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GENERAL SUMMARY

Production Operations-

All production forecasts for the month were exceeded except those which

were dependent upon Redox output for feed. Shake-down difficulties in the
Redox nlant curtailed its expected output, although 82’ of for@casted material
was started through the plant.

Several new records were established in the reactor plants, The number
of failures of slug jackets decreased for the second consecutive meonth
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indicating that steps taken to improve the quality of the jackets many months ’

ago are beginning to be effective. Although this downward trend is expected
to continue, it may not take place owing to the contlnued successful efforts
to increase power levels.

" Engineering and Technology

A new record rate of production of tritium was attained during the month.

Development and engineering work directed toward theAdesign'of a new large
reactor and an improved new separations plant were intensified.

Expansion and Construction

Definite plans are under way for a major expansion of plant which is currently
described as "Program X" and which will be assembled into a Project Proposal.

Completion schedules of some construction jJobs continue to be adversely
affected by labor disputes and shortages of certain crafts.

The overall current construction program is more than 50% “completes

Personnel and Services

The plant roll decreased slightly to 9,055 as did the turnover rate, 1.51%.

Three employees were honored by Coffin Awards, General Electric's top
distinction for outstanding performance.

Kadlec Hospital was approved by the Council on Medical Education and Hospitals
of the American Medical Association for interme and residency training in
general practice.

There were 680 applications for housing pending.
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-  FORCE REPORT ' ©_ TEBRUART 1952

- EIEMPT TON_EXEMPT _ TOTAL
T-33-32  2-29-38 1-21-33 2-20-32 1-3.-32 2-39-32
GCENERAL . 26 27 35 40 62 67
Law : 2 2 ) b 8 "6
ENGR. DEPT.
General -2 2 l 1 3 3
Desiem & Const. Section
Construction 12 by 22 6 17
Design 216 211 415 384 631 505
No. Richland BRealty 17 17 125 110 132 127
Proj. Engr. ™ 78 1k 12 91 90
Technical Secticn
Adminiatrative 6 6 L 8 - 10 C14
Pile Technology 173 73 171 175 3hb 348
Separations Tech. 107 108 66 62 173 170
Technical Services 31 30 148 154 179 184
Analytical a7 871 139 139 226 226
MANUFACTURING DEPT.
General 21 21 12 12 33 33
Reactor - 193 190 925 okl 1118 1134
Metal Prep. Section 76 76 383 388 L59 L6k
Separations 268 268 1304 1282 1572 1550
MEDICAL bl b2 233 234 27 276
RADIOLOGICAL SCIENCES ' '
General _ 3 3 2 3 .5 5
Records & Standards oh 2h 145 1hi 169 168
Biophysics b= hé 68 - 64 113 110
Biology 35 38 1!-6 Ly 81 82
FINANCTAL DEPT. .
Engr. Acctg. 15 15 o4 68 92 83
Mfg. Acctg. 6 6 31 32 37 38
Gen. Acctg. 29 29 117 118 146 17
Gen. Acctg. Payroll .10 10 q7 ol 107 104
Comm. Acctig. I 4 15 15 19 19
EMPLOYEE & PUBLIC RELATIQNS 38 39 Th Th 112 113
UTILITIES & GENERAL SERVICES
General 17 18 13 13 30 31
Elect. Dist. & Telephone 30 31 148 146 178 177
Transportation o L2 476 k7o - 518 512
Plant Sec. & Services o
Patrol & Security ‘ ~ 56 56 599 601 655 657
Safety & Fire k2 4o 108 107 150 1ko
Office Services , 28 28 280 303 308 331
Purchasing & Stores 87 91 339 336 426 Lo7
Statistical & Computing Services 12 16 42 L6 5k 62
rp b Q '
COMM, RFAL ESTATE & SERVICES AN Yas 185 360 351 545 536
__909‘* 9055

TOTAL 2063%  2072% 7031 6983
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2 # oV

100-B 100-D 100-F 100-H 101 200-E 200-W 300 Plant 3000 700-1100
Area Area Area Area Area _Area Area Area Genersl Area _Area Total
PROJ. ERGR. .
Supervisors - - - - - - - - - - 37 37
Enginecers - - - - - - - - _ _ b1 By o
,OHQH:—.QPH - - - - - - - - - - T RS I T- H
Others . - - - - - - - . - - - ., W (IR u '
Totsl - - - - - - - - - - 90 i+ 90
TECHANICAL
GENERAL
Supervisors - - - - - - - - - - 6 '- 6
Clerical - - - - - - - - - - g8 8
Total - - - - - - - - - - 1k 15
, L ,
- PILE TECH. & :
Supervisors 1 - - - - - - 5 - - - 6
Metallurgist & Eng. 16 6 - 5 18 - 3 3k - - 1 83
Physicists - h - 5 - - - 16 - y - i pB
Engr. Assts, 17 4 2 6 8 - - 22 - - - 59
Tech. Grads. 18 3 1 6 12 - 2 2h - x = 66
Technologiste 16 1 1 L - - - 2 - = =i ook
Lab. ‘Assts. 17 8 - 6 - - 1 17 . - - k9
Clerical 6 2 - 3 3 - - 16 u - w230
Engr. Assts. - 5 - - - - - 1 - . B N
: 91 33 b 35 51 - 6 137 - - 1 348
BEPARATIONRS TECH. : - - IR
Supervisors - - - - - 1 9 10 = - PN - 1
Chemists & Engr. - - - - - b h7 37 u = = - " B8
Tech. Grads. - - - - - - - 6 18 - el e Dyt
Clerical - - - 1 - - - 6 11 - - s 11T
lab. Assts. & Tech. - - - - - - 7 8 - - © . 15
Other Fon Exempt - - - - - 2 1 3 - - - 6

(o))
@
=~
[}
)
1
b
-
o

Total - - - - - .N ‘ .N
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% # Fovd

METAL PREP.
Supaer?isors
Other Exempt
Supv. in Trn.
Operators
Craftnmen
Cleri~al
Others
Lab. Anxmts.
Tech. Grads,

Total

SEPARAT1ONS
Superv imors
Nou Supv. & Engre.
Operators
Craftsmen

Clarical

Others

Supv. in Trn.

Tech. Grads.
Total

MEDICAL
Supervisors
Physicians
Other Exempt
Technicians
RNurses
Clerical
Others

Total

Inepes. & Lab. Asts.

100-B 100-D 100-F 100-H 101 200-E 200-W 300 plant 3000 700-1100
Area Area Area Area’ Area Area Area GCeneral Area __ Area Total
- 2 - - - - ko - - SR V-1
- 1 - - - - 33 - - = a3k
= - - - - - 3 < St T ot 3
- - - - - - 178 - - ,-. 178
- 28 - - - - 18 - - 2. 148
- 1 - - - - 27 - . - o8
- 2 - - - - 12 - - - .14
- - - - - - 11 - - = Hw
- 1l - - - - - - - ’
- 35 - - - - ..ale - - 2 héh
- - - - 30 150 - - - - 180
- - - - 3 83 2 . - - . 88
- - - - 172 541 | = = < =, 73
- - - - 54 281 - - - = 335
- - - - 26 80 3 - - P . -109
- - - - 7 5 - - . - .57
- - - - T 18 - - - = 25
- - - - l Q - - - -, 4.Ho
- - - - 10 __23 __ - - - - 33
- - - - 310 1235 5 - - cemes 1550,
. ﬂ.‘_f,
- - - - = - - it - Mw Mw:.,,....
- - - - .- v - g 1 3 ...8 <:wm, :
- - - T T - u_;, ..,,:
- - - - - - . - 2 3 Hu
6 b 1 1 L 2 .- L ww
i - - - - \- . .2 7 um..;; hé
- - - - - - - - 1 73 T4
7 b 1 1 " T 2 5 18 223, ...;Bm
1 nyalen
i o AT
a1

54
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Hoo,.u 100-D %100-F 100-H 101 200-E 200-W 300- Plant 3000 700-1100
Area Ares Area Area Area -Area Area Area General Area Area Total

UTILITIES & GEN, GERV.

GERERAL
Supv. - - - - - - - - - - 18. 18
Clerical - - - - - - - - - - 13 13
Total - - - - - - - - - - 31 31

PLANT SEC. & SERVICES
SECURITY & PATROL

Supers Lgors 6 6 6 5 - L 9 T 5 k 52
Other Exempt - - - - - - - - Yy - - -
Patrolmen 93 48 61 47 - T2 152 72 2 - 26 573
Clerical - - - - - - - - 18 h 3 26
Seamstragn - - - - - - - = 2 = = -2
Tach., Grad. - - - - - - - - - - - -
Total 99 Sh 67 52 - 76 161 79 31 h 3 657
SAFETY & FIRE -
Bupervisors 14 - - - Y - b 4 T = - 33
Enginsers - 2 1l - - 3 - 2 - - b | 9
Fireman 53 - - - 8 - 16 15 9 - - 101
Clerical - 1 1l - - 1 - 1 - - 2 6
Total 67 3 2 - 12 -k 20 22 16 - 3 149
OFFICE SERVICES . T
Supervisors . - - 1l - - 1 3 1 1 1 18 26
Procedures Analysts - - - - - - - - - = 2 .2
Idry. Operators - - - - - - 2 - - = 1 , 3
Janitors & Servicemen 9 5 T 6 - 5 26 1h - - k1 ‘113
Clerical - - - b= - - 1 - - 1 k6 - K8
Others - - - 1 1 - 54 - - 3 79 . 138
Tech. Grads - - - - - - - - - - 1l e |
Total 9 5 B T 1 6 B6 15 . 1 5 188 1+ 331
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Gers o Gl 100-B 100-D ,100-F 100-E 101 200-E. 200-W  300- Plant 3000 700-1100
Codoi r .. . _Area . Area ._Area _Area Area Arca _Area Area General Arca Area Total
STATISTICAL & COMP. SERV.
Supervisors B - - - - - - - 1 - - 8 "9
Mathematicians - - - - - - - 6 - - 1 I
Clerical | - - - - - - - - Y - - 28 32
Technologists v - - - - - - - 2 - - - 2
~!  Bus. & Tech. Grads . = - - - - - - 2 - - 10 12
Total . . N - - B - - - - 15 - - L7 62
COMM, REAL ESTATE & SERV.
Supervisors - - - - - - - - - 14 105 119
Other Exempt - - - - - - - - - - 10 10
Firemen . ~ - - - - - - - - 24 32 56
Patrolmen , | - - - - - - - - - 17 22 39
Journsymen - - - .- - - - - - - 142 12
Servicemen - - - S- - - - - - - 17 17
Truck Drivers ’ - - - - - - - - - - 23 23
Pover Operators - - - - - - - - - - 33 . 33
Clerical - - - - - - - - - - 58 S8
Others - - - - - - - - -~ - 39 39
Total _ - - - - - - - - - 55 181 . 536

GRAND TOTAL . 706 550 , L68 396 93 509 1906 1048 159 A3k 2786 9055
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MANUFACTURING nEpmm .

FEBRUARY 1952

METAL PREPARATICON SECTIQN

The total production for the month from Metal Preparation was 143 tons,
exceeding the forecast by 3 percent. Of the total production, 37 tons
were §~inch material. The machining yield was 80,9 percent, representing
an increase of L.l percent due to improved rod surfaces. This material
was rolled in November, December, and January and reflects the vendor's
efforts to improve rod quality,

The canning yield of L-inch material was 79.1 percent and of 8-inch
material was 66,7 percent. The improvement in the L-inch canning yield
was attributed to the reduction of marred surfaces and AlSi rejects as
well as improved operator techniques,

The Melt Plant produced 49 tons of billets which is the highest product-
ion to date, The billet yield was 82.3 percent and the solid yield was
91,6 percent,

There were four autoclave failures of L-inch material with a failure
frequency of 0.07 per thousand, and one failure of 8-inch material with
a failure frequency of 0,10 per thousand.

REACTOR SECTION

Total maximum operating levels for any 24-hour period were 115 MW over
those previously established, primarily due to the redefinition of
limitations of boiling considerations. A new record was established in
daily production which was 55 MWD above the previous high. The reactor
input production was 106.7 percent of forecast, establishing the highest
per diem production to date with an increase of 18 units per day over
November, 1951, the previous high period. Average daily pile levels
while operating also reached a new high and exceeded the previous record,
January, by 50 M¥. The discharge production was 88,2 percent of forecast.
This reduction is principally due to the DR reactor where process water
leaks and slug failures have been predominant., The operating efficiency
for this period was 86.6 percent.

There were 17 uranium slug jacket failures during February, of which 9
were Group 8, requiring 268 hours of outage time for removal operations.
Seven of the failures were discharged within the scram recovery time
avoiding approximately 175 hours of potential outage time,

SEPARATIONS SECTION

A total of 98 runs and 2 acid washes was started in the Canyon Buildings,
representing 11l percent of forecast, Thirty-seven runs were started



HW—2369%_' E Eam EB Manufacturing Department

SEPARATIONS SECTION (Cont’d)

through Redox which was 82,percent of forecast. A4 *otal of 108 runs and

2 acid washes was processed in the Isolation Building which was 9L.6 percent
of forecast. The anticipated delivery of material from Redox was delayed
due to start-up difficulties resulting in lower production from the
Isolation Building,.

The average cooling time was L7 days with a minimum of LO-day material being
used. The average purity of the completed charges was 99,1 percent.

A total of 21,4 tons of uranium as UQq was produced during February, with
13 tons being shipped. Production of U053 is curtailed awaiting material
from Redox, _

The performance of the 200 East Area evaporator had not been satisfactory
until the removal of a hard crystalline material on the sides of the coils
and tanks, The removal of this material with a series of nitric and citric
acid washes has resulted in satisfactory evaporation rates,

Initial efforts to remove metal waste sludge in tank 101-U were successful,
The slurry was transferred to the slurry accumulator tank, UR-001, where
it will be blended prior to TBP processing.

 GENERAL
Persomel ' ) : :‘
Total on Roll January 31, 1952 3202
* % Accessions L1
IR Sepa.rations - 51
i Total on Roll February 29, 1952 3192

# Does not include intra-department transfers,

L .. . R oL ¢ '
S T - -+ . . .. .C, N. GROSS, MANAGER :
sobeed 5L u.u20C0 .. .1 MANUFACTURING DEPARTMENT
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MANUFACTURING DEPARTMENT

PATENT REPORT SUMMARY
FQR
MONTH QF FEBRUARY, 1952

Richland, Washington
March 11, 1952

All persons engaged in work that might reasonably be expected to result
in inventions or discoveries advise that, to the best of their
knowledge and belief, no inventions or discoveries were made in the
course of their work during the period covered by this report except
as listed below, Such persons further advise that, for the period
therein covered by this report, notebook records, if any, kept in the
course of their work have ‘been examined for possible inventions or
discoveries,

- INVENTQR TITLE

NONE

' ]
C. N. GROSS, MANAGER

MANUFACTURING DEPARTMENT

205590 - 17
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I.

MANUFACTURING DEPARTMENT
METAL PREPARATION SECTIQN

FEBRUARY 1952

RESPONSIBILITY
The Instrument Tube Shop facilities were moved from the 717-A Building to
3717-B Building early in the month. Instrument Engineers were transferred
to 3707-C Building to make room for the Tube Shope. The 717-A Bullding was
‘mades available to the Utilities and General Services Departmgnt.
ACHTEVEMENT
A. Operating Experience ’ -
Statistics
January February Year To Date
Bare pieces machined (Tons, 4") 109 102 211
Machining Yield (%, L") 76.2 80.9 78.4
Bare Pieces Machined (Tons, 8") 33 c1 8L
Machining Yield (%, 8%) - 7648 80.9 7943
Acceptable Pisces Canned (Tons,i%) 128 106 234
Acceptable Pieces Canned (Tons,8") 11 37 48
Canning Yield (%, 8") 58.8 66.7 64,8
Acceptable Pieces Canned (% .
forecast 4" & 8m) 103 102.1 102.5
ERRERE — -

2 -
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January February Ysar To Date

Autoclave Frequency (No./M) .07 .07 «07
Briquettes Produced (Tons) 2L 28 52
Chip Recovery Yield (%) 85.7 86.3 86,1
Billets Produced (Tons) L3 L9 92
Melt Plant Billet Yield (%) 8Le3 82.3 83.2
Melt Plant Solid Yieid (%) 92.4 91.6 92.0
Oxide Burned (Weight Qut Tons) 5 7 12
Poison Canned (Number pieces) 0 1081 1081
Chem, 68-56 Canned (No. pieces) 296 0 296
Chem. 10-66 Canned (No. pieces) 658 699 1357
Poison, Chem. 68-56, Chem. 10=66 :

Canning (Man-hours) Lo 268 Los
Special Requests (Man-hours) 190 195 385
305 Routine Tests (Man-hours) 133 53 186
305 Special Tests (Man-hours) L63 313 776
Maximum Steam Generated (M 1lb./hr.) . 3% "~ 35
Total Steam Generated (M 1b.) 22,143 18,239
Average Rate Generated (M 1b./hr.) 29.8 26,2
Total Coal Consumed (Tons) 1428 1226
Sanitary Water from 3000 Area ' )

(Million Gal.) 2he3 23,5

Well Water Pumped (Million Gal.) 0 6.6
Total Water Average Rate (gpm) Sl 722
Chlorine Residual (ppm) <18 32

2. Activities

41l the uranium machined during the month was from virgin type
material which was rolled during November, December and January,
The increased yield resulted from improvement in surface quality
of the December and January rolled rods and is approaching the
yields previcusly obtained from rods considered to be acceptable

good quality.

The increased over-all canning yield of four-inch and eight-inch
slugs is attributable mainly to the reduction of marred surfaces
and Al-S1i rejects, and resulted gensrally from improved operator
techniques and closer supervisory follow=-up.

The increased production of briquettes and billets during the
month resulted from the processing of a portion of the backlog.
of chips on hand at the beginning of the month. The decrsase in
the Melt Plant solid yield is attributable to this cause. The
decrease in the billet yield resulted principally from equipment
failures,
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Metal Prep. Section
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2.

3.

b

Activities (Cont'd)

None of the slugs tested for penetration during the month were
found to be penetrated to within .010" of the outer surface of the
can wall,

0Of four autoclave failures of four-inch slugs which occurred
during the month, two were believed attributable to operating
techniques and two to defective cans. The cne failure of an
eight-inch slug was attributed to a defective can.

Examination of camned slugs immediately prior toc shipment to the
100 Areas indicates that small pits, not evident prior to
autoclaving, appear on the sidewalls of approximately 1% of the

-‘cans during storage. This condition has been noted on cans

‘supplied by all vendors and on cans of different purity aluminum.
Preliminary microscopic examination of a test group of slugs in
storage indicates unprotected slugs are continuing to corrode
while those covered with corrosion inhibiting material did not
show any apparent evidence of corrosion. All shipments are being
carefully inspected until corrective measures can be taken.

Special QOperations

Production Test 313-105-2M - "Triple Dip Canning and Irradiation

of Eight Inch Uranium Slugs Fabricated in Heavy Walled Aluminum
Cans® (HW-22L63).

Approximately 8500 additional pieces were canned in accordance
with this test during February. At month end non-seating and
frost test reject rates continue to be high, however, recent
pleces frost tested appear to show some reducticn in reject
rates.

Production Test 313-105-3M - "Fabrication of Alpha Lead Dip
Camning and Irradiation of Salt Bath Heat Treated Alpha-Rolled
Uranium Slugs® (HW=22770).

Approximately 850 slugs heat treated in agitated salt bath showed
that one slug in each 20 destructively tested appears to be
satisfactorily transformed. The remaining slugs, however, that
were lead dip canned are reported to have poor can to slug bond.
This poor bond condition is not revealed by the frost test.
Further work has been postponed pending additional analysis.

'Schedule Veriance

Canning and machining production was 2.1% and 5.5%, respectively,

‘above forecasts, attributable mainly to the increased yields,

& EHE

HW=23698 ey
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B - Metal Prep. Section

B. Equipment Experisence

There were no element failures in the bronze furnaces during the
month as compared to six failures in Jamuary., This improvement

may be attributable to installation of ventilating ducts for removal
of chloride fumes and to improved operating technique in avoiding
crucible breakage.

Cs Improvements

1.

2.

Adogtions

A condugtivity cell equipped with a warning light was installed
at the methanol rinse tank to immediately indicate out of pro-
cess amounts of water and acidity content. This installation
will assure more effective use of the methanol and improve the
wetting of cans and caps.

Inventions and biscoveries

Personnel in the Metal Preparation Section engaged in work
which might be expected to result in inventions or discoveries

- have reported no inventions or discoveries were made during

the period covered by this report.

D. Plant Development and Expansion

1.

2,

295

Project Status

~ Project C-199 = 300 Area Sewage Disposal System - Excavation is

complete for the septic tanks and sludge bed, and the excavation
of the leaching trench is pa.rtially complete,

Proiect C=l133 - Eb:pa.nsion of 300 Area Power House and Pmnping
Fac ies - Design is approximately 80% complete. Preliminary
preparations are being made for construction. N

Project C-li81 - Equipment for 8" Slug Manufacture - Fabrication
of equipment is approximately 76% complete.

Manufacturing Engineering

Engineering studies were.cmducted on the following itemss

a. Investigation of a practical means of controlling and reducing
tin consumption.

be. Determination of the feasibility of using a bar cut-off saw
for slug finishing,

¢. Evaluation of the recehtly increased feed rates on the
roller-turner machining lathes, with respect to tool life
and production.

WAL EE:
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2. Manufacturing Engineering (Cont'd)

d. Evaluate the feasibility of spinning rather than crimping
~aluminum cans in the canning operation.

e, Work space layout in 3717-B Building.

f.> Operation of salt bath slug transformation and installation
of production facilities,

~ E. Non-Routine Reports Issued

Number Title Author Date

HW-23467 Results of Sample Exchange Program E.W. Q'Rorke 2-5-52

II]. PERSONNEL

A. gzganizational Changes

}None.

B. Force Chggges
Monthly Weekly Total

Beginning of month 78 387 L65 ‘
End of month _ 75 394 169
Net change -3 7 L

Ce Safety Experience

There were no major or sub-major injuries during the month. One
near-serious accident was formally investigated.

D. Radiation Exposure

A machining operator received exposures of 3L0 mrep and 360 mrep
during the month as determined by his weekly badge film. As this
individual has exceeded the operating limit of 300 mrep three times
in three months, it was decided that his work habits at machining

were responsible. Accordingly he was transferred to the canning
operation.

1214599 t=m
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II.

MANUFACTURING DEPARTMENT
REACTOR SECTION
FEBRUARY 1952

RESPONSIBILITY

Assigned responsibilities of the Reactor Section were not changed during
February.

Responsibility for investigation of Reactor Section major and sub-major
injuries and near-seriocus accidents was formalized during the month.
Major injuries investigations will be held by the Section Manager. A
committee was established to investigate sub-major injuries and near-
serious accidents. Membership on this committee will generally be of
six months' duration.

ACHIEVEMENT
Operating Experience

The reactor inpﬁt.prﬁduction was 106.7% of forecast but was 0,8% less

- than that for Januaxry due to the shorter work month. The per diem pro=-

duction was the highest yet achieved, exceeding that of November, 1951,
by 18 units per day. The reactor output production was 88,24 of fore-
cast, The deficiency was due principally to the reduced ocutput from

IR Reactor resulting from reduced input production in January and Febru-
ary because of a process tube water leak and high incidence of slug
failures,

An increase of 80 MW over previously established maximum operating levels
was achieved during the month, resulting principally from a redefinition
of limitations due to boiling considerations, as outlined in document
HW=2328l;, improved flattening, - and continued annealing of the graphite, .

There were 17 uranium slug jacket failures during February, seven of :

which were discharged within the scram recovery time limitation, permitting
immediate resumption of operation. It is estimated that these ®"fast®" dis-
charges made it possible to avoid approximately 175 hours of potent
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Operating Experience (Cont'd)

outage time. Only one ruptured slug of six encountered at DR Reactor
could be discharged within the scram recovery time. The six slugs re-
quired a total of 132.1 hours outage time for removal,

Production Summary:

Total or
B D DR F H Average

Reactor Time Operated ,
EffiCiency (%) 92.1 9201 7801 7808 9107 8606
Reactor Qutage Time (Hrs.)

Plutonium Production 52.0 5h.8 152 2 147.3 52,5 1458.8

Production Tests 3.0 - 5.0 8.0
Total 55.0 §E 3 3 k7.3 S7.6 [86.8

Reactor Unscheduled

Qutage Time (Hrs.) 28.5 25,2 152,2 7.3 25.5 378.7
Metal Discharged(Tons) 18.82 16.80 15.43 11.92  22.45 85.42
Water Pumped (MM gals.)

Bldg. 190 to Reactor 1409 1,79 182 oo 1731 7501

Bldg. 181 1773 3609 1678 2323 9383
Steam Generated (MM 1lbs) 128.6 204.8 111.9 96.6 SLl.9
Coal Consumed (Tons) 8,582 1,054 7,798 6,497 36,931

The first instance of successful emergency utilization of a discharge area
tool dolly occurred at DR Reactor during the outage of February 15. The
dolly was used in backseating irradiated metal from the tip-off into the
process tube and in cutting the pigtail during discharge of a stuck charge.

Beginning February 1, 1952, a change was effected in the irradiated metal
storage procedure whereby the 200-N Area operation would be eliminated.

Only nine well car shipments were made directly from the 100 Areas to either
200-E or 200-W Areas during the month since these areas continued to receive
their metal supply from 200-N Area. Further information concerming this
change is contained in the following references: "Product Inventory in 100
Area Storage Basins®, C. N. Gross to A. E. C., Qctober 18, 1951, and "Elimi-
nation of the 200-North Area Qperation", J. E. Maider to C. N. Gross, Janu-
ary 25, 19520 ’ '

In 100-H Area, a high quality water production program was inaugurated on
February 18, 1952, Coagulant feed has been increased from normal feed of
6 ppm to 16 ppm to achieve the desired quality of water., The purpose of
the test is to produce filtered water with a low residual iron content and
observe the effect on film formation in the reactor. - -

quipment Experlence

Thaxgeneral mechanical condition of the reactor components and equipment
continued good throughout the month., A total of 2.5 hours of unscheduled
reactor outage resulted from equipment failures, :

1214501 =
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Equipment Exrerience (Cont'd)

During Fetruary, No. 7 horizontal rod at F Reactor and No. L rod at B
Reactor were returned to service following repair of a leaking thimble
and replacement of the electric drive with the original hydraulic drive;
respectively. At D Reactor, attempts were made to remove "B"™ rod because
it was not functioning prcperly. The rod stuck with 63 inches remaining
in the unit, At month end, work is in progress.to contrive equipment to
pull the rod. ' i .

A decrease in reactivity of the H Reactor on February 2 led to the detection
of a rupture in tube 2180-H, along with a slug jacket failure in the same
tube, The graphite moderator appeared to be dry at month end. During the
month, 600 gallons of water were removed. .

At F Reactor following discovery of a leak in tube 0285-F, all process tubes
in the lower one-half of the unit were hydrostatically tested. Six water
leaks were found making a total of nine for the month. Since the majority
of the leaking process tubes were in the lower far cornmer of the reactor, 42
tubes in that vicinity were removed from service in an effort to curtail the
leakage and to dry out the reactor. During the discharge operation, 21 of
these charges were found to be stuck. At month end, investigation of the
cause of sticking and removal of the charges are in progress.

The extent of failure of the D Reactor 60-inch effluent water line, reported
in the January report, was investigated during the month. Excavations were
made at a number of locations between the second junction box north of the
105-D Building and the 107-D Retention Basin. The concrete pipe was found
to be cracked from four to ten places in each section. Preparation of a
project proposal to cover replacement of 500 feet of the line with steel
line is being expedited. = = .

On February 2, process pump motor No. 8 at Building 190-H failed during
start-up due to a coil insulation failure. Since an additional spare unit
is available, this pump will remain out of service until rewinding of the
stator is completed., A similar failure of process pump motor No. 7 at
Building 190-F occurred on February‘l?. A spare stator was installed and
the unit was returned to service.
The 12" drain valve on No. 3 clearwell tank at Building 190-DR was found
broken and was replaced. The break was caused by settlement of the fill
and subsequent settling of the steel sewer line, An expansion joint was
installed in connection with the valve to eliminate piping strain in case
of additional settling., The remaining three tank drain valves will be
inspected in the near future, -

RS P
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Improvements .

The inlet water pressure monitors at D, DR; F and H Reactors have been tied
into the No. 1 safety circuit in such a manner that an alarm that persists -
for more than three seconds will initiate automatic shutdown of the reactor.
The monitor at the B Reactor, previously in the No. 2 safety circuit, has

,1~
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Improvements (Cont’d) “Eems EE

been tied into the No. 1 safety circuit. This action is part of the plan
to provide greater protection against the possibility of tube boiling,

\“‘}'_H-

Reactor Section

A program was started during February to replace the four solid aluminum
dummies in the downstream dummy charge of uranium filled process tubes at
all reactors. All 0.285" zone tubes charged in the H Reactor during the
nmonth were charged with the revised pattern. It is anticipated that the
resulting increase in boiling limits will eventually permit an increase of
approximately 2% in power levels at those reactors where boiling considera-
tions are limiting.

Installation of the revised differential thermohm system for power level
measurement was completed at DR Reactor. This completes the work covered
by Informal Request M-608 which provided for increasing the range of these
instruments at all reactors in order to permit them to indicate the higher
power levels. '

There were no inventions or discoveries reported by Reactor Section
personnel during February, i,

Plant Development and Expansion

Reactor Section projects of greatest significance are reported below.
Further details will be found in the report, "Status of Reactor Section
Projects, Informal Approval Requests and Budget Items", F. A. R. Stainken
to E. P. Lee, dated February 18, 1952,

C-431 ~ (100-C Plant)
i The design of 100-C Plant is approximately 98% complete.
Water plant and reactor construction are both approximately
. 1% complete compared to a scheduled L2%.
C-h38 (Ball 3X Facilities for B, D, IR, F, and H Piles)
) Removal of equipment from Building 105-B valve pit), prepara-
tory to construction of the battery room at this location,
"7 was started on February 21, The ball fabrication contract
with Industrial Tectonics Company was cancelled because of
their inability to produce satisfactory balls. An order is
being placed with the Universal Ball Company for part of the
© °  required boron-steel balls, The order for the remaining balls
-" "'is being withheld pending results of the glass ball devalopment
T prOgram ror C-h31 facility. '

~

C-h82 (Pile and Pile Water Plant Improvements) cs e T
Procurement of critical materials is being performed by the ‘
A. E. C. Final design awaits completion of the design com= . .
. o mittee's scope rev1ew.
RDA-DC-3  (Improved Reactor Design) ; ' o
Tl - Work continued on the development of system proposals for .
- “"Working and Design Committee consideration. h

218503 Ay

(2 VY l‘:



Reastor Section ammn -23698 £

Plant Development and Expansion (Cont®d)

RDA-DC-6 (Improved Water Plant Design)
Accumulation of basic information for water plant design con-
tinued. Representatives of the Manufacturing and Engineering
- Departments visited the Chas. T. Main Co. offices in Boston
to discuss the water plant design basis for the Coyote Rapids
site study,

Development studies by Reactor Section personnel during February included
work directed toward improved equipment and/or methods for controlling the
reactors, reducing slug corrosion, removing ruptured and stuck slugs, de-
creasing discharge time, reducing slug and dummy handling labor, decreasing
gas losses from the reactors, detecting and locating process tube water

leaks; reducing outage time due to abnormal power conditions, decreasing the

cost of dummies used in process tubes, increasing steam economy of power
plant boilers and Building 190 pump turbines, and recovering heat from
the reactor effluent water, Further details concerning these studies are
contained in documents HW-23670 and HW-23681,

Special analytical work in progress during the month included: refinement
of lodide and bromide analyses to the extent that these halides can now
be analyzed to within 0,02 ppm; and refinements of lignin and tammin
analyses in an effort to make this test a prognosis of ferric sulphate

- or alum addition in water treatment,

Production tests of major plant development significance are reported below:

PTr-105-313-2M (Irradiation of Eight-Inch Uranium Slugs)
An additional 133 process tubes in the H Reactor were
charged with eight-inch slugs during the month, approxi-
mately four percent of the number scheduled to be
charged under this test.

PT-105-435-P (Graphite Temperature Increase of the F Pile) ;
The final phase of this test in which graphite tempera-
tures up to L4509C are allowed was continued. The maxi-
mum graphite temperature attained during the month was

Lise c.

PT-105-503-E (Use of Activated Silica as a Coagulation Aid for
Aluminum Sulfate)

Water treatment at 100=-F Area as outlined in this test )
was continued during the month. An increase of river _
water turbidity from February 1 to February L resulted
in a decrease in water quality produced at the . - ..
filtration plant, ' The maximum 2}-hour average filtered
—-— water analyses were: Fe - 0,05 ppm, Al - O.4 ppm, and :
. turbidity - 3 ppm. .

' 5'3% @ﬂe? R
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Reports Issued

Significant reports issued by the Reactor Section during February included:

January monthly reports for Operations Unit (HW-23h49), Plant Engineering

Services Unit (RW=-23451), Process Unit (HW-23480) and Radiation Monitoring
Tnit Technical Report (HW=23568).

®The Evaluation of a Continuous Method for Preparing Acid Activated
Silica", W. R. Conley to A. Frew, February 26, 1952,

“Design Change No. 787, Describes preséure monitoring system re-
vision which incorporated automatic reactor shutdown feature,

"Process Pump Motors, 190 Building®, C. B. Wagner to E. E. Weyerts,
February 11, 1952. Contains a tabulation of stator winding failures
of the subject motors.

"Electric Dryer-Motor load Tests, 115-D Building", R. G. Benham to
C. B. Wagner, February 5, 1952,

"Water Leak at 100-H Area Hesulting from Ruptured Slug in Tube
2180-H" - HW=-2355L.

"Radiation Incident Investigation, Class I, Incident No, X-6" -
HW-236114.

A description of slug failures experienced during February will be
contained in document HW-2366L to be issued early in March.

ITI, PERSQNNEL

Organizat.ion Chgg_e_g

There were no appointments made in the Reactor Section during February,

Force Changes
Beginning End of - Net

of Month Month Change

Section General ) 3 3 0
Operations 238 242 L
Plant BEngineering Services ) 18 20 2
Power & Maintenance - . .. 795 T .803 8
Process . - - . - . .. .20 S .19 -1
Radiation Monitoring - .5 57 3

Section Total 1126 1LL 16

The changes during the month consisted of 7 terminations, 13 new hires, 2
deactivations, 2 reactivations, 19 transfers into and 9 transfers out of
the Section, : '

1214395
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Safety Experience

No major or sub-majof injuries were sustained by Reactor Section personnel
during February. ‘

Radiation Exposure

Two Class I Radiation Incidents occurred at DR Reactor during ruptured
slug removals. One incident involved the contamination of several
employees caused by release of air-borne contamination following striking
of the tube rib cutter against the ruptured piece,  The other involved
exposure of personnel to high dosage rates as irradiated metal washed
into the rear nozzle of a tube as the crew was leaving the discharge
area., No overexposures were received in either of these incidents. fThe
incidents have been investigated,

A Class ITI Radiation Incident occurred at F Reactor when a Radiation
Inspector received an exposure of 690 mrep as the result of a high
concentration of air-borne contamination in the discharge area during
removal of a ruptured slug. '

Procedures covering radiation zone work were placed in effect at F
Reactor on February 1, as substitutes for Special Work Permits. At
month end, approximately 90% of radiation zone work was covered by
procedures with no lessening of personnel exposure control and with a
considerable reduction in the work required to process Special Work
Permits, -

Training

The program was continued for training qualified engineering and super=-
visory personnel to meet existing and future requirements of the Section.
At month end, 27 employees are receiving on-the-job training, including
6 Technical Graduates on assignment under the Rotational Pool Program.

A series of informational meetings conducted by Operations Unit super-
vision was held during January and February in order to bring exempt and
non-exempt Reactor Section service group personnel up-to-date on the
current problems associated with reactor operation. Approximately 300
employees attended these meetings,

33 . -.

P



1

'
§
i

2i

!
{

¢
)

i

01 | -

I.

II.

MANUFACTURING DEPARTMENT

ION QN
FEBRUARY, 1952

RESPONSIBILITY

There were no significant changes in the responsibilities of the Separations
Section during the month of February.

ACHIEVEMENT

A. Qperating Experience
1. Production Statistics

a. Bismuth Phosphate Operations

B Plant ? Plant Combined
Acid Acid Acid
Normal Wash Normal Wash Normal Wash

Charges started in Canyon Bldgs. 57 1 L1 1 98 2
Charges completed in Conc. Bldgs. 56 1 L9 1 105 2
Special charges - Conc. Bldgs. L 3 7
Charges completed-Isolation Bldg. 57 1 51 1 108 2
Average Waste Losses 2. 2.5 | 2.5
Average MWD/Ton Sl 585 I

Special charges-Isolation Bldg. 8
Average purity completed charges ‘ 99.1
Material balance thru Isolation ‘ - 101.9
Yield through process - . 104.9 »
Average ccoling time (days) L7
Minimum cooling time (days) : ko

#Adjustment made for understatement in January.

3¢



l E@ . Separations Section

b Redox Cverations

Charge equivalents shippad 4o Isolation 17
Tons Uranium delivered to storage 22,56
Maximum 14 instantaneous feed rate, Tons/day 3.04

Co UQO3 Operations

January February To Date

Uranium drummed, Tons h.27 21.43 25,70
Uranaum shipped, Tons 2.14 3.12 15.26
d. Power
' January February
Raw water pumped, gpm _ S,9L1 5,955
Filtered water pumped, gpm 1,193 1,166
Steam generated, M lbs/hr 211 182
Maximum steam generated, M lbs/hr 321 246
Total steam generated, M 1lbs ~ 157,k27 126,518
Coal consumed, tons (est,) 8,135 . 7,098
e, Waste Evaporation
February To Date
-Gallons feed processed, 200-W 535,188 by 8Lk, L3
Percent volume reduction 733 13.2
Gallons feed processed, - 200-E 283,799 994,299
Percent volume reduction 73.1 ha7

Operation of the 200 East Area evaporator since startup has not
been entirely satisfactory due to low evaporation rates and an
excessive buildup of sludge deposits. A visual inspection of the
evaporator . revealed that the coils and sides of the tank were
heavily coated with hard crystalline material, 4 series of
_— clean-outs, alternating dilute nitric acid and dilute citric acid
LSV as the reagents, was successful in removing the major part of
~i: 0 the sludge and restoring the evaporative rate to a satisfactory
level, The operating procedures have been reviewed and standard-
ized and the coil steam pressure has been reduced from 120 psig to
70 psig as a means of preventing a repetition of the sludge
buildup, Operation of the 200 West Evaporator was uneventful
2 . during this period. - - , :

£, Waste Storgge

T . .. Batches

Cli Metal Waste reserve storage capacity - T Plant (:) ]

# oo, .0l 1st Cycle reserve storage capacity - T Plant =~ 1664
Metal Waste reserve storage capacity = B Plant .- .. 679

. lst Cycle reserve storage capacity - B Plant o0 300
Redox Waste reserve storage capacity 3571

1214508 —
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f. Waste Storage (Cont’d)

Reserve storage capacity in T Plant will soon be supplemented
as the result of the completion of the 241-TY Tank Farm, Redox
storage reserve is based on 3U = 3Pu cycles,

go Ana.],[tn.cal Control

Laboratory Samples Determinations
200-E 2683 L606
200-W 2502 , 4361
Isolation 888 2155
Standards 1983 20L6
Total 8056 13468
Activities

&. Redox Processirgg

Completion of the last 5% tracer run, S<6, was carried out
without incident and the extraction batteries were shut down
on 2=4=52 for a maintenance period prior to the start of full
activity level operation. .

Initial full Hanford level 1-A feed was introduced to the
extraction batteries on 2-10-52 at a 2 Ton/day rate. Operation
of the extraction batteries was normal and without major
incident until 2-13-52 when a 3-A columm interface dip tube
plugged causing an interface rise and flow of ANN solution
into the 3B column. The resulting salt contaminated product
solution (several batches) was introduced to the 24 columm
at a 2.5 Ton/day rate while the first cycle eaxtraction rate
was cut back to 1 Ton/day. On 2-14-52, high plutonium con-
tent of the D=9 salt waste was also noted.  Rework of off-
standard D-9 waste was started through 1S column, but the
high waste trend continued through succeeding batches in
increasing quantities until it became necessary to shut down
the 1A feed on 2-17-52 because of lack of rework space.

Because of the foregoing and the lack of adequate rework
procedures, the amount and variety of substandard material
in the system soon overtaxed the rework space and equipment.
On approval, several batches of salt waste of relatively high
plutonium content were discarded in order to provide room to
operate. T

———

<~ -4t t.he end of Februa.ry, the reworking of waste solut.ions was

s still :Ln progress.

e

b : Redox Sa.mpling .

PR

- A greaf. deal of difficulty was eicperienced in obtaining

representative samples without overexposure of personnel.

2 ~
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b, Redox Sampling (Cont?d)

Additional steps were taken during the month tvo improve sampler

- performance, sampling techniques and personnel exposure conditions.
Sampling is at present carried out under assault mask restrictions
until corrective action can be taken to eliminate the problem.

ce. U0y Oberatigngemperatures

‘The data collected to date indicate that temperature control set-
tings in the range of 625°-650° C, produce satisfactory U0
powder quality from the standpoint of handling as well as ghe
purity and physical property standpoint. Charges calcined at

_these temperatures produced 90 to 95 percent powder yield and
greater than a 98 percent conversion to U03 in some cases,
Furnace cut-off temperatures to produce optimum cycles have not
been fully established and await Qak Ridge U04 evaluation before
a definite program for further study of time cycles can be put
into effect. ‘

3. Special Qperations

a. Acid Washes = BiPQ), Plants

Data are tabulated bélcw which indicate the percentage of product
recovered from the completed acid washes in terms of a standard

charges
Section 12 . Total
Wil and 2nd Total thrua F Cell
,-t_-Plant Extraction First Cycle Cycle Canyon Plant Flush
Tl 'f. 12340 0 5. 1043 19.2 32,5 3L.9 28,1
el 2. B 3.8 LT noh = 18 5 33.7 Bhoh 2702
:“h.'matéiation of Dissolwar Off-Gaa Filter -

- A test, which was started in August 1951, to determine whether
z .<.the ammonia gases .evolved during coating removal in the dissolvers
-».. would react to form ammonium nitrate and foul the off-gas filter
was completed this month., No marked change in pressure drop
i-wacross.the 3-5R dissolver off-gas filter in B Plant was noted,
-<-75.and it is planned to discontinue by-passing o£ the filters on
,“;“_--other dissolyers in the near rutnre R

'--: -»‘,-‘--:- . as - O -
S ales Sl - ewm Tz 2 LAY

o by P Me‘ba.]; Waste Sludge Remaval o rmngUSe oo

Initial efforts towards removal of sludge from the Metal Waste
259 177:101-U tank, while not -trouble free, have been successful. The
sluiced material has been successfully tranaferred to the slwrry
accumulator tank, UR=00l, and the initial TEP feed batch prep=-
aration is in progress in the 002-UR blend tani, "Several maint-
enance jobs, involving high level radiation, were successfully
ai.completed without overexposure to personnel, or undue spread of

i:{ -Tceniaﬂination. e p s .
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d. Production Test 231-lL = Isolation Building

The filter boat station in Cell L was activated during the month

and seven T Plant runs were filtered as a Pu IV oxalate., The
.- boats were transferred to the 23L4-5 Building in sealed plastic

bags encased in an outer metal container, :

bs Schedule Variance

Actual production of regular material through the Isolation Building
was 94.6% of the forecasted amount due to lower than anticipated
Redox production. Material actually started in the BiPQ), plants was
1144 of the amount forecasted since some of the production was dir-
ected from Redox to these plants.

B. Equipment Experience
1. Operating Continuity

With the exception of the Redox Plant, Separations Section facilities
~ were placed in standby status on the holiday, February 22,

2. Inspection, Maintenance and Replacement

a. Failure of 8-2 Centrifuge = T Plant | | .

The 8=2 centrifuge failed during the month and was replaced with
a new machine. The cause of the failure is unknown at this time
~ and probably cannot be determined because of high radiation levels.

b. Rupture of Raw Water Line - 200 East Area

.. ..."The main raw water line serving B Plant ruptured on 2-22-52 causing
- . a thirty-four hour suspension of all production work. The cause of
the failure of the line has not been determined, The raw water
line serving 292-B Building also ruptured as a result of the ground
settling following the release of large amounts of water from the
main line break, Bqih lines were restored to service,

- Go 234=5 Ventilation Fans

On February 6, 1952, at 9:02 A.M, a partial electrical outage
- - occurred in 291-Z, 200 West Area, when a tie breaker tripped out
: ° while repair work was in progress on the #6 transformer. This
75¥. o failure caused loss of two electrical exhaust fans and the instru=-
.. “.ment air compressor, but because the overspeed tripout had not been
I5 1 c:il.reset properly, the emergency turbine exhaust fans failed to operate
{3.2 =75 —-automatically, : Fortunately the operator in the 23L4-5 Building fan
2Tigal L I.. ‘control room noted the pressure build-up in the building and cor-
52050 -l C 7 rectly surmised that the emergency turbines were not operating even
31 woiw Jixthough the signal light on the panel board indicated otherwise. He
L sesiimmediately shut off the building supply fans thereby averting
serious building contamination. The ventilation system was quickly
restored to service and steps were taken to prevent a recurrence,

W s s
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d. Metal Waste Removal - Agitdtors

The 241-UR=002 10 hp agitator in the 002 blend tank stalled during
“normal operation due to the snaf% freezing *o the torque tube -

. flange., An investigation oI tiis unit and similar units throughout
the waste metal transfer system revealed that there were not
sufficient clearances (.005") between the shafts and the openings
in the flanges., This condition was corrected in both of the units
accepted by General Electric and construction was requested to
increase the clearances to a minimum of one eighth of an inch in
all of the remaining units not yet accepted.

e, Ventilation Enclosure - PR Cage

Air contamination conditions in the sample galleries have dictated
the use of assault masks in PR Cage operation since the start of
full level activity runs. To permit routine PR Cage operation
without masks while air contamination problems exist, a transite
wall enclosing the panel board face and the north face of the PR
Cage is being erected. The enclosed area, provided with a CWS=6
filter and a blower for air supply; will constitute a ®"clean air®
zone for routine operation without masks. Separate hoods will be
installed at each sampler location to eliminate the routine use

of masks in the sample galieries,

C. Improvements

1. Adoptions
_Aa. Lag Storige Facility

In preparation for the 200 North Area shutdown,  shipments of metal

- to the 212 Building were discontinued on 2-7-52, and during the

~month direct -shipments from the 100 Areas to the Separations Plants
- were started, The remaining metal will be transferred out of the
i. = - 200 North Area as rapidly as schedules permit,.

b. Analytical

A program to improve the work efficiency in the B and T Plant
control laboratories with the objective of effecting a 15% - 25%
_ reduction in manpower was successfully evaluated during February.
- Changes which made this possible ares (1) simplification of many of
... the analytical procedures by the Analytical Research Group, (2)
woeso... - return of the essential material and process reagent analyses from

smc .-t .the 271 Building Laboratories to the 222-B and T Buildings; (3)
« s3m.a - > revision of workeflow within the group to place the analyses on an

'3 -=_:_::assembly-line basis; (L) application of magnetic stirrers and dual
v=: _z: titrator assemblies for increased speed and better radiation hazard

s .t io-:controles - Another change involving the testing of a newly constructed
>4 L2:.- - .primary sampler designed to allow aliquoting, dilution and mounting

-....=~of all of the samples at one work location will be evaluated in

laces” o w Marche ..

17210512 L
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2. Inventions or Discoveries

Therz wers no inventions or disroveries of a patentable na-ure
repor-ed during the month,

D. Plant Development and Expansion

1. Project Status

a, TBP - Project C=362

During the month of February the construction of the TBP facility
~ progressed 5,9% as compared to a scheduled completion of 5.2%.

be U03 = Project C-361

Revision V, a more detailed Project Proposal than Revision IV,
was submitted to the A and B Committee, The completion dat.e
was changed from March 1 to April 1, 1952,

E. Pertinent Reports Issued

Document Title Author

HW=-23478 Eight Month Operational Report, Evaporation A. Bradway, Jr.
Facilities for Waste Solutions, Project

C-369 ‘
HW-23569  Installation of Additional Boiler 200 R. S. Bell
o _.West Area - Project C=L477 '
Hﬁ-éﬁé% Sei)mtions Process Committee Minutes W. N. Mobley
IIT PERSONNEL
gianization Changes - ;. : : .

There were no ma.jor organizational changes in the Separations Section
7 during Febmarr :

B. Force Cha.nges

- l. Number of employe_es on roll

N Rl Monthlz Roll Weekly Roll Total
22 ;.-. Beginning-;ﬁ' month “. ) .“ : ‘ ,:W 2‘7~9 o 1298 1577
End of month 277 - 1269 . 1546
Net Change -2 - 29 -31

1214313 -
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2. Perzonnel Changes

Monthly Roll ‘Jeekly Roll Total

Transfers in - 2 9 7
Reduction of Force 0} 0 0
Transfers out 0 - 30 - 30
Reactivates 0 3 3
New Hires 0 S 5
Terminations -1 -1 - 15
Weekly to monthly 1 -1 0
Removed from Payroll 0 -1 -1
. Monthly to weekly 0 0 0
Net Change -2 - 29 - 31

C. Safety Experience

There“were no sub=-major 'or major injuries sustained by Separations
personnel during February.

D. Radiation Exposure

1. Il3l Emiasion

’l‘otal” stack emission of I]'31 from the Separations Plants averaged
1.4 curies per day.,

2. Investigations

There were no Class I or Class II radiation hazard investigations
-~ held by the Separations Section during the month.

3, Laboratory Air-Borne Contamination

The 1nstallation of new decontamination facilities in.the 222-B and
T Laboratories in July, 1951 was expected to eliminate the major

**. source of air-borne particulate contamination (of less than ten
micron size) found prevalent in the buildings, Unfortunately they
did not prove adequate,nor apparently could it be assumed that the
old sinks were the major source since subsequent air sample analysis
data shows continued high particulate levels (10-12000/cu. meter air),
Extensive clean-up and dust elimination has already given some evi-
dence of improvement in the 222-T Building., Incomplete analysis of

. - some of the particulate matter, with identification of the source as

T the ultimate goal, indicate beta particles of 0,18 Mev and 2.0 Mev

- energy associated with a small amount of gamma radiation. Half-lives

_ .. appear to be greater than 50 days. .
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New maximm operating limits for all piles resulted mainly from an upward revision
of tube power generstion limits. ILeaks at DR, F, and H resulted in decreased
pile operation and in scme cases required a contimmtion of a distorted flat-
tening pattern. A total of 1T slug ruptures occurred during the month.

&

New time-delay relays which will provide increased safety of operation and
eliminate umnecessary shutdowns were installed in the Panellit system at the
piles.

Data from the water studies indicate that a three-step treatment including
chlorination, coagulation with alum and activated silics, and pH adjustment may
be the most efficient method of cbtaining satisfactory cooling water for the
piles. These data, although preliminary, indicate that carefully comtrolled
conditions may eliminate f£ilm formationm. '

Preliminary values for the buckling of the seven and one-half-inch lattice have
been obtained with the use of boron flucride counters. The graphite tempexra-
ture coefficient of reactivity for the seven and one-balf-inch lattice, as
calculated by a new method, is showntobe about one-half that of the present
lattice.

.As‘budyofmnimromngatmmmwwnthatthemndmnof
structure of rods rolldd st 640°C compares favorsbly with that of triple-
dip canned uranium.

Develombormthodsfarmingudtutinsdeisht-mchslﬁgsism-

A pew record for proceuing tritiom was achieved during tha'mnth; tritium
was extracted from a total of 3,252 irradiated lithium-aluginum slugs.

Redox plant operation was started at full activity levels. Stable operation
was achieved for a seven-day period during which time plutonium and uranium
losses from the solvent extraction battery were each below 0.5 percent.

Product materials met previocusly established final activity specifications.
Plutonium product was satisfactorily processed through the 231 Building
Isolation process and the wranium product shipped to 224%-U for conversion

to « Because of the inadvertent flow of heamd-end feed to intermediate
point3 in the process via return rewark lines, several waste and product batches
were reworked through the system during the remainder of the momth.

Studies were initiated in large-scale semiworks pulse columms to develop
contactor specifications for Purex nsing a carbom tetrachloride diluemt. FPre-
liminary results indicate that column lengths will be shorter and diameters

B - -
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smaller than those when using the hydrocarbon diluent. The hydrolytic and
radiation stability of carbon tetrachloride {3 being determined together
with ita corrosiom tendency inder various process conditions.

In the 222-8 Building laboratory, difficulties in some Redox snslytical
methods have been carrected and others are umder intemsive study. Deter-
minstion of plutonium in D-9 wastes has been ipproved by improved plant
sampling and by shorteming the amalytical method and correcting defective
stirring. In spite of excellent agreement obtained in a sample exchangs
with Megufacturing Department labaratoaries, the cause of poor plutomium
balances between the -1 and H-7 Tanks and between the PR cans and the
P-1 Tank cammot yet be reliably ascribed to sither analytical or plant error.
The remote analytical sampling lines continue to cause trouble and methoda
for three of the detuﬁmtimmbelimdtobemmghtmud
are receiving & iom.

The mass spectrometer for isctopic amalysis of uwranium has been installed and
has given excellent results on sanmples. This represents the first mass
spectrometric isgtopic smlysis heavy elements on this sitas.

Laboratory tests indicate that the ganma scintillatiom counter should be
feasible for the contimucus, in-line anmalysis of process streams. The instru-
ment was found to be more than adequstely sensitive for measurement of a
synthetic sample of crib waste having the tolerance gamma values and comtained
in a two-inch steel pipe. Very preliminary results suggest that it may also
be possible toc apply the alpha scimtillation counter to the comtimuous monmi-
toring of plutonium in process streams.

DESIGN SECTICN

With the creation of a Design Section in the Engineu'ing Department on
Fetruary 18, 1952, design research and development studies, formerly under
the jurisdictiom of the Design and Comstruction Mamagement Section were trans-
ferred to the Design Section on this date. Design development vas continued
oa reactars, water plamts, separations plants, and plutomium fabricating
equipment. Desiga scoping assigned to C. T. Main on the water plant, and to
the Vitro Carporation om the sepmxutions plant is comtimuing.

The General Engineering labaratory completed its study om the feasibility
of a magnetic comveyor fur the 3-X reactor control balls. The lLaboratory
was instructed to proceed with design, msmufacturs, erection, and test of
& 20-ft. working model, and $10,000 was suthorized for the initial werk.

Engineering activity om Program "X' was intensified during the momth. The
following work cm Program "X" was cu'riedmtatthzrequestoftheAtmic
Energy Commission. )

1. A cost estimate was prepared for large resctors and their associated
water plants at Coyote Rnpids and the 100-H Area, for calpar‘lson with
_"C" plant costs. . .

2. Budget aatiintea were made for the over-all "X" prograa on reactm,
water plant, separations plamt, canning racilitiea, and miscellanecus

I———_ 1
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3. Work was begun on a preliminary project Troposal covering the entire
Program “X' and including a statement of the reasons for proposed design
changes,

4., Infarmation was assembled for use in the determination of design contrac-
.tors' fees.

5. Joint meetings were held with Commission representatives and with several
potential comtractors for design of the reactar building.

Based on completed drawings, detailed design of the new 1300-MW reactor was

44 cemplete and the 105 Building 18% complete at menth's end. This work was
performed with specially suthorized fumds. A preliminary project proposal for
complete design of the 105 Building and the reactor was written and transmitted

The scope of Project C-482, Pile and Water Plant Modifications, is being revised
to conform with revisions in basic conditions at the IR and H Reactors. In
Project C-483, Replacement Downccmer, the gemeral design of the downcomer and
the materials of construction bhave been established, and detailing and material
procurement are in progress. Thirteen drawings for use in the Recuplex installa-
tion project proposal were completed. Design work was started on the corrosion
test laberatory, Building 108-B.

PROJECT SECTICN

Major projects attained comstruction completion status as follows: C-349,
Hot Semiworks, Th%; C-361, Metal Conversion Facilities, including Part "C,"
ohg; C-362, Waste Metal Recovery (TBP), 75.6%; C-413, Expansion of 234-5
Facilities, 8%.1%; C-431-A, 100-C Waterworks Facility, 41.8%; C-431-B, New
Production Facility, 4l.5%.

There were mmerous labor disputes which affected completion schedules. ILack
of welders and pipefitters continued to delay major construction; however,
transfer of craftsmen from 200-West to "C" Area helped alleviate the shortage.
Work stoppege begun by boilermakers on Jamuary 18 was officially settled

on February 27, with the dispute being moved to the Davis Panel for a hear-
ing in New York on March 3. There was a sharp increase in voluntary termina-
tions among manual employees. These plus 33 discharges left a net gain of
only 25 men for the main CPFF contractor.

Hine new jobs totaling an estimated 393,285 were authorized for Minor Comstruc-
tion menagement. Plans and estimates are being made for replacing the portiom
of the Axtomotive Shop destroyed in the January fire.

Seventy-two project items and 12 informal requests are active in Project
Engineering. Mo new project proposals, four revisions, and two informal
requests were transmitted to the AEC. Design of the Ball Third Safety System,
Project C-438, vas campleted and construction was started at 105-B.

1214511 -
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Although construction of the 100-C Water Works and Production Facility
progressed, little progress wasd made diwring ~he aooth om the 1C7-C Re=eation
Basin and the 187-C High Tanks becguse of The bollewmaker work ITODPER™.
Graphite fabrication was completed ahead of schedule, with 80 layers
packaged and stored.

Several Minor Construction work orders and drilling of test wells by the
AEC-USGS remain to be completed on Precject C-187-D, Redax Production
Pacility. Comstruction on Project C-262, Waste Metal Recovery, was advanced
5.9%, compared to the 5.2% scheduled. A revised Project Proposal on Project
C-413, Expansion of the 23L4-5 Facilities, was transmitted to the A & B Com-
mittee on February 27. The last full carload shipment of the RMB Line equip-
ment s .received. duzring the month.

The regular quarterly forecast of selected materials for the next eight
calendar - quarters was mrepars=d.

GENERAL

g_;@nization % ,Persqnnel

Effective February 18, 1952, the Design and Construction Management Sec¢tion
of the Engineering Department was reorzanized into two Sectioms, the Project
Section and the Design Section. Design research and development studies were
transferred to the Design Section on this date %together with certain design
perscnnel. R. H. Beaton was appointed mnaga' of the Design Section and J. S.
McMahon Manager of the Project Sectiom.

The Design and Project Sections were organized into three and five units res-
pectively, as follows:

Design Sectiomn

Design Engineering 0. H. Pllkey - Manager
Design Planming ‘ W. J. Dowis - Manager
Process Engineering V. D. Nixon - Manager
Project Section g
Project Engineering J. W. Brande - Manager
Minor Construction Mmagmnt 3. M. Heffper - Manager
Project Services J. G. Carriere - Manager
Reactor Projects: J. R. Kelly - Manager
Separations Projects G. C. Gabler - Manager
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PILE TECHNCILOGY UNIT

FERRUARY, 1952

March 6, 1952
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Pile Technology Unit

Name

Je
R.

T,I.

M. Wrignt
E. Woocdley

3. Quinlan

B. Socky

Ward

T. Kattner

121521

Date

2-11/12-52

2-13/14-52

2-11/13-52
2-11/15-52

2-12/13-52
2-111-52
2-15.52
2-16-52
2-19-52

2-11/15-52

2-16-52
2-21-52

2-22/25-52

2-26/27-52
2-7/8-52

- 2-1ha52

2-9/10-52

2-11/13-52

2-16/17-52

2-11/16-52

Place Visited

" North American

Aviation, Inc.

Université of
Califcrnia
Radiation Lab.

ANL

KAPL, Research
La»,, Radiation
Lab., % GEL

ANL

GEL

Research Lah.
KAPL .
Arush Development

. Corporation

Hid-2 3698

Purnose

Technical discussions
on graphite radiation
damagze :

Technical discussions
on graphite radiation
damage

Cenference on non-
destructive testing
equipment

Non-destructive
testing wrogram and
censultations

Mallinckrodt Chem. Meeting on assigning -

Works

Raethlehem Steel
Simonds Saw %
Steel

TAPD

ANL
AEC:NYCO

Allegheny-Ludlum
ANL
Bethlehem Steel

Mallinckrodt
Chemical Works

_vo}
%

nurbers to lots of
uranium

Observe experimental
rolling of Hanford
slugs

Inspection of Hanford
canning orogram

Uranium process meeting

Toplan special metal
fahrication

To ohserve special
metal fabrication

Meetine on non-destructive
testing

" To chserve special

metal fahrication

Discuss establiéhing
a lot system for
uraniu@
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R. M. Fryar 2.12/20-52

R. E. Hueschen 2-26/27;52

P, T. Gast 2-27-52

R. S. Paul 2-1/1-52

D. C. Pound 2-1/lL-52

J. A. Qerheret 221/11=52

L. P. Bupp 2-1/8-52

M. Lewis 2-)/8-52

E. C., Pitzer

P. H. Reinker 2-5/6-52

J. F. Music 2.11/12-52
2-13/1)1-52
2-158/16-52

Jo EQ Faﬂmer 2‘]—1"52

: - 2.13-52

2-1h-52.

D. E. Stepnens 2-25/29-52
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WTavew Piand

Y.,3. “ureau of Me*zllirgita.

Mines, ALNANT Cowrey, CCJ'.".S’A:LtaJ“;n"-S

ANL Rzashor Handdcow
Titorial JcaTa
Feating

Wasn.. D.Ce, % Seinzillation Countém

New York, NI Sommosiun ecd Prorsiee”
Sceiewy Meeting

Tnternational Discuss corrosion

Nickel Co. - prchlems

New York, N.¥. American Phvsical
Societr Meeninz

Univ. of Orsgom 3.3. & M,S. Recruiting

& Opagon State Ccl.

Univ. of Califs, Atiend National Assoc. (

Los Angeles of Corrosiocn “ngineers
Unive. of Wasi. B.S. & M.3. Recruiting
Texas A. & M. B.A. & M.A. Recruiting

Univ. of Texas
Rice Institute

Univ. of Wyo. Tech. Grad. Recruiting
Utah State Colo
3pigham Young Univ.

Commersial Contrel Faprication and testin?
Corperation censultation

—— e m—
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CRGAIIZATICN AND PEISCITIEL

Jar.arr Tabkpn e

Phvsics . "15 '13
Engineering 87 : . £7
Metallurgy | e 67
Pile Applicaticns ” 20
P-10 3 £l
Administrative 1), -1

3"3 20

Phrsicst A phrsicist terminated and a Sechnizal rrzduate tranzTerred <c
Reactor Secticr, Cnerations Unit.

Enzineering: Two laboratcrr assistants and ore stens-trpist temmicated,
A laboratcry assistant wasg nired and e tef‘._n'a" "*1d1;?.t’2'3
transferred in, cne from Sepa‘-atlons Tachnologyr Uni% ind ons
from Design and Davalcnment Uait,

Metallurgr:s One technical graduate was hir 34 znd three tranzfarred in from
Sceparations Section; Operazticus Unit; Menagemers~Jensrzl: and
Technical Services Unit, Cne laberatory assistamt was hired,
one transferred in from Stores Unit, and a field clerk trans-
ferred in from Public Works Unit. A laboratory assistant
transferred in from P-lC Syb-unit. Two technical graduates
transferred tc Separations Tachnology Unit.

Pile Applicationa: A chemical enzineer “erminated.
P-10: A laboratory assistant transferred to Metallurgy Sub-Unit,
Administrative: R, J. Schier, Administrative Assistant to Manager, Engineering

Department, has completed his assignment in the Pile Technclogr
Unit and has returned to Technical-General.

C2ITICAL MASS

A rre2liminars valL° of 1000 barns has be=n ccrouted for the ahsorption crcsc-
szction of Puldl from critical mass data, The increase in critical mass
required for the same reactor volume using fuels of diffevent Pu2lO contant

was noted, and the reactor critical mase was then calibrated against controll=d

additions of lithium, whose cross-section is well-kmovm, to obtain the PuhO

cross-secticn.

Aralvsis of the chserved data is continuing irn an effert %o relate exmerirental

results with theorr and to coreare data -»%tained using pl tcniun 13 Ml with
those obtamed with U23° as fuel,

s .

323&523 | h | .



Pile Techn:lozy (nit

IMPRCVED PZLE S

TRUCTIRE

Experentias Pile Epzioments - -

A measurement hasz been made of the ieai L
used in the extonenitial exreriments =:° 2 3$7uC
istricution of pulses from a Stan 2
+ubes of Hanford manufactur
This zen?irms

sencnds obtained.

loss with this tvpes of Geiger
rates lsss than 2000 count3 per mimute.
vertical Geiger tube showed a dead time
careful determination will he madz, since %
done with vertical tuhes willi requi e colncid

Considerable instrumemnt trouble has heen encountered
‘of changing the location of the experiments
It apvears that the quality of data obtained from iz
greatlvy affected by the stability of the slec’ ~C
tion will prohably be limited to periods of minimm exa
in the building and will require zareful monitorinz «

It was found that fast neutrons emit*ed by the

standard lead casks near the experimental assemoliss w
°xnoq=1t_al piles in-great enough numbtars tc
vackeround measurements. 2
"that the neutron sources-can be s*or@d convenien*iwr in *“hs

2F a2 horizontal langee hubas
widv 27 the -oimacteristics aal
ari sou=ce, Tores unmvi acenats gjuenchwd
e yere tastzl, 2 323 SA Relolii z
bhe ~rsx 3 a33a” :
ame i3 less “iEr .2 oo i for counbings
4 vealiminarer check sarformed G &
sf soout G0O miivo-seccnds.e A nCos
ince 1% arp2ars tnat ngarlv il countTs
' encs lc33 torrecticons.
th1is month as thaz resulr
and the 243i%%on of naw equipmen®,
*23 Ziszeion counter is
rical =coier sunmlv. Its onera-
agrical disturhance
ith an oscilleoscope.

navtron source: stored in
getting into *h

2 matural zsutron

-2 bHaen kuilt so e
2 189-D Ruilding :

3

pevturs

(
T
<

]
T

*Water tank neutron shields

without affecting experiments, -

Determination of the-buckling of the seven and onsz-nialf-inch dry uwranium

lattice is underway.

: Measurements have been cormleted using BF3 comters
as flux detectors, and- values of 97.3 to 10l.7 microkuciks obtained.

The

measurements are being reported with fission counters 2nd indium “oils

as detectors to determine to what degree %he choizs of
‘the buckllng value obtained,
to be in agraesment with the BF3 ‘counter measurenmexts.

General Lattice Design

Small quantities of Xel35 were
fissicn product sases this month,
ments to he made on this Isotope.-
"in the Test Pile for four-Periods
pile power at about six watts.
"system were determiried during thesé ‘rns.-

detector affects
Preliminam fission counter results appear

-

successfully nroduced and isclated from other
prelinimarr to the cross~-secticn measure-
The srecial ssnerator siug was exvosed
rangins S»om thrze to Tive hours with the
Characteristics of tie xenon isola*ion
Ragults of elubtion tests on

¥rrvoton and xenon under controlled conditicnz indicats that complete separa-

tion of these elements is possible.
‘anvears that a satlsfactory Xel35-Xel33 ratis i oal

From sxamination of these samcles, it

z= »a chtained, A more

o
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. sensitive flow meter has been installed in the separator to pamit more
accurate analysis and comparizon of the sluticn curves, It is fel% that

optimum operating conditions are being avnroachecc and that coers -icn at
higher power levels to cobtain a samvle cuf ficiently rzdicactive Tt~ zoineci-
dence counting of the xenon activity is justiiied, When the courting
technique has been perfected, the sysiem will he altered to make corrletely
remote operation possible. The equipment to be used in the prepars*’:n oF
the sample for the neutron spectrometer cross-section measurement at DR
Pile will be an exact copy of this sepa:-:to‘ with adequate shieldi=g and
a protective hood added.

The absolute counting equipmen® to be used in the assay of the ¢ross-zia’m
sample has been installed in the 305 Building for testing durirg the - =
liminary xenon production experiments. A resolution somewhat %etter tu:-

12 per cent has been obtained by use of a specially prepared crystal wiia
the scintillation spectrometer. The spectral rurity of the xencn samples
obtained thus far seams to make higher resclutica unnecessary.

Modifications have heen made to the detector siisld of the crystal difirzo-
tion neutron spectrometer to permit tests ¢n samples of the C Pile contrcl
rods.

Preliminary calculations on the characteristics of the criss-cros:z lattice
have been completed. It was found that rotation of alternate tube layers
through 90° produces no effect on the thermal utilization of the lattice.
.The calculations will be described in dstail in a forthcoming report.

Large Setale Pile Strmuctures

In order to make a valid comparison between axponential pile buckling measure-
ments and those Jhtained during critical loading experiments on new producticn
piles, it is necessary to determine to what deg»ee the air in the graphite
void space of a new rile is displaced bv carbon iioxide at the time of the
critical measurements. An investigation is being made of the possibilitv

of a large scale exveriment to determine this at the start-up of C Pile,

Calculation has been made of the temperatwrs distribution in a single lattice
cell running the length of a pile. It was found that leakage out the faces
of the pile accounts for a considerable fraction of the heat loss near the
frix:lges of the cell. The calculation apnlies to the prchblem of new pile
coring. '

SHIELDIN: STUDIES

As the result of recent consultation with shielding groups ai other sites,
the program for the study of radiation damage to shielding materials will
receive more emphasis at Hanford than heretofore. Additional radiation
destruction tests will include measurements of flexure and dynamic modulus
of elasticity. The Y test faciiitv at H Pile i3 being revised to improve
its suitability for radiation damage work, oo

® oo DECLASSIFED o
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e uri-rm@ay to measurs ‘he ic3l

1 =ne for Brookhaw==— . Lucmeie,
nation of the equililtritm water contell
and will be us2d %o differantiate
effects of test samnies.

Difficulties have been encountered with the conorete
for the thermal diffusivisy dstermiratiors dve ic var
distribution. Reduction in the diametar o the sinct
this difficulty, )

. e .~ Pa—_—
sammles to e W d
S e
o g

ot v Nm
G-ta.'.lu - 2@l

e
u3ed should =2lloi:

Preparations for the radiation 2nd attenuation stadies on masneilte ccnsrz 2
are underwav. Sarples have “een vourad ind 2:2irzed For chemical composiii >-.
A one-menth curineg period will He required before irr-adiation.

Initial measurement of the gamma-rav attenuation hy Brcoxhaven concrete
shielding has heen comoleted usinz icnizatien chamhers and photographie
film as detectors. A relazation lengih c¢f £.L em, wes chbrained.

Meazurement of variation in the gamma-rav intznsitr at the front face of
a pile resulting from chanzes in process tube durmv Load shows that it

iz no% feasihle to use aluminum dwrmies against tii2 upstream end ¢f %the

metal charge and that shielding equivalern tc that provided by existing
dummies will be required to maintain low radiation levels with dry tubes.

Calculations have heen made of shielding requirsments for the downccmer
and effluent witer lines vrovosed for X Pile, Radiation levels anticipated ‘{
at the C Pile viewing room window have been estimeted. The activity from

the irradiation of horon steel balls having cobal:t as an impurity has also

been calculated, ‘

'CPERATIONAL PILE PHYSICS

Pile Startun Considerations - C Pile

Initial steps in evaluating the cold, clean reactivity expected at C Pile
are now “eing taken. The first apnroach to the probtlem is hased on a

direct comparison of the significant nuclear constants associated with the
C Pile with %thcce associated with the H Pile., Assigrment and zoning of

the graphite hera “een comoleted, Tes® Pilx data Irorm functional testing

of eraphite during the graphite fabricaticn rrogram are heing used to cal-
culate the inbcir contribution expected ‘i»m the cravaite. The largest
effects on the cold, clean reactivity, oirs= than gravhite and metal nuclear
quality, are the increased water annuius {-A#00 inhours) and the elimination

-of thimbles #~i5 inhours). The results of this study are necessary for

the determination of a loading which will ‘nsure optimum utilization of

co
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Enrzcment Excerirert - Sin-~

The s‘_ngle sharrel ersicrment extemnment in Tubs “5" ncd ot ot lal
‘exmosure of arrroximatalw 220 MYD/AT after 3 t‘::es-mn:*. P armosurs mamed
with no unusuval ope*a" =2 effacts onserred, Thiz “t™e contiine =arrsxd-
mately 3C0. grams cf U- 35 in the ferm of alumimur=uszrium allo™ suize

'_'_".. ~ompesed of V_four and ons-eighth per cemi hy weign® of aranium ~uiTisisad
to °J_jer cent isotoplc purity, Thzse -l’.:jr £2273 ar2 nct monded 2o Lhe

a.x.u.'"‘ mum’ can3 cen taining them,

Iastrument Derelormen®

... Diffusion Length Measurement - C Pils: Plaminz ¢f tiae neutrecn diffusicn
.- length measurerments in the C rils grs-hi‘e is orcoeeding as scheculed.

" These meazurements will Ye made using four scurce ccsi‘ions. H-aﬂzre":en
of local neoutron density will “e %atzn 2+ noirts located on seversl discrets
rad:i extending from each source. Zash radius will meld a lecal difs 10'1

~.length which will be individualiy analirzed as 2 test Zor gross ~cntamination

" in.the aSsociated volume of grarhite. The cverall effeccr'e pile diffmsicn
lengt‘1 will be detemmed through a staiistical anairsis of all these data.
The pattern of test pomts to be used has heean chesen and mocked up tc detect

v aa.nv' sn.sm.fican.. volume of the pile which has been nenectad Datailed

““counter scbeauling 13 in- progress.

suf,ficient mumber of amplifiers and secalers has been ohtained far this
o ﬁast. .Measureneénts” have ‘been mde which indicate-that —gignal attenuation

'J_; ok ﬁhe gables will not preclude theTuse’ ‘of convertional preamnl”‘* ers
ficinted sitside the’ pile. " The nroport onal neutron counters a.nd .
source handling equipment are being fabricated, ~ -—=7 - e
::.r ridsurement of Fluxes In the Hanford Pi_es: -Prellmmrv measurements .
LT - egsential._to thig .program have been planned.’ .The program will be initially

éotcentrated unon the i-elativelv simle measurement of thermal neutron £ a:'.
The E test facility at F Pile and Y test facilitv at H Pils will be usad

39, exgosur ’acillties .this initial work I\uclear rﬂactlons to_be emploved
Bt e the Cub3 (n,\/) Cu®t; Aul97 (a, % AulS 8 and Agi0% (n,v") AgH10, a1l

°*‘:z°°“‘f'mich have Been used’ successful_y in the- Hanfo*d pd.es or the pile snields.
Ahsalute measurement3s will be chtained from inter-caibration with tha :
Hanford_standard pile. -

"73_,_3‘? 9{i. -3 ..c‘vig__-v 5% ._‘Du‘é?(-'s 23 CSZZET‘:Q’" and 3-«5}'”»— Qa +’-rv;~vn\~7 “'1 g

ododiwz imitos Ladinih adt w* wmime bepd sl 25 Seralmmoo mead 230 Sexi ~s-
oildmmom Jmam 322f Berrimr - rl e ame madrmrava T oane Y oma ‘-*" w-
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Test Pile Calvirration: an 2o-roximete sclution of - :: 2iffusion equaticon
Ior a plle leading Feomeriv. ¥hLOL 23D reac:zs an eilintis eviinder confisue
ration, as lces - .21 pile, aa:z tesn octained., Lidcets to oveain zn
exzct soiution gaTe functions which are Jifficul® to evaluate.

Pile 'fecim;l:-gy Urit

The Selsyn receiver which indicates control rcd nosition has been rernlaced.
Some difficulty with data preclslon has beern experienced since tha replace-
ment. Durliization of rcd vos1t10nmg rust be accurate to within ‘*’.»O.;.
inches if the desired pracision in the provosed tastire of single wrarium
billet eg~3 is to he achieved,

Snrirtillatine Crrstal Garme Rav Snecirometert Sevaral model 5819 photo-
me.-iplier tubes nave been procured ard tested for relative photo cathode
sensitivities. A gensitivity spread of a facter of tern was obser”ed among
the ten tubes tested.

Scme imorovement has been made in the spactrometer resclution. The hest
Dhotonmltmlier-«*rvstal combination found thus far yields a resoclution of
g_e'r cent as judged frem the full width at half maximm for the 0,663 mev.
gamra radiation. This imoroved raesclution was obtained by roughening
the crrvstal surfaces and surrourding the ecrystal and light cive with powdered
magresium oxide.

A triple coincidence crystal gamma-ray spectrometer has been designed and

cornonents are beinz assembled., This instrument will place the primary
pair-oroduction ~vent into coincidence with either or hoth of the escaping
annihilation quanta. A similar technique is also useful in the Compton
energy regicn. This technique is required to malie good resolutions and
energv measurements possikle in the case of a heterogenous gamma-ray energv

‘spectrum,

_ Ruptured Slug Detections irz—tproved'instrummtation is being prepared for

a uranyl nitrate injection test. All aspects of the existing and projected
systems are being analyzed. A report descrlblng the s:Lgnlflcant technical
considerations will be prepared T i .
Tube Termerature Recording Facilities: The IBRM automatic ‘tube temperature
recordrng =quipmz—t has ogerated mth a minimum of difficulty for the montk.
Dust covers are being installed to reduce the incidence of relay contact
failure.

A notentlcmeter has been de31gned "and calibrated te substitute for the inlet

'tbemc*‘ouple. The relatively high a.moedance agscciated with the thermocouple

retards the recorder response._

P - .- ~ iy . .
- Lol o= RS . R . d ‘ e

The Flexowriter project has nrogressed as ex;ected;‘;f'a‘erieetien of the relay

cabinet has been completed as has the d esizn fer the digital coding switch.

The delivery of the Flexowriter receowizr 13 ncs expected late next month.
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CRAPHITE STUDIES

Pile Grachitzs - X-Aav Diifraction S=udies

The crystal expansion of granhite samples remcvred from a process tube chanmel
in the central region of the D Pile indicates some recovery in sraphite damage
over the last year and a half. The trends in the damage profila shown oy
these data are similar to those obsarved recently for the B and F Files,
Principal recoverv in the vear and a half periocd sirce the last szmnling

has been in the fringe region, two tc forr fzet in frcm the reflector craphite.
Rore granhite in the center of the =ilz annearz to be in a steady stat» of
darmage with verv little recovervy indicated. Continuinz erystal exransicn
occurs in the tube klocks in the extreme fringe zone between the reflectar

and two fz2et in from the reflector.

Two precess tube channels in a lower cormer of the F Pile were mined; crrstal
emans::.on data from thase fringe locaticns are scmewhat zimilar to f*we
raphite damage profiles ohserved at the H Pile. Tube tore graphite frec

a process tube channel two lattice units in from the edze of the active mone

£ the pile shoved comparable crystal damzges 311 aleng its lensth., The sscond
channel, six lattice units in from the pile edre, showed less damage in the
center of the channel in spite of consziderahly greater z2xposwre, The frinze
recions of this latter channel showed the gresfest damagz with the overall
prafile cf *"he channel being svmetrical. This double hump in damasge is
characterisiic of central nrocess channsl grachite cenditions; however, usuailiy
the downstrcam damage is lass than d:zmage near the frent face because of
warmer temperatures in the rear of tuae pile. The reascn for the symmetrical
damage contour in this case is not known but m2y be causad by unsymmetrical
f1lvx in this region of the pile.

_Pile Graphitz - Stored Enerev

The total stored energy of samples from a2 stringer of graphite removed from
the C Test Hole at the B Pils shows a damage profile similar to the X-Ray
.erystal expansion and thermal ccnductiwvity deta which were collectad earlier
The maximum stored energy of these sarmles, which are revresentative of fll*e“
block conditions, was reported to be 138 cal/gm for a pesition about one foot
into the active zone of the pile from the far side reflector. The total
stored energy in the center of the pile was 170 cal/gm. After receiving 2
1000° C, the~mal anneal, a similar set of samrles had less than 15 cal/gmm
total stored ensrgy remaining, Thes=z data indicate that about 90 per cent
of‘ the dzmage along the stringer has a low activaticn energy of annealing.
Tru.s would be expected for samples in the pile fringe where the exposures
_are low and the temperature is also low, but it is suprising Yo find such
~a large amount of low activation energy damage in the central region where
‘exposures have been great and the temperature has heen on the ordar of
_.350° C. These data were compiled for only four samnles along the stringer o
length. Mcre samples will be measurﬂd te confirm this informaticn.

v
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Frachits Eo-emuras

The casines of svecizl T3 reaphite scaeiused fovr 728t atus irrsdinrsion aws
not as vet tee:r ziargad hecatss of adwe-se sonditicns at toe DR Fils, D
Tast Hcle. .The lcading is 2-hnadnled for 2arly Mawreih and in the nesntire
the capsule an?d papocse irradiations are centinning.

Controlle? Temmeratiure Egogire o7 Grasnita

Grapnite samrles, sxrosed for arcubt 7 ML CT eq“ival,:t celd test holsz

exrosure at four temmarature intarvals “ehreen 1009 C. and 293¢ C., ha?e
heen discharged “or pronertw measure~ents, Simultanccus - th the discne:
of these series IT samples, a gimilar fac lity "cn+a1n‘*~ series IV sa~i
was charged and the controllins temperature set at 1357 O, The other
neaters reached initial equilibrium at 115C C., 90° C., snd ASCO C, Series
ITT sarmles and heaters are in the instrument shon heing modified szo tiaih
it w111l »e possirle to con*trel esach temmerature individually.

In-Pile Craohite Jurnout Studies

Exrosure conditicns for the last series of grarhite specirens charged as

rart of the F Pils ~urnmout nroduction test have been verr sood. In bhoth
process tube Locations cemtaining the pr-viously weighed egrachite sammles,

the t ﬂﬂerq+u*ea of central specimens havs ~een hetween 120° c. ard L5GO C.
for a period of ahout three wesks., In visw of this desirable history, the
sarrles exrosed to the pile aitmosmhere will be discharged as soon as pessible,
The remaining svecimens, which are being exmocad under several centrolled
atmosvheres, will be discharged at the followw.zg shutdown.

A heater assembly, designed tc maintain srachits svecimens at contrclled
temmeratures as high as 550° C., has been assemtied ard tested in the labora-
torv under simulated pile conditions. Following successful operation for
a period of about ten davs, the emtire assembly has been disassembled for

study. A produciion test will be initiatad shortly to install a similar
neater in a process tube channel to ohtain “urnocut data in the pile atmos-
phere at higher temperatures. -

s

Grannite=023 Reantion Kinedics

The rate of reastion between granhite and sarhon dioxide at f5L° C. has been
detarmized “or a static svstem containinz an initial oressure of 0.5 atmos-
vhere. Previcus experiments of a gimilar nature have heen comnleted for
9G3° C., and 955° C, For the lcwer twc tameraturs runs, the initial reacticn
rate appears to be second order with resrect to the car-on dioxide pressure.
An activation energv based onlv on these twe temperatures was fcund to be
56 Kcal per gram mole ccmpared with 75 Keal per gram mole reported earlier
from studies utilizing a flow svstem. This discrepancy will he examined

re closelv as more data hecome availabi=., In all three cases, the reaction
=11fts ts follow a first order exoression as moisrate amounts of carbon
monoxide form in the svstem.
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X-Rav Diffraction Studies

4 snecial gonicreter have heen conztrint:” *a commlament swlstuns Dot
arii~ment and allow thecrystal orisuntz®® < 7 —rioas “:.-:ﬂ'-*f s utac
+to he onhtained “v measurement of the 1ﬂ+:ﬂ-;t
me*hod iz ‘ndevendent of the ahsoroticn co=2lfiz
allow rapid evaluaticn of orlen+a*.ou.

Tneorotj.cal studies ralating t‘nn inten

zitw 28 mpious X-Rav meilactt ooz Toee
eranhite w*+n the area of the reflazti-c akomic =lanzs in orrs s
indicat tiat the standard expressicn “cr aa—udar i=':‘4=ﬂ*° maT nat
for most *aanfor erade erarhites. Studies -rill ~ort inue " an 27704
‘place relative intensitT measurements cn 2 ~c=o 1ol ot hazis @7
such ohservations with structural chsn-wes in levzdiztad -rannit s,
Ir-Pile Heat Caneration in Granhitae )
Calculationzs have ha2en made to estanlizh tiie f2aszihiiit~ of an in-7i1lsz experi-
ment to determine the amount of heat genersted in sranmhifs durins nils 2xXiCe
- sure. A svstem comprised of a granhite ervlindsr rith thz2vnccusles o nsasurs

radial temperatur~ dif“erentials appears tc aave tromise, Frincinal Hiffi-
culties with this system would he changes in the thsermel conductiviir cf the
gravhite with exvesure and the dependabilitvr ¢f ther-cccunlas in the nile.
Studies are being contimued.

Stored Enersv Studies

The stored snersy spectra for grevhi 2 samrles exnesed Lor 103 MD/OT, cmrivae
lent ccld tast hole exnosure, at average temmematuras of 111° C,, 1399 C,,
and 10i© C. has heen determined for annealine temmeratires up to &3J° C.
The total stored eneregv released during annealine was 25, 16, and 10 calories
ner oram, resvectivelr, A hich rate of relzaze of =ne-er naa» 2950° O
annezline tamaraturse was noted for *he ssmmle arozed r hie nile v 113 UL
Tais hashavior ig similar o the stored ener~—~ sractTe ¢~ eranhites swwosad
in a cold *est nole. Tne rate of heat enerewr ralsased near 253° £, o> the
sarple exmased in the nile at 1399 C, was —atariallw lzzs and the »zhe of
releagse of he~t in this rersion of annealine tamnerature was virtually zare
fcr the samnle exrosed in the nile st 161° C, These deta aorze mualitativelv
with other annealine studies which indicate that the 27f2ctive inenile te™mora-
tura is much ~reater than +he ohserved temmerature ac far as i% a2ffzctg thsz
ronerties of granhite,
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irradiation on tin surface rcharactarizitics ¢f ~ranhily
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Saaerizl Gravhites

Irraidiation damage studiez of 33
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c? irradiations centain saliss
£ills~ wmarticle sizes and two ~rar01-
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reat for grapnitization at ahout
2500° C. a3 at akout 1L0C° C,

JEAT STUDIES

C b"’.le Paneilit Gages

of the Panellit gages “or

anges
the C Pile. The following pwelirminary 7alues have bezen determined:

Orifice Zone No. of Tuhes Relsative Flow ©Panellit Rance, nsig

1 1130 1.00C 150-250
2 261, 0.RP5 110-210 .
3 282 o.708 . 50-150
L 23h 9.5° . Lo=1h0
g Sh 0.! o 10-110

Tr.ase values ware based on the asswmptions that:

(1} The flattening is the same as a% th: H Pile and
(2} The desir-+ flcw is 5C,000 gom 3t a 36C psig riser pressure.
Additional axr-—‘mental data to verify theos2 data

are being obtained.

Coeraticn of Time-Delav Relavs

Successful operation of the time-delar relay in the Panellit Svstem has
continued 3% the B Pile. Cn Tehruar— ¢, 1772, the rslay was connected

'.J
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=¥ Fia zewgr cowenid, moTARUL =T T :

rala~ since +that +in=,

Tre relav was Sinaticn-tested tviz2 durinme the meathz, & Pomell-~

was Weine shut down for some ~tiher weascn; it wae ftund trat the
verfor~ed satisfacterilv,

prrmoselw trinred in owder to zctiTete the relav, TIn cach case
H

Tnstallation of the relavs in tfas atge ncoezen ot

in Desiom Chance Wo, 7%, Fahpmmanv Imstallition nas
and relaws are in ona*a;'or rith 2nornt Aelzo bt ozac

To date, cni~ the H Pile taz ammariarcsd crarpsticral 177oul
unit. Cn Fahruarv 20, 192, this »i shut down Tiroa ves
minutes, The seram resul~ad from a pras-ure Paneilit 4riz,

Studvr of Emercency Water Cooling Facilities

A studv has begun to inrestigate the ::ﬂahilitxes ¢f *he “lle
ties Tor o*e-atzon during smergencv ccnditiorns. The studv will
the crimarr creoling svs,em, the high tanks, = he exoort q‘t
n additicn, *the rossitls need for suprlem narta
’nalA” ed. It is antieciratad th=t *ﬁ”crzl Taeks ?ill Ie ragu
wi2t2 *he inrestigation.

3
-1 (SN
ot

31ug Tarmerature Distrihution

Calculations +0 vermit determination cf the tarmerature at any noint in 2
sluz have heen made., These were hased wpon 2 *hermal ccnductivity fer
nnirradiated uranium since the data for irv—adiz*ted uranium are limitad and
questionable. A rerort giving the termerature distribution as well as a

comparison of various formulae is heing orerarad.

Measurement of Sluz Bond Coerfficierts

The design of armaratus for the measurement of the heat iransier nremerties
of various jacket-to-gslug hending lavews has been contivund. Drawings for
varicus of *he commonent narts have heen corpletad. 4 dalav in the constmic-
tion vrroeram iz anticivated, however, due to tazed machine shoo facilitles,
Nevertheless, it is still honed that the tests can he started hy June.

Pregsire-Dropn Film Studies

Testz to determine the +emn°rature ef facts of zcale fcrmation on the =liug
jacket surface are contimuing. Scale is being formed on a tubular surfzice

and the temperature effects s ‘= determined pericdicallv. The initial data,
which are subject to appreciahblae inaccuracies, indicate tﬁat temperature effect
may be somewhat greater than rresumed. Testing will he ccntinued.

15 . oty S |
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DECLASSIFiE e

Pile Technciopy Unit : Ha-23698
Small =~zdiliz:zticns Lo cc""""* sti~ment H2int Yesioiad hv the Water Quality
Pro=vram have oneen remiss- e’ it iz welieved that aldltl;nal informaticn

cn the tem=rature eflect of 3zcale fcrration mar ke ontained from the appa-
ratus.

Heat Transfar Aspects cf Unkonded "J" Slurs

A theoretical investigation of tha heat *ransfer aspecis of the use of
unbonded "J" slugs is being made. Such sluzs are heing considered for
usa in the C Pile. Temperatures to be enccu-tered at the slug axils, su>-
face, jackei, and end-caps for various nossitle slug-jacket interface
conditions are being estimated. Reccmmendations will be made upon come
pletion of the investigaticen. ‘

Sluz End-Cap Temperatures

Calculations were made to determine the closeness of slug end-cap tempera-
tures to local water saturation temperatures. The foallowing variables were

‘considered: (1) tube power, (2) size of outlet fittings, (3) water flow

rate, (i) amount of scale formations, and (5) estimated thermal conductivities
for the scale. The tentative results are given in "Technical Aetivities
Revort - Heat Transfer®, HW-23669, March 5, 1952.

Thermocounlis Slug Desiem

Design work has continued on a thermocouple slug having a thermocouple
placed on the surface of the uranium metal adjacent to the aluminum jacket.
This type of thermocouple slug will permit a mcre accurate determination
of surface temperatures., Preliminary testing of thermocounle wires and

"insulation in the Al-Si and lead canning baths has been completed. So

far, the results loock nromising.

Eicperimental Slug Stress Work

Fabrication of the resistancs heating equimment for slug stress studies
has been continued. Work was accomolished during the month primarily on

(1) a Lydraulic end-pressure system to simulate axial pressures encountered
by slugs in the pils

(2) an =lectriczl bus system to supoly current to the test specimen
(3) a speciallv-constructed Pvrex tube for housing the specimen
(4) various methods fa bonding the end;caps to the slug, and

(5) miscellaneous mechanical components necessary for operation of the.
equipment.

It is hoped that actual testing can he«7in witiin six weeks.

16 1718530 Sy



Tahe Yater 3uat-Gff ASher Pile Shutdi -m

Work iz eontinuine +2 st2iuate mowsz aceourately *hs period for
watar Tlow o e mameTad

rom a3 deme fallowing thutdown.,  The o
curves are soreat cenze arvative, znd It is honed drad mope LN
mer be tuzhitizd., It 1s rrohanls tiat rewsr curves will net w2 sveilatis

for caveral waeks,

Thermal Shield Cocling

A wreliminary investigation has neer mais i shisld hemremin-esg «. g
from a reduction in the cocling water flcu t;.- ougn the shield, D:,-:; o
tarmeratures have been axtraprnlated frem nxve”renta‘ walaes ch*ataed o
anpraciably lower power levels., In view ol a need for better data, I* '~
planned to conduct more experimente in the near fiturs.

tresges in the 01d-Pile Shields

Additional study has heen made of the stress conditions in the *hemal 2o
biological shields of the B, D, and F Piles, The information avaiiable
provides a hasis for one general conclusion: *hermal distoriicns are mincy
and secondary as compared to disterticns caused hy graphite groswth, Farthar,
i+ can he z*tated that thermal distortion arn? siressg avre not likelv te w=
msior problems unless the intericr faces of the -Zological shield are
21laved to reach temperatures cconsiderahly rirter than theee sxisting ot
nresent, Turther studies of the shields are ¢ h:= rtias,

Corerete Riological Shields

Tests are being planned in conjunction with zther groups to obtain better
data on the moisture econtent o° hardened ~oncre*e. Concrete slabs are now:
being fabricated in the Concrete Control Testine Labhoratory fo- use in these
tests,

Possible New Pile Designs

An investizetion is “eing made »f the advantages of the use cf metal chrrzes
ncoled at tha axis of the charge rather than at *he nerighery. Such comn S8k
changes would consist, in cross-section, of a cooling *ube swrreunded »y &
Jonut-ghaped uranivm charge, Passage of the ccolan% through the tube wcli
then provids intemszl rather thon .-.Jprr*_l cooling, Preliminarr exparinecte:
Jata indiceste that annreciahle —eactivily cains mipght result threugh use sf
this type -rarge.. Calculatiors indicate that ““a pressure dvon uascessarr ic
ferce the coolant threugh the Lanz woul” he well melow the dre “hroursh ine
present geometrv, The investirztior is beinr centinued,
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omermtion Ton anmroximatelvw
utlet water toperatursz of 37° C,
show *aat “o: Tile undar thcs2 cc
in 2 ¢vilic »wrocess, The Revnold!
imilar teo thz Reynrlid's meﬂ" in ©il r
t the zffect I vel:c;t" Mlm Tomwmtion
irinail-- surmosad., &~ ° "} wer test usin~ ths
+

2 tlan was o
“hivher Mm% with a micn Lowar veloeliv should give data on
e®lzct,

from the alum ~rcduction tast, Precd-c*ion Test 10S-503-E,

no ilm is “ormed with hiegh qunlltv =ter; the film Formation
h water cont2ining small armounts of iren and turo 1dity
‘ 3 fermad with varr impure water. Data are net vet avail-
2 Lo determire what constituent is primarilv-res~onsible for the film

fermation or the mechanism ‘W +hich the film is feorred.

14 i

Shl‘p ':e ween the iron —zsidual
ducted at 1C0-H Avez with
est the lmmsr, iron content watesr which

ferr.c suilate coagu..ant. In *his
= hiz

t
mavT ts ohiained v Lhe usae ol fhiz cosgmlant will “e suonlied to the odile.
S.nzz *riz waten -vill have conztderanlr lower irom —-sidual, it sheild be
roasitle to detormine If this reziduvzl is nrimarilv »esnonsible "o~ the
Tilm Sfarmatior '

roducticn Test Mo, 105-L73-F - Tha Use o7 S mersial Aluminum Siliatas for
100 Apaas? Process Hater Coaoniation
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11. ALl tuhes up to Row 22 vere rrassurs “ested and six larsing inbes
ware Tound, :

Ruptured 3lug Tnr-elatior

. ’
Correlation werk with the diata on rmtured slugs has resulted in %as ‘orlowisg
conclusions: - _ _

('.L) The rupture rate increases sharply with itube exposure. Anmoxiraislv

one-fourth of -*he runtures occur in tuhes with exvosures lez+ than
100 M-D/T,

{2) The correlation of those failures which exhibit cleavage of tihe uraiium
to tube nower .shows that most of these failures occur in hish power
tubes.

(3) Of the sluprs wiich were mamufactnred betwean Decemher, 1957, and Aoril

: 26, 1051, nore than twice as many of those-manufactured on “ridav had
~ap failures as these canned on any othe day of the week. During most
of this period, Tridar was the last day of the work week.

1) Of all the slugs ranmufactured from Decarer, 1950, until now, more than
twice as many o7 m sse failures, showing uranium cleavage, were taken
through *he.cannine line on Truck No. 1 as on any other truck.

Compariscn of Group Javep and Greup Eight metal is nearly comnlete and a
report is heing prerered, fGrour Seven is dafined as that metal canned
between Noverhe» 3C, 121G, end -‘Anril 26, 10€1, “roup Eight includes all
the slugs canned 3ire=-ipril.26, 1551, :

e
- e e

Thorium Bwcerar

11 eof tnz thr-ium <harged into the piles through Dacember 7, 1951, was
-dischargaed durine’ Fabruavy to meet the initizl off-site request. The in-
mile thorlw - inventorv wne decreased 2iring the month to 895 pieces to
Drevent sxesasive, varter ilosses from lavee changes in flattening loadine.
A tentatlve ‘-orilsz.inwentery goal of o0G Yo 1000 nieces, as. permanent
Adlatteanine, Jrmeari feasidle from the standnoint of flattenine efficiency.

Reactivitr 3tatus :.

» . .

A represertative summewv of the reactivite status of each of the operating
piles durins tue last a~uilibrium teied ¢ ths month i3 given helow:
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snown that of _,"....L-. -e T=g 23
cendusted duri "2 ‘reated water ine

durln’ the la Ths a»wasion ratas Jor

The hirch harcezrature corrosion arzara-us *&2 w0 tack L Zeeradisa aurlil
the past monta. T'..e hoiler scals in the haa~

dewn of ahout 20 davs 1as bLeen C <

a® normal cavacitw, An analvsiz of l,‘w ta
cveraticnal pericd shows that th'e sorrosicn
are consuiarahlv less than those obtained in = 2ss tube heated nv an
external steam jacket. Th2 reason for the dirc-renaner in corrosion *'at 2s
is helieved ‘o me atiritutable to (a) tae uer--:wa "u-"a dif ferential hetirean
the 25 and 7235 aluminum and/or (%) the change - »H rezulting from tre-
heating the -mter, Te3ts are now “eine zenducrr=g te evaluate the effects
of each of these conditions,

~F

-3ined during the rrevien
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Cranhitae Alunmirum Tests

<
-
>
s
o

Preliminary data have “een okrtained from a henrn *w3e sazt to determine i
rate and tvpe of 25 aluminum corresicn mmecun~ ~37 when the aluminum is
coupled to zravhite., The data indicatz that =t = ~1:tinc attack in the
overall corrosion rates are a maximum at low t:- m=wsatures and that hoth
tyves of attack decrease with increasing temper ims '

Cor*osz.on Effacte of Beavy Metal Ions on Aluminnw

The three-month test to determine the effact of :ilvar, correr, lead, tin,

ianz2rs wnich caused & 30
XR2AANZLTS are Ny orIrMv. ol

(‘«“t_._.ﬁd with this srmaraiturn

and chromium ions on 25 ard 725 aluminum corrosic1 r~a*es has heen ccncluded,

The data indicate that the 25 aluminum is attaci2? uniformly regardless

of the type of iorn and its concemtration. The r2:3 of atlack of the 2S
aluminum is slightlv greater when heavr metal icu3 zx»2 vut in the water.
e data indicate that 72S aluminum is attacked 2235 mniformly than 2S
aluminum and is more suhject to a nitting tvpe z-tack. These studiss were
carriad cut 3t an average temperature of 300 C.

A companion test tc determine if foreign metal L-urities were present

on un=x-osed siug jackets in amounts great enouc: no zause accelgsrated
corrosion has also been concluded. The dzta inm<zs:e “hat no detectable
desprosits of copper or tin were present either or tha siuz surface or below
the surface of the end cam.

20 1211538 -
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. i2s hz--3 “een ﬂ*.:vu“am..,
the test is oprocneding satiszfactoriliv. The f

condensate with a specific resistance of 230, anms/3q. em. and <rith a
oE of ahout 7.2. An analrsis of the onden'ate shows that about the ol

imrurities present are 0,015 nom iron and 1.2 »om calcium,

MECFANICAL STUDIES

Chargine and Dischargine Pmorar

Studies are heines continued to detemine the causes and sxtent of =sLug
cocking durine charging with the contimuous charging machines. Ic.lz:z
heer determined, by X-Ray studies, that when slugs are charged uncer ‘uil-

flow ccnditions censiderahle cocking results with both four- and sight-
inch pieces. A test was run in which the top half of the tube was cut
away and the hottom half filled with sater. No cocking was ohservad unde
this condition excapt that hackseatine resulted in buckling of the coium.

i
irst *test is Wainrrs == on stezm
alale]

v =

This indicatas that the cocking ohsarved durinz the continmusus charging teste

53

ma7 22ve been caused by the f1ll-7low conditicas. This is to ta chscied by
further X-Rav studies under varying flcw cenditions. The Industrial X-Ray

C-»noration, Seattle, Washington, hzs been retained for this work, axd tis
schedule calle for the work to he done during the wezk of March 3 tc 7.

A pressurized sphincter seal is being made wp for use on the rear face tc

iminate the need for hackseating the charge and recavoing the tube after
charzing is comvlete. This would also eliminate the commlicated discharge
machine which was vart of the original design.

Horizontal Control Rods

Testing of the Horizontal Rod Gland Seal has been completed in the cycling

mechanism after 50,000 cvcles, This seal, employing oil saturated GBF graph=-

ite hearing hlocks and slizhtlv sreased "O" rings onerated satisfactorily

in this mock-up, *ut it remains to he seen how it will operat2 on the full-

‘scale mcck-up. A new type seal is being developed emploving Teflon rings
which, due *o their natural low friction characteristics, will reguire rc
'iub*i*ah.on. These should oprovide more szatisfactory servics under pile
conditions where lubrication is not practical. '

The full-seale mock-up, Prcject C-L6f, is nearine commletion by Minor
Constructicn ferces.

Detailed designs are proceeding on the Experirental Modified Horizental
Control Aod for the old piles, When the design i3 complete, a ,.cuotwe

‘ .
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Pile Tachuclzer Tnit

will =2 Muilt and kezted {n the Lowiznstal Red WeollaTp - 13ICLD, Tats
esizn ;“ea‘rar 15 ap evt=—-:l Luimzie theoust tae lnrsr wzd o soonm LRt s
5221 at ®he Tarriwcadz w2li, Thiz will *r.:-.l«:e possitl

ne e..,.mnatlcn of *tha present tnimz .z In thne 2.lz and ll vroviie 2:li-
*icnal clearance in tne r<d chsnnel to zomenszts fer Trarnite distcertion.

Vertical 3afety Rods and ™iird 3a%atw Swvitems

Deveiopment of a. variable orifice for #hz C Pile stock zhsortarz is continuing,

Th s will reduce the severa strassing wai-a resilts fro~ imract of ths rod
hsad on the shock strut assemly, Thea -r-e*.r'al a’r valves received with +i=2

shogiz 3trut assembly had to b2 reniaced hecause thev would not witnstand o=
high pressure developed.

A oravhite ercsion test has heen ccrmleted to determine the extent of the
damagz which would ~esult from uzs of a Ball 2-X Svstem, as considered
under A-DC-3. Cne full charze, .73 cn. ft., of three-aighths-inch steel
balls was dropped into a C Pile stack 100 time Maximum wear was in laver
96 at the point where the halls imminged or 4he graphite as *hny poured
down the chute from the hopner., Maximm dep*n of wear was 13/6L of an

inch. A total of 1399 grams of grarbite was worn awav by the 100 drcos.
This weculd e roughliw equivalant %o fovr wears cmernzticn and doszs aect atoear
serious,.

-3

‘0
O U D

sts on suinincter gas seals are contirmuing for £1e C Pila and presentiv
serating niles. A seal housine with 2 tirza-nzh silicone rubber seal nas
en ins*alisd at thz White 31nuffs Tast Tcwer and iz heing tasted sirmlta-
necusliy with the shock s *u+s. Thiz seal is veine luhricated with Molvkote,
nolybdanmuen disulfide, instasd of sresse. The "fres fall® %ine of the rcd
was increased from 1.36 to l.l€ seccnds when the 3221 was installied. A
check was also made to determine if the red wass %3inz held hy the seal emc
that it could not meve at the Instant of releass, It was determined that
any such holdun whick might exist was less uhan 0.0l geccnd.

T
~

Molykote lubricant has been arolied to the No. 20-D rod. .The scram time
for this rod was maasured as 3,3 seconds, This i3 a flexible red in a
hadlw distorted hele and the time is not cocmoarable with the ahove times.

ilicore rubber samrles with onz, five, ten, and twenty per cent Molvkote
compourd ed with the rubiter had lower cosfficients of fricticn but were not
satisfaninrr mechanicallv. Apvarently tha includsd Molvkcte rsduces the
strength acd tear resistance,

Sing Damage Tests

The ir-pile sluz damage test, Froduction Tes* L0S-158-P, has heen completed
and is he2ing issued as Formal Documens No, H'I-23 :";3. It was concluded that
aooroximately 2’: ar cent cf the siug charged "~tc the pile receive rib

® 1216500 SN
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P-13 Removzl

The P-13 Pressure Assemtly removal prozram nas %ean ziven ito toe Frojent
Engineering Unit fo b2 issuad as a formal Projiect Pro Informaticn
is being awaited from iirgonne Natioral Laboratery confi *":ing the allceation
of their fundz ¢ corar the ccst of this tregram. Datailed design of tha
svstem is proceediinsg,
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METALLURGY CF URANIUM

Fabrication

During January, 25 uranium billets were rolled at Waterviiet and Lackawanna
in an experiment to determine whether a uranium structure suitable far
alpha-phase canning can be preduced emploving producticn facilities., The
rod3, pre-heatad in salt; were rolled at selected temperatures in the

range from 538° C, to 650° C, Samplss from this rolling are being sxamined
te determine the grain size, mechnanical properties, and degree of preferred
orientation as functions of rolling temverature. Available data indicate
that rods rollad at 840° C, exhibit a fine-grained 'm\,rcstmctu.e ard a
nearly randcm orientation.

One hundred twenty billets were rolled at Vat arvl:l.et and at Lackawama in
February using a simulated Fermald rolling prccess based on data” obtained
from the rods in the experimental rolling in Jaruary. The billets were
rolléd in the high &lpida pnase in an attempt to obtain a fine-grained, randomly
oriented structure in a smll production run.

Fifty slugs produced from uranium metal powder were received from Sylvania.
It is planned that these slugs will be pile-tested when the 50 slugs prepared
from uranium hvdride powder are received.

Uranium Quality

A routine red testing program has been established as a qualitv controi
neasurs, Samples, taken at random from rods in the survey lcts, will be
promptly processed to evaluate the metal in each month's rolling for
determinaticn of the grain structure, mechanical oroperties, and the
preferred orientation. The purpcses of these tests are to check uniformity
_of material from month to month and to form a basis for evaluating future

process changes., :
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Pile Technoclogy Unit _ ‘ HW-23698

The quality of uranium rods received st Hanford freor Simonds Saw and Steel
has improved greatly in reczent months. Improvement in meiting and casting
techniques at Mallinckrodt resulting in better billet surfaces has contri-
buted to souncer rods, and the use of Radiamatic heads to measure rod
temperature during rolling permits better tempsrature control than was
possible previously.

A meating was held at Mallinckrodt Chemical Works, St. Louis, Missouri,

to discuss a Hanford proposal for maintaining lot identity and for exchang-
ing vertinent process information which will make it possible to evaluate
the effects of variationin materials and of wmrocess improvements upon the
quality of the uranium received at Hanford. The Hanford proposal, as out-
lined in Document Number HW-23308 was agreed upon with only minor modifi-
cations.

Uranium Alloys

A series of six uranium~chromium alloys of 0.1 to 0.5 atomic per cent chromium
has been prevared., These alloys will be forged and rolled to one-half-inch
.diameter rods and evaluated by metallurgical t echniques to determine the
optimum composition of this alley for a proposed pile test,

Mechanical and Phvseical Properties

The study of mechanical properties as a function of position in the alpha-
rolled uranium rod cross-section showed an increase in yield strength and
proportional limit as samples were taken closer to the rod surface. A 20
per cent increase in yield strength was observed in rolled rods, and a 10
per cent increase was found in ralled, beta heat-treated rods.

Additional data show that the chemical composition of wranium is a minor

factor in the variations in impedence measured by the Gemeral Electric
Metals Comparator.

METALLURGY OF PLUTONIUM

The major construction farces, operating under Project C-198, have completed
their work. The plutonium metallurgy laboratory has been turned over to
Operations. An informl request, ER-2712, previously mentioned, has reached
the final planning stages. Work will commence as soon as the work authority
is issued,

The preliminary design for the security and contamimation barriers, air

lock modifications, helium system, and intercommunication system is complete.
The conveyon on which design is half finished, will complets the necessary
steps of the preliminary design.
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Calibration werk on all comoenments of the Zilatumetwi: interfarcmeter equin-
ment was urdertaken,

METALLURGY CT HANFCRD STRUCTURAL MATERIALS

Aluminum

Corrosion of 835-TS aluminum in waier containing 20 ner cert NaCl nius 0.3
per cent Ho0s has besn found to occur oy simels pitting and intgrgranclar
attack., The ivpe-of-attack tests indicate that interzranular corrosicn
of the 638-T€ aluminum is -extensive in both fine and coarse grain samnlesz.
Extensive pittine was found on 525, 72S, and 1S0S samoles; the 2S(H-1h)
exhinited extensive nitting and soms evidence of interrranular attack.

The thickness of the 725 sladding on Hanford nrocess tibes has been measured
on rejected "C" Pile tukting and cn process tubing following high temperature
norresion tests. Thicknesses of nire and twentv-twe mils of cladding cn

the tube wall and ri»s, respectivelv, wera o-served fcr the C Pile material
and of eight and sixteen mils on the tube wall and ribs, respectiveliv, for
those tubes which had been corrcsicn tested.

4 S0 per cent increase in tensile strength was chtained in 635 aluminum
alloy after artificially aging at 177° C. for four hours.

Alloys of aluminum with magnesium, magnesium and silicon, and zirconium
have been cast and rclled into bars suitable for preparation of tensilea
specimens.,

Contirol ilaterials

A diffusicn heat-irzatment for nickel-plated, high-boron carbon-steel talls
to be used -a the 3-X Rall system was develorad. The bond between the nicksl
and steel cbtained by this hea* ireatment appears unifcrm in thickness. A&n
investigation is in progress to datermine the corrcsicn-resistant oropertias
of the suriaces of the balls sc treatnd.

Corrosion of Aluminum Slug Jackets Daring Autoclaving

A preliminarv examination has been made of several eight-inch and four-inch
slugs that were rejected following autoriaving hecause of the presercs of
stained and pitted areas. In some instances “he pits were estimated to =2

25 -; et d g
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Examination ¢f Procags Tubus ITCH L0r -l

Since the puhlication ¢f H7233u2, "Prcgrazs Reuowrs on e Corrcsicr of
Proczes Thbes from 100-T", »v R, G, #noslzz and R. S, Dal*'f«"".:. Tubes
028k, 0FS3-II, and 12$C have tzen insdectods 3Semsles 27 ¢ crrosicn vrecducts
from the exteriors of thez: tun=s ara Reine analvzed v Z-Rar diff-zatlion.
Tisual sxamimaticn e¢f the insaide s 3 ¥ o3

[
i3
b

Y
]

2 reraeloen o avidenne of corre

. v maeng of & welshhelos:
of demarcation »etween

Distancs f=om Rear Timnts 1o Tash
Tube Numher Start of Corrosicu End of Corrasion
Q2rh 7 10
9793 7 13
aeC 8 o
Numevous -it ~“onsh measurementc aave heew in Toorcughout the corroded
sections of “has nrocess tubes. The max‘wms wit  zenths msasursd and
locations arc as m." WS
Tuhe © Diz%:ance from Rszar Flance Maximum Pit Denth (
Wb ar (Fee =) ‘ {Mils)
028k ¢
028y : g
02fl: frent flanga

0f03-IT 11
0892-I1 1z
1290 7.
1290 : o
126¢ e

O 0 SESE‘L?‘;

Examination of Rear Face Flaneges st the 3 Fils

The rear flancas of Tubes 1655, 13096, 1796, and 13R0 were examined during.
the shutdown ¢t the pile on "-“r‘:::rv 2. Tra sasiiet material adhered to

all of the fle~u *s examined hut no svidono. of fiange corrcsion could be
found. Flanze t

taicknesses, as nezsured by : dial indicsvor, were feund
to be 50 to 60 mils, . : .
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Comegzinn Jau®s gn Jingizel Phataa Tomon Sooen Balo
Nicizei ri_z= 3 so=cy soger nalls wers s2sted undes LOarse congiiiing Lo demer-
mine thair :tivs. ity ag receivec and after hmat-traaiment in vacuwm &t
970¢ C. Zor sre houwr, The rvasiiis are shom in Tabie T, oelcw:

Tinoze Rasr_ts of the Tesis
Corrodine Cond-siorn  Paricd - HJours A3 Rae=ived 3alls Beat-Toentad 2alls
Toiline distillec zh . Savawal small rust Mumerous simall
water under reflux sTots accommanied rust sneis. The
v 1liftinz of the solution waz
nickal nlate sur- discciored iuring
roundine the oits. the tast,
100 per cent reiative E Ve avidence of Fairlv uniform
humiditv at 72° F. , attacl, : rusting
In scdium chioride Zh Many small nits. Many smll oi%:,
soluticn a2t room and nlisters 1
tammargturs tha nizik2l nlata

v was conciuded what the heat-treatmen* was detrimental to the corrosion
registance of the nickel nlatad halls, )

‘Materlals of Cons*ruction for a Radox T-me Flant

The sxposure of as-welded and welded-anneal~d snecimens of Tyve 120 stain-
less steel to seiscted Redox process streams was continued during the month.
Corrosion rates less than 0.0005 inches per month were recorded for as-welded
and welded-annealed svecimens evnoaed in boiling 2DF solution after a total
exposure neriod of 139 nours. Ccrrosion rates less than 0.00005 inches rper
month were recorded for as-welded and welded-annealed specimens after a total
- of 1007 hours exrcemre at room temperature to each of the following Redox
process streams: 2 DF, 1 4S, 1 8%, 2 DS, 1 AX, 25 per cent NaNO; solution,
50 per cent NapCr20- solun;on, AC per cemt nitric acid, and aluminum nitrate
nonanydrate solu:tlons of concentrations 25 mer cent, 50 per cent and 70 per
cent. I

Snecimens of Tvre 130 stainless steel +selds? 11th Twpe 317 electrodes and
Huey-testad In the as-welded an: welded~arnealed cenditions showed a glight
In:r"vemant over scecimens weldad with T-we 310 electrodes. The weld depcsits
on the welded-annealsd specimens suffer2d severe intergranular attack, how-
ever, in spite of the use of the nicbiur-3 3"1-1z=d alectredes,’

--
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A program 2f corrozion tests in Proat :rooegs sTresms Las bimn e oushed

hy the Separations Tech:clum- Tnil Siven process. stresms will o UTrastia-
gated and sach.is gciieduled Tor *nﬂ"s a* vaprious chloride-ion screentrstions,
Four stainless steels=--Cammenter 20, znd Tvoes 347, 316, ard 300 301--will
be testede The Separaticns Technolosy Unit nas volwrteered the use = two
laboratory hoods and assistance in ﬂreua“ation and disoposal of sox.r" ons

in order to expedite the program.

A series of corrosion tests in Purex nrccass 1 AW stream is in progress in
co-operation with the Separations Technolosr Thit. Jpecimans of Tvpes 430,
30L ELC, 309 SC6, and 347 stainlzss steel were weizhed and examined in the
Corrosion Laboratory and exvosed in a scale-up unit in Building 321. The
object of the investigatiocn is to determine the threshuld concentration of
chloride-ion at which pittine of the specimens occurs. Twn teets have been
completed, one at a chloride~ion concentration of 1L pom and cne at a chlorida-
ion concentration of 100 ppm. Tentative plans are to conduct the next test
at a chloride-ion concentration of 1000 prm since nc pitting has heen
detected at the two lower concentrations. Previocus experience indicatass
that the tireshold chloride-ion concentraticn, above which pitting occurs,
is less than 2500 ppme

™

Corrogion of 200 Area RiPQ), Matal Waste Storage Facilities

A short test of specimens of SAE 1010 mild steel in boiline synthetic BiPO),
Metal Waste has been completed. Specimens exvosed to the liquid had corrosion
rates of 10> inches per month, which were in zood agresment with vreviously
repcrted data. Partially immersed specimens exhibited no accelsrated attack
at the liquid-vapor interface, Specmens exposad tc the vapor were severely
pitted, and pit depths up to 0.0016 inches were measured following a L2h-hour
exoosure period.

Corrusion tests of specimens of SAE 1010 mild steel scheduled for three
months' expesure in First Cvele BiPO) waste at pH levels six, seven, and
eight at 80° C., have been completed. Specimens exposed to the liquid at

the three pH levels were found to have no significant difference in cor-
rosion_rates. The corrosion rates for the three pH levels ranged from 10-6
to 10=5 inches per month. The partially immersed specimens had no accelerated
gttack at the liquid-vapor interface. However, pitting was found on the
portion exposed to vapors. Svecimens with various times of exposure in

the vapor will provide additional information for the final report.

CANNING DEVELC PMENT

Eight-Inch Slugs

Sixty-five per cent of the approximtely lﬁ,OOO eight-inch slues canned

to date were acceptable for pile loading. Since satisfactory frost test
) ~ . . " C
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Salt Bath Heat .Tractmeant mdA Lead-Din Tacnins

e hae equipmens

v
wiiorm sransformat

The Meifal Prormarations ¢
hath hestetraaiment ¥

for the salt
S A

-
~e®

Initial lead-iip cannine |
successful nataucs of o2

*h hzzteirestad sluzs were -
the amanum slug with a oo 2=
quent nartisl lack of 2 rfc 2Taliny Lo vreni Jatween the slug and 2.
The unwe® arsas of 4nsz sil.ass iz nox al‘o" ur in e frost test. The +r: Ul:z
is helievad to lie in the nature of *ha 3luz murface after the salt tata
treatment and in the cleaning and pickliag procedurs for this t7pe of sliz.
The maznitude of the nrohlem has heern radiuced »y cleaning the lead Al-SL

interface, hy lengthening the cra-haat time, ard by mechanical agitation

of the slug in the lead arnd the Al.3i,

635 Aluminum Canned Slucs .
Four slugs wsre zarned 17535 alwaminum A U 3’._mlr'a.rv eva....aatio*x of this
alumire aller as a slug jackeh., Tesi:z the 2305 Pile shewed the reactiviiy
loss of 43S to s e comarable ko that of =raesent 2S5 alloy oroduction cans.

Pre-lat Cavs

Fifty slugs, canned and cavped usirnz pre-wet caps, showed good uniformity
in Braze line thickness.

E‘.:cam;inaticn of the Cracl:s in the ".-Ields c¢f Hanford Sluds ‘ A

Arzomne '\Tational ‘.a"-oratarv has rerorted the N-eeence of radial cracks or
fissures in a number cf weld closures of Argonne prepared slugs. 4n inves+i-
gation at Argonne National Laboratary to detdfmine the depth of these cracks
‘ravsaled thz% some penetrated the braze lins to “he uranium slug itself.

An examinatiss of 4ne welds or a numcer of Hanford sligs revealef‘ similar

. fissures on Hanford slugs canned in 1949, Welid3 made since June, 1951,

shew fgwe= ~vacks than tnose i»de crevicusly. The fissures aopear where

*ha ar: was remcvzd frem tha wald sead, and Shev. eaxtend radially on the

weld and var = irn lengun and width., &% low vazz".“icat ong it d¥pears that

a fins Haf-rl'_ne, harine the apreararce .7 5 crack, extends from the base

or tip of several of the open fissires. Ohse*vat ons at high magnifications
showed that these véry fins lires are el liccr siringers dispersed in the

_ weld metal. To date no crack has been fourd which penetrates thé weld to
& distance gredter than 19 mils. |

.- 2. - - . . - . .
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~ Sleeveless Canning

Pile Technolczy Unit

Tarsile Strentth of Al-3i Tond

A means of doterminine the tensile strength of the Al-Si nond cn 2 Hanford
slug was devised and tested. Nine tests of this method showed the tensiles
strength to be 1700 to 2000 psi with no significant variation,

Compound Laver Investigation -

A program was formulated for an investigation of the effects of variables
on the comrosition and properties of the cormound layer formed between tue
aluminumesilicon bond and the uranium during canning. Sarmples of slugs
were obtained for this evaluation. -

g

Statistical evaluation of process data on 1LO slugs canned without use of
steel sleeves has provided information cn the optimum bath temperatures and
submerge time limits. These data may be used in canning about 40O slugs
for a pile test.

Warm Pressure Cammine

Four triple-dipped Al-Si coated slugs were hot pressed into aluminum cans
producing good cap-can closures. These slugs indicate that the technique
merits further investigation.

Die designs are being modified to improve the cap-can closure and to prevert
'galling of the aluminum. :

Canning Mechanization

ar

A tentative design and cost estimate for mechanization of the component
assembly and quench operation were received from the General Electric
General Engineering Laboratory.

-
In an operating trial run, the Hanford-designed prototype canning machine
performed satisfactoril?’ Approximately two dozen slugs were canned aver
a terperature range of 585 to 600° C.

Effect of Aluminum in the Bronze Bath

An investigation of the maximum allowable percentage of aluminum in the

bronze bath revealed that the addition of 0.05 per cent pure aluminum results
in the formation of an insoluble precipitate which floats to the top of

the melt. Such solid particles are undesirable in the bronze bath since

they may be carried over to the canning bath and interfere with subsequent
camning operations. The addition of aluminum in the form of a tin-aluminum
alley containing 2.0 per cent aluminum, or less, does not lead to the formation

-
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RADICHETAL L URGY

Irradiated Slug Studias

Twentr irradiated slugs, revresentatir-2 cf slugs with noT

pfe
avpegarances and of rurtured slugs, were s2=mb e the 4 Ao
Power Dirizion's hot lazbomaicry in Fittsbursh, ?=nns" ; stads

tha mechanism of rupiure. ‘lestinencuse psrsonasl will view and vhstoagwsnh
thle runtures before deing waork ca the other 'u.u.:'s. Mr., D, P. C'K2efa =2

Hanford will provide techniczl assistance as leag az lestinghousz: ~ontiriz:
to work on the pieces.

The t,vpes of mupturss 22va heen cc wilad feor Tatil

B

and show that the twoes of failures, one tarough s=van, as

s dafined in
T¥=233501 are in order of Ld ner cent or tiyme one, 2 nar cant for tvre
two, with the others cscurring with about the same Ir2ruencw.

Sizttzen chamically cleaned, ncrmall~ discharzed slugs were c.;se*v._. Onl:
the mos* gavere "donuts" left discernmable maris on ti2 cans, but & mettlad
effect wa3 notad on all the siugs.

A "denut® was removed mechanically from tho surfacz of a sluz in tha 11i-3
laboratory. Chaservations indicate that the: ..1-31 was not bonded to the
uranium in the area heneath the "donut™, and it is telieved that th= conse=
guent temperature gradient on the slug currazes cromotad Termation o7 the
ndorust through differential corrosicn.

Enuimnent .

A cav~ was built to provide shielding for personnel during their emmination
of *up*'ured siugs. Three lead glass viewing olugs haveé been installed along
with tha necsassarr contamination contrrl and handling facilities to perrit
ihe observaticn of one slug a day.

The usefulress of a newly designed hish-iow range radiation ionization
charber is kzing taested for use in the propesed nct cells.

It was four2 that a 10.5-inch long, A.2 ¢/cc glass window atitenuates light

ro more than the green filter usualiy used in conjunction with Super Fanchre-
Press fllm in photc-mcrogran.. .

& single alminun crvstal, cut parallel to he (l.u.) plsnes, has been bt 4_
to ferm a cylindrical surface and incza._sd in the second diffracting position -

}9 14500
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of the dcudis zrrszal Y-z ear-v-or- .=, Ths IeRa difrastiorn ettt r
of uranium n‘ed"ced ngir. tLws sz ,..1'/... ig mupzicr %o anv nmv-i.oue‘v Tt S0
tained by devkie #if Yuntior metbodz. The fact that this crystal effacii—ely

si3s

focuses the 21:f ﬁctad 1ntzrsity cus < <he plane of the sample an< :
produces a more suitabls spectrm irdicates that substantial progr::r .a:
beer. ade in the dewelcpmert of the dble crystal Z-Qay spectremeter.

An evaluvation of the surface preduced in cutting an irradiated slug with
a milling cutter is being mads.
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The Pneunatically onerated valve with a Teflon seat and gaske* was installaeq = .8
on the metal line between the measuring tan% and Taepler P No. L, In addition,™,
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 DECCASSIFIED

PleTeomatory e WTHERNONS 20 e

a manually coerated valre ~“ih a Taflon seat and gasket was installed on

the metal line between tne measuring tank and manifold, These valves are

a modificaticr of the Skinner valve an: 74t into the axigting Skinner valre
base. = - : Co .

The remaining P-10-A rod was packaged and shippad to Brooklwm, New York for
duPont usage. This shipment reducad the Hanford stock of unfinishsd lithiume
alumnum alloy, both billst and .rod, to zerc. .

SPECIAL IRRADIATICNS

Gamma Irradiation of'ﬁon-!!etallic Materials - Produetion Tast 105-2h6-P -

' Non-metailic mterials are being irradiated in special widervater baskets
by the fission product gamms from exposed uranium pisces, The uranium

Pleces wers replaced with recently discharged metal on Fetruary 15, Seven-

--teen samples are nearing the end of specified exposure periods, - -

GammaIrr;diation of Carbo—n ~Teti-échiorid; Samples - - . e

g P T S R T T AT T B T

At the.request-of-Separations Technalogy personnel, gamma irvadiation of

'sample s of carbon tetrachloride was initiated using two buckats of recently

-discharged uranium as sources. BTTEE o T rmmeeees : ‘ -

. B -

- - - -—-- - - - .

Fission Chamber Life Test - DPW-M-101 - Production Tast 106-528-58 - -

A 1ife test undar pile conditions is plamed to detarmine the suitability
of fiss_on chambers for monitoring the pile neutren flux., The produstion
test authorizing this irradiation has-been issued and charging of at lsast
+one test. assemply is tentatively scheduled at D Pile on Mareh 20. DuPont
representatives are to be present for initial testing, installation, axd
startup. - .

Gl
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Creep Ratz ¢f Pins - KiPL-M-105 = Producticn Teet 195=!C0=P

The object of the Knclls Atomic Power Laboratory creep test is to determine
the effect of neutron flux on the creev rate of small diameter stainless
gsteel tubes with high internal pressure. The slug assembly was charged

into F Pile on Jamuary 27, and the experiment has been operating continuousiy
since then. The neutron flux apparently retards the creep rate of Tyre

347 stainless steel; however, further tasts will be required before definite
conclusions can be established,

Creep Rate of Zirconium - WAPD-M-111 - Production Test 105-529-SR

The object of the Westinghouse creep test is to determine the effect of neutren
flux on the creep rate of a zirconium specimen with bellows lcading. The
fourth slug assembly was charged into B Pile on February L. Performance was
satisfactory for eight hours after charging, then the input and output leads
of the microformer became shorted together making further monitoring of the
creep rate immossible, The fifth slug assembly is scheduled for charging

into B Pile during the March shutdowm.

Electrical Resistivity Measurements of Cuﬁ; = WAPD=M=112 - Production Test
105-513=-SR

The electrical resistivity of ordered and disordered copper-gold specimens
13 being investigated as a measure of the effect of pile radiation on lattice
spacing. The resistivity of the ordered specimen has increased about 12

per cent during an exposure of three months,

'Thermal Conductivity of U-Zr Alloys = ANL-M-172= Production Test 105-L32-P

& contimuous measurement of the thermal conductivity of a uranium-zirconium
alloy is to be made under pile irradiation. Operational difficulties at the
assigned pile have prevented charging of the test slug. Charging is tentatively
scheduled for March 1ll.

Heater Test for Gravhite Thermlb Conductivity Determination - KAPL-M-109 -
Production Test 105-508-4 -

This test will check the performance of two types of heaters which have been -
proposed for the continuous determination of gravhite under pile irradiation.

The equipment has been received and tested, and the production test is being
circulated for apnroval, _

Controlled Temperature Irradiation of Graphite - Production Test 105-403-P -

Sagzn—plé “series No. 2 was discharged from the water anmulus cooled facility in S
Tube 1684-B on February 6 and series No. 4 was charged. The exposures are L
being made at 98° Cey 115°C., m_135°3. with 135° veing the control i

sy L son
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atad in sealed ampcules cent
sroduction test has heesn prznz
‘ias bheen fabm...at.e».. f».r uav in

2

At th= requea.. of the Gramhite gvox, sampies of graphite are to be irm
tal L tole]
-

:3-1 2l 3 water-cceiza 3 ,

: By - ., N el .
%531 Low temperiturs tasts. The 3am’cl=3 T2
3tudizz gyroun,

Tn-P:Lle C gl hration of Therme-om

ol

As a meanz of in-pile calibraticn of W er"ocouale-, 2 heated sz*ainiess sit...
siug ccnbainine lead and two sizas c? two types cf +"1er"loc.ouples is to be
irradiated. A rtroducticn test has basn wrritien fcr this worsg and the sy=cias
slugs are beinz prepared.

Measurement of Slug One rat-uz Terpermiure - Production Tast 10C-L11-P

Wwritien Tu> charging 2 uranium slug containing
a entral * e rmOCOUDiLs. The ef:‘ect of £iim tuilfeun, amount of hmt gensration
aiter "nJ.t,do*-: n, and effact of waier shuh=oif afisr nile scram will be measured.

VS - Jisa--1- TORNNE

L LN

M3 zatisfacterv slugs were obtained from the firs: eannise process. Two
canned asssmo-:es failed to pass *he frost tcost, cns failed in the auteclars, (
and the remaindsr failed to vass surface inspection. Ten additional annular
_ siugs and five ’cnemccoz.ple alu,.s wers canred or. Tzh nraey 26. These siugs
are now being inspected and t estec

N .._4__n¥,,___,_______ [ T Trar T N e o - - P -~

=a<~u'ement of Neubtron C*oss-aoc*‘lon of X-m.on

Spe acial Irradlatlons nerscnne.l. will 2ssist the Experimen*al Physics group
in the measur:srent of Xenon cross-section witn the neutron spectrometer

at DR Pile, Design of the in-nile ins%allaticn for a 10% Pile xenon genera-
tor is bheing un,ertalren. Charging, discharging, and reccvery procsdures
~will-he eutlined, - - e e e e e e S

ot mrnem e s . .. .- -

Zontrclled Gss Ltmosrhere Experimert. Zroject Calil

(0

. , ¢ the ec;t..'.’_iorv.m reactions of
" various gases ‘1:".,h g:'a,hlte sammies durins nile emwosure undar carefully
controlled conditions. '

This equipmen+® --111 be usad o irerashigal

Q4]

- .

s

- ub—asse'nblies‘ef-—the gas analvszs s"stex» haver b_-.‘ con'm.ebed and leax
. checked.’ _Almost all leaks have been eliminated. This equipment should.
= ke readv for' 't'r'a?s::o*t to the X-l le*rnl of t?.e ’J’-’{ Tile by early March.
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Trigrovs (dafackz rers foaal o ths ‘=s*~1kl~ hﬁ*“;r aaiiil
tae Fzneral Enginaerin L eraltarv n Snhsazcsalr, Seojecd
persormeal have hews advised that the r’e;.ec*‘ﬂ"e rnzaters need
‘and *hat Uz ol maeeds tashing “afors heins sharced into &

vor‘.: w:Lll f'ause a.ﬂ. ad 23 "ior*al dalav ¢f abcug twwc months,

“Since 2 satisfactoi,, aluminum sample comtaiier hes 1ot Seen rade, Jusrts
replacaments are heing consilsred.
A studr of the method cf determinine commositicn of 2 egasecus nithore »r
thermal cenduntivity reasnramenig indicatas taat, if €35, CC and 09 coabent
are measured directly, the determination of He and Ny b7 thermal ccnluctivityr
measurements is feasib_e.

Status of Srecial Ivradiations

P-10-A pieces charsed 457

.. .. P-10-i piecas discharged 251

: ©“P-l0-A pieces irradiated . hsT7

) =" Taorium nieces charged 72¢

Thorium nisces discharzed - 832

Thorium nieces being irradiated pes

‘Smecial Raquest Sarmles charged ) a7

" Snecial Recuest Sarcles c'.'scha;,- 55

- . Samples being irradiated us7
) . Sarmles shirzved during rcbrvary ' .

clT, ‘Sawnles swaiting cha=zing 121

S Sarv::les awaiting shipping 27

Y - - e

Hole Teqt Fac111tv Raar‘tlva*'ion '

lﬂ"

N L

On February 17, an unsu:cessful second’ attempt was 'nade to remove the stuck
sermles in H Pu .3 Hole., Co-rosn.on in the tube has hecome serious encugh
to or&vent addiflcnal attezrpts it sample removal. The test hole facility
m.l"l be’ emoved "-ith‘ e sav-r_es 1.1;1 placs and a, new B Hole assembly will be
installed;~> =937 }

AR

Ir=23iation of Ten Per Cent Lithium=Alumimm Sarmles = D”' 4—10('. - Production
Taet 1M€ -)c?z-P » . —

Sar'-.:.os of 'gwf n peor cent lithiumeninety per cent aluminum alloy are being
*Maﬁ atad £ _determine the .effect_of commosition on tritium yield. Decay

and gama e enor'"r data are heirz taken 4n. 2 centrsl piece discharged after o

an.ezpcgure of J,OLI. D, "Pieces previously dxschar ed.at 270 MWD, on which
sim{Yar’ “data” wereﬁtak'en, Wére’ c-_imme'i I¢n-warp resultirg :from irradiation
and “Were Lound to ke unaffer-+ad K si:rulaw Warp. check,.r'.ll ,be_made cn the
recently-discharged sanoles._ v e eeme g1 o tenrh :
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Pile Technciozy Unit - ‘ RN

Shielding Reqairementz fes T~ iiz*ad Vrenium

Camma decay and enarny abgorption neasurements taken for a sypical o
inch uranium slug indicate iwo appareni gamma-ray componentss one ¢ 1.1
Mev, and the other of abeut L.l ¥av. The L.l Fav corronent is about 2.3
per cent of the overall intensity and re7 bhe disregarded in shielding con-
siderations. :

PROCESS CONTROL

Pile Overations

All five piles achieved new maximum operating levels during the month.
Part of these gains resulted from a revision of tvbe power generaticn
limits., '

DR, F, and H Piles were affected by water leaks during Pebruary, DR Pile

operated at nearly norml levels during the month but was still affected

by the January leak and required a distorted flattemirg pattern, 3ix more
leaks were found at F Pile, five of them in the lower far corner, Recently
experienced F Pile water leaks have all been near the fringe and have not
caused appreciable reactivity or power losses due to either the water or

the abandored tubss, The discharga of fram 4O to 50 tubes from the F Pile

zone in which the leaking tubes are concentrated 13 being considered, This
action would result in an expected loss of approximtely one inhour per (
discharged tube until the tube is replaced, The maximum attainable power :
level at F Pile would be decreased approximately ten per cent following
discharge of these tubes. Most of the water which leaked into the lower

far quadrant of H Pile, with a resultant loss in resctivity.of more than

50 inhours, was ramoved after a week's operation,

' Of the total of 17 ruptures during February, seven wers removed during

normal scram reccvery time and ten required special outages to effect
removal, In addition, one suspected rupture was discharged during cne
of the special outages. -

. Umsvel Incidente ~ — —- - - -

®  1921y55b. -_—

(1) ©E Control Rod - 100-D Area. During startup on Janmry 25, the B

control vod could not be removed from the pile under normel power,
‘The rod was removed with crowbars until approximately three inches

© of the uncoated tip was inside the reflector, To prevent possible

_"leaks from the rod, the cooling water was st off while the rod s

*" "vas in this position. During the Febmmry shutdown, the rod was T
sawed off and preparations were made to remove rod, thimble, and s
all during the next outaga. As yet, no rezaen for the malfunction b
can be assigned.

. . . . M
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' pile Taeracloev init -

" ;(;29,":'-& watapr lez
UMY The pile tms Pesinhnd affter reioval. o

A t the H Pile resuibzd fromc L ‘ap Fahrary .
T

HHg slu» and )hﬁ--ﬂt\s’.' w9

removed h- th-= i'*'re" e ? foadn -h’, -
RN HRS . e h‘*mq.u‘) ?.,“ :
(3) Ind'?.ca,tlo*r of a- new c'a+ er leak oausb'* a ghud doun at F Pl u,;, ruavy
437 11, ALL tnbes up to B.:m 22 viere .Jressuc ’i\LJPStGd and- s;x lea ,’spbes
R wnre,f‘ovnd. IR ez arr i g iauhnrﬁ‘
- 0f *‘* ; SM:! wﬂ [etonal
Ruptured Slusg Sarrelation - e gma“e,\ nsid
el ot i A i u‘wgo.’q nan
Correlation wmrk with the dafa on r-*mture:l s.ugs has result. Ld{ggtqg....xq.:.lowmr
« conclusionet = —- o ssem o cieees somns e _
et ’:.;- .—ar "'r‘ :'~r1‘ *kH;lh-—," [

FII

(L) The rigiture rate increases sharplv with tithe exposure.w: Apnroxiratalv
one=frurth of “+he runtures oceur in tubes with-exvosures lec= than
400 M-T/T. Paes Y000

g e o Vo nrn . 'ﬂff“"“"f“‘“

(2) The cerrelation of those failures which erhibit cleavage of the urm ium
to tuhe nower .shows that most of these failures occur ?.n hight powsr
tubes. . i

T T T IR CIFEIE N A2 AXER Lt Ko v rtaat KLSM" ‘:nﬂ B

(3) cf the slurs wmch were mamfactured batwean Decemher, 1957, and April

~+af ant 267 1961, more-tran twice as many.ofithoser manufactured- dry h‘ldam had

) ~ap failuras as thosa canned on any:-oth®™ dayrofithe: wedkef During most

+  of this period, Triday was the last dav cf the work week. ’

e Lol Vg et C

'ca ir*&-‘-#'t

s aah

-(lg)- Of all the slugs wamfacturnd from Denr-r-.ﬂei;,' 1450, vntil now, more t‘r‘en .

twice as manv o™ #h.ase failures, showing uganium cleavage; ‘were taken
through +he ca.nm.na line on Tmck No. 1 ag on any othef truckz :;3~, o .
I N
Compariscn of f’woup ,wen and Group Eight metal is nearly comnlete and s
report iz heinz prarares, Group Seven is dafined ae that metal canned
vatween Noverha= 30, 126, snd Anril 26, 101, “roup Eight, includes all
the slugs rar*nad 'nw‘ﬁ um'i_l 26y 19513 cnnir pdzacpay v [alanas e T

PR .
" A

- -
Wew im T rme e n

ik

EEEA I I BT

e s

11 of tas Rho-itm chareetd into the piles throuch Dacerber 7, 1671, was
Aierharped during Fehrmury to meet ihe initial off-site request. The ir-
nile thorint ivivemtmesr y= decreaszae’ Jrine the momth to 895 pileoces to
prevant exesdsivd, vmrer Losses from lﬂrge riinres in flattening loadine.

A tentative ‘=-rile.investory poal of o200 to 1030 nieces, as permanent
b flakt splrerjf cpreatd; £oasible from-the standnoint bhflattenihf reffiviency,
cmpmadee trdqepn w0t vwdiei owlie cinr ave dotre e 01T 0 hey K4l e il Y
Reactivitr otatu? RORNEE SEE adngd Ve wldeaal !m't 16“ riow (meertd b
’ .- S .'.

A reprpsertahvn surmarr of the reactivit— status of each’ oﬁthd‘ope&aiﬂng
piles r-\"‘m'r the 1'"'1' A nhbrivm ol “O" ¢ taa month 4..3 given below:

o . S S CLENTT S § SE T FE
. ' . Lo e ' I L R PR nn*m,s? ¥
i . - . e . !.f Q sreopLd a ,?{-, .1,'1
AL - o Co R AT RS SR o R teate gt L B -
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Pile Techn.isgy Ufit MW-23658 077
- Tc»tals_
Control Re- o '
Excess (inhours) 132 15 168 s 138
Xenon? 686 673 697 708 (£
riant Assistance 20 g 6 1 ¢
"3n Program 120 109 iely Ao 100
Dummy Colurms .10 36 5 90 0
Het Reactivity 1290 1231 1213 - 1382 1322
Co Allowance -378 =024 -2£90 -hé3 268
Coid, Clean

Reactivity 912 £87 933 919  1ogk

Test Pile

Regular metal testing proceeded routinely during the mdnth‘.

The T™0S values of regular uranium ese samples continues to be high. Ten lots
of egzs had the following TDS values:

Mamher of Lots DS

15
16
17
18
19

NwWwHwWH

Tive special work ‘requests wewe rerformed during the month.

Zuhbe Temverature Limits

A revision of the limits far protection azainst tube boiling or vanor lock,
which was recommerded in document. B7-232R), wag out into effect at all piles
this month. Thase limits are the same as thecs2 reccmmended in the 100 Areas

Process Specifi-ations which are new beine cireulatad for discussion.

These new limits resulted in small ~ainc in power levels at the H, DR, and

F Files, The 3 and D Piles, which are prirmarily limited by rraphite temperz-
ture, were not noticeably affected, '

Runtured Slue Su~ma vy

Tiere were 17 csiue failuree Zurine Tgorve=r an? sne susmested runture, Of
*ne2 Iailures, sirht were Groun Tt " matal ard nia- ~rer2 Croun Seven metal.

¥ tLs Group Siven metal .lurs s ¥ive wis~ in 4o vomar fromre tuhes.
» DR Pile reactl ity is still sc-ewhat 2 2had v ratar in the Zrzohite,

1214558




Piie 2:zeoanciory Tnit

. #  Slus mesition unknown

#% Data unavailatle

¢ Puthed into chute with stiasr metal

DECIASSIFIED
L

In

12145549

I0F7ABO - - DATA
| Says ik s Ko Local

- De%e of in IFowar at pon Heler Canning
Tube No. Failure Pile Fzilure 35lue Tuwp.. “C. _ Date
177h-DR  2-2-52 241 MO K§ ik b7 Li-30-51,
2180-H 2-2-52 178 350 KW £,% 4k 7-6=51L
1090-F  2-3-52 258 2SR KW 5.4 " 2-26-51
1875-IR  2-7-52 2b6 WKW 6.3 3 5-3-51
- 1h186-83  2-12-62 272 204 KW x» » l5-51
1871-DR  2-1h-F2 2537 M7 KW 7.0 # 5-9-51
1058-DR  2-15-52 123 290 KW ©&,5 16 l1=5-51
3465-E  2-15-52 191 390 KW = » 6=6-51
168E-7  2.15-52 169 352 KW = » 7-17-51
42832 | 2.16-52 276 190 K 2. ‘» 1-20-51
0772-F  2-16-52 284  hoh KW 4 » 11-16-51
3690-F  2-17-52 152 271 K¥ 6.2 23 3=30-51
1057-D  2-18-52 W8 W EM £.7 18 1-29-51
206h-DP- . 2-23.52 2h0 393 K 7." 18 5-29-51
1860-DR  2-29-52 292 . 31 K4 7.0 2l 1e2-5T *
1886-F  2.27-52 295  LOW KT » h=1h-51
3373-F  2-2B-52 163 = 2L K9 6.3 53 8;17-51

HW-23698
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Trannite Lher:-*cow*le Err

Accumilatad eviden:e =sveals that the zraphiite thermcc:inlies, whi:il: ~irs
installed durinz the construction cof B2; D, and F Pilas, give erronzio:
tempsrature resdings., 3:- comparison with recertly installed thermc: ~iples
in the C hole stringers ard on wertizal thirtles, tae rnimmm error fan ™
estimated with reasonable ce*taintv. cn tue basiz of *his compamoon, 2
corraetion of -10° C., at 380° C., for the 12-G and 1L-3 tharmos cucles
was anrroved this month., Since thes ';hc*'“ﬂcounle readinrz were I
%0 nower, the correction resulzed in smell -ower gains % 2 ard D T
Study is continmuing in an effcr: “c nske a claser emalustion of ths
A test, teo establish a hasis for caiibratine tne srooesad orecess ot
channei thermocouples, is beinz formulatad,

QD

INVENT IONS

Al]l nersons engaged in werk that might reascnatly be expacted o roeuit -
inventions or discoveries adrise that, to the best of their knowledgs an
belief, no inventions or ciscoveries were made in the course of their wcxt

. during the pericd covered bty this rencort, Jur'n rzersens furthaer advise t w*’

e

for the rericd tasrein covered by this reco- %, noizbcok recerds, if :-:n'\r,

kent in the coursa of their work navs bHeen czamirzd for possible imwventicns
or discoveries,

(9]
[
@
N
0

G. E. HcCullomn
Managsr, Pile Technology
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March 6, 1952
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SEPARATIONS TECHNOLOGI UNIT

MONTHLY REPORT
FE'.ERUARY, 1.92

VISITORS AND BUSINESS ‘mES

Cornelius Groot visited Oauk Ridge National laboratory, Knolls Atenic Power
Laboratory, Brookhaven Naticnal Laboratory and Argomne National Laboratory

January 28 through February 89 for consultations ocm separations mnthods and
Purex Process developun‘t. -

W. C. Schmidt viszmquuh ‘Copper cupam', Sea-m.e, Washington Fe’bmry L-8
to supervise pacl:ngﬂor orf-gaa ﬁltors for 201-C. )

TN

R. E. Burns attended a conterence on application of inten.-.e ﬁ.elds of nuclear
radiation at Brookhaven National ILaboratory February 18-19.

HE. M. Jones visited E. I. duPont NeNemours and the Savamh River Project,
Alken, Georgis February 18-22 for comsultations on purex instrumentation.

W. H. Reas visited the University of California at Los Angeles Febmry 22-29
to recruit BS-MS-technical personnel.

Y 21u5h1 - -
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Separations Technology Tni%

ORGANIZATION AND PERSOIMNEL

Personnel totals are as follows:

January February

Administration 2 2

Special Assigmment: 3 3

. Research 41 41
Chemical Develorment &2 8k
Process 55 3
173 173

Research: One Chemical Engineer was transferred frwm Process, and one Tech.
Grad. wvas transferred fram Radiological Sciences. One Tech. Grad. was trans-
ferred to Technical Services and one Problem Leader was terminated.

Development: Two Tech. Grads. were transferred froam Pile Technology.

Process: One Chemical Engineer was transferrsd to Research and one Tech. Grad.
wvas transferred to Pile Technology. Four Tech. Grads. were transferred from

. Weekly to monthly status.

BiPO) PLANT ASSISTANCE

Canyon Buildings - 221

Operations wers conducted at a reduced rate in both "I" and "B" Plants as the
major portion of irradiated material was processed at the Redox Plant. Seven
rework operations (1 First Cycle By-Product Precipitate, 2 First Cycle Waste
Supernate, and 4 Second Cycle Waste Supernate) were conducted; all of them
served to recover appraximetely 12 per cent of a run. The acid wash in "T"
Picked up 33 per cent of a standard run and the "B" acid wash-picked up

34 per cent.

Metal waste storage tank tempersturs in 107TX (98 per cent full) was 148°F.
The temperatures in 101TX, 105TX, 101BX and 1OLEX wers not obtained due to
construction work in progress in these areas.

Waste Evaporators The vaste evaporator at T Plant operated routinely for the
month. Instantaneous evaperation rates averaged 750 gal/hour with an average
heel of 1200 to 1400 gellons. The log beta decontamination factor remained at
approximately 4.0.

The waste evaporation rate at B Plant decreased fram 865 gal/hour to 345 gal/
hour. On February 2, 1952 an acid flush using 1000 lbs. of 60 per cent nitric
acid was employed to cleanse the evaporator. Tha sprays were plugged,
consequently the acid was dilutad up to 4COO gallons or an approximate

2 «AN

1214362
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Sevarations Technolcgy Unit

concentration of 2 Der 2% 07 Welghas. This s3oiuzion wes spargad continuously
for 24 hours, and thsn dumped to the 108-B Tank. Follcwing this flush the
overall rate of evaporation was 855 gal /hour but sach succeeding batch had a
much lower rate “han the previcus one. The evaporatior rate fall to 345 gal/
hour on Run E-12-02-F13, and the sludge heel bhad buil: up to 1613 gallons.
Following four acid flushes rates returned to better than 70O gal/hour.

Concentration Buildings - 224

Master Recycle Runs - B and T Plants - Three master recycle rmms were prrcoessed
at B Plant and cne at T Plant during the month. The r=cycle inventory *zs ta
reduced preparatory to the receipt of Redox rescycle.

The master recycle runs vere made up to a standard product batch and oxidized
in the E-4 Tank, the nitric acid concentration adjustad in the D-1 Tank ard
diluted to 49 per cent volume. The runs were processed at 49 per cent volume
through the lanthanum fluoride by-product and product cells and as a standard
run in metathesis,

Isolation Building - 231

S Plant (Redox) Material Processing - Twenty-three essentially full level Redox
run3 have been processed through the Isolation Building without incident.
Processing in general has been under the same conditions as those of bismuth
phosphate runs with the exception that the solutions are not filtered prior to
processing, first cycle precipitation is carried out at 30°C with 15 minutes
digestion instead of at 20°C with no digestion, and the high acid concentration
. of the material as received (6.3 to 12.4 N) is being neutralized to 2 N with
sodium hydroxide instead of potassium hydroxide. Resultant final nitrate
solutions of the first six runs processed have ranged from 5,000 to 30,000
parts of sodium per million parts of plutonium. Batches received thus far have
averaged approximately 7O per cent of the anticipated 350 grams. Of the amount
received (P-1) an average of 6.3 per cent (range of 3.1 to 17.7 per cent) has
been recycled to the Concentration Buildings in:the supermatant solutions.
This is equivalent to an average of 4.2 per cemt (range 2.4 to 11.6 per cent)
of the 350 gram nominal batch size.

Prior to processing the full scale runs, four tracer runs were processed through
the Isolation Building. The product content of these runs was increased by ‘
filtering through the N-1 filter with resultant leaching of product previously
deposited in these filters. With the exception of Run S-12-02-L-8, which was
loaded into sample cans, these runs were recycled to the Concentration Building.

Production Test 231-B Time Cycls Reduction - A month's production in all three
cells has been accomplished using the shorter time cycle developed umder
Production Test 231-13. Changes effacted umder this test are as follows:

I. Omission of the 30 minute digestion after the peroxide strike in both first
and second cycls. '

3 mmny | 30

1214503 ‘ -
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II. Decreasing the set*lisy “imes :nm niautes 1z both 7ivs™ and second cycle as
indicatad below:

Normal Pr-231-B
Cycle ist 2nd 1st 2nd
Strike 60 60 30 30
1st wash 30 30 15 15
2nd wash 30 20 15 15
3rd wash 30 60 15 30

The net effact of the test conditions has been an increase of aprroximately
1 to 2 per cent (P-1 basis) in the amownt of product recycled to concentration
with a wider range of individual values. The most frequent values obtainad in

test runs and on control runs (B and T-11-10 and part of B and T-11-11 series)
are tabulated below.

Productior Tast 231-13

_Recycle Per Cant of P-1

Normai Pr 231-13
B Plant 3.2 - 3.6 55 = 5.9

T Plant 3.5 - 3.9 k.5 - 4,9

Neither the greater amount of product recycled or their spread in value is a
Serious handicap to normal operation under current comditioms. It is recom-

mended that the changes described above be made a normel part of the Isolation
Process.

Production Test 231-1hk Use of Filier Boats - Five rums, originating with mater-
the bi phosphate plants, have been mede under Production Test

231-14, with two perexide cycles followed by & Pu(IV) oxalate precipitation
filtered into filter boats designed for eventual use in the Purification Build-
ing EM Line. Some difficulties with leeks in the piping system and boat station
have precluded demonstration of filtration rates under maximum head tank vacuum
conditions. It is indicated, however, that filtration rates, with a full boat,
are in the order of 0.5 liters per minute. Effort i3 currently being expended
in determining the best technique for obtaining quantitative transfer from the
P.2 Tank to the boat station. Product contained in the axalate filtrate has
been indeterminate, since the appearance of precipitate in the solution, by
leakage or by post precipitation, has lsad to difficulties in sampling and as-
saying. No difficulty in decomposing the hydrogen peroxide in the combined
peroxide-oxalate supermatant solutions has been experienced and the previously
mentioned precipitate appesars to dizsolve under the "heat kill" conditions
leading to satisfactory total recycle analyses.
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Task IIT (Red.uction) - Additiom of 70-‘8 at the redquction stap vas resumed
Jammry 30, 1992 with reduction Y-12-1.-113.

Redox matsrial which will soom bs the ma jor fwed mete=iazl +o the 23k B-zilding
will have a negligible lanthamum comtent and tha additiom of T)-58 at hie
reduction ster vhich vas previcusly discontinmed oecause of ir:reased Ia :on-
tent should not cause any departure in quallty. Butznons of satisfactory oisy
are being md.uced (Ia Avg. 312 pm, Max. 550 pr., Min. 30 pmm.).

Average reduction yields For 1zl runs during Feormry waz 93.3 jer sent.

Gas Evolution in Sample Can - The press'Te hes increased in a clcsed sample can

containing 150 grams plutonium as AT soluticn to 73 1bs/sq.in.wa in 86 days.
Average gas evolution (STP) in 86 days has been 0.2918 cc/g/day. Other values
. are 0.337 ror the pariod 18 to ’48 days, and 0.308 22y the period 48 to 60 da.ys,

L. KAy I cwyuTeirT wmes Grg M e sy e e e e Ro B bttodddechivt Mo coundine

-Cost dltaare'boing ominndonmllmedh nlm vhichvouldhe attndmdto
-8.modified adapter plug and would f£1it insids the present filter cap.; This - .
o .- 8Trangement would permit shimment of & closed. Sempls Can but m.ttreluu of s
e 'mam Jrior £ opening. issam ¥ s} 4 Hise bl Redentags” yeier T2 ~&_"’“"'*i
- AP 2D FTIITACTUS (meiTTon 3 foswew of B¥ tiuose Dembd adT haTraxtEieywacmeiy
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&W_ -Casting skulls mmmmm: m-:ptmg- :
“in me cans, have ited pyrovhoricity durirg dissclutiom. - dattar ’
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and preliminacy data whist iuisate that the pyropnoricity 1s due vo plutonium
hydride. This hydride furms in ths presence of moiss air or moist helium. To
protact skulls from moistirse, pmckaging L heat zealed aluminum foll begs Las
been investigated. A "Pauk Rite Continuous Hand Rotary Fset Sealer" was ob-
tained and several types of aluminum foil bags wers avaluated as to the type
of seal obtainable. Bags made by W. T. Segerstr-m and identified as Methlanm
#222 vere most satisfactory for heat sealing. The heat ssaler, a design for

a 8light alteration to the sealsr, and a design for a shield to insure complete
protection during its use slong with a reccmmendation of the above menticmed
bags have been given the Separetions Sectiom. : <

' Production Teast 2345 « At present nineteen 150 gram batches end five 350 gram

- On the average, the boat tempersture differed from the winding tempersture by

8 of 2u( cxalatae have been pr~-assed. Information colliscted to
this date bas in genersl, indicated that Fu;IV) oxalate will give desireble
results. '

The wet chemistry cycls is 1-1/2 to 2 hours longer than for the Pu(III) czalate
vhen compering 160 gram batches; hovever, the 350 gram batch requires about

5 hours to process through the wet chemisry ocycle &s compared to 3 hours for
& 160 gram betch of the Pu(III) oxalate. The Pu(IV) ocxalate vill give a cake
volume (settled cake - not £iltered) of 300 co to 400 cc from a 160 gram batch
and 530 oc to 800 o frem a 350 grem beatch size, the larger volumes apparently
are dus to too rapid initial addition of ths cxalic acid.

Supernate waste losses average 0.32 per cen: overall. The loss for the 350 {
gan batoch size averages 0.l17 per cent and for ths 160 gram batch size aversges

0.40 per cent. Direct recycls of supernates vithout concentratiom to the 22L

Building have shown no adverse effects on the Concentretion Building process.

The exntire hydrefluorimeticn cyole at rresent requires 8-1/2 hours s compared
to 9 hours for the Pu(IIl) cxalate. The Puf)y has a density of approximately
1.5 gn/co on the aversge vwith the currently employed cycls giving 1.22 to 1.95
@a/cc. Apparenmt fluoride reduction yields runge from 96.1 per cent to 100.2
per cent with an aversgs of 58.4 per cent. The purity of the metal appears
satisfactory and o/q values for the button anslyses renge from 0.3 to 0.6 in
general with one at 0.80 and one at 0.58.

M Line

%%Mlmmum) « Tempersture calibration of the furnmaces in Task II
ine vas completed and data were cbtained for a rrogram-controller
cam t0 be used during shakedowh runs on this squirment. Steady state temper-
atures at three locations in the filter boat, at the winding, and the baffle
thermovell, were reccrded for each of the furnaces with seversl settings of

the occntroller. The times required to reach a constant temperature in the
filter boat after a changs in the controller setting vere obtained.

10°C. For cne furnace, not included in the atove sverage, this difference
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vas 40°C. The aversge a-zZcrence hetwe=n the bar:ris vemperature agd thae aver.
age boat temperature vas 13°C for all furmaces. The average tamperature dif.
ference inside the boat was 30°C. .

Task III (Reduction) - A study of the Task ITI fime cr:les indicates that, as
the equipment now exists, three rms can be processed in 7.5 hours or ca.

9 rwms/3 shift day. By providing a position swit:zn tna* would by-pass an
interlock that prevents the rams from being raised axcept when the arriage
is at the station, this cyele could be pedused to “hres runs 1z 6 hour: or

12 runs/three shift day. :

< BT 2y e Eht;i
(4 ZELETnue

Process Recovery _ I

The 31 RC cans (total volume ca. 600 litars, total Pu ca. 535 grams) of ac-
cumulated caustic solution (CSS) used to scrud lodine from the Task I

12145671 .

L]
.
v o

¢
~



DEGRRORHHED a8

Separations Technology Uait

precipitation vessels vent suces Wers returned to the 224 Building for product
recovery. Twenty-eight of the RC cans were shipped to the 224 Build ing without
prior processing. The solution in the remaining three containers was high in
fodine (ca. 50 g/l) and was processed for iodine removal by blending one lot

of CSS to seven batches of SN-1 solution (175 liters), adjustment of the com-
posite solution to ca, 1.5 N HNO,, the addition of 8 liters of 14.5 per cent
hydrogen peroxide, and evaporatidn to & volume of approximately 50 liters.

The processing of CSS solutions through the lanthanum fluoride by-product and
all subsequent operations in the Concentration Building has been normal.

Polythene feed tanks for the addition of hydrogen peroxide to the evaporator
ha—e been installed in Hoods 29 and 30. The evaporator in Hood 30, which had
a failure of ths glass lining, has been replaced. Separate SN-3 addition lines
from Hood 32-A to the evaporators in Hoods 29 and 30 are being installed. The

Trocessing of SN-3 solutions will be resumed upon completion of the equipment
modifications.

REDOX PLANT ASSISTANCE

' Plant Performance

Elght full activity level 3-1/8 ton feed preparation betches were processed
through the head-end scavenging-centrifugetion step. Cake losses for wranium
and plutonium have averaged 0.05 per cent and 0.2 psr cent, respectively.
These losses are in close agreement with those cbserved during the 5 per cent
tracer lsvel runs after plows were installed in the cemtrifuge. Scavenging
decontamination factors have averaged 3 for beta and l.1l for gamma activity.
Permanganate reduction methods ars currently being reviewed in an effort to
improve scavenging decontamination factors. Rutheniuim removal has been very
erTatic with indicated DJF.'s ranging between 2.8 and 280.

The 5 per cent tracer.level solvent-extraction shakedown runs vers complsted

on February 2. Plant designh and chemical performance were satisfactorily
demonstrated opersting two uraniim and three plutonium cycles on the tracer
operations, including a 36-hour peried of cperaticm at a I ton/day wenium
processing rate. Performance data for the tracer runs are summerized as follows:
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Was I3 103883
%

Columm . % IA Feed  Beta dF Gemw F 47 tn Pa
. g raL
CIA 0.2 0.5 3.0 3.0 .-
IB . ee- . 1.3(2) 3.8(1 0.05¢2}
Ic < 0.001  --- 3.9 3.9 r—
2D <0.001 - -—- —
oF £0.00L  --= 5.0 5.0 .
24 —a- 0.02 .—- ——— -
A --- 0.02 —— --- ——
Notes:

(2) Calculated contaminmasicn of the IBP plutonium with
uranium if the plutcnium concentzration had been the
full Flowsheet value rathar than the 5 per cent

- tra