1 - 2 minutes
with an outlet steam quality of about -8 per cent for a back pressure of 310

" . psia. It is very probable that equilibrium boiling conditions could have been

meintained had not an air operated flow control valve operated improperly.

Equipment Procurement and Installation

Project CG-605, installation of the motor generator and associated equipment,
was approved and foundation work (for the generator and cubicles) is in progress
by Minor Conmstruction. Foundation completion is estimated for October 8.

Work is progressing on procurement of parts to permit modification of the existing
mock-up to withstand higher pressures. However, delays are already being en-
countered in the delivery of valves, and it is anticipated that pump delivery
will also be considerably behind schedule. Consequently, more effort will be de-
voted to this problem in the immediate future.

Boiling in Pile OQutlet Piping

"Boiling Pile Effluent Pressure Losses," J.M. Roberts, EW-33117, 9-21-54 was
issued. It discusses the pressure drops which could be expected in the rear
crossheaders of a dual purpose reactor. The conclusicn was reached that the
pressure drop would be on the order of 10 to 30 psi for typical conditions.

Tube At Limits

Questions were raised as to the validity of proposed trip-before instability
limits in the case where outlet pigtails were crimped. Consequently, tests were
performed on the full scale mock-up to obtain an experimental answer. Excessive
crimps were placed in the pigtails and it was found that these crimps had no
significant effect on the At limit.

"Steam Loss at 190-B, D, F, DR, and H," M.W. Carbon, EW-33015, 10-9-54 was issued.
It concerns the possibility and consequences of loss of steam at the 190 pumps.

Fb-9
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The recommendaticn was made that tube outlet temperatures not be limited below
105 C. This recommendation hed previously been mede as part of the Technical Sec-
‘tion Process Specifications.

Hydraulics Studies

Further Hydraulic testing of the flow characteristics and distribution in hollow
slugs has been postponed pending receipt of sufficient canned slugs that are to
be used in a production test at C Pile. Since the intermal coolant passage in
each slug will be tapered, this will result in the internal passage through the
entire slug charge having a saw-toothed cross-sectiomn. The characteristics of
this high resistant flow passage cannot be determined with a sufficiently high
degree of accuracy required for this particular in-pile application from the char-
acteristics of wmiform internal diameter hollow slugs.

EXPERIMENTAL PHYSICS

Prototype Physical Constants Test Reactor

Construction of the building to house the Prototype FPhysical Constants Test Re-
actor and the Thermal Test Reactor is progressing on schedule. It is expected
that occupancy can be effected in December. The fabrication of reactor components
is proceeding on a schedule that calls for all majJor fabrication to be completed
by November 1 and a mockup of the mechanical components, including graphite, to
be made in 189-D at this time for performance tests. The fuel has been specified
in detail and should arrive on site before December 15.

The summary report on nuclear hazards - EW-32791, "Summary Report of Reactcr
Hazards for the Prototype Physical Constants Test Reactor”™ has been campleted for
submission to the Advisory Committee on Reactor Safeguards. The analysis shows
the hazards to 300 Area or the surroundings to be small under extreme conditionms.
The rate of reactivity additiom is limited in the design to that which can readily
be controlled by the safety and control systems. In the event that all safety and
control systems fail to operate concurremtly with reactivity addition melting of
the fuel elements is expected to terminate the reaction at the 10 megawatt-second
level. The reactor room is pressurized to the extent of containing all fission
products released in such an excursion. Only in the extreme case in which fuel
vaporization proceeds, i.e. the loss of 6 per cent in éig realized upon melting

the fuel is either insufficient or is realized too slowa, does the pressure
buildup in the reactor roam become sufficient tc pass fission products to the
exterior atmosphere. In this extreme event a moderate hazard to the 300 Area

does exist but it does not extend appreciably beyond the area confines, and, in
any event, is predicted upon very extreme and unrealistic assumptions which ignore
reactor design, instrumentation, and operating procedures.

Slug Rupture Detection

The gamma ray spectrometer portion of the projects to replace the beta slug rup-
ture detection systems at all operating piles with gamma monitors - project CG-5T8
and 579 - have been awarded to Radiation Counter Laboratory. The procurement of
other components is on schedule. A formeal report EHW-33079, "Operating Experience
with the Prototype Hanford Gamme Spectrometer Momitor for Ruptured Slug Detection,’
R.S. Paul, was written discusaing that on pile performsnce of the prototype umit

AR
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operating at H Pile. This unit has operated continuously {f;@st eighteen

months with satisfactory performance. During this time the ystem (1) was
demonstrated to possess a fifteen fold greater sensitivity than the beta systems,
(2) detected several natural uranium ruptures which gave no indication on the
beta system, (3) detected uranium-aluminum alloy slug ruptures, (4) performed
adequately during and following purging operations, (5) was quite power level in-
sensitive, and (6) accumulated a satisfactory history of performance regarding
maintenance.

The development of the "gammascan" - a system to localize unusual gamma activity
on the rear face - is proceeding satisfactorily. Thia system is envisioned to
congist of a photomultiplier and scintillator combination mounted at lattice unit
intervals on the rear elevator. The horizontal scan is achieved by displaying
tke output current from each detector on an oscilloscope in rapid succession with
the vertical scan provided by elevator movements. Such a system may (1) localize
slugs "lost” in a discharging operation, (2) quickly localize tubes containing a
rupture following cross header localization by the gamma monitor and the snsuing
reactor shutdown, and (3) in some instances the tube containing & rupture may be
localized during reactor cperation. The major portion of the photomultipliers
have been received and intercampared for uniformity of gain, the phosphors are on
order, the circuitry has been fabricated, and laboratory testing is underway.

Neutrom Economy Studies

Experimental data have been obtained giving the metal temperature coefficient of
reactivity over the temperature range from about 300 C to 50 C for the following:
(1) uranium (two diameters), (2) thorium, (3) "J" slugs, (4) "C" slugs, (5) J-N
slug loadings, (6) "E" slugs, (7) E-thorium slugs, (8) J-thorium slugs, and (9)
aluminum. The necessary corrections to the experimental data are now being made
to arrive at accurate coefficients for 105 pile application. There are two ef-
fects entering into the test pile measurement which camplicate data reduction in
some cases. The first is thermal expansion of the heated slugs which results in
a temperature dependent slug disadvantage factor and the second is an apparent
substantial positive temperature coefficient for aluminum - this latter effect
is not clearly understood. Both complicating effects can be evaluated and accur-
ate quaptitative overall metal coefficients applicable to the 105 piles derived.
However, it will be difficult to assign more than a rough quantitative value to
the contribution to the coefficient by U-235 itself in a given type of loading.

The macroscopic’tﬁé§ﬁal neutron absorption cross section for zircalloy was
measured to be 0.0098 cm~l, This value is 16 per cemt higher than that evalu-
ated from cross sections and reported impurity content,

Work is contqhuing in developing methods for extracting conversion ratio and
resonance escape values from measured neutron distributions in natural and en-
riched uranium losdings. The data describing measured neutron distributions in
lattices have been summarized for presentation at the ORNL Reactor Physics sym-
posium as have the data describing metal temperature coefficients.

Fuel Element Studies
A systematic study to evaluate the changes in reactivity accompeanylng modified

fuel elements for existing piles has been initiated. The effect of changes in
uranium diameter and end cap thickness was independently evaluated with the

Fb-11
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results in substantial agreement with earlier work reported by P.F. Gast. A test
pile experiment yielded an end cap coefficient of -0,314 inhours per mil of alu-
minum added between 8.4 inch uranium slugs assuming a constant length of metal
column. The reactivity effect associated with uranium diemeter changes iz also
linear over the range of interest and yields 5.6 inhours per mil increase in
diameter - the latter effect is calculated and the calculations are subject to
quite large uncertainties; attempts to refine them are continuing. These values
mean that much of the reectivity lost through diminished long term gains in low
exposure material, e.g. 200 MVD/T, may be recovered by employing & thinner can
wall and end cap as observed rupture rates are small at low exposures for the
present slug. The results of this evaluation are given in HW-33088, "Reactivity
Effect of Uranium Diameter and Cap Thickness Changes,” A.W. Thiele.

K Pile Startup Planning

It is presently planned to determine slug disadvantage factors and comversion
ratios for pile loadings of interest or potential interest to Hanford during KW
startup by loading small nine tube blocks of the experimental loadings. The de-
tails of special slug design to permit accurate neutron distribution measure-
ments have been solved and several hundred precisely machined detectors fabrica-
ted for this work.

The instrumentation for both the experimental porticm of the startup and the
nuclear safety during the approech of critical and subsequent low level operation
is being collected and, where necessary, modified and/or redesigned to meet unique
requirements.

Instrument Development

Discussions with Design Section personnel resulted in agreement that the existing
nuclear instrument channels at the K Piles can be readily modified to give the .
basic channel coverage required by the Technical process specifications. The re-
maining inadequacy of the K systems is in the use of "tripes which require mechan>
ical action on the part of the chart recorders to activate the safety systems.
Either electronic or relay type trips are faster and lesg prone to a failure ren-
dering the system inoperetive; however, some development is required to provide
an adequate "trip" and this, coupled with component delivery times, may require
several months in order to effect a satisfactory installation. Several interim
alternatives are available so that KW startup need not be delayed. Safety system
trips presently being developed for the Physical Constants Test Reactor may prove
adaptable to the K Pile situatiom. : )

Modifications to both the low and high level period trip systems for the K Piles

are completed and & report om this work is being written. The in-plle test of the
sub-critical pile neutron multiplication monitor is about two months behind schedule -
largely the result of delays in receiving the fission chamber electrodes.- All com-
ponents will be available for installation at DR Pile during the first outage in
November.

Test Pile - Routine Tésfs

Regular metal testing proceeded routinely; the reactivity of bare slugs is im-
proving which is in line with improvements shown over the past several months in

the quality of billet eggs.
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Forty-two Mallinckrodt billet egg lots were tested with TDS value

from 11 to 14; thirty-four Fernald billet egg lots were tested to yield TDS
values ranging from 13 to 17. One exceptionally impure egg was found and steps
to obtain a chemical analysis have been taken.

Test Pile - Special Tests

Several slug types, each possessing a different cladding, were tested to pro-
vide reactivity information in support of hot pressed canning development. Clad-
dings of iron and iron~copper combinations are substantially superior, neutron
economy-wise, to nickel. Tests of uranium-silicon alloy slugs contalning low
silicon concentrations (1850 PPM) show the 105 pile reactivity loss to be about
26 inhours.

MECEANICAL DEVELOPMENT

Charging and Discharging Studies

Work continued during the month on the equipment for segmental discharge. The
spline guide.was completed and a vendor is now fabricating an expanding spline.
The mechanical holding slug has been redesigned incorporating several of the
features found necessary from the laboratory testing.

The marking tip-off for use on ruptured slug segregation was used on two occasions
at C Pile. Attempts to segregate the marked slugs during pickup operations were
only partially successful. Further tests were delayed pending receipt of a paint
stick made from fluorescent material.

Horizontal Rod Studies

' One engineer was sent to Los Angeles early this month to provide technical assis-
tance to the Asco Company, vendors for the boren carbide rings to be used in the
replacement horizontal control rods. The company had encountered considerable
difficulty in preliminary fabrication of the rings. Reports from the engineer at
the latter part of the month indicate many of these troubles had been corrected
and some satisfactory fabrication wes being obtained.

The three replacement rods of the new design all continue to function properly.

The two built-up washer seals installed on the new rods at B and H and the molded
seal on the rod at F Pile continue to cperate satisfactorily.

The ribbed sphincter seal recen%ly installed on the "A"™ rod at C Pile continued to
operate with no lealkage.

2

Vertical Rod Studies

The Design Test for the vertical safety rods for K Pile was still interrupted a-
waiting procurement of a new tube as reported last month. In the meantime, new
piston rings were fabricated from nylon strips to determine if this material would
prevent the serious internal scratching of the tube which has been encountered. A

set of rings was fabricated and found to operate satisfactprily with the exception
- 2
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that a slight increase in drop time resulted. As a means of correcting this,
additional nylon material is being obtained that is impregnated with graphite,
and it is hoped that this will reduce the frictionm.

The washer seal installed on VSR 16-C continues to operate satisfactorily.

Supplemental Control

The work on disaster control systems continued during the month. The document
re-assessing disaster control is being revised to compare the principal systems--=
vhich have been proposed to date and discuss the control each is expected to ‘
provide.

The 63S-T6 aluminum tubing for use in the poiscm spline development program was
received during the month and preliminary testing indicates that a spline made

of this material will give the required stiffness. Work continues on the in-
vestigation to determine the optimum boron grain size. The shielding cask design
is now essentially complete. .

Several experimental. runs were made during the month with the BF. supplementary
control system. It was determined that the control valves were not suitable for
a gas system and they are being modified for this use. The test runs were made
with nitrogen instead of BF,. As soon a8 satisfactory operation is obtained the
system will be switched over to BF3

Process Tube Assembly and Piping

The flexure testing of K Pile comnectors 1s now complete. The data had been
transmitted to Design as it was obtained and is now belng consolidated into one
report.

A final report is in rough draft form on the Design Test of K Pile gun barrel
gas seals, .

3
An appropriation request was submitted during the month requesting the allocation
of funds for the procurement of parts and fabrication of the flexible comnector
flexing facility.

A production test is being prepared to permit the on-pile testing of two outlet
connectors for C Pile. These connectors are similar to the ones presently in-
stalled but contain a teflon hose instead of the stainless steel bellows. The
test is being conducted to determine the suitability of these connectors for tube
outlet use.

Work on the design test of the high pressure loop to examine Van Stone flanges
and regular pipe flanges is delayed pending receipt of the material being pur-
chased off-site.

Test work pertaining to the establishment of new procesé tube allowable pressures

hes been completed. The data hes been assembled, organized, and a report pre-
senting the results and recocmmendations is being prepared.

%%5’ | 'dzaﬁfﬁgﬁyiy
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Fabrication of the horizontal control - safety rod components for e Physical
Constants Testing Reactor was stopped during the month pending the arrival of
some special material. Fabrication was started on the vertical safety disc and
thimble components. The analysis and selection of the steel framework required
to support the leveling slugs and control rods has been completed. Graphite fab-
rication is proceeding satisfactorily with some of the drilling operations now
complete. Building comstruetion is progressing with the excavation complete,
footing forms in place, and the reinforcing steel being installed.

Physical Constants Testiﬁg,Reactor

Other Engineering Development Work

Specifications for the experimental television equipment for B Pile were reviewed
during the month. The recommendations submitted last month concerning the feasi-
bility of three dimensional television were adopted and work is now proceeding on
the installation originally plammed. ‘

A compilation of the results of all rubber tests to date is being issued in docu-
ment EW-32284., Eleven new samples have been obtained from vendors and a new
series of tests 1s being scheduled.

Work comtinued on a constant level during the month.on the development and fabri-
cation of underwater saws for process tube examination work. One saw is being
altered for use in slitting zirconium tubes. Tests will be comducted during the
next month.

The design of a special slitting saw to remove stuck slugs from sections of process
tubes was completed during the month and fabrication started.

[

) |

1215281



o -

Pile Technology Sub-Section C AW-32200 Lusl]

GRAPHITE STUDIES

wr

Graphite -Dimensionally Stable Under Irradiation

A second experimental graphite has been developed which appears to have improved
dimensional stability under irradiation. Available exposures of about 1400 MD/CT
cold test hole indicate that no samples, either parallel or transverse cuts,
expanded more than .l per cent or comtracted more than .2 per cent, The samples
averaged .05 per cent contraction. This material was made from coked phenol-
formaldehyde resin and a resin binder. Its bulk density in present state of
development is 1.23 3/cc Other physical characteristics are low thermal con-
ductivity, small crystallite size and low thermal expansion. Irradiation carried
out in an uncooled test facility at about 450 C indicated a contraction of .12
per cent after 510 MD/CT exposure. Chemical burnout tests in the pile atmosphere
indicated that the material in the present state of development has two to three
times the burnout rate of graphites utilized in the stacking of present Hanford
piles.

Stored Energy

Test runs are being made on a new calorimeter, designed primarily for running core
samples. It uses a cylindrical sample, 1/4 inch in diameter by 1/2 to 3/4 inch
long. It should, therefore, be possible to make two or three determinations from
a single core. Preliminary runs to 500 C have been amade at an average heating
rate of approximately 15 C per minute. The instantaneous rate is a function of
stored energy release as the technique used is slightly different from previous
ones. At present, a temperature limit of 500 C is necessary because of oxidation,
however, the calorimeter is designed to make possible the use of an inert atmos-
phere without serious difficulty.

Graphite Purity’

Nuclear purity tests have been carried out in the Hanford 305 Test Pile on selected
individual bars of TS-GBF graphite produced by the Speer Carbon Company. The
results of these tests indicated a higher nuclear purity than had been previously
noted. The nuclear purity of ome bar measured +1.16 dih. Two other bars measured
+1.15 dih. The previous high was +1.12 dih.

Pile Sampling Instrument -

Using the re-designed core borer, two graphite cores wers successfully cut from
the center of 1075-F channel. The ease of operation indicated that the instrument
will be successful. More rigorous tests, using fringe zone graphite are being
scheduled.

Evaluation of Nitrogen As A Pile Atmosphere

PT 105-535-B, Supplement A, aims at evaluation of the corrosion aspects of a wet
nitrogen atmosphere in the piles. The experimsnt currently being run at H has
developed. leaks and stopages so that sampling of exit gases is not possible in
two of the tubes. An additional ons month exposure is being planned before dis-
charge and preliminary data evaluation.
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Effect of Helium on D Pile Distortion - PT 105-546-E ‘rf/%
being‘cir-

The rough draft of this production test has been written and is

culated for Reactor Section review. It is the objective of this test to deter-
mine the effect of additional helium in the pile gas atmosphere on fringe zone
distortion trends in order to permit still further increases in pile power lsvel
without serious deleterious sffects to the graphite moderator. This production
test will authorize the operation of D Pile at sufficiently high power level to
produce graphite conditions of 450-500 C maximum temperature with 60 per cent
helium. Soms adjustment of metal exposure may be necessary in order to avoid
exceeding present slug corrosion and rupture limits. Somes enrichment may also
be necessary to provide sufficient reactivity to maintain the present flattened
zons,

EW Pile Lattice Conductivity Studies - DT 105-547-%

This development test authorizes the operation of KW pile following startup in
such a manner as to yield information concerning the change of pile graphite
thermal conductivity with time. The test specifies that the pile gas composition
will be held constant and at a composition to produce an initial 460 C maximum
graphite temperature. The pile will be operated at some relatively constant

‘power level, in the interim before replacement of the secondary pump casings,

and the change in lattice conductivity will qualitatively reflect the change

in the pile graphite thermal conductivity. These data will be valuable not only
for checking design coring calculations but also in determining future graphite
temperature distridutions. ‘

Graphite Oxidation Studies

Routine monitoring samples have been discharged from chanmels 1075-F and 3580-F
at P Pile. The samples vere exposed for 105 and 84 effective days respectively.
The weight loss data shov a normal oxidation rate of <1 per cent/lOOO days.
Samples were recharged into the channels and in channel 3461-B at B Pile.

Surface area measuremsnts were completed on the floor plates removed from the
#8 BESR channel at F Pile on August 2. The plates had been exposed to ambient
Plle temperatures, neutron flux, and gas composition since the failure of the
rod in February. These data indicate little or no change in the extent of
cxidation since the first set of plates were removed in March.

Visual examination of corss removed from channel 1075-F indicate some oxidation
on the bore of the chammel and 1ittle or no oxidation the filler block end of
the bore. No quantitative data are yet available. Surface area measurements
on samples of this size are beyond the range of the present apparatus. Studies
are nov being condusted to extent the range of measurement of the esquipment.
From the data on F Pile, namely; (1) extensive oxidation of two different sets
of experimental samples (previously reported), (2) some apparent oxidation of
the bore of an empty process chamnel, (3) little or no oxidation of plates
located in a HSR channel, it can be postulated that (1) the air leakage into

F Pile did not extensively damage the pile stack (2) that there is a fairly
high gas flow through empty process channels but not necessarily through rod
channels.
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Weight losses measured on samples discharged from channel 2785-C on PT 105-536-E
showed reaction rates of 2.6, 4.4, 2.6 and 2.7 per cent per 1000 days averaging
3.1 £ 0.5 per cent at temperatures between 550 and 620 C in a 35~40 per cent
helium atmosphere flowing at approximately 25 liters per minute. ZExamination
of the samples showed preferentilal attack at locations where the samples touched
the titanium carrier.

The titanium carrier produced an exposure rats at two feet in air of 23,700
mrad/hr of which 700 mr/hr was gamma. The lead cask decreased the exposure rate
to 50 mr/hr at the surface which facilitated the handling of the cask.

The third set of samples wvas recharged into the channel. These samples are hollow
cylinders 3.5 inches long having an 0.D. of 0.75 inch and an I.D. of 0.32 inch.
This gives these samples a surface per volume ratio (9.89/in) similar to that

of the standard 4 inch - 0.425 samples (9.92/in). The samples were contained in
Alsimag 222 carriers.

Bigh Temperature Exposures - PT 105-403-P

Sample Series III, the fourth series of samples irradiated at controlled tempera-
tures under PT 103-403-P, wvas discharged from tube 3461-B on September 20, after
accumlating an equivalent cold test hole exposure of approximately 2700 MWD/CT
These samples will be recovered during the month of October, after the radio-
activity of the heater assemblies has decayed aufficiently.

Two mors assemblies of sample and heater sets ars now being fabricated in the
shops. One of these, after fabrication and testing, will be charged into 3461-B
as Series V of the irradiations under this production test. The other will be.
retained and charged at a later date as Series VI. The Series V assembly should
be completed in tims to permit charging in February, 1955.

The control mtrumhtation on zero-far level at B Pile, vﬁic'h was used for the
Series III exposure, will be rejuvenated and used for control of the Series V
samples. .

WATER PLANT DEVELOPMENT ™

Flow lLaboratory

Operation of the in-pile flow laboratory facilities at 105-D continued. The
first data on unfiltered water at pH 7.0 with 5 ppm dichromate weres obtained;
it was found that corrosion rates were one-third of those observed in normal
Process watsr or in unfiltered water at pH 7.9 with 5 ppm dichromate. Tests
continued on water containing 0.2 ppm dichromate at pH 7.3 and 7.0. Steel
coupon tests continusd in pH 7.0 water; these tests are evaluating the possible
corrosion effects of reduced pH water on the steel effluent lines.

Construction of the 1706-KE Water Studies Semi-Works proceeded with the inatal-
lation of piping and equipment. Overall completion is estimated at 70 per cent.
Preparation of the operations manual for the building was begun and training of

- DECLASSIFED

1215290



Pile Technology Sub-Section - 0[2&5‘, aw-32200L
A Y/
Plant Tests : e ’%‘ ﬁ
Operation of the low pH half-plant test continued at 100-F., Based on results

of the pH work to date recommendations were made to install acid addition equip-
ment at all areas, including the K plant. The reduced dichromate (0.5 ppm) test

at 100-D continued.

Investigation of the feasibility of & full pile unfiltered water test continued.
It was determined that a full pile tesat is practical at the DR plant. Also,
valuable information on corrosion, film, and effluent activity could be ob*ained
from this test. The long term economic factors of using unfiltered water are
st1ll under investigation.

Recirculation Studies

The H lLoop facility operated on recirculation throughout the month under conditions
of 155 C outlet temperature and 2 megohm-cm resistivity water. The tube and slugs
were discharged for examination after an exposure of 52 days. A zirconium process
tube wvas received for installation in H Loop. Since the tube is considerably off-
standard regarding straightness and rib configuration, several tests were made to
assure that the tube can be safety installed and charged. The initial charge
consists of aluminum-jacketed slugs and an outlet water temperature will be
maintained at 180 C. Isothermal loop ELMO-2 completed a 70 day run at 175 C
testing an aluminum tube and slugs; a report covering the results of this test

is in preparation. The loop is now operating at 185 C using a zirconium process
tube and aluminum-jacketed slugs. EIMO-4 operated for several three-day periods at
230 C; the make-up water injection system was completed to permit longer operating
runs. This test is evaluating the performance of aluminum slugs in contact with
Zirconium in high purity water. ZEguipment layouts for ELMO-5 were completed, and
construction is expected to begin in October. This loop will be fabricated of
carbon steel.

Several detailed design prints of the KER recirculation facility were reviewed,
Recommendations were made to fabricate one of the four loops of carbon steel;
also studies were made to determine hydrogen addition and sampling system

requirements.
Boiligg Studies

Two in-pile boiling tests were conducted in the H loop facility durirgthe month.
In ths initial test the pile was scrammed dme to a pressure surge at the start

of boiling. Analysis of the difficulty showed that the auotmatic flow control
orifice sensed an artificial flow increase at the start of boiling. In the
second test the flow comtrol was operated manually and stable boiling conditions
were obtained for about two minutes at 220 C and 15 per cent gquality; tube power
vas approximately 245 KW. Following this, an attempt to adjust flow rate resulted
in a flow surge and the pile was shut down. The mock-up boiling loop EIMO-3
operated throughout the month at 10 per cent guality, 185 C; this loop will be
discharged sarly in October. Corrosion testing of aluminum twbes and slug Jackets
in steam water mixtures continumed. Examinations were made of a tube and slugs
operating for six weeks in steam qualitiss varying from 100 per cent, 150 C,

at the inlet to 20 per cent, 180 C, at the outlet. Severe pitting was observed
at qualities above about 50 per cent; at lower qualities both tube and slugs

wers in excellent condition.

~>
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PILE COOLANT STUDIES

Production Tests

A ruptured slug was found after the C Pile shutdown on September 2, 1954, in
tube 2679-C operating at an average outlet water temperature of 102 C under

PT 105-519-E. This tube which had reached an exposure of 517 MWD/T operated

at 7k KW and had reached outlet water temperaturss as high as 115 C. The
ruptured slug wvas one of the uncoated slugs in the tube, half of the slugs
having been coated for abrasion resistance. TFrom the weight loss of the adjacent
slugs it is estimated that 10 mils of aluminum had been removed from the slug
Jacket. This and other slugs in the tube showed no evidence of pitiing attack.
The corrosion rates of several slugs in the tube were higher tham would be
predicted from extrapolation of lower temperature data. A maximum weight loss
of 28 grams corresponding to 14 mils of penetration occurred in this tube. A
second tube, 2975-C, was discharged at 560 MWD/T and showed a maximum corrosion
rate corresponding to a total locss of 12 mils of aluminum from the slug Jackst.
Corrosion was uniform on all the slugs in this tube also.

D Pile operated without unusual incident throughout the month under PT 105-542-8E
wvhich authorizes 0.5 ppm dichromate in the water to one-half the pile.

A supplement to PT 105-540-E allowing the use of zirconium jJacketed slugs was
written. It is intended to charge these slugs into both aluminum and zirconium
process tubes. '

Corrosion Monitoring

Five process tubes were examined during the month with no new or unusual corro-
sion observed. Inspection of the 100-H downcomer showed it to be in good condi-
tion. No serious corrosion was found under the blisters in the Amercoat coating.
The west side .of the 183-F chemical addition line operating at pH 7.3 was found
to be in good condition.

The region at the water line in the number 3 190-C storage tank was found to be
more corroded than'ths reat of the tank. Considerable loose scale was found at
this air-wvater interface.

The first of the newly-developed tube slitting saws was installed in the D tube
examination pit. The modified borescope for Van Stone inspection was tested at

B Pile and found generally satisfactory. Better leak-proofing was found necessary
and has been accomplished. Further svaluation of the instrument as a means of
detecting faulty Van Stones is in progress. Testing of the Probolog as a meams
of detecting seversly corroded process tubes in the piles showed the present
probe to be too sensitive to local pitting. Shell Development Company is being
contacted to provide a probe which is preferentially sensitive to wall thickness.

Laboratory Corrosion Studies

An Al1-81 slug containing a 1/16 inch sid@-hole was ruptured in the glass tube
after operating at 150 C in raw water. At 24 hours corrosion product began to
extrude from the hole forming a pillar which touched the glass tube wall. For
the next five days this pillar enlarged. Finally on the sixth day a large

LI BNV IRV
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blister developed and rapidly erupted through the can. Five hours later the
tube shattered probably from the pressure of the swvollen uranium oxides on the
tube. A striking similarity in appearance and probable history exists between
this slug and many side failures that have occurred in the piles.

Minitube and mock-up testing of aluminmum and zirconium in pE 7.3 process water
and softened wvater continued during the month. Corrosion in pH 7.3 soft water
at high temperatures is more uniform than vas found at pH 7.6. 150 C appears
to be an upper limit from a ascale formation standpoint for pH 7.3 process water.

A number of hot press slugs have been placed under flow laboratory test to
determine their corrosion characteristics. Both internally and externally cooled
slugs as well as solid slugs with large and small grain Jjackets are being exposed
to 110 C process water.

The filtering characteristics of cation exchange resin Duolite C-10 are being
determined. Its use as a replacement for the anthrafilt in the filter plant
is under consideration. The test inciudes a determination of its softening
capacity after repeated cycling as a filter material. Because--of the low
exchange capacity of C-10, other resins are alao being considered for this

purpose.

Galvanic attack of aluminum coupled with nichroms wire in process water was
found to be not serious. The proposed use of nickel-containing alloys for
surface thermocouples by the Heat Transfer Sub-Unit appears to be safe from a
corrosion standpoint.

A study is underway of the effect of gases dissolved in the proceas water.
Calculations indicate that ths permanent gases in the river water do not come
out of solution in the process tubes. However, irradiation decomposition of the
water may produce hydrogen and oxygen bubbles in the active zone.

SPECTAL TRRADIATIONS

The accumulated exposure for the energy release in a single process channel
(Bluenocse, E00-270)-at C Pile is now above 450 MWD/T. Preliminary calculations
indicate that the accuracy of the data will be better than one per cent.

Studies pertaining to the creep of nickel specimens in the eighth creep assembly
charged into F Pile August 2 have been completed. Mock-up studies of the ninth
experimental assembly of the series of creep specimens showed the assembly to have
a gas leakx., The leak has been repaired, and it is planned that the assembly will
be charged at the Oetober 20 shutdown.

- Design specifications for the modified high pressure, high temperature recircu-
lating loop for KAPL are complete except for minor revisions. Design of the
facility is proceeding rapidly. A decision has been made to install the new
components on the X.2 level of H Pile. The A test hole on the X-1 level will
5t111 be retained for the in-pile tube.

The instrument assembly of the existing loop has been dismantled to permit the
instruments to be overhauled in preparation for the modification. Removal of

=y
1215243 Fo-21



Pile Technology Sub-Section o HW- 32200
out-of«-pile recir-ulating components not required in the mcdification has begun.

Canned cobalrlsamplas from Oak Ridge (ORNL-183) vere received for charging into
H Pile. Inferior welds on all samples required that they be sent back to Cak
Ridge for recanning.

Samples of zirconium process tubes (HAPO-10%) were charged into the X hole at E
Pile on September 30 as a part of a program to study the reaction of the pile
atmosphere with a zirconium-graphite couple. In the second phase of this program,
an annulus tube will be charged into a pile {n November, following mock-up studies.
The purpose of this study will be to determine the effect of pile atmosphere im-
purities on zirconium and zircalloy specimens. The production test authorizing
the annulus tube installation has heen approved. -

The irradias+tion of zirsonium and zircalloy process tubes (EAPC-110) continues to
e delayed by the arrival of process tubes. The production test for this irradfa-
tion has teen approved in rough draft; formal approval is now belng obtained.

An out-of-pile mock-up has heen made to make heat source studies of pile gammas te
obtain information in support of the design of the in-pile assembly for the study
of steam-graphite-zirconium reactions (HAPO-11l).

An assembly has been completad for the study cf the effects of pils radiatioms on
thermccouples (HAPO-135). Charging of the assembly into the Smout I facility of
H Pile will be delayed by other irradiations of higher priority.

The three tubes at T Pile, charged with experimental assemblies to study the in-
Dile reaction of nitrogen and graphite at ambient pile temperatures (HAPO-140)
continue to be exposed. Difficulties are still being experienced In maintaining
a satisfactory gas flow through these tubes. TFurther pressure testing to svaluate
the difficulties will be performed at the next shutdown..

Design specifications for high sntensity camme radiation facility have bee firmed
up and design is now in progress. This facility will employ a 100,000 curie cohalt
source. ‘It is planned that the installation will be at KW Pile.

The C Pile water piping projest (CG-535) is scheduled to be completed in October.
Essentially, all inatallations have besen completed.

In the performance of liaisonwactivities, attention has been directed to the
Snouts being installed at KW Pile. Tnitial installations of these facilities wvere
made incorrectly, and revisions were required to Insure their satisfactory func-
tioning. Tn a second matter, there is reason to cast some doubt upon the relia-
bility in some instances of the K-Rashield mmterial being used for the test hole
shielding as being completely satisfactory. Samples of this material have been
obtained and will be exposed immadiately to determine the effects of irradiation
on this material. =

The pneumatis facility, to be installed in KB Pile, has been received by Kaiser
Engineers. A testing program to evaluate the limits of the facility and also the
characteristiss of various rabbit materials has been drafted. Tests pertaining
te this program will be performed by Katiser personnel as a portion of the accept-

ance teasts for thia.faci}ﬁty. |
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Studiss are being made in support of the design of discharge equi + for the new
facilities at the K Piles. Attention is first being given to the auxiliary =quip-
ment which will be required in the operation of Snout IT and Snout TIT.

Isotope production continues as scheduled. Extended assistance has been given in
support of numerous research and development programs in the performance of in-pils
irradjations.

TECENICAL LIAYSON

PROJECT REPRESENTATTYVES' ACTYVITIES

Projeact CA-512-R

Discussions were held concerning the effact of revising Process Specification
No. 56.00 on K Pile instrumentation. The following conclusions and recommendations
were agreed to:

1. Nuclear instrumentation (Beckmans), although installed according to
original design criteria, are not adequate.

2. Tt will not be poss=ible to modify the instrumentation sufficiently
rrior to start-up to meet ex’isting specificationms.

3. Minor modifications should be made to enhance safety at EW during
an interim period (not to exceed 90 days) until a completely satis-
factory system can be supplied.

Project CG-558

Major emphasis during the month was scoping the H and F Area portions of the project.
Tentative revisions to the construction schedule indicate that the first major
shutdovn is at least two years away. Progress on procurement of replacement rcds

is slow. It appears that the first installation will not be before February, 1955.

POWER PTLE ZECONOMICS

An analysis vas made to determine the effect on required fuel exposure and allcowable
reactor capital costs of the various factors which determine the total costs of
electric pover. Yt appears that both the required fuel exposure and the allowable
reactor capital costs are sharply affected by the competitive price of power, the
rate of fixed charges, the achievable plant factor, and on other factors as well.

Work was concluded on a study to determine the separate effects of lattice spacing,
specific heat generation,-and total reactor power on capital and unit costs of
electric production. A study to determine the economic advantages of in-pile
boiling in the power reactor has been substantially completed. Both studies have

_been somevwhat approximate due to difficulties in relating construction cost esti-

mates to process variables,
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TNVENTIONS

All persons engaged in work that might reasonable be expected to result in inven-
tions or discoveries advise that, to the best of their Imowledge and belief, no
inventions or discoveries were made In the course of their work during the period
covered by this .report. Such persons further advise that, for the period therein
covered by this report, notebock records, if any, kept in the course of their work
have been examined for possible inventions or discoveries.

LB, fokunds

R. B. Richards, Manager
Pile Technology Sub-Saction
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VISITORS AND TRIPS

F. J. Wail visited here from Dow Chemical Compeny, Denver, Colorado, September 16
and 17 on 200 West measurement methods.

D. 0. Darby visited here from Oak Ridge National Iaboratory, Oak Ridge, Tennessee,
September 15 and 17 for process consultations.

R. Miller visited here from Dov Chemical Company, Denver, Colorado, September 16
and 17, for consultations with persons in 200 West.

S. Eatz, Carbide and Carbon Chemical Corporation, Paducah; R. Jordan, Carbide
and Carbon Chemical Corporation, Oak Ridge; and R. Thalgott, AE.C., Oak Ridge,
visited here September 16 and 17 to attend feed meeting and observe U03 program.

K. M. Harmon attended the ACS meeting in New York, September 13 through 15;
X-10, Oak Ridge National lLaboratory, September 16 and 17 on slag and crucible
recovery installation and Dow Chemical Company, Denver, Colorado, September 20
for development work in plutonium chemistry and metallurgy.

J. G. Bradley visited Rational. Lead Company, Cincinnati, Ohio, September 15
through 17, for process consultations.

K. L. Adler and R. E. Tomlinson attended the ACS Meeting in New York September 13
through 15 and Brookhaven National Laboratory, Uptown, Long Island, September 16
and 17 for discussion of waste processing problems.

R. G. Geier visited Oak Ridge National Laboratory, Oak Ridge, Tennessee,
September 20 and 21 on homogeneous reactors; Chem Pump Corporation, Philadelphia,
Pennsylvania; and attended the Instrument Society of America meeting in Phila-
delphia, September 23.

M. K. Harmon attended the ACS meeting in New York, September 13 through 17 and
Knolls Atomic Power Laboratory, Schenectady, Septembeér 20 and 21 for consulta-
tion on technical problams inyolving Chemical Development.

0. F. Hill attended the ACS meeting in New York, September 13 through 17 and
X-10 and X-25, Oak Ridge National lLaboratory, September 20 through 22 on
metallurgical waste recoveries, Separations Technology, UO3 technology and
reactivity problems, and homogeneous reactors.

ORGANIZATION AND PERSONNEL

Pesrsonnel totals are as follow:

A August September
Administrative 2 2
Contact Start-Up Engineering L L
Development 83 82
Process L7 50
Analytical Laboratories 3L 33
Total 170

1215298 emp _  DECLASSIFIED



- g -
Separations Technology Sub-Section QSN a“:f//]l.”m-moo

Chemical Development: Two Technical Graduates - Rotational were transferred in
from Reactor Operations, two Technical Graduates - Rotational were permanently
assigned, two Engineering Assistants (summer employees) terminated to return to
college. :

~ Plant Processes: One laboratory Assistant ™" was transferred in from Plant
Auxiliary Operations, one Steno-Typist was transferred in from Plant Protection
and one Junior Engineer was promoted to an Engineer II.

Analytical Laboratories: One Technical Graduate - Rotational terminated.

PUREX DEVELQPMENT
Chemical ineer Development

Prototype Pulse-Column Tests - Fifty-eight Purex process test rumns were carried
out with "cold® uranium in approximately full scals prototypes of the proposed
Purex Plant "C" type, IB extraction, 2A, and "O" type pulse columns. Among the
more important general objectives of this work were (a) to study pulse colummn
design modifications and flowsheet modifications which might increase the
capacity of the Purex Plant solvent extraction battery and the uranium concen-
trators to 25 tons U/da.y, instantaneous rate, and (b) to investigate, at nearly
full scale, promising stainless steel designs for intermals for those Purex
pulse columns ("C" type, 2A, and "0" type) for which plastic (fluorothene) in-
ternals are currently specified.

Purex Chemical Flowsheet EW ‘#3 was employed as the basic chemical flowsheet,
with indicated experimental departures. In the 2A Colummn rums uranium was
used as a stand-in for plutonium.

Seventeen 3 inch diameter glass pulse column tests wers made in support of the
large scale studies.

The highlights of the new findings are as follows:

1. Replacement of the {mindented) fluorothene sieve plates of the '"C" type
colums (tested on the 27 inch diameter scale) with stainless steel
nozzle plates permitied attaimment of uranium losses in the neighborhood
of 0.001 per cent from an 18 foot high plate section under a variety of
operating conditions at superficial flow rates corresponding to 4 to 26
tons U/day in a Purex Plant size (34 inch diameter) column. These results
were obtained with 4 inch spaced nozzle plates with 1/8 inch holes, an
approximately 0.05 inch nozzle (indentation) depth, and 10 per cent free
area. ,

2. Twenty-seven inch diameter nozzle plate packed 'C" type column tests at
approximately 25 tons U/day (equivalent rate, 34 inch diameter columm
basis) with the HCX (aqueous extractant stream) heated to approximately
150 F. indicated the feasibility of reducing the HCX:BCF (agqueocus-to-
organic) flow ratio to approximately 50 to 60 per cent of the EW #3 Flow-
sheet HCX:ECF ratio (or 60 to 7O per cent of the EW #3 Flowsheet ICX:ICF
ratio), with uranium losses from the 18 foot high plate section remaining
well below 0.1 per cent. Reduction of 'C" columm aqueous-to-organic flow
ratios increases the.uranium processing capacity of the associated uranium
concentrators approximately in inverse proportion to the column flow-ratio

%5209 amp
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Irradiation of Kel-F - The flexural fatigue testing of ten salé.” coupons from
Kel-F sisve plates irradiated in dissolver solution and by the F-Pile basin
gamma source to between 2.6 x 10° and 2.6 x 107 rads continued. The coupons
have been flexed without failure for 2.1 x 10° cycles (equivalent to 1460 plant
days) at a stress of T5 1b./sq. in., which is about 2 1/2 times as high as they
will be subjected to in the Purex Plant columns.

REDOX DEVELOPMERT

Semiworks Dissolver Studies - Three pilot-plant-scale fuel element dissolution
mms vere completed in the 321 Building dissolver employing mercury catalyst to
dissolve the aluminum cans. The dissolutions were carried out using a three cut
flowsheet which utilized 1.5 M ANN plus 0.0055 M Hg(NO3 )2 (equivalent to 5 per
cent Hg(NO3)s.Hp0 based on the weight of the aluminum) as a catalyst for aluminum
jacket disdolution. Two subsequent uranium cuts were made with 45% nitric acid.

Bo difficulties were encountered in the dissolver operation during either the
the aluminum or uranium cuts which required from 5 to 6 hours each. It was
found, however, that the ANN removed only 50 to 60 per cent of the aluminum
Jacket and that hydrogen was evolved at a rate which reached a peak of 0.188
std, cu. ft./min. (3.2 volumes per cent of the off-gas flow).

URANIUM RECOVERY DEVELOPMENT
Process Studies

Fission Product Flowsheet - A fission product flowsheet for series operation of
the TBP Plant at essentially EW #6 Flowsheet conditions has been prepared for
issuance, As is indicated on the flowsheet, when 1 year aged uranium waste is
processed in the 2 cycle series TBP Plant, recovered uranium meeting flssion pro-
duct activity specifications (less than 100 per cent of aged natural uranium beta
and gamma activity) should be produced.

Continuous Calcination

Shop work on the 16 inch diameter by 8 foot long reactor is approximately 80 per
cent complsted, and the feed system is being installed.

MISCELIANEOUS SEPARATIONS FROCESS DEVELOPMENT

Process Studies

BiPO), Process Waste Scave - Based upon Chemistry Unit laboratory data, a
flowsheet IHH-33TBE§ has been developed for the nicksl ferrocyanide scavenging
of BiPOj Process first cycles waste. In developing the first cycle scavenging
flowsheet,, it was assumed that the present practice of combining coating re-
moval waste with neutralized first cycle waste would be abandoned in favor of

separate treatment for the two wastes.

Alternative Method of 200 Area Processing - In addition to the TBI Process
(discussed in last month's report) a number of other processing schemes are cur-
rently being considered for the processing of the increased uranium requirements
of the low MWD/’I‘ program at Hanford. The major schemes for which operating costs
are currently being developed: TBX, BFX, Redox Phase IV, and Bitrex. Study of the
relative technical and economic merits of the altermative low MWD/T program
separation processing schemes i1s in progress.
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Process Chemistry

Bitrex Feasibility - As a possibility for coupling the Bismuth Phosphate process

to the Redox process, a novel scheme known as 'Bitrex" has been proposed by a member
of the Design Section. It consists of metathesizing the first BiPO), extraction pre-
cipitate with KOH, and dissolving the resultant plutonium and 31(03153 in HNO3 , this
solution then to be piped to the Redox Plant. »

The metathesis step was studied in both the laboratory and semiworks in 1945, and
a series of plant production tests was conducted (alsoc in 1945) which showed that
metathesis was feasible if the resulting increase in time cycle could be tolerated.
Laboratory tests are currently in progress to determine whether the acid solution
of Bi(OH); metathesis cake can be successfully processed through the Redox Plant.
It is concluded from initial data that Bi contamination of the product streams would
not be a serious problem. However, subsequent experiments involving Pu the forma-
tion of a precipitate in the aqueous phase was observed during IA extraction con-
tacts. This is presumably dus to the removal of the HNO, from the aquecus phase
by the hexone and the consequent formation of the relatively insoluble bismuth
subnitrate. The same precipitates would be expected to form under feed preparation
acidity adjustment with NaOE to -0.2 M HNO3. A Bi-Cr complex precipitate was also
formed on standing when the bismuth nitrate solution was added to acid-deficient
IAFS systems containing Crsp . These observations are not encouraging and would
appear to indicate that the Redox acid-deficient flowsheet and the proposed Bitrex
. coupling are incompatible without some changes in the flowsheet,

HOT SEMIWORKS

Conversion to Purex

The status of the conversion of Hot Semiworks facilities to the Purex process as
of September 25 was reported as 96.5 per cent complete. This includes the waste
self-concentrator which was estimated to be 58 per cent complete. Beneficial
occupancy of both A and C Cells has been accepted by Technical, C Cell having
been accepted on September 14, All major construction will complete testing on
October 8. The ready-for-use date for B Cell is scheduled as October 12.

Mechanical Development

The testing of Chempumps of the type to be used in the Hot Semiworks continued.
Three units are undergoing tests from which it appears that pile graphite bushes
and stainless steel or Stellite No. 12 journals will prove satisfactory.

REDOX PROCESS TECHENOLOGY

Process Parformance

In general, process decontamination performance was as indicated in the following

table:
Gamma Decontamination Factors (dF)

g Pu_

Head-End 0.3 0.3
First Cycle 3.7 3.5
Second Cycle 1.1 2.5
Third Cycle 1.0 1.4
Overall 6.1 7.7

0 = DECLASSIFIED
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The uranium decontamination continued to be inadequate for pr ion of
specification product (dF = 6.5) because of entrainment of aqueous phase
from the decontamination to the stripping columns, particularly from the 2D
to 2B Column. Plutonium decontamination continued to be excellent; in fact,

it was outstanding.

Testing and evaluation of changes in Uranium Cycle flowsheets were continued
in an effort to effect an improvement in overall uraniun decontamination.
The increase in IAF temperaturs from 50 to 70 C, initiated last month, was
continued but no conclusions have bheen drawn. Three new modifications were
employed in the Second and Third Uranium Cycles.

1. On September 3, the 3DA composition was changed from water to 0.5 M
HNO; in order to reduce the phase disengagement time in the 3D Columm.
No diate increase in the overall 3D Column decontamination factor
was noted, but within a week the decontamination factor had increased
from approximately 3 to 10. .

2. After operation of the 2D Column since August 23 on a time-tested single
scrub flowsheet without significant change in the decontamination factor,
the 2D Column flowsheet was changed on September 14 to that of the 3D
Column. No immediate effect wvas noted, but a 2D Columm interface dis-
Placemsnt on September 17 may have masked any improved de-entrainment
performance for a period,

3. On September 22 the point of addition of the caustic butt to the F-2 ICU
Concentrator was moved from the top of the de-entrainment tower to the
pot itself. This change was made in order to eliminate the possibility
of caustic washing hexone decomposition products from the concentrator
vapors into the uranium solution.

Evaluation of these changes which is still in progress at month end has been
hindered by such incidents as shutdowns and start-ups, waste rework and "green"
metal early in the month, TA and 2D Column flushes on September 22, and re-
rrocessed JAF on September 17 and 23. However, with the aid of the continuous
gamma monitor for the 2DU stream which is currently being installed, further
definition of this difficult problem should be enhanced. Since the most sig-
nificant improvement in decontamination performance has been associated with
the first cycle, it appears that limitations on the nature of recycle materials
is the most influential action in return to normal operation.

Backecycling of aluminum nitrate from the Third Uranium Cycle to the Second
Uranium Cycle was not employed during the month because of the unstabilized
performance of the Uranium Cycles.

Feed Preparation

The dissolvers were charged with uranium having an average pile exposure of
634 (520-762) MWD/T and "cooled" approximately 117 days. One charge to B
Dissolver on August 20 apparently had the equivalent of one bucket of appro-
ximately 25 day "cooled" metal (based on the U-237 content of the resultant
uranium product). The semi-continuous acid addition technique for dissolving
remained essentially unchanged. The scheduling of coating removal and dis-
solving to minimize the emission of ammonium nitrate from the stack has been
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All TAF batches were oxidized with permanganate Head-End treatment procedure
using chromic nitrate as the reductant and employing partial scavenging with
manganese dioxide. Variations in the amounts of permanganate and chromic nitrate
added to different IAF batches were required because of the changing concentra-
tions of reducing agents present as a result of waste rework and 231 and 234-5
Building recycle. Special processing of three IAF batches was required because
of G-5 Centrifuge Feed Tank jet failures and H-2 Centrifuge overflow during cake
washing. Considerable additional study and probably special treatment of recycle
will be required before the uranium decontamination problem is completely solved.

Waste Processing

Hexone-Vapor Ignition - On September 7, a hexone vapor ignition apparently
occurred in the D-13 Waste Receiver, Coincident with the explosion, the D-13
agitator failed mechanically. The agitator failure is believed to have been
the immediate cause of the incident, and the ineffectiveness of the inert gas
blanketing system was due to excessive air in-leakage into the vent system
which is maintained under slight vacuum. No significant spread of contamination
resulted from the incident. However, all of the jumpers on the D-13 tank were
either broken by the bent agitator shaft or bent as the top of the tank was
bowed upwards. ‘

Underground Storage - The temperature profile in the three-foot diameter test
tank in 101-SX Waste Storage Tank changed slightly during the month. The )
temperature at the bottom of the tank rose from 257 F. on August 30 to 270 F.
on September 23, During the same period, the supernate temperature rose from
186 F. to 208 F. In a previous report it was noted that the maximum tempera-
ture in the test tank ocourred at the four foot level.. About the middle of
August the temperature at this level started to decrease gradually from a
maximum of 263 F. to a minimum of 246 P. on September 8. On September 23 this
temperature wvas 250 F. No evidence of bumping in the tank has been seen.

Process Chemistry

—~

Entrainment in U Cycls Organic Streams - Examination of Redox Plant organic
2DU samples during this period has verified the previous observations that
solid materials and an average of 0.l volume per cent aqueous are being en-
trained in the 2DU organic stream. Clarification of these plant organic
samples by centrifuging or long settling times (2 to 5 hours) has consistently
given an arithmetical gamma D.F. of 10 to 20. Although the source and cause
of this entraimment are not established, the usually suspected emulsifying
agents in the Redox process are colloidal or gelatinous forms of silica, tin,
aluminum, and zirconium. 2Zr polymeric forms or .colloids can be formed under
Redox acid-deficient conditions, and may either act as emulsifying agents in
themselves, or be collected (at organic-aquecus interfaces) as the result of
primary emulsions caused by other agents; e.g., silicic acid. ZExperiments
to give both additional clues and possible methods for an empirical solution
to the problem are in progress. ’

When synthetic 2DU was contacted (in the laboratory) with water in an apparatus
consisting of preferentially organic-wet surfaces, severe agueous-in-organic
entrainment resulted. Using an organic-to-aqueous volume ratio of 3:2, it

was found that the addition of 0.5 M HNO3 to the aqueous phase prevented the
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entraimment entirely. After batch contacts showed that no dele&us
solvent-extraction effects resulted from the additional acid the Redox
plant 3DA was made 0.5 M HNO.,. A marked improvement in third cycle decon-
tamination has since occurred although it did not become evident until after
a weesk of opsration with the altered flowsheet.

URANIUM HECOVERY PROCESS TECHNOLOGY

Tank Farm Activities

Approximately 3640 net gallons of stored metal wasts wers removed by water
sluicing and direct transfar of supernatant for each ton of uranium processed

at the tank farms. Water sluicing increased the volume by about 4920 gallons
per ton of uranium processed. Ninety-one per cent of the uranium wvas aged a
minimum of 3.1 years since pile discharge, after irradiation to an average

371 MWD/T; five per cent was a blend of TX Farm feeds with a calculated weighted
minimum age of 3.0 years after irradiation to an average calculated 459 MWD/'I‘,
and four per cent was aged a minimum of 2.2 years after irradiation to 582 MWD/T.
West Area (TX) transfers to TBP were held at a lov level due to the lack of
significant quantities of feed aged over three yesars, and test operation

" employing feeds from 107-TX Tank, aged a minimum of 2.2 years. Sustained

| 2

utilization of continucus water sluicing-blending techniques, and operation of
the CR facility for blending supernatant from the BX-BY Tanks permitted satis-
factorily high removal rates at East Area. B

Feed Preparation

Routine tank farm blending, and TBP Plant butting operations utilized about
12,190 pounds of 100 per cent nitric acid per ton of tank farm uranium processed
to give an average concentrated feed titratabls nitric acid concentration of
3.60 M, follovwing 65 volume per cent boil-off. The titratable nitric acid
concentration was adjusted from 3.3 to 3.7 M to compensate for (1) an increass
in the sodium to uranium mol ratios from flowsheet (ca.l5) during the first half
of the period to as low as five during the latter half of the period, and (2)
the procesaing of up to eight weight per cent of the feed uranium from 2.2 years
minimum aged storage. Non-routine feed handling included (1) concentration of
above-gamma -spscification RCU batches, containing about 17.3 per cent of the

new feed uranium, to one pound of uranium per gallon (0.5 M U) followed by
butting to one pound of nitric acid per gallon (2 M HNO ) for feed to the sol-
vent extraction batteries, and (2) the processing, hy b?end:lng, of Redox Plant
UNH along with Tank Farm feeds.,

Waste Handling

About LOKO gallons of comcentrated, neutralized salt waste, containing an
averags of 0.72 per cent of the new feed uranium, at an average pH of 9.8, were
returned to storage for each ton of new uranium processed. The volume of wasts
returned to the tank farms was greater than the volume removed, primarily be-
causes of RCU and Redox rework processing. An additionmal 0.07 per cent of the
new feed uranium wvas lost in low activity wastes routinely cribbed at a rate
of about 21,690 gallons per ton.

d e

[ ]
et
[



Separations Technology Sub-Section ] mw-33200 LDEL]

Waste scavenging, using nickel ferrocyanide as scavenger for the long-lived
fission products csl37 and Sr9°, is expected to commence at the end of
September or early in October.

Solvent Extmctién

Operating Conditions

The solvent extraction batteries operated at about 86 and 81 per cent on-stream
time efficiency for "A" and "B" lines, respectively, under essentially TBP HW #4
Flowsheet conditions modified to the use of dual-scrub RA Columms, 20 volume per
cent TBP in hydrocarbon diluent as organic phase, RCX at 55 ¢ 5 C., RAIS at 6 M
HNO3 from September 12, 1954 to September 23, 1954, and the use of three weight
per cent sodium carbonate as solvent wash as described, below, under "Solvent
Treatment”. Nominal instantaneous single line operating rates ranged from 100
to 238 per cent of nominal design input rate to give an overall plant processing
rate of 128 per cent of design. The total uranium processed included 66.4 per
cent Tank Farm feed, 21.5 per cent Redox Plant rework, 0.4t per cent Conversion
Plant (22L4-U) rework, 11.5 per cent RCU rework, and 0.2 per cent of TBP Plant
(221-U) sump material. The Tank Fgrm feed gamma activity averaged about 0.32 curies
per gallon, equivalent to 4.2 x 10° per cent of aged natural uranium gamma.

General Parformance

RAW losses averaged O.4 and 0.1 per cent of the feed uranium in "A" and "B"
Lines, respectively. Steady state losses ranged from 0.02 to 0.1 per cent of
feed under operation at 55 to 60 per cent of "pinching L/Y". Transient high
losges were experienced at the time of routine RA Columm interface Jjet outs
(up to five per cent), and during one period when the uranium feed rates were
high and only 105 per cent of nominal flowsheet RAX was in use (8.9, and 0.6
per cent for "A" and "™B" Lines). losses during rework operations averaged
generally less than 0.0l per cent of the feed uranium.

RCW losses averaged 0.1 and 0.02 per cent of the feed uranium in "A" and "B"
Lines, respsctively. The higher, erratic losses in "A" Line continued to be
experienced at higher nominal L/V's than those employed in '"B" Line and, although
possibly influenced by generally higher solvent Ef values, appear to be rather
due to instability requiring pulse frequency reduction to 65 or TO cycles per
minute. The "B" Line losses were steady, ranging from 0.02 to 0.03 per cent of
feed uranium, and were realized, without instability, at a pulser frequency of

85 cycles per minute. No effect of solvent Ef was noted in either line, nor

-did the change from 115 to 105 per cent of nominal flowsheet RAX flow result

in any significant change in losses.

Gross gamma decontamination factors, logarithmic values, ranged from 4.3 to
3.9, as sodium to uranium mol ratios ranged from 20 to 5, and gave RCU fission
product gamma activities from 240 to 500 per cent of aged natural uranium.
Employment of 6 M nitric acid in RAIS, and concurrent reduction of nominal RAX
flows from 115 to .105 per cent of flowsheet rates resulted in no measurable
improvement in overall dF's. Test batches containing from four to eight per
cent of the uranium from 107-TX, aged 25 to 36 months after irradiation to an
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average 582 MWD/T ; and having a sodium to uranium mol ratio of a 13,
were processed with dF's from 4.4 to 4.2 giving RCU fission product gamme
activities from 200 to 270 per cent of aged natural uranium. Rework opera-~
tions gave generally satisfactory product RCU under conditions ranging from
10 to 100 per cent rework uranium processed along with new Tank Farm feed
uranium.

DBP in RCU product averaged about 30 parts of DBP per million parts of uranium.
Preliminary laboratory data, to be developed more extensively and reported by

the Applied Research and Chemical Development Units, show that, under the condi-
tions of temperature and flowsheet currently employed in the TBP plant, hydrolysis
of dissolved TBP may result in attainment of this level, 30 parts per million
rarts of wanium, within 10 to 20 hours after RCU production. High solvent E§
values may result in increasing the initial DBP concentration and thus increase
the net final value after hydrolysis of dissolved TBP. An immediate stripping

of TBP from RCU is a potential method for minimizing calcination difficulties
due to DBP~induced pot foaming.

Solvent Trea.tma_nt

No new in-line solvent treatment techniques were employed during the report

. period. The two-stage washing of "A" Line solvent and one-stage washing of "B"
Line solvent, with both RO Columms out of service except for use as a phase
decanter in "A" Line, was continued since initiation on June 30, 1954, without
evidence of significant differences in solvent cleanup efficiency between the
two lines. Uranium, fission product gamms, and dilute RC uranium distribution
ratios, E8's, in "A" and ™" Line ROO (RAX), respectively, averaged 7.3 and

" 5.7 x 1076 pounds of uranium per gallon, 36 and 23 microcuries per galion, and
0.011 and 0.009. Overall solvent cleanup data for the eight weeks of operation
under current conditions show two-stage washing to be no more effective than
one-stage washing, subject to the unconfirmed possibility that "A" Line solvent
may be initially very much more seriously contaminated then is "B" Line solvent.
Overall solvent consumption amounted to 3.7 gallons of TBP, and 1l.3 gallons
of diluent per ton of uranium processed. Evaluation of activated carbon filter
beds for cleaning up sump-contaminated solvent continued in 276-U Building with
evidence of some quality improvement attained by processing about 30 pounds of
solvent for each pound of activated carbon in a two-foot diameter by six-foot
long filter bed comprised of "Pittsburgh" (20/50 mesh) activated carbon.

Eguiﬂnt

The failed 17-8 ("B" Line RA Column) pulser was reassembled, after replacement
of worn parts and improvement of the lubrication system, and shown to be
satisfactory by a test run-in.

The 19-8 ("A" Line RA Column) to 19-6 (RAF Tank) vent, with jumper removed, was
tested under simulated five-ton per day run conditions which indicated that
overflow from the column to the feed tank through this line does occur. The

RCF system was steamed to remove any precipitated materiais which might inter-
fare with free crganic phase cascade flow, and the RA-RC system was reassembled.
Additional operation, since September 12, 1954, has resuited in organic phase
again appearing in the 15-6 (RAF) Tank. Since a check of as-built dimensions
for the "A" and '"B" Line RA Cclumns shows no difference between tham, differences
between the RC Column feed distributors”a'r"ﬂ/or in vent system pressure-flcw re-
lationships may be indicated,

1219301 o
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Process Chemistry

Feed-Solvent Contacts - The continuing presence of organic phase in the A-Line
RAF (aqueous feed) tank has prompted an investigation of the effect of such feeds
on RA Column performance. Synthethic "cold" RAF solutions which had been in con-
tact with 0.2 volums of RAX at 105 C. for periods of 15 minutes and 10 hours werse
used in miniature pulise-column runs. Normal column operation was noted in both
cases, However, the DBP (dibutyl phosphate) content of the RCU increased from a
standard value of 30 parts /10° parts of U to 45 parts for the feed contacted
with solvent for 15 minutes, and to 420 Iz.z't:s/lo6 parts of U in the case of the
feed contacted with solvent for 10 hours. .

DBP Formation in RCU - To determine the effect of complete de-entraimment of
organic phase from RCU upon the DBP content of the uranium solution as a func-
tion of storage time, a TBP Plant sample of RCU (obtained during a period of
foaming in calcination) was divided into three aliquots, treated as indicated
below, and the DBP content was determined as a function of storage time at 50 C.
One of the three aliquots was laft untreated, as a control, and the other two
were de-entrained of suspended organic drops by centrifugation, or by filtering
through sintered stainless steel. Although the control sample contained entrained
organic phase, thers was essentially no difference among the three aliquots in the
rate of DBP formation, indicating the dissolved TBP to be primarily responsible
for the DBP build-up in RCU.

Antifoam Agent for 22L4-U Building Operation - The minimum amount of Dow-Corning
Antifoam AF Emulsion required to prevent foaming during, laboratory concentra-
tion and calcination of DBP-spiked (100 to 200 plu“l'.s/lo6 parts U) synthetic C-1
(60 per cent UNH) solution was determined to be about 25 parts of antifoam/ 106
rarts of uranium. Plant experience has shown that this agent is sufficiently
stabls that only one addition need be made to a pot charge during calcination.
No adverse effect on reactivity was noted as a result of the addition of 50
parts of this antifoam/10° parts of U, and resulting silicon contamination is
negligibls,

URANTIUM CORVERSION PROCESS TECHNOLOGY

An average production rate of 79 per cent of design capacity, for electric pots

" only, was sustained during the report period. No calcinations were carried out
in the eight-foot dieameter gas fired pots but Pot No. 20 is ready for test rums,
at the time of reporting, while Pot No. 19, which failed earlier, is scheduled
for replacement, The primary reason for operation at below design capacity was
lack of feed. Foaming continued to be an intermittent problem but resulted, in
combination with reduced processing rates experienced during the production of
sulfamic acid-spiked UO;, in an overall average time cycle of 7.6 hours vice the
8.0 hours design basis ¥alue. Of the uranium calcined 68 per cent was from TBP
Processing of Tank Farm feed, 18.6 per cent was from TBP processing of Redox UNH,
and 13.4 per cent was from Redox processing. Total metallic impurities, fission
product gamma activity, and plutonium in product UO3 averaged 146 parts per
million parts of uranium, 72 per cent of aged natural uranium gamms, and less
than five parts per billion parts of uranium. Two shimments were made at 15k,
and 130 per cent of aged natural uranium gamma, as determined by the HAPO method.
Routine steam stripping and uranium concentration operations were carried out
during the month. Acid recovery operations led to the recovery of ca. 995 pounds
of nitric acid, containing about 0.8 per cent of the uranium calcined, in ca. 40
W t nitric acid solution, for each ton of uranium calcined.
RaEEL ’
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Absorber Test | Eifmggi i: i EB

Testing of the feasibility of attaimment of an ultimate target of production
of 53 weight per cent nitric acid by T-A-1 (absorber) operation alone was
initiated on August 31, 1954, with the operation of a continuous purge for
the removal of chloride ion. Successful operation in this way would permit
Production of the acid without the requirement for a vacuum fractionator.

It would, however, require either disposal or alternats processing or use

¢? 60 to 100 per cent UNE svaporator overheads (2. 2.5 weight per cent
nitric acid containing evaporator uranium entrainment losses). Ipnitial data
show that (1) 53 per cent acid may be produced, with UNE concentration in pot
feeds at or very near to 100 per cent, and (2) continuous purging of chloride
ion at about 20 to 30 per cent of the reflux rate permits steadier overall
absorber operation and permissible chloride build-up. It is next planned to
introduce the Cooler acid, about 48 weight per cent nitric acid, at several
selected plates, and to ewaluate overall performance under these conditions.

Povder Reactivity Improvement Test

Two carlocads of UO3, processed with 0.05 weight per cent sulfamic acid added,
were produced with reactivity ratios to standard of 1.14, and 1.09. Comparable
values, without the use of additives, averaged about 0.98. At the end of the
report pericd alternate carloads include 0.05 and 0.03 weight per cent sulfamic
aclid additive for shipment to Paducah and Oak Ridge, respectively.

RCU Piltration Test

Four tests employing the RCU filtration stand between the X-2 and X-1 storage
tanks have been completed. The filter employs an "F" porosity Micrometallic
filter element. The average fission product arithmetic D.F.- observed was 1.4

( ca. 30 per cent removal of activity). Increased pressure drop across the
filter and activity build-up at the filter station during tests show that
solids are being removed from RCU. Inconsistent results have been attained
for DBP removal by filtration. Other filter media, particularly filter cloths,
ares to bs teésted.

Agltator Torque Test

Calcinations carried cut in electric pots, using 25 and 20 revolution per minute
agitator drives, continue to show that higher torque rrevents agitator stalling
even when up to 0.08 weight per cent sulfamic acid additive is employed. On the
other hand, heating time cycles were increased 12 and 28 per cent by changing
from 37.5 to 25 and 20 revolutions per minute in Pots 13 and 8, respectively.
Some eruptions of cooling UO3 have occurred, resulting in blowing oxides of
nitrogen and powder into the pot room, with these eruptions being most frequent

from Pot No. 8 which- is equipped with the slowest agitator. No definite corre-
" lation of eruptions with agitator speed has been found, however, nor have such
eruptions been confined exclusively to pots having slow agitators, long time
cycles, or containing sulfamic acid as additive.

Antifoam Agent Test

Dow-Corning AF Emulsicn, at values as lowas 2.4 grams of emulsion per 500 pounds
of uranium continues to give excellent foam inhibition at T-C-1 settings of <00 C.

1215309

Fec-13




Separaticns Technology Sub-Section o AW-33200250]

IN-LINE INSTRUMENTATION

The Redox 2DU gamma monitor was placed in service on September 23. High and
low activities recorded by the apparatus were confirmed by laboratory analyses
of samples taken during the respective periods. The substitution of a Dri-
Filmed Pyrex-glass sample cell for the original agueous-wetted cell resulted
in substantial and prolonged reduction in residual background activity.

Operation of the pH meters, which sample the TBP Plant pooled waste, has been
far from satisfactory during the report period. The major causes of difficulty
have been (1) sampler plugging, (2) unauthorized adjustments of instruments,
(3) servicing problems and (4) changes in servicing techniques. A pE sensing
unit of improved design was installed at the TBP Plant late in the report
period. The new modification promises to be less sensitive to variations in
servicing techniques; it utilizes a stainless steel sampling chamber, instead
of glass as in the past. The unit alsoc features a replaceable dip-stick elect-
rode and salt-bridge assembly and elimination of the ground-wire connection.

BISMUTH PHOSPHATE PROCESS TECHNOLOGY

First Cycls Waste Scavenging

Production test 221-T-18, "Scavenging of First Cycle Waste", was issued. The
actual test will commence approximately October 6. This starting date is de-
pendent upon the pH meter installation in the 15-8 tank sampler lines.

The feasibility of separating first cycle waste and coating waste was established
by using the 15-7 tank as a receiver for the coating waste and 15-8 tank for the
first cycle wasts receiver. A total of four new cell jumpers and twc new diver-
sion box Jumpers would be necessary.

New Equipment

A new silver reactor was installed on L4-5L dissclver system on September 25.
This was necessitated by the apparent "plugging” of the old reactor. A written
procedure for the coating of the berl saddles was furnished. A training program
was also established to acquaint Separations Section personnel with the proper
procedure of coating the saddles.

Z PLANT PROCESS TECHROLOGY (ISOLATION, PURIFICATION AND FAERICATION)

Isolation Building (Task I)

A free swinging Teflon scraper has been installed at the end of the agitator
shaft in the P-1 precipitator tank, cell 2, to improve slurry transfers and
minimize product hold-up in the tank. Tests made in mock-up equipment showed
that with the addition of this device, slurry motion 1s maintained throughout
the filtration step. The benefit with the scraper arises from the fact that
the slurry is then agitated throughout the entire transfer step, whereas with
the propeller only, agitation 1s not accomplished when the slurry voiume 1s

~f
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A 15 micron porous Kel-F filter has been successfully used to filter F-10-P
psroxide slurries for one month, Filtration time has ranged from 15 to 30
minutes for slurries and from two to ten minutes for washes, This filter media
plugged when it was testsd on Redox product solution oxalate slurries,

Hydrofluorination (Task II)

Based upon the color of fluoride powders, 25.2 per cent of the runs entering
Task II required rehydrofluorination. This compares to 3.6 and 25.7 per cent -
rehydrofluorinations for July and August, respectively. The pink powders pro-
duced during September was 29 per cent of the total as compared to 25 and 32.4
per cent in July and August, respectively. Double batches accounted for 77 per
cent of the runs processed.

Reduction (Task III)

The plutonium from the reduction of plutonium fluoride powders in Task III aver-
aged 98.6 per cent. The average yields for July and August were $8.2 and 98.7
per cent; respectively. Low yields obtained from six runs are included in this
month's averags.
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Process Specifications 49'/% @

‘The isolation, purification and fabrication plant process s lgifications R
EW-31967, were issued during this report period. They are currently being re-
vised to bring them up to date. :
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Plutonium Metal Reactivity

In further investigation of the formation of excessively reactive plutonium
metal in the metal reduction step, calcium hydride was added to three reduc-
tion charges (0.5 to 1.0 gram CaHp per 30 gram reduction). The buttons had
small inclusions of abnormally reactive material but were much less reactive
than the metal formed in the presence of water. These results suggest that
the reactive material is something other than plutonium hydride.

Recuplex Development

laboratory studies of the rate of reduction of plutonium(VI) by hydrogen
peroxide, in various Recuplex feed solutions, have shown that at room temp-
erature, the destruction of excess hydrogen peroxide and the re-oxidation of
plutonium (III) are the slow steps in the preparation of the solution for
solvent extraction. Concentrations of 0.5 M HyOp and at least 6 M NO3~ are
necessary for attainment of 100 per cent plutonium(IV) in one hour. For
rapid and complete destruction of residuvhl peroxide, a plutonium concentration
of at least 20 g/1, or the addition of up to 6 g/l Fe+3, 1s necessary.

Equilibrium data from a batch, counter-current, solvent extraction run using
20 per cent TBP and a Recuplex Flowsheet suitable for thes purification of
F-10-P, agree well with the valuss predicted for 20 per cent TBP from rela-
tionships previously established for 15 per cent TBP.

The use of 15 per cent TBP in Recuplex will allow & maximum plutonium concen-
tration of ca. 70 g/1. This value was determined by contacting a sample of
15 per cent TBP-CCLll with four equal volumes of an agqusous solution containing
199 g/1 Pu, 1 M A1(NO3)3, and 3.25 M ENO3.

Materials of Construction

From preliminary measurements of corrosion rates of Haynes 25 alloy (SO per
cent Co; 20 per cent Cr; 10 per cent Ni; 15 per cent W; traces of other
metals), the use of the alloy appears promising for the construction of replace-
ment slag-and-crucible dissolvers or of other vessels which will hold hot,
hydrofluoric-nitric acid solutions. The following corrosion rate measurements
(for the over-all, slag-and-crucible dissolution cycle) were obtained: 1)
plate (as received), 1.65 - 2.02 mils per month; 2) weld metal, 2.93 mils per
month; and 3) 309 SCB stainless steel coupon, 7.l mils per month.

Measurements of the corrosion rate of the stainless, spring metal, Elgilloy
(Co ko, Cr 20, N4 15, Mo 7, Mn 2.0, Be 0.0k, C 0.15, Fe balance), in Task II
type hood atmospheres indicate that the material should be satisfactory for
Task IT servics.

RECUPIEX CONSTRUCTION

1

Construction of the Recuplex facilities in Rooms 221 and 337 of the 234-5 Building
is approximately 72 per cent completed. Installation of the process hood frame-

vwork has commenced. i—(?‘ ers 1gTsy
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General Chemical laboratory - A significant number of samples contéiygg dibutyl
phosphate (DBP) wers analyzed to verify the concentration limits and precisicn
to be reported by this laboratory when employing the "Disengaging Time" method.
For organic solutions (30 per cent TBP in Shell Spray Base) the lower limit is
10 mg DBP/L. For aqueous solutions the lower limit is 1 mg DBP/L. The upper
limit for both mediums is the maximum solubility. The precision within the
indicated limits is + 20 per cent.

Apparatus has been put in operation to permit the determination of the water con-
tent of salts, particularly for double fluoride salts containing uranium.

Radiochemical laboratory - Over half the analytical work associated with the deter-
mination of "burnm out™ in 13 SS clad fuel specimens from the Aircraft Nuclear
Propulsion Project, has been completed. To facilitate the determination of total
uranium, the samples wers freed of iron through use of the mercury cathode.

The Gamma Spectrometer offers a convenient method for the detection of as little
as 1 per cent Am-2Lil alpha activity in the presence of 99 per cent Pu-239 alpha
activity. The alpha./gamm ratio of Am-2U4l is 2 while this ratio for Pu-239 is
1000. This principle is useful in determining the Pu assay method to be employed
on samples of questionable Am content.

Using the slow scanning speed of the new Gamma Spectrometer overmight scans are
possibles to produce reliable data on samples as low as 1 C/M/Ml.

Spectrochemical laboratory - Test operation of an arc-spark source enclosure
for radicactive samples was attempted. First tests proved the electrical in-
sulation to be insufficient. This was corrected and the metal air seal lines
then produced arcing and were replaced with lucite tubing. Under high frequency
sparking occasional current leakage is now experienced. The source of this:
leakage is being sought for correction.

Mass Spectrometer laboratory - Work is continuing on liquid tributyl phosphate
Z'I’BPS samples. Diethyl butyl phosphate and triethyl phosphate were scanned to
attempt to establish a tremd for the cracking of TBP. Various sample bulbs and
sampling technigues have been employed to produce the best spectrum.

Responsibility for the operation of the Consolidated Mass Spectrometer in the

300 Area and the determination of isotopic content of uranium samples has been
accepted from the Chemistry Unit. To date results have been too erratic to be
reported, however, some progress 1s being made.

Water Quality laboratory - The new colorimetric iron procedure employing the
reagent Bathophenanthroline, while extremely sensitive, appears to have limita-
tions for 100 Area water due to the nature of the iron in process water. It is
probable that the iron is suspended rather than ilonic. Work will continue on
the method.
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Work volume statistics for the Analytical laboratories are as follows:

August September
Number of Number of Number of Number of
Samples  Det'ms. Samples Det’r_xs.
Research & Development
Applied Research 1193 k212 893 2162
Pile Technology 169 LLs5 265 1380
Fuel Technology L7 599 4o 456
Separations Technology 673 1078 93k . 1189
Process Assistance 201 2092 72 334
Other Customasrs, 130 732 o1 277
Total ‘ 2503 9158 2295 5798
INVENTIONS
J. S. Buckingham - 'The use of Sulfur and its Compounds for the Improvement
of the Reactivity of UO3. "
V. R. Cooper, Mangéer
Separations Technology Sub-Section
October 11, 1954
VRC :md
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VISITORS AND BUSINESS TRIPS

T.J.E. Glasson and G. E. Martin, KAPL, visited Hanford September 1-3 to discuss
radicmetallurgy facilities.

Alvin Radkowsky, Reactor Development Division, Naval Reactor Branch, Washington, D.C.,
visited Hanford September 16-17 to discuss reactor physics.

G. J. Alkire spent September 7-10 at KAPL and the General Engineering Laboratory,
Schenectady, discussing mass spectrometric applications and problems.

H. T. Hahn, M. C. Lambert, and R. L. Moore presented papers at the National American
Chemical Society Meeting, September 12-17, in New York City.

R. L. Moore visited KAPL September 20-21 to discuss process chemistry and visited
the Commercial Solvents Corp., Terre Haute, Ind., September 22, to discuss solvent
quality problems. ‘

R. H. Moore spent September 14-15 at the University of California Radiation
Laboratory, Berkeley, California, consulting on irradiation damage problems and
September 20-2] at Shell 0il Co., San Francisco, California, discussing the chemical
composition and reactivity of Shell Spray Base total nitric acid oxidation.

L. A. Hartcorn spent September 15-16 at the Battelle Memorial Institute, Columbus,
Ohio, attending a meeting of Cooperative Uranium Metallography Program members.

M. B. Leboeuf visited KAPL September 27-28 to discuss Hot Semi-Works in-line
monitoring. ’

ORGANIZATION ARD PERSONNEL

Personnel totals as of September 30 were as follows:

Exempt  Technical Graduates Non-Exempt  Total
Permanent Rotational

Physics Unit 2k 1 0 7 - 32
Metallurgy Unit 43 0 2 25 TO
Chemistry Unit 48 1 1 15 65
Administration _ 1 0 0 4 35

Total 116 2 3 51 172

Fd-2
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The properties of a lattice of 0.9 inch diameter, cored, enriched uranium (0.8% U-235)
slugs on a 4.5 inch spacing were determined by extrapolation of exponential experiment
data on 0.925 inch natural uranium slugs. The results are given in the table below:

PHYSICS

Lattice Physics

£ p k 12+ 7T Buckling

vet 0.888 0.87TL 1.070 U498 cm® 141 x 107C cm™2
dry 0.952 0.79% 1.043 475 cm® 90 x 107° cm™?

These values refer to cold, clean conditi%ns. It will be seen that the loss of water
leads to a loss of reactivity of 51 x 107 em~2 or about 1000 in-hours, thus this is
a so-called "safe'" design.

The temperature coefficient of this lattice has also been calculated. The change in
reactivity of a reactor as its temperature is raised is the accumulated result of
several effects. For convenience, these may be- grouped as follows:

. )
(5%—-) = change in thermal utilization caused by change in average energy
1 of the neutrons.

(5%5—) = change in number of neutrons produced per thermal neutron
2  absorbed ceused by changes in the ratios of the uranium cross-
sections as the average neutron energy is changed.
(5%]5-)3 = change in fraction of neutrons leaking out of the pile.
Ak .
('E“) = change in resonance escape probability caused by increased

L -absorption in uranium-238 in the resonance energy region.

The first three terms depend on the increased average energy of the thermal neutrons
and, since this increase is largely determined by the temperature of the moderator,
their sum is usually called the graphite coefficient. The last term depends only con
the temperature of théctU-238 atoms and is therefore called the uranium or metal co-
efficient. '

The values obtained are given in the table below:
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wet pile dry pile
(%-1-‘—) | 7.65 x 1072/°C 0.65 x 10~2/°C
l .
(—A]‘L)2 -8.8 x1079/°c -8.8 x 107%/°C
(%15- 3 2.4 x107°/°c -1.1 x 107%/°C
Sum of 3 terms (graphite coefficient) -3.6 x 1072/°C -9.3 x 1079/°C
(j%g-)h (metal coefficient) -1.8 x 1079/°C -3.0 x 107%/°C
Total temperature coefficient -5.4 x 1079/°C -12.3 x 107%/°C

Since it is difficult to estimate the amount of uncertalnty in the various quantities
used in the calculations, these numbers are to be used with some reserve. It will be
seen that the loss of reactivity due to loss of water increases with temperature in
this lattice. Thus, if the reactor is "safe" at zero power, it is "safe" a fortiori
at high operating power.

The results described above apply to the hypothetical reactor of the specifications
given and, further, to the behavior of this reactor with unexposed uranium only.

Some results have recently been cobtained which apply to the changes in temperature
coefficients which occur as the exposure of the uranium progresses. These results
refer to present Hanford reactors of the H-type.

It was seep that a large contributor to the graphite coefficient is represented in
the term LE_.)E, the change in the number of neutrons produced per thermal neutron

absorbed in uranium caused by changes in the ratios of the uranium cross-sections
with change of average neutron energy. Now as irradiation of metal progresses,
Plutonium is formed in increasing amounts. Its cross-section depends on neutron
energy in a different way than do the uranium cross-sections. It 1s thus to be
expected that the contribution of the term (& k ) will change as the plutonium con-
centration (and, thereby, exposure) 1ncreas$sg 2 Calculations relating to this type
of change have been made. What is calculated here is the megnitude of the change of
reactivity per unit of exposure for different temperatures. An example of these
results is the following: at 300 K, a wet Hanford pile gains about 1.5 in-hours per
MWD/T of exposure; at 700 K it will gain about 4.6 in-hours per MWD/T of exposure.
The megnitude of these reactivity changes shows that pile operation is seriously
dependent on these effects, thus considerable further study is required. These
calculations are reported in some detail in document HW-32933.

Some recent experiments in a J-slug lattice have shown that the neutron flux exhibits
an asymmetry in the direction of an exponential pile in which the flux is decreasing
exponentially. In order to see whether or not the asymmetry could affect measure-
ments of the buckling, the buckling of the 10 3/8 inch lattice of 1.66" slugs was
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measured five times; each time a different position of the cell being utilized. The
results of the five measurements range from 118.6 to 120.8. Since the uncertainty
in these is + 1, we conclude that the observed asymmetry does not affect measured
buckling values.

However, it is possible that the asymmetry could affect the determination of the
thermal utilization. For this reason. a complete cell traverse is being made in the
standard lattice.

An off-site experiment(l) has been done to determine the effective absorption cross-
section of thorium fabricated into a Hanford type slug. The value obtained, 9 barns;
can be used to calculat® the resonance escape probability, p, for such a slug since
it includes resonance as well as thermal absorption. The calculation has been made
and yields the value 0.91 for p. This is in good agreement with the following values
obtained by other methods: 0.927 from a single column experiment, 0.90 from a mea-
surement of the effective rescnance integral and 0.91 from a Test Pile experiment.

A new fuel element, composed of lead and uranium oxide, has been designed for the
Lattice Test Reactor. This design has the virtue that, in the case of the worst
possible conditions of reactor runaway, the total energy release is confined to about
2 x 107 watt-seconds. The pressure in the reactor room would then rise only by 0.4
atmosphere, and there is thus a good chance that all contamination by fission products
would be restricted to reactor building. Although the advantages of the new fuel
elements are not expected to ever be realized, their use does lead to a safer reactor.

Nuclear Physics

In connection with the use of thorium to produce U-233 in Hanford reactors, it is of
interest to measure directly the effective Th-232 absorption cross-section in the
Hanford flux. An experiment to do this has been designed. A sample of thorium,
chemically separated from its daughters, would be exposed along with an appropriate
flux monitor in a Hanford pile for sbout 10 seconds. After removal, it is found that
about four hours are available to count the resulting Th-233 before sufficient Pa-233
is formed to mask the desired results. The possibility of this measurement rests on
the facts that Th-233 emits only B-particles and that total or 4 x counting of these i
experimentally feasihle.

At one stage of the experiment to measure the Np-239 cross-section, the neptunium
sample will be analyzed for Np-240 by counting the seven-minute activity of Np-240
with a y-ray scintillation spectrometer. It was planned to do this in a lead cave
with five-inch walls at a location about five feet from the pile face. An experiment
was done to measure the background count at this location in a mocked-up cave. The
background turned out to be of the same order as the expected counting rate from
Np-240, assuming a cross-section of 50 barns for Np-239. Provision is therefore
being made to relocate the apparatus.

(1) Reported in TID-2010, p. 108 et seq.

=
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Physics Problems Connected with Plant Operation

Samples of two liquid fluorochemicals, named N-43 and 0-75, have been obtained and
tested in 305 Pile for suitability in a possible experiment to measure the reactivity
effect in a (thermally) hot reactor of cooling water loss. The hot reactor would be
shut down and one of these liquids would be substituted for water in one or more
process tubes. The reactivity change would then be measured. The relative reactivity
effects of water and the fluorochemical are measured beforehand in the 305 Pile.

These measurements have already been done and show that both N-43 and 0-75 have about
35% of the reactivity effect that water has. From these measurements the effect of
water loss on an operating pile could be determined.

A report, HW-33073, has been issued giving a treatment of the xenon problem of suffi-
cient generality to permit changes in slug and pile design. Such changes are dealt
with by adjusting parameters in the xenon equation. In this way, the tables being
prepared for the 100-K reactors can be used generally for graphite piles. This work
thus makes it unnecessary to recompute an extensive new set of tables for each type
of reactor. :

One of the problems encountered in controlling the Hanford reactors is that of detecting
. the very low neutron flux in a subcritical reactor. One method to solve the problem

- is to simply raise this flux by the introduction of a source. A possible source is

the photoneutron process on beryllium. Measurements of the strength of this source

have been made by exposing beryllium nitrate solutions to the y-rays from irradiated
slugs. These measurements show, for example, that the flux in a Hanford pile can be
raised by a factor of 100 with the use of 87 kg of beryllium at 30 hours after shut-
down. A more detailed report of this work is given in document HW-3287h.

A report, HW-32630, was written in which estimates are made of the amounts of low g/t
plutonium that could be produced by segregating the slugs which had been located in
the ends of the process tubes during irradiation. Such segregation could yield
significant amounts of low g/t plutonium.

-~

CHEMISTRY

Purex

Two Purex study flowsheets have been drawn up with the objective of maximizing the
uranium processing capacity of the "existing" Purex plant employing a hydrocarbon
diluent. The first of these flowsheets, HC#l, employs three cycles for both uranium
and plutonium and attains an estimated instantaneous processing rate of 25 tons
uranium per day by replacement (or perhaps redesign of cartridges) of the HA, 1A,

1B extraction, and 2D columns. Construction of additional dissolver and feed make-up
facilities and replacement of the condensers on the intercycle concentrators should
permit instantaneous processing rates in excess of 30 tons uranium per day.

Study flowsheet HC#2 employs only two cycles for both uranium and plutonium, thus
permitting parallel operation of existing equipment at critical points. It 1s pre-
sumed that the additional decontamination necessary to meet product specifications
in two cycles can be obtained by operating the uranium "A" type columns and the 2A
column at 50-60 C, or by operating a reflux plutonium cycle as the second plutonium
cycle. A tail-end silica gel adsorption step may be necessary to assure adequate
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decontamination of uranium from zirconium with this flowsheet. An estimated process-
ing rate of 25 tons uranium per day could be obtained with replacement of only the
2D and 1B extraction columns. Processing rates greater than 30 tons uranium per day
would again require construction of additional dissolver and feed make-up facilities
and replacement of the condensers on the 2EU.

To determine whether irradiation damage to solvent containing carbon tetrachloride
diluent would lead to emulsion formation or lowered flooding capacities in Purex "A"
columns, two-phase mixtures of 30 percent TEBP in carbon tetrachloride with synthetic
HAFS were irradiated up to 106 R, and then subjected to dispersion and coalescence
tests. The results indicated no emulsion formation or decreased flooding capacity
due to irradiation. Similar results were obtained with Shell Spray Bese dlluent --
a typical hydrocarbon diluent.

Thorex

Zirconium phosphate and manganese dioxide continue to show promise as scavenging

agents for the removal of protactinium from Thorex feed solution. Carrier precipi-
tation of greater than 95 percent of electrochemically prepared tracer protactinium
has been obtained from solutions of varicus thorium, fluoride, and nitric acid con-
centrations. However, results have been somewhat erratic and will be checked using
tracer and full level solutions prepared by standard fluoride-catalyzed dissolution.

Increasing the thorium concentration in the organic phase has been shown to back-salt
protactinium into the aquecus phase, thus improving decontamination from protactinium.
For example, increasing the organic phase thorium concentration from 0.3 M to O. 6 M
decreases the protactinium distribution coefficient from 1.3 to 0.2 in the system:

-45% TEP in carbon tetrachloride. Such near-saturation operation of a carbon
tetrachioride dildent organic phase in a second thorium cycle is an attractive
alternative to ORNL's acid deficient system for attaining protactinium decontamination
in the 1A column.

Uranium Recovery

The effect of temperature on the entrainment of organic (dispersed) phase in RCU was
investigated using a pulsed stirrer and anthracene as a tracer. The entrained
organic 30 seconds after stirring was stopped appeared to be about one volume in 2000
at 25 C and this dropped by a factor of three or four in another three minutes. At
50 C the entraimment 30 seconds after stirring was about 50 to 80 percent as great as
at 25 C: The difference disappears with time, and after five or six minutes of
settling, no significant difference in entrainment was detected.

Of several adsorption columns tested for the removal of dissolved tributyl phosphate
from RCU, silica gel was effective, but celite or alumina ineffective. Celite batch
scaveaging was likewise ineffective.

Tributoxyethyl phosphate has been identified at about the 0.2 percent level in raw
TEP by chromatographic analysis of the bottoms from a vacuum distillation. The effect
of this material on process operation has not been investigated, but no direct adverse
effects would be expected.

rd-T

1215322



oy . mW-33200 LOEE]
Applied Research Sub-Section

Alr sparging of RCW was tried in order to separate any surface active material with
the foam. . Starting with two liters of material, 90 ml of foam was finally collected.
Disengaging time measurements using synthetic RAW as the aqueous phase yielded an
average disengaging time of 56 seconds for the foam sample and a disengaging time of
51 seconds for the heel from which the foam sample had been removed. This is not a
sufficiently large increase in disengaging time to say with certainty that it is due
to the foaming agent. The heel from the first separation could not be induced to foam,
indicating complete removal of the foaming agent.

Further measurements of the distribution of dibutyl phosphate in RC systems has shown

a wide variation dependent largely on its own concentration and on UNH concentration.
Thus, between water and 20 percent TBP-Shell Spray Base distribution values of 0.3 and
2.1 are found at the 50 and 5000 ppm level, whereas with an aqueous phase of RCU

(0.25 E_UNH) values of 90 and 2000 are measured. Reflux will occur in the RC column,

although most of the dibutyl phosphete escapes with the RCW.

An alternate analytical method has been developed for the determination of DEP, based
on the photametric measurement of the turbidity produced by the Th{IV)-DEP compound.
The method, which is intended for low level analyses of RCU solution, involves a pre-
liminary isolation of DEP in a relatively pure form, and a concentration to ca. 20 mg/1,
which is accomplished by a solvent extraction procedure. 1In the 1 mg/l range, recov-
eries have averaged about 70 percent. This method should permit an accurate determin-
ation of the hydrolysis rate of TEP in RCU solution.

Ruthenjum Studies

Slightly improved ruthenium decontamination of product uranium oxide has been achieved
by sparging with ozone during calcination of unheadended concentrated 1CU. Simulating
the plant heating cycle (to 460 C in one hour, at 460 C for one hour), an average
ruthenium decontamination factor of 30 was obtained using a 2 wt percent ozone sparge
as compared to a factor of 9 with an air sparge (4 runs in each case). In addition,
the radio-ruthenium volatilized moved further downstream in the calcination-absorption
train in the presence of ozone. Modificatlons of the heating cycle will be tested,
emphasizing the low temperature region where ruthenium tetroxide is relatively stable.

Volatilization of ruthenium during nitric acid recovery from Purex aqueous wastes
could lead to objectionable contamination of the product acid and process equipment.
Since the reported off-site experience is somewhat conflicting, an investigation has
been initiated to establish under what conditicns such volatilization may occur and
vhat preventive measures to take. In this connection, a ruthenium compound which
distills with nitric acid from a concentrated acid solution has been prepared by
digestion of inactive KyRu(NO,)g with the concentrated acid for 24 hours. Only a
fraction of the ruthepium distills, and this as a light yellow solution turning slowly
to a deep purple, neither color bearing any spectrophotometric resemblance to ruthenium
tetroxide. Efforts will be continued to characterize this volatile ruthenium species
and to determine kinetics of its formation as a function of nitric acid concentraticn.

Waste Treatment

A nickel ferrocyanide method has been developed, reported, and scheduled for plant test
for coscavenging Bismuth Phosphate first cycle and coating removal waste, CRW. Since
separate treatment of the CRW will.be required for Purex and minimizes stored waste
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volumes even with Bismuth Phosphate, scavenging of cesium from the supernatant
solution above this high-salt, alkaline waste has been investigated. Of the various
preformed adsorbents tried, at 40 g/l, Attaclay gave the highest cesium decontamin-
ation factor, viz. 19, resulting in a residual cesium concentration of 0.06 uc/ml,
tentatively cribbable pending soil science study. Cost estimates would include
0.4t cents/gallon for the Attaclay and a volume ratio, settled scavenger to waste
solution, of 0.24k. It should be noted that a sample of Hanford soil ( £ 325 mesh,
from a test well in 200-E) gave a cesium DF of 3.4 with a settled volume of but
five percent, using the same 40O g/l concentration. At the same volume ratio, a DF
comparable to that attained with Attaclay is suggested.

Samples of Bismuth Phosphate first cycle and CRW, as well as low and high sélt
Uranium Recovery-type wastes have been synthesized for soil acience study by Radio-
logical Sciences.

The effect of high radiation intensity on the scavenging of cesium from Uranium
Recovery RAW 1s under investigation in anticipation of processing fresh material

from T and B plants during the 4X program. Pending completion of a Sr-YX beta -
radiation source, preliminary tests were made at the 100-F basin in a 107 R/hr gamma ‘

field. The cesium decontamination factors observed in two separate synthetic
scavenged RAW slurries were 1000 and 250 after 7 days and 1% days, respectively.
These values bracket the 750 observed for an unirradiated control standing for
7 days, and, more important, the 500 value desired for cribbing.

Isotope Separations

Uranyl ion and water transference data needed for the design of a hundred stage
electrolysis cell to be used to test the separation of uranium isotopes by elec-
trolysis through ion exchange resin membranes have been obtained. The data show

- that current efficiencies for the transport of uranyl ion in a nitrate system are
over 70 percent of the -theoretical, and that water transport through the membrane
is a negligible design problem. The high efficiency observed, plus the fact that the
PH of the solutions does not change appreciably during the electrolysis indicates that
transport of hydrogen ion 13 small compared to the transport of the uranium. These
results simplify the design problem by making control of the reflux flow a linear
function of the current.

"Flurex" Process

A trial run was made on a modification of the Flurex Process (direct conversion of
solutions of uranyl nitrate to uranic fluoride by electrolytic separation and
reduction of uranyl ion in a special electrolysis cell). The original process called
for the addition of ammonium fluoride to form the anhydrous double salt NHLF-UFy; the
single salt contains water of crystallization which is difficult to remove and is
undesirable. By substituting potassium fluoride for the ammonium fluoride, it is
Dossible to retain the advantages of obtaining an anhydréus precipitate while also
obtaining a product that need not have volatile matter (NH,P) driven off prior to

a bomb reduction. The product obtained fram the trial run with potassium fluoride
was composed of dense crystals which were easily filtered and washed. Sufficient
material was obtained to make a bomb reduction test in the near future.

Fd-9
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Analytical Development

Research was carried out during the month on the use of the porous cup source in
emission spectrography of liquid semples. After exploratory work on the Medium
Hilger spectrograph, the investigation was carried out on the Jaco instrument

because of the higher resolution and therefore lower background intensities obtain-
able with the latter instrument. The study, which included the same 20 elements
studied last month in the flame spectra work, showed that usable sensitivities are
possible for all but cesium of the elements studied. Detection limits ranged from
ten parts per million in water for arsenic, cerium, potassium, lead, and zinc to

less than 0.001 parts per million for calcium and magnesium. For pile or process
water samples, calcium, magnesium, sodium, potassium, and lithium could be determined
on one sample as received. The remainder of the elements could be determined on a
single sample after a 1000-fold reduction in volume, assuming present concentration
levels of the ions. In the case of aluminum, copper, and iron, detection limits

were 0.5 parts per million with precisions of 20%, 13%, and 6%, respectively. Current
pile water levels for these ions is about 0.005 parts per million. For a water '
control laboratory, the porous cup spectrographic method can offer considerably
faster analyses in cases where at least several constituents are desired, but the
investment in equipment would be rather high. The method at present may be developed
for service work which would permit the samples to be taken to a 300 Area spectro-
graphic laboratory.

The plutonium-24O content of three samples of AT solution made from a special push
of 200 MWD/T metal was determined using the fission counter. The determination was
made to resolve a conflict in the value found by the neutron count and by the deter-
mination of specific activity. The fission counter results agree closely with the
value from the neutron count which indicates that the specific activity determin-
ation was faulty. The neutron and fission counts indicate a concentration of Pu-240
that is larger than was expected from the irradiation data, as based on previous
data. The fission counting data are being rerun to obtain a higher precision in
the determination in order to determine the magnitude of this increase.

Although the direct, or nonseparative, procedure for the coulometric determination
of microgram smounts of plutonium in the presence of large amounts of uranium gives
results with a satisfactory precision, it was felt that the procedure is too touchy
with respect to the amount of nitric acid that must be present to overcome the
interference shown by uranium in the pretreatment step. A study was made on the
use of a procedure that separates the bulk of the uranium from the plutonium prior
to the pretreatment. The separation is based on the coprecipitation of Pu(III) on
lanthanum fluoride. The advantages of the separation procedure were found to be:
1) the precision of the results is better (about 1/5 that for the direct procedure),
being approximately one percent for the standard deviation of a single value; and
2) the sample manipulation will be simpler for highly radicactive samples, such as
dissolver solution. The method is sensitive enough to enable the chemical deter-
mination of the plutonium in ten microliter samples of current Hanford dissolver
solutions; scme titrations on such samples are planned for the coming month.

The research mass spectrometer, Consolidated Model 21-221, was converted to uranium

isotopic analysis work and tested for reliability. The instrument is now being
applied by the Analytical Laboratories Unit to analyses in support of the isotope
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enrichment program. In this conversion, a Nier type source rather than the previously
used "Isatron” was installed, and the reports from Paducah of greater sensitivity of
this source have been confirmed. The source also has a more linear pressure curve and
about a three-fold lower memory factor.

During the month, several uranium slugs having a variety of isotopic compositions were
obtained, and work was contimued on the gamma counting method for U-235. With partic-
ular interest in isotopic concentrations near that of natural uranium, the direct
U-235 gamme count method proved to be limited to a rather poor precision. Studies wit
a count ratio method are under way. :

In cooperation with the Metal Preparation's Process Sub-Section, an accuracy and
Pprecision study was planned for the gamma photometric determination of uranium in

C slugs. In addition to standard slug analyses and the determination of corrections
for slug diameter variations to be completed by Technical, a study of the effect of
slug density is also required. The latter problem arises because an extrusion
Process is now used in C slug fabrication and densities are higher than those of cast
slugs. The program will include measurement of analytical and sampling precision and
intra-rod variation.

Design and assistance activities included an alteration of the input RC circuit of

- the x-ray photometer to stabilize the photometer output, alterations to the spectro-
graphic source enclosure for radicactive samples in order to increase electrical
insulation, and revisions and shop liaison for the fabrication of components for the
Hot Semi-Works in-line monitoring program.

Research on an analytical method for dibutyl phosphate (DEP) in the range one milli-
gram per liter has ylelded an extraction-concentration procedure for agueous uranium
solutions. This procedure yields a concentration of ten to one in two successive
extractlons and DEP can thereby be detected by the disengaging time method at a level
of about 0.2 mg/L. A concentration factor of nearly 50:1 can be obtained by a more
elaborate extraction sequence. Application of the extraction technique to organic
samples is being attempted.

The standard sample program involved 115 determinations in 100, 200, and 300 Area
service laboratories. These included test samples of process water for ten elements;
of UO3 for seven impurities, of uranium in RCU; of uranium, nitric acid, sodium and
phosphate in a WR-OO4 sample; of aluminmum in an ANN solution, and of uranium in an
RAW sample. Results on the RCU, RAW, and ANN samples were particularly good.

In-Line Analysis

Fabrication, assembly, and testing of equipment for the Hot Semi-Works installation
progressed significantly during the month. One of the master programmer switches

was tested extensively and found adequate; the two remaining units are being
assembled. Final models of gross gamma and gamma spectrometer consoles have proved
to be satisfactory in the lab performance tests, and the gamma photometer console

and sensing unit are complete except for a gamma scurce. A one-hour trial irradia-
tion in C-pile of a specimen of thulium metal established that a ten-hour irradiation
would be adequate for the present application in the Hot Semi-Works. The hard gamma
from the tantalum impurity in this thulium mentioned last month proves to be tolerable
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. in this application, but arrangements have been made to exchange a portion of our
metal for pure thulium oxide from the Ames Laboratory. The use of samarium-145
for gemme photometry will not be tried at this time because of the scarcity and
high cost of the required isotope.

The "alpha-printer” monitor designed by Instrument Development, Design Section, for
the Hot Semi-Works is about 75% complete in fabrication. The final models of the
PH console are being fabricated after some design modifications were made during the
month. ‘

The measurement of both uranium concentration and turbidity (aguecus entrainment) in
orgenic stream samples has been studied and a dual photometer cell has been designed
which will measure and record both values on the same sample. In the laboratory
tests the turbidimeter can readily detect an entrainment of less than 0.1 percent
aquecus phase in the organic stream. The unit is undergoing mechanical stability
and precision tests on a mock-up stream. Meanwhile, circuitry modifications to the
rhotometer console required by this sensing element change are being designed.

Development continues in an effort to design a foolproof sample flow line to the
gamme monitor cells for the Hot Semi-Works. Tests on the jet sampler mock-up in
the 231 Building showed that ball check valves, required to hold the sample in the
cell after the jet is turmed off, are not reliable, and replacement solenoid valves
tested thus far have not been entirely satisfactory. Leakage and life tests with
remote control valves is continuing.

Polarographic sensing units designed for the Hot Semi-Works streams are being tested
on a contimicus operating programmer and Jet sampler mock-up in the laboratory.
Modifications over previous Metal Recovery Plant models appear to be satisfactory
and nitrite removal is efficient. The addition of tributyl phosphate-solvent to the
synthetic waste samples in a near-emulsion condition creates an erratic respoase
which must be overcame. A polarographic sensing unit has been installed again on a
test basis on one of the Metal Recovery Plant RAW streams, and for about one week
performance has been good. There is evidence that a low quality batch of mercury
has been at least one source of trouble in the Metal Recovery Plant installation.

At present, all mercury is being reprocessed in the laboratory before use to insure

purity. o

Development on a gold electrode polarographic unit is being directed toward elimin-
ation of a progressive decrease in hydrogen overvoltage of the electrode with usage.
Mechanical or strong acid cleaning or several hours of soaking in water restore the
electrode to its initial condition, but reproducible polarograms under continuous
use can be obtained only for a few hours. A regeneration technique applicable to
automatic, remote application is required for the in-line analysis program.

Activities related to Purex in-line monitoring included pH monitor cell and shield
design work and on-site inspection of Purex facilities. The latter revealed that
alterations made in the plant design after the in-line monitor shields and plumbing
were designed will require a few alterations in the latter. The first gamma monitor °
shield and mechanical assembly has been received and tested and found to be adeguate
from a shielding standpoint, although a reduction of tolerances will be required on
certain parts in the remaining units to be fabricated. Shielding is such that a
detection level of about 1.7 microcuries per liter of gamma will be possxble assuming
a 30 milliliter cell. sevn
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An alpha sensitive scintillation screen of zinc sulfide in teflon latex was fabri-
cated, and it shows promise of being usable in direct contact with ligquid samples.

The gamma monitors on the RCU stream in the Metal Recovery Plant have functioned
smoothly for several months and have proved to be particularly valuable in recent
weeks. Process changes and off-standard conditions have been reflected quickly on
the monitors, allowing decisions to be made before laboratory sample results could
be made available.

Decontamination and Waste Disposal

The ten-foot gloved box and column in Room 1-F, 222-S Bldg., was removed to the
burial ground. Gross plutonium contamination within these units precluded decon-
tamination because of the hazard and expense involved.

Fifty thousand gallons of crib waste were transported from 300 Area to 200 West
Area for disposal to crib. One million gallons of 300 Area "retention” level waste
were processed to ground.

All other decontamination, laundry, and building service functions were accomplished
in a routine manner.

METALLURGY

Irradiation Effects

The x-ray diffraction study of small, thin specimens of uranium exposed for 1, 5,

and 24 hours at a water temperature of 35 C and flux of 1.3 x 1013 nv is continuing.
Specimens, when examined with the x-ray diffraction unit, did not display gross
radiation damage, so a precise diffraction peak study will be necessary to determine
the type and extent of induced damage. The specimen exposed for 12 days (previously
reported as 1k days) did display line broadening and shifting as well as peak asymmet-
indicative of crystalline deformation. Tentatively, these data indicate that there
may be a threshold effect which is a function of integrated flux and fission product
formation. : .

A program to evaluate the effect of neutron flux intensity, integrated neutron flux,
irradiation temperature, testing temperature, and post-irradiation annealing on the
mechanical and physical properties of thorium has been initiated. The thorium for
this test has been made available and is in the shape of six-inch slugs; tests are
now being conducted to determine the best method of fabrication, as it is desired to
reduce the diameter to 3/h inch to reduce the machining costs of the samples and to
conserve material.

A Zircaloy-2 specimen exposed ex-pile in a COy atmosphere at 650 C gained weight in
3 1/2 days equal to the amount gained by a similar specimen exposed in-pile (F-pile
atmosphere) at 650 C for 13 days and 400 C for 13 days. Further tests, wherein the
exact in-pile exposure temperature is known, are required before it can be stated
that pile irradiation definitely retards the gas reaction.
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Metallurgical Techniques

In order to investigate the bonding and diffusion characteristics of uranium-
aluninum and similar diffusion couples as a function of pile irradiation, laboratory
experiments designed to provide basic information on the bonding tendencies of
uranium with aluminum are presently being conducted. Several couples have been

hot pressed in an inert atmosphere after previous cleaning of surface contaminants
by cathodic vacuum etching. Specimens #6 and #7, pressed at 500 C and at a pressure
of 11 tons/in2 for a period of one minute ylelded inconsistent results. #6 had
diffused only at occasional spots with an associated penetration of 0.001 to 0.002",
whereas #7 had diffused uniformly with a diffusion zone 0.006" thick. A hot press,
evacuable die now being constructed should permit reproducibility by affording better
temperature and pressure control and a far superior enviromment during pressing.

The #4 diffusion specimen described previously has been examined extensively. This
specimen, pressed at 500 C and 10.6 tons/in2 for a period of one minute yielded a
diffusion zone 0.003" thick. A study of the cleavage interface through the diffusion
zone revealed that the penetration of alumimm into the uranium was much less than
the penetration of uranium into the aluminum. The uranium side of the diffusion zone
consisted of a honey camb of holes which are actually hollow cones, the apices of
which point to the alumimumm side. These apices terminate at a thin uniform layer of
large flat mounds composed of small platelets oriented nearly perpendicular to the
cleavege surface and the original interface. This layer, about 0.001" thick and the
adjoining network of cones, 0.002" deep was identified as UAl; by x-ray diffraction
methods. No evidence for the presence of UAlp or UAlL has been found to date.

Specimen #5, pressed at 450 C and 10.6 tons/in2 for a period of one minute revealed
no diffusion when examined on a polished surface perpendicular to the diffusion
interface. Examination of this interface after fracturing did reveal isclated
regions in which scme diffusion had occurred. The appearance of these regions
closely resembles the surface depicted by specimen #4. D. W. Barels at Brookhaven
National Laboratory has also observed and reported the presence of cones after
uranium-aluminum diffusion in BNL-38. More extensive description of these specimens
will be contained in the July-September Quarterly Report. Two clamping assemblies
for mechanically pressing and constraining diffusion specimens for in-pile studies
have been fabricated,loading the assemblies with specimens and liquid NaK coolant
awelts completion of the NaK canning facility.

Interest in the magnesium metrix fuel element has warranted studies on the diffusional
behavior of magnesium couples. A mumber of magnesium specimens are therefore being
fabricated and prepared for hot pressing experiments.

The examination and photography of cathodically, vacuum etched specimens by optical
and electron microscope techniques has continued to obtain background information on
the microstructure of non-irradiated uranium and slug components. Projection slides
depicting the techniques used and some of the microstructures observed have been
prepared for use during presentation of a paper entitled, "Observations on the Micro-
structure of Uranium," at Battelle Memorial Institute, October 27, 1954.
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A preliminary study has been made of the feasibllity of utilizing the natural radio-
activity of a canned uranium slug to detect a variation in can wall thickness or, in
the specific case of cold canned slugs, to detect the eccentricity of the aluminum
Jacket. Results to date are encouraging, but since they are in contradiction to
negative results obtained in a similar study by Applied Research in 1952, no conclu=-
8ions are warranted at this time. »

Fuel Element Studies

During the month two insulated slugs were fabricated using a point closure technique
specially prepared and a 0.003" anodized layer on the interior surface. Excessive
fragmentation.of the insulating layer during cold working of the can had been feared.
Additicnal cans and slug components are being machined to fabricate insulated slugs
for in-pile evaluation studies. The canning of the production test slugs is
expected to be completed during October.

Production test 105-580-A authorizes the irradiation of eight solid unbonded natural
uranium slugs; two to 200 MWD/T, two to 400 MWD/T, and four to 650-750 MWD/T. It
also authorizes the irradiation of four cored unbonded enriched slugs and 36 cored
unbonded natural slugs to rupture in one tube. The two solid natural uranium slugs
to be irradiated to 200 MWD/T were charged September 16 in tube 0675 of C Pile.

This tube, despite its location, is running at high tube power. One slug was charged
at the center line and one at the downstream end of the active flux zone. The two
slugs scheduled for 400 MWD/T were charged in tube 1070 of H Pile September 30. Tha
remainder of the tube in each of the two-four slug irradiations is filled with solid
uranium lead dip canned production slugs. The four slugs scheduled for 650-750 MWD/T
were charged in tube 1073 of H Pile on September 30. Irradiation of the tube charge
of 36 cored unbonded natural uranium slugs and four cored unbonded enriched slugs
will await initial examination of the 200 MWD/T charge. Initial examination of these
slugs and subsequent charging of the full tube charge will probably occur about
November 1. .

Two of the four 4-inch mechanically bonded slugs having cold closures charged into
D Pile under PT-105-575-A, HEW-31439, are scheduled for discharge about October 4,
1954. The slugs have been operating at 30 kw/ft and will have accumulated approxi-
mately 380 MWD/T exposure at the time of discharge. Examination of two discharged
slugs is currently scheduled for October.

On August 28, 1954, two 4-inch mechanically bonded slugs with cold closures were
discharged from the high temperature loop facility at H Pile. These slugs were
exposed approximately seven weeks at local water temperature of about 125 C. Both
pieces are tq be examined for possible aluminum-uranium diffusion.

A study of the feasibility of rod and plate fuel element bundles has been initiated.

Fuel Materials Studies

Only limited success has been obtained in the attempts to produce uranium metal
shot in the 12-foot shot tower installed in the 326 Building. Experimentation with
various inert atmospheres and the sealing of the uranium metal in a breakable quartz
capsule have eliminated many of the problems associated with the formation of a
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tenacious oxide on the metal which hinders the pouring of the molten metal. The
molten metal has been poured through 0.050" and 0.062" orifices; however, the metal
does not have time to freeze in the short time interval required for the 1l2-foot
fall. The experimental facilities are being installed on the vertical safety rod
test tower at White Bluffs where a 100-foot fall will be available.

Zirconium has been exposed to liquid magnesium at 750 C, under an lnert atmosphere,
for times ranging from 5 to 4O mimutes. Metallographic examination of the samples
indicated no attack (solution, compounding, intergramular penetration, or diffusion)
of the molten Mg on the Zr. However, the test will be repeated, since this obser-
vation 1s contrary to scme reports in the literature, and since a barrier of zir-
conium oxide which may have controlled the reaction was observed on the sample.

A study of a proposed thorium-uranium fuel material has been initiated. In many
respects this system is comparable to the uranium-magnesium matrix type fuel system
which is currently being evaluated for high burn-out applications. Five thorium-
uranium melts have been prepared in the vacuum melting furnace and annealing and
fabrication studies are in progress to- determine the optimum conditions for homo-
genizing and dispersing the uranium throughout the thorium. The alloys prepared
have nominal compositions of two percent and ten percent uranium. Metallographic
studies completed to date indicate that fast cooling from the molten state will
produce a dispersed uranium phase in a thorium matrix in the case of the low uranium
content alloys. Slow cooling of the 10% thorium-uranium alloy yielded a eutectic
network structure - the uranium phase being predominately located at the thorium
grain boundaries.

Uranium Reduction Studies

~ One of the major problems associated with the reduction of U02 with magnesium at
temperatures below the melting point of uranium is the resistance to penetration
by magnesium of the Mg0 film formed surrounding the oxide particle being reduced.
This difficulty can be resolved by carrying out the reaction in the presence of a
solvent for Mg0. No solubilities of MgO have yet been measured, but possible solvents
are under study. The system CaFo-MgFo-LiF is of interest because all three metals are
thermodynamically capable of reducing UOp to metal, and because of the sublimation of
Lig20 at temperatures below 1000 C. The phase diagrams of the systems CaFE-MgFQ and
MgFo-LiF are known, showing, respectively, no intermediate compounds or solid solu-
tions and an eutectic at 735 C. The phase diagram of the system CaFs-LiF was
determined during the month, showing no intermediate compounds or solid solutions
and an eutectic at 80.5 mole percent LiF melting at 768 C. Preliminary measurements
made on the ternary system CaFo-MgFo-LiF indicate a ternary eutectic melting at
about 660 C located very roughly at about 20 mole percent each of CaFp and MgFo.
The solubility of MgO, and also of Mg, UOp and Lio0 must be considered in light of
such a reaction as ‘

2LiF e Mg0 — MgFp ¢+ Lip0,

known to proceed as indicated at temperatures above a few hundred degrees C. A
ternary mixture of fused CaF,-MgF,-LiF containing oxide can be thus regenerated
by volatilizing out LipO at temperatures below 1000 C. Preliminary estimates of
the ternary phase diagram show'the possibility of reducing U0, with Mg starting in
a CaFo-LiF mixture, removing oxygen by volatilization of Lip0, until a fused salt
mixture of CaFp-MgFp 1s attained, at all times d&¥ntaining a melting point of not
over 1000 C. '
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Powdered U0 and 10 percent stoichiometric excess magnesium for tion have been
mixed and pelleted (to give pellets an average density greater than that of the
fused salt mixture), dropped into CaFy-LiF eutectic under argon at 900 C, held at
900 C for three hours, and cooled to room temperature. Preliminary microscopic
examination of the solidified material shows much in the way of rounded metal
particles of about 0.02 mm diameter maximum. Attempts to consolidate the metal
resulted in only a sponge-like mass due to insufficiently high available temperature.

The solubilities of the UF) -NH,F double salt in various concentrations of ammonium
~bifluoride are of interest in connection with use of this compound for reduction to
metal. There were found to be ca. 0.2 g U/1 in 1.0 to 0.5 molar ammonium biflucride,
and C.1 to 0.3 g U/l in the ranEE of 0.5 to 0.1 molar ammonium bifluoride. Below
0.l molar bifluoride the solubility of the double salt rises rapidly. These are not
equilibrium solubilities, but rather indicative of what may be obtained during pre-
cipitation and washing. Solutions of 0.2 molar bifluoride should prove satisfactory
for washing the double salt.

A sample of uranium metal prepared by a calcium reduction of the above double salt
was dissolved in acid and found to contain only 600 ppm iron. The double salts and
the uranium tetraflucride from decomposition of the double salts, on the other hand,
have averaged 0.5 percent iron, which indicates that a separation is realized during
reduction. Additional uranium samples are now being analyzed for iron contamination.

Five batches of uranium calcium fluoride have been prepared by precipitation from
UNH solution. Ferrous ion added as solid ferrous chloride was used for reduction
of uranium(VI) to uranium(IV). The best precipitates were obtained when a ten per-
cent solution of aqueous hydrogen fluoride was added to the UNH solution in which
ferrcus and calcium chloride had been dissolved. To obtain satisfactory disscluticn
of the ferrcus and calcium salts, the solution of UNH should be less than 1.0 molar.
A crystalline precipitate is obtained which washes easily in 0.5 molar hydrogen
fluoride. X-ray studies have shown that the precipitate is a true double salt and
not a mixture of the two insoluble fluorides of calcium and uranium. Waste losses
during precipitation have averaged about two percent while solubility losses during
washing were O.4 percent. These high losses it is felt are due to post precipitatior
which should be eliminated by a longer hold-up before filtering. Composition of the
double salt is expected to be UCaFg‘xHpO. However, analytical data are not yet
available. The hydrated double salt apparently releases its water at temperatures
below 200 C yielding a compound which should prove satisfactory for reduction to
metal. Studies on the solubility of the UCaFg+xHNO double salt in various wash
solutions, its dehydration and reduction to the metal will be continued.

MIR Fuel Element Testing Facility

At the end of September the three four-inch slugs (Al-Si canned solid and cored, and
hot-pressed solid) in the MTR Fuel Element Testing Facility had accumulated about
400 MWD/T exposure. There have been no scrams caused by the GEE-4 equipment and the
monitor, flow, and pressure readings have shown no indication of a failure or incip-
ient failure. Because of misunderstandings and a scheduling conflict, the A-block
containing these three fuel elements will be removed from the reactor on the

October 18 shutdown, at which time the exposure will be about 550 MWD/T. The
specimens are operating at a specific power of 55-58 kw/ft of which an estimated

50 kw/ft is due to fission heating and the remainder to gamfe-heating.
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Radiometall@ggy Examination

Three of the four enriched, cored slugs which were irradiated to 1550-1600 MWD/T in
C Pile under PT-105-513 have been transferred to the Radiometallurgy Building.
Initial examination of the one ruptured slug, as previously reported, showed that
the rupture most probably occurred because of intermal cracking in the uranium.
Measurements on molds made of two of the unruptured cored slugs indicated that the
slugs had increased in dismeter about 0.015" and had decreased in length about
0.035" during irradiation. This performance correlates well with the predicted
behavior based on the preferred orientation known to exist in the uranium metal.
Determination of core behavior will be made by sectioning the slugs in the cut-off
box. .

The exsmination was started on the ruptured thorium slug that had an exposure of
1230 MWD/AT. The weld area looked sound and no obvious reasons for the cause of
failure could be ascertained. An interim report is in progress. :

During the routine metallographic examination of slugs, can wall thickness measure-
ments are made to determine the degree of uniformity of corrosive attack on the
slugs by the cooling water. The examination of can ‘wall sections from three slug
fallures from PT-25-M (beta heat treated rods), performed at 2" from the cap end,
indicated only a slight removal of the can wall by corrosion.

" Rupture #381 from PT-25-M was received and examined. It was a cap type fajlure
with a 1/2" deep large size crater in the cap end of the uranium. The cap assembly
was not received. The base was removed and length measureme