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ORNL-938

SUMMARY

Lost plle-operating time averaged 10.2%, compared to 11.,1% for the yoar
of 1950, and 9.4% for the yeer of 1949. (Page 5.)

One ruptured slug was located and discharged without difficulty. A total
of thirteen Jacket failures occurred in 1950, compared to fou;teen in
1949, and fourteen in 1948, (Pages 5 and 6.)

The plle 18 t0 be recharged with aluminum silicon bonded sluge during the
coming year. This will permit raising the meximum metal temperatﬁre from
245° ¢, to 3500 C., resulting in a neutron flux and pile power increase
of thirty to thirty-five percent. (Page 6.)

Essentially all experimental holes in the reactor are being used and
additional facllities are badiy needed for proposed experimental work.

A priority system will no doudt be necessary during the coming year.
(Pages 7 and 8.)

The excess‘pile.reaotivity was approximately one hundred and ten inhours
at the end of the month. (Page 8.)

The new equipment, used since September, 1950, for P32 production, has
been very satisfactory. (Pages 14, 15, 16, 17, and 18.) |

The process for separation of cl4 from Be3N2 hae been developed and é small
unit hendling two Be3N2 slugs per batch has been operated. {(Pages 19, 20,
and 21.) _

Multicurie quantities of ce+3T and 5r90 were separated from fission
products during the year. Very sharp separations of fission products

are belng obtained by heated ion exchange columns made in the form of

a spiral. (Pages 24, 25,6 26, 27, and 28.)
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1.

The disposal of radiocactive off-geses 18 being satisfactorily handled
by the.eystem 1nétalléd during the past year. (Pages 34 and 35.)
Tﬁe.activity discharged to White Osk Creek was 18.8 curies, compered to
6.0 curies during Novémber, 1950, The discharge from the evaporator was
0.13 curie, compared to 0.12 curle last mouth. Over fifteen curles of
the asctivity was discharged during a eix-day perio&’in the flrst part\
of the month and 1t appears to have been caused by o#erflow of & waste

tank. During 1950, 187 curies were discharged iuto White Oak.Creek,

compared to 1,050 curies during 1949. (Pages 36 and 38.)

The alterations to the Rala process are scheduled for completion by

February 1, 1951, since Los Alamos indicatedvthat they mey want a
shipment by February 5, 1951. (Page U4l.)

There were 616 radioisotope shipmenﬁé during December, compered to 661
during November, 1950. There were 8,075 radioisotope shipments during
1950, compared to 5,597 shipments during 19&9, which representa a forty-

four percent increase during the year. (Page 45.)




D
A, PILE DEPARTMENT
I. Operating Date:

DECEMBER YEAR YEAR

1950 1950 ‘ 1949
Total Accumulated KWH---e-ceemecaax 2,675,199----26,908,563----29,072,468
Average KW/Operating HOUr-------aw-ee- 4002, 9mmmmmmam 345k, Tewmaanan 36634
Average KW/2h-Hour Dey-----ecceemecau- 3595, Temmmmnmm- 3071aT-=cmmmmn 3318.8
Percent Lost Time-ceccmmc e 10,0 e mn 11, leccm e nw— 9.4
Excess Pile Reactivity------- Approx. 110 inhoursS---c-cececaccmemearame=-
Slugs Discharged-----ecemccmceomcmmccmeann =} ' 2859 cc e 3339
Slugs Charged-~«~-scecccmmmmrccacmcacacn= Do) O 2987cmmcmeaaae 3377
Product Made (Grems)--weeeocaamccmacaas S S} PR ——— 982,064~ mmm-- 1061, 0k

Product Discherged (Grams)-cee-eccceae-- 5B mmmn 168,93~ nran=- 248,58

II. Plle Operations:

The pile-down time was 10.2%, compared with 11,1% for the year of
1950 and 9.4% for 1949, The 1.7% increase in pile-down time during
1950 was largely due to greater usage of the plle for research work
resulting in more and slightly longer routine shutdowns,

One ruptured slug was found during the month, It was located in
Channel No. 1773 on December 31, 1950, having been indicated by a
high probe reading. Since the thermocouple in this chamnel had given
a high temperature reading previously, the channel was checked and
found to contaln the rupture, The discharge was éompleted and
operations reaumed iv less than two hours. Upon Inspecting the dis-
charged slugs, it was found that the jacket was almost completely
off the’elug to which the thermocouple was atteched.

This rupture wee the seventy-ninth detected to date. The slugs
in Channel No, 1773 had been in the pile for 900 days at a maximum

temperature of approximately 245° C.
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6.

Pile Operations: - (Continued)

The number of ruptured sluge detected and discharged in 1947,
19&8, 19h9, and 1950 remained relatively constant at thirteen,
fourteen, fourteen, and thirteen, respectively. Seven of the
thirteen ruptures during 1950 were indicated on the probe. An
increase in the frequency of ruptures had been anticipated dbut
did not occur even though much of the metal in the pile is now
8ix years old. Since additional slugs must be procured during 1951,
these will be ealuminum silicon bonded since this type of slug can
be operated at 350° C. instead of the curreut 2450 ¢, éaximum

temperature, resulting in an approximately thirty to thirty-five

- percent increese in neutron flux end pile power,

Information hes been recelved that the Al-Si alloy may corrode
the aluminum wall appreciably during fabrlcation, meking the present
maximam wall thickness of 0.027 inch infeasible. It is proposed |
t0 make the wall 0,030 iunch to 0.033 inch thick to obviate any
trouble on this score. The procurement of 2-S aluminum may be
difficult, the best delivery date obtalned so far ié April, 1951.
Efforts are being made by Y-12 to improve this schedule.

The average pile power per operating hour for the month was
4,003 KWH, compared with 3,613 KWH in December, 1949, Part of the
difference is undoubtedly due to the lower temperature experienced
in December, 1950, but the new fans are responsidble for a.major
part of the improvement.

Por the past several months, the nominally 110 voltage service
in the Pile Bullding has been high, especlally at night when it
somptimes rose to 130 volts. This condition has been partially

corrected 20 that the maximum reached)is now about 118 volts.
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7.
Pile Operations: - (Continued)

A stringer for irradisting materials inside the Low Intensity
Training Reactor is being designed. It 1s hoped thet en arrange-
ment can be made which will permit samples to be‘removed fairly
easily.

Siace all of the Ca(N03)2 cans héve been discharged from the
pile, there 18 no source of low specific activity CalD, This has
proven to be a very popular radioisotope and, in order to provide
a continuing supply, & number of cans of pure CaCO3 will be prepared.
These will be lrradiated to provide & supply of this radiolsotope.
The use of CaCO3 will also have the advantage of belug free of any
radiocactive conteminant; whereas, 0&(N03)2 (which was irrsdiated
for production of clh) required chemicsl purification.

A total of twenty-three experimental programs together with

two general-usage pneumatic tubes and seven radloisotope production

facilities ere belng provided for on the six balconies that give

access to the 4" x 4" holes and on the top of the pile. All but
one of the 4" x 4" holes are in active use or are blocked by the
work at other holes. This oue hole (NQ° 55) is in a very undesirable
location and can only be used for work requiring little external
equipment, |

In addition to those programs using 4" x 4" holes, others are
using sixteen f;el chamnels and five miscellaneous holes, making
a total of fifty-one neutron facilities in use. This does not
include periﬁheral fusl channels frequently in use in radiolsotope

work,
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Pile Operations: - (Continued)

During the year, five vacant holes were put into use and six
others were converted to new usages., Also, a second general-usage
pusumatic tube was installed.

Additional facilities are needed for HRE solution studies, a
cryostat, and creep tget apparatus. If these are provided for, other
work will have to be discontinued to provide space.

Except for the replacement pile control wiring; the permanentiza-
tion of the Pile Building and Inlet Filter House was completed
during the year. The réplacement control wiring 1s being installed
during the routine pile éhutdown each week and will be completed
early in 1951. -

A special irradistion of approximately‘hoo pounds of tantelum
in 282 slugs was irrediated to give sbout fifteen curies of 72182
a8 of'February, 1951. The sluge were opened and the tantalum loaded
into epeciel containers provided, and the material was shipped
Docember 30, 1950. |

The excess plle reactivity remsined unchenged from last month
at approximately 110 inhours, Except for the sarly summer mouths
when a large amount of tauntalum was being irradiated, there has
beén sufficient resctivity for good pile control and exposure of

meteriels,

Fan Houss:

The fans have operasted very satisfactorily since the installation

of the new Sturtevant fans ves completed in November, 1950.
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III. Fan House: - (Continued)

A pew, 900-horsepower motor 18 being purchased and 18 expected

early in January, 1951. This will permit the present motors to be

repaired. One, No. 3, 18 badly in need of this since one of 1ts

coils burned out during June, 1950.

IV. Filter House:

The following table compares the pressure drop across the exlt

alr filters last mounth end this month with that a year ago agd

that experlenced immedistely after replacement of filters:

Date Glass Wool (In. w.g.) CWS #6 (In. w.g.) Total Across Filter House
12-31-50 2.4 3.8 7.6
11-30-50 2.1 3.7 Ts1
12-31-49 3.0 2.5 6.8
Clean Filters 1.1 1.0 3.3

V. Radlioisotopes:

The following is a cowmparisoun of the radloisotope end resesarch

samples cherged into the pile during the Year 1950 with those

handied in 1949

1950

Research Radicisotopes

Stringers 13, 1k, and 16 331 1,988

Hole 22 (Pneumatic Tube) 751 88

All Other Holes 105 291
TOTAL BY GROUPS 1,187 2,367
TOTAL FOR YEAR 3,55k

1949
Ressarch Radioisotopes
338 1,279
506 52
180 215
1,024 1,546
2,570

There were 341 cans of targst material in the stringers at the

end of 1950, compared with 372 at the end of 1949,
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Water Demineralization Building:

The operation of the building was normal throughout the

moanth with 566,100 gallons of water being demineralized.

Produced (Gallons): December, 1950 November, 1950 Year-to-Date
Demineralized 566,100 521,000 7,207,200
Deaerated 90,900 - 461,700

The responsibility for operat;on of the Water Deminerslization

Building was transferred to the Pile Department on January 1, 1950,

‘and has been operated without apprecieble difficuliy during the

past yesr.
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B. CHEMICAL SEPARATIONS AND RADIQISOTOPE DEVELOPMENT DEPARTMENTS

I. Radioisotopes:

1. Iodime (I131 . 8a)

Fourteen ORNL slugs were processed and 30;&02 millicuries
were shipped. OShipments during the first two weeks of this
month were made using product from the Hanford slug run made
lest mounth, |

Some piping repeirs and changes were made on the exterior
cell equipment, and a leaking trap in Room #10 was repaired.

Summery of Operations During 1950

The following is a couparison of the uranium processed
end the product shipped for the last two years:

Material Processed

Pounds of Millicuries  mc Shipped/

Year ORNL Slugs  Hanford Slugs Uranium Shipped ILb. of U Used
1949 201 , b 533 217,927 109
1950 396 12 1,066 310,698 291

The lower number of millicuries shipped per pound of
" urenium in 1950, as compared to 1949, is accounted for by the
following:

a. In October of 1950 an unusually large number (eightj) of
(RNL slugs were processed which gave very low yields
because of equlipment fallures.

b. An atbempt wes made during 1950 to keep a larger supply
of I131 on hand to meet emergency shipments. This
practice resulted in higher decay lcsses between the time
processing was completed and the time the product was

shipped.
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I. Radioisotopes: - (Continued)

1.

Todine (T131 - 8a)

The equipment operated falrly well during most of the
year. The most serious difficulties encountered were high
air counts in the operating arsa during several runs during
the first part of the year. This air coutaminaticn resulted
from leaks in the dissolving cell and an inadequate off-gas
aystem; no incidents of high air activity were noted after
tying-1in the off-gas lines in May and the hood exhsust ducts
in November to the 900 Area exhausi system.

The cell was decontaminated twice during the year. The
first time was during March to repair a broken valve; numerous
leaks 1n welds, and several leaking stainless-steel-to-tantalum
connectors on the dissolver. The second time was during the
latter part of Octdbe: for replacement of the lesking dissolver
(the tentalum liner was collapsed in the dissolver) and a
leaking 8t1ll condeuser., The tantalum justrument lines and
draw-off lines were replaced with stainless steel and a number
of leaking welds, a leaking valve, and the distillate receiver
probes were repaired.

Because of & high radiation background, additional shielding
was added to the hot off-gas line and the vacuum traps shbove
the cell. A device was also installed in the final distill-
ation room to shield the product while removing it from the
processing equipment to a transporting pig. Although the
background has been consliderebly loweréd by these improvements,
more work must be done to make the equipment acceptable for

normal operation.
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Radioisotopes: - (Continned)

1.

Jodine Developmeut Work

.The Engineering Department submitted a preliminary
construction sketch for the new 1131 plent on December 7, 1950.
This sketch has been evaluated and we ere now awaiting addi-
tional drawings. Work on a chemical flowsheet was started.

Summary of Development Work During 1950

- No further chemical development work was done ou the 7131

process this year. The 706-C plant operated successfully

except for mechanical failures, such as the previcusly-mentioned

leak:which developed iﬁ,thefstainleés‘éteei&dis§olvef ceusing the

tantalum liner to falil. Some precigitate wab encountered in

the product during this period; it was determined to bs

chiefly organic matter, but the comnection betweeu the dissolver

leeks and the chemicel contamination was never clearly esteblished.

The trouble cleared up when a new dissolver wes ilustalled.
Preliminary design work was done and & CR for sdditional

d?é%§§§ﬁ§?§5W%?]fi??dy§9¥ a néw iodine and fissicn product unit

of‘inéfeésed'éapacit& i;”the Radioiaotope Aresa. Equipment

for lodine production will be made chlefly of stainless steel,

and duplicate dissolving equipment will be installed. An

additional small glass dissolver will be used to produce UNH

solution for the fission product separation process (other

" than iodine). The new equipment is scheduled to be in operation

by the end of 1951.



Year

1949
1650

I.

14,
Radioisotopes: - (Continued)

2. ©Phosphorus (P32 . 14,3)

Sixteen 2,000-grem cans of irradisted sulfur were processed
and epproximately 6,701 millicuries were shipped.

Some further difficulty was experisenced with leaks
developing due to locsening of flauges on the extractor; it
is hoped that this can be corrected by addition of locknuts
to all flange bolts as soon as down time and exposure time will
allow thelr installation. Alsco, dlfficulty was experlenced in
processing of one four-can run in that the sulfur from one can
solidified in the mouth of the extractor and spilled over onto
the outeside of the egquipment; the remasining three cans were
lost during extraction due to an operating error caused by
lack of operating experience on the new eguipment. No ship-
ments were delasyed, since enough P32 was on hend to meet all
current orders,

Summary of Operation During 1950

The following is a comparison of the material processed

and the product shipped for the last two years:

Kilograms of Millicuries Millicuries Shipped/
S Processed Shipped Kilogram of Sulfur
374 , 73,166 ‘ ‘ 196
452 95,95k 212

The higher number of millicuries shipped per unit weight
processed in 1950, as compared to 1949, can be accounted for
by the better extraction ylelds and fewsr equipmsnt difficulties

encountered during extraction.
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Radloisotopes: - (Continued)

2. Phosphorus (P32 - 14.3d) - Summary of Opsration During 1950

The temporary equipment installed in the Tenk Farm and
in Building 20k wes operated until September, 1950, at which
time full production was begun in the new permanent equipment‘
in Building 906. The temporary extraction equipment in the
Tenk Farm operated satisfactorily except for the high exposure
+0 persounel and the long period of time necessary to make
extractions, However, difficulties were encountered in the
glassware purification equipment durdng several runs because
of poor vieibility during some of the opsrations and the
temporary natu:e of the equipm?nt. |

The new purification glasswére in Building 906 kas been
proven very satisfactory; losses acrosé this egquipment have
been very low. The extrectioun equipment has nct been proven
corpletely satisfactory, although it is hoped that the troubles
can be corrected by changes 10 the equipment. |

Phosphorus Developuent Work

A five-gallon, glass-lined, Jacketed vessel with an
agitator will be ordered from Glascote Prcducts, Inc., to be
used a8 extraction unit No. 2.

‘A new sulfur irradistion can was designed and approved
by the Pile and Chemical Separetlions Departmeuts.

Emergency p32 production equipment in the Tank Faym Area
was dlsmantled. Relnstalletion of this squipment in Bullding

906 wes not begun, nor has fabrication of the hood been started.
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Radioisotopes: - (Continued)

2, Phosphorus Development Work During 1950

Use of the new P32 equipment in the Radioisotope Area has
permitted removal of the old p32 equipmént from Cell 5 of
‘Bullding 205. Also; the extraction unlt from the temporary
'equipment in the Tank Farm will be transferred to the Radio-
isotope Areas for stand-by service unfil a sscond extractor
of the new type is built. The new extraction equipment 1é
gless-lined and rocker agitated, heated %o 135° C. by steam
and electricity. ZExtractions of wmolten sulfur may be made
by remote control and the agueous extractant (0.2 N EN63)
discherged at one end of the four-inch dismeter horizoutal

extractor, while the molten waste sulfur le discharged at

the other end. Two kilograms of irradiated sulfur are pfocessed

per batch. New purification glassware, incorporating many
improvements, is located adjecent to the extractor, and can
be operated completely by remote countrol. The operatiéﬁ of
this equipment hes been satisfactory except for flange leaskage
on the extractor. A great deal of useful information has been
gained by the construction and operation of this equipment.
Glass-lined equipament 1s shown to be satisfactory for this
severe gervice; radiocactive molten sulfur in contact with

0.2 HNO3 at'135° C. and 25 pei. A second extraction unit
consisting of a conventional glass-lined pressure kettle with
a mechanicaily~rotated agitator will be buillt early in 1951.
It is nécessary to have stand-by equipmsut for P32 production

because of the continuous high demand for this radioisotope, so

that normal repairs mey be made without interrupting production.
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Radioisotopes: - (Continued)

) 2 L

Phosphorus Development Work During 1950

Three significaut chemical improvements were made. The
_high pH (NaOH) precipitation of iron, chromium, and nickel

waB replaced by straight ion exchangs. The extracted P32 in
0.2 N HNO3 is taken to nesar dryness and fumed with aqua regils;
after sulteble dilution, the grose cationic luwpurities are
removed by Dowex-50 lon exchange resin in a Stang reactor.
The use of a Stang reactor is an lmnovation which allows rapid
remote control work with ion exchange resin., Regsueration of
the resin’may be accomplished quickly by air agitation of‘the
resin with HCl instead of allowing it to flow through the resin
bed. Very little loss of P32 is encountered on the resin bed.

Traces of organic matter from the original sulfur target
materiel carry along with the p32 during processing and can
come through to the final product where a slight white organlc
precipitate often formed at pH 7-9. A precipitation step at
pE 7-9 was added before the final lon exchange column to remove
any possible precipitatable material. This method is not new,
but it has not been included routinely in the operating pro-
cedure before. Very little difficulty 1s experienced now
because of precipitation in alkaline p32 preparations.

Losses of P32 by adscrption on glass or quartz have been
high when the final product was evaporated 4o dryness for
removal of excess acid, A gold-lined evaporator heated’ﬁy an
electric mantle was installed for final evaporations. Losses

of P32 by adsorption on the gold have been extremely low.
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I. Radioisotopes: - (Continued)

2. Phosphorus Development Work Durlng 1950

Several new sulfur irradiation cans were designed and
tested. A final design of & round can made from standard‘
aluminum pipe has been Belected for use, The round can will
withstand the considerable (50-200 psi) gas pressure developed
within the can during irradietion without danger of rupture.
The square cans unov in use are easlly deformed by internal
pressure. Slugs were designed and fllled with sulfur for
irradiation at Hanford. Similar irradiations will be made at
Brookhaven and in the ORNL Low Inteunsity Training Reactor to
augment the supply of P32,

Speclal chemical separations were made for Dr. Jensen of
Jowa State College in trylng to establish the existence of a
very small amount of a metastable S32 in P32 prepatations.

This collsborative work will continue.

Equipment was transferred from the Blology Divielon for the
measurement of surface beta radiation inteunsity of red phosphorus-
bakelite molded discs which are irradiated in the plle. A method
of febrication is belng sought for bakelite-phosphorus discs
because the former source of supply of these dises no longer
exlsts., OSome work on fabriceting new discs was done initially
at the K-25 Plastics Shop; however, equipment has been borrowed
from them and experimental work 1s noﬁ being dons in the Radio-
isotope Area. All §he plastic discs examined so far blister or
warp upon irradiation in the pile. The problem appears to be
one of trial of numerous plastics composition and molding

conditions,
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Radioigotopes: - (Continued)

Carbon (Cl% - 5700y)

The Cl4 was recovered from the 0ld Ca(N03)y equipment;
about 315 millicur;es with an isotopic ratio of 2.08% wag
obtained.

The following is a list of the Clh avallable in the un-
processed Be3Np slugs:

No. of BegN, Slugs on Hand 897

Total C1* Content in BesNp (Estimated) ko;365 me

Cl% in Form of BaC03 on Hand at End of Month  __ 350 me
TOTAL 40,715 we

Summary of Operation During 1950

The following is a comparison of the material processed

and the yields\obtained for the last two years:

~ Slugs Processed Yield (mc) Average Isotopic Ratio
2,980 3,k02 5.3%

'The lower isotoplc ratio and yield per slug in 1950 are due
entirely to the shorter time these slugs were in the pile. All
Ca(NO3)2 8lugs have been removed from the pile and processed;
no more Ca(N03)p slugs‘a?e,to be inserted into the ORNL pile.
All Cl% production in the future will come from beryllium
nitride irradlated in the Heuford reactors. The equipment

used in the Ca(No3)2 process is scheduled to be dismantled.
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I. Radloisotopes: - (Continmed)

3. Carbon Development Work

Several BeyN slug-crushing teste were made. Except for a
few minor improvements, the primary hood equipment is ready
for use.

Tnstallation of glassware and assoclated equipment con-
tinued a8 rapidly as the various units were received,

It is estimated that this project is about 75% complete.
There were 255.1 millicuries of C]-I‘L produced during Deceumber

from four berylliue nitride slugs.

Carbon Development Work During 1950

Equipment for separating ¢4 Prom Be3Np was lnstalled in
the Radiolsotope Area., One small unit which can handle two
slugs per batch is in operation. The full-secale coating removal
and pellet-crushing equipment 1s lnstalled. A larger separations
system (ten slugs/batch) is approximately 50% complete. The dry
box for meking final BaCO3 preclpitations and handling NaCOB
is in operation. A vault for storage of approximaetely 900
BegNp slugs was installed.

High isotopic ratio 014>(21%) has been produced snd this
’value cen be increased still further by lengthening the
irradiation time at Hanford.

Studies will be reéumed on the pressure developed in‘Be3Né
slugs during irradiation. Only a few slugs have been found

to have abnormal pressures (several atmospheres).
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Radioisotopes: - (Continued)

3.

Carbon Development Work

Baclh03 produced in the old process (Ca(NO3)2) was found:mt
to be homogeneous. Old stoéks were reworked through the |
new equipment, the isotopic ratio increesed by addition of
material from the Be3No process, and reprecipitated from
ma01403 solution to give a uniform product. It will be
poseible to offer Cl4 in solution as Naclh03; should there
be a demand for it. |

Research work on Cl% was concerned with an investigation
of the organic gases which are obtained from BesNy during
diseolution. Equlpment was aasembied for low-temperature
(-190° C.) fractionation of these gases (methane; co; ethane;
etc.). Indications are that it also may be possible to obtain
HCIhN from the process which 1s almost isotopically pure;

A process was (evised for the recovery of beryllium a8
pure beryllium carbonate, The beryllium carbonate will bé
converted to beryllium chloride, from which 1t may be possible
to synthesize Be3Np without going through the Be metal step.
The.reoovered.Be is practically non-radioactive; containing
only a minute amount of BelO, |

Cl4 gources were made by incorporating Eaclu03 in Lucite
disca.

Sulfur (s3% - 87.1d)

A batch of elemsntal sulfur wes produced which contained a

total of 4,900 millicuries at a specific activity of approxi-

metely one curie per gram,
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Radioisotopes: - (Continued)
k. Sulfur Development Work During 1950
In addition to production of adequate amounts of carrler-
free HQS35Ou and Bas32 for distribution, a process was developed
for preparing high specific activity elemental sulfur. ILarge
quantities of elemental S32 were prepared for a project at Y-12.
Tﬁe wmethod is based upon the electrical glow discharge separa-
tion of H,S into H, and S,
5. Calcium (Cat*d - 1804)

The "W"-irradiated material reported last month had the

following analyeis:

Total Cau5 ------------ 209 mc
Concentration---eeee=- 2.09 mc/ml
Specific Activity----- 69.7 me/gm
HMeceocccmammanccne—— <6 ppu ,
Acldity-eevcnm e 0.0k8 N (HC1).

Carrier-free material produced from "W'-irradiated Sc had

the following analysis:

Total CatPmm e cccmaeee 0626 MCrmmmmmemann 0.92 mc
Concentration-rmeemeceew- 0.0106 MCmwmmem=- 0.00368 mec
Total S01idB-re-rommeenn- 1.0 mg/ml-c=vnun- 0.0 mg/ml
NVMe e e 0.0 mg/mlewmmun-- 0.0 mg/ml
Radiochemical Purity----- 100%=c e mm e m 100%
Acidity---w-memmm e 0.365 N (BC1)----0.131 N (HC1)

Calcium Development Work During 1950

Calcium 45 1is now offered in four grades: low specific
activity (0.5 mc/gn); high specific activity (50 mc/gm);
enriched (1500 mc/gm); carrier-free. Purifications of low
specific activity material was improved by precipitation from
fuming HNO3; the starting material was from Ca(NO3)2-Clh process
waste., However, in the future this product will be made by

irradiation of CaC03 in the low flux zones of the X-pile.
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5. Calcium Development Work During 1950

A new technique was used in irradiating Sc for carrier-
free Cal> production. Scp03 was irradiated at "W" in receptacles,
which are openings drilled into U slugs. The 1ncreaséd proportion
of fast neutrons resulted in a thirty-fold increase in Caltd
productlon over thaet obtained in thermal neutron zones in the
X-pile. Even so, the total production remeined very low:
1.9 me pér gram of Sc.

6. Beryllium (Bel - 52.9d) (Cyclotron)

The product repoited last month had the following

analysis:
Total Bel--memcamemcama- 289 me
Concentration--eeeae-ecx 2.63 nc/ml
Total SO1id8--cw--meou-- 1.0 mg/ml
ACLAitY-mmmmmm e —————— 1.9 N (EC1)

Radiochemical Purity----100%

7. Tritium (B3 - 12.1y)

Tritium was packaged for the following:

Electronic Products Co.---—ue-- 10 ampoulesS---emw 10 mc/ea
Harvard University----cceemcae-- 2 ampoules------ 10 mc/ea
Bartol Resesrch Foundatlon---a-- L ampoules------ 10 mc/ea
Brown University-eeeeeeceracacan 1l ampoulee-we-w- 10 me.

 Tritium Development Work During 1950

Equipment was installed for purifying H3, geparating it
from the He3 daughtef, and‘packaging in almost any quantity
down to one millicurie. A palladium valve (used for separating
H3 and He3) was developed which can be heated by passage of a
high current (at low voltage) through the palladium; valves

have been heated before by use of a tungsten coil wound around them,.
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10.

Tritium Development Work During 1950

' Techniques were developed for preparing H3 Zr metal targets

(used as tergets 1n various particle accelerators) by an

absorption of H3 in a molten film of Zr on a tungsten disc;

the target i1s heated to 1850° C. by induction heating during

this operation.

Argon (a37 - 34,14)

Procedures were developed and equiémsnx set up for the
separation of A3T from CaC03, purification, and packaging.

This radioisotope emite only weak X-rays; work 1s not finished

- on the calibration of a gas counting chamber to measure it

accurately.

Tellurium (Tel?9 - 60d) - Antimony (Sb122 - 2.7y)

Equipment for preclsely countrolled electrodeposition was
put into operstion, Sb123 and TelR? were separated from the
parsut Sn end from each other by electrodepositlion. This
method, which shows great promise for radioisotope separations,
will be explored thoroughly in 1951,

Fission Products

A run using "W" slugs was completed during December.
Fractions are now being purified to produce Bal*0 5189 ana
short-lived rare earths.

Purified preparations of Ndlh? and Celhl‘lhh wore wmade;

analyses are given below,
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10. Fission Products

a, Neodymium (Na1%7 - 114)

Total Na 4T oecmcoomanas 2.47 me
Concentration-eeeemmnn- 0.165 mc/ml
Gross Alph@i--=eem-cm—-- 35 c/a/ml
Total SolidSe-e---mn=-- 1.3 ng/ml

U 0.0 mg/ml
Acidity--memmmmmeeee e 0.729 N (HNO3)
HMewmnmamcnw T <10 ppm

b. Cerium (Col*L-1M4 _ 30 g4 o754)

Total ColHlommmeooo.. 198 me
Total Celuh ------------ 54 me
Concentration Cellbl-._.0,4h mc/ml
Concentration Cel*t-...0.12 me/ml

Total S011d8-w==-=-omm= 0.4 mg/ml
NVMemrmeemmc s e cm e 0.3 mg/ml
BMeeemmmmmmc e oo > ppm

Gross Alpha----cccee-uo 60 c¢/m/ml
Acidity-cmmcmmmmmnnnae 0.77 § (HC1)

Fleslon Products Development Work During 1950

The ion exchange system in T06-C Building was operated
throughout the year to supply a large portion of the fission
products shipped, particularly ahort-livéd naterial. In geﬁeral,
all fission product orders were filled with a shortage of Balho
and RulO® developing toward the end of the year. It was not
possible to furnish Eu and Sm, for which one or two orders
were recelved. At the end of the year, the fission product
cell was decontominated for repairs,

It wes demonstrated that it is not pfactical to separate
long-1lived ¢s137 from uranium solution with the 706-C equipment.

New equipment was set up to obtain Csl3T from Tank Farm waste.
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10. Fission Products Development Work During 1550

A small (0.1 slug) pilot unit for tributyl-phosphate
extraction of UNH was set up in §10 Building. Several runs
were made on this batch extraction system which demonstrated
that the TBP system is’the choice method for preparation of
groge fission products., The extraction of U and Pu was so
complete thet 1t was possible to offer a new product, mixed
fission products, for distributiou. This was not possibie
previously because of the stringent Pu epecificatious on
fisslon products, Carbon tetrachloride was used as a diluent
in the experimenﬁal work and was found to be sstlsfactory. A
new fission product plent, to be built in conjunction with the
new 1131 plent, will be designed around column extraction of °
U with CCly,-TBP. This installation will be coupleted in late
1951 end at that tlme the 706-C facllitles will be abandoned.

Two large (ten-curie) Csl37 sources were ordered to be
prepared as point sources for high priocrity work. A plant was
designed, built, and put into operetion, the sources beiung
completed two and e half months after the order was received.
The facilitles for producing thirty curies of Cal37 per mounth
are now a part of the permunent equipment. This equipment is
located in the Tank Farm Arez and Building 908. The process
is based upon the co-crystallization of Cs with zmmonium alum.

A large dem=znd for sr?0 arose during the year and this was
met by proceasiﬁg epproximately twenbty curies in the equipment

in Building 907, using old slugs dissclved in the 706-D dissolver.
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10, Fission Products Development Work During 1950

Thé purification process was lmproved, allowing both fuming
HNO3 and HCl-ether separations &8 well as lon exchange
purificetions with Versene complexing sgent.

The Pilot Plant (Building 205) processed some rods ffom
the Chalk River Plant, using the Redox process, and part of
the waste was stored in an underground stainless steel tank
for radiolsotope separations, The 8137 plant in the south
Tank Ferm was greatly expanded to accomodeste a six-inch disumeter
ion exchange column end other processing equipment to allow
faifly large-scale producfion of Sr90, long-livéd rare earths,
and Ru106. The chemical process was worked out during the year,
uaing a flowsheet developed by the Chemical Technology Division
a8 a starting point. This unit should be in operation by
March, 1951. Wastes from W-3 may also be used in this equip-
ment, as well as future Purex wastes from the Pilot Plaut and
Metal Waste Recovery Plant.

Processes for purification of fission products wvere
improved. N9 of high purity, made by MnO, co-precipitation
and ion exchange, gaeve a characteristic absorption curve yhen
mounted on polystyreune, Nb9? preparations sre estimsted to
contain less than 1 ppm of impurity. Extremely pure fractions
of Nal47 were produced in which the 0.1 mev beta which head
been listed in earlier charts (1947) was identifiled, but

later editions 4o not include the 0.1 mev beta.
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10, Fission Producte Development Work During 1950

TTA extractions proved useful in separating the rare earths
from Pu. A final clean-up of Pu was Irequently made with TTA
on fractions which had been purified by lon exchange.

Heated ion exchange columns (100° C.) in the form of a
spiral became the principal tool in fission product purification.
Much sharper separations were obtained than with counventional
columns; in many ceses, a«twenty-four~1nch~ldng coiumn had as
high as 800 theoretical plates. The cycle time was cut down

“ by a factor of ten, The heated ion exchange column was also
used on mil}icurie amounts of fission products as an analytical
tool., A "preview" of the separetions to be made in the curle-
level run may be obteined in this manner; this informati&n
-proved to be very valuable in operating columns.

Small amounts of Eu and Sm were separated by the group for
the first time. The material was not shipped, but was retainéd
for chemicel and radiatlion studies., It is hoped that larger
quantities of these two rare fission products will be obtained
from Tank Farm waste,

11, Chalk Rlver Waste Separations

Construction of the cells and the operating gallery for
the unit to produce radioisotopes from Tank Farm waste was

almost completed.



I.

29.

Radioisotopes: - (Continued)

1l.

12,

Chalk River Waste Separations

The water demineralizer unit was designed and installed.
The glaas-liﬁed tanks were reconditioned and installed.
Special fittings for counnecting glass-lined nozzles to Tygon
tubing end glass pipe were designed, but are not yet fabricated.

The Instrument Department checked one of the surplus L & N
recorders and found it unsuitable for use with a Q826 electro-
meter. It will be neéeéaary to pfocure & Brown recorder.

None of the equipment ordered hss been received. The
délivery date of the electrometer has been changed from
January 15, 1951, to sometime in March.

Most of the glesswere for the process has been designed,
but very few unlts have been fabricated.

Fission Product Purificetion Cell (910 Building)

The cell floor and semi-hot drain were completed. Con-
struction of the walls 1s sbout to begin. Considerable work
on design and location of various features, such as the carrier-
shield part, tracks, openings for manipulators aud vision, etc.,
remains, The Instrument Department was glven design criteria
for a rotating column effluent receiver actusted by a mechanlsm
receiving‘signals from an ion chamber,

'Small laboratory work benches were moved from 906 and 507
Buildings to Building 910 for installation on the second and

third levels.
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High Specific Activity (N, ¥ ) Radiolsotopes

The production of high specific activity (reletive to
X-pile irradistion units) materials, purified, analyzed; and
in solution form, wade by irradisting certain elements at “W"
wa8 increased during the year. Procedures were developed for
handling and purifying Ir192, Fes5; Fe59; N163; Hg203, 8675,
splek agllo, 7o 182 Tleoh; sall3, WL85, Znés; 0060; Cdll5;
Col34 scl6  pdl mplé0 170, Tu, Er, ¥b169; end Dy. In
addition to locreasing specific activity by increased neutron
Tlux, euriched radioisotopes made at Y-12 were used very
successfully in producing very high specific.activity F%55;

F659, Snll3, and CroLl.

Cyclotron Radioisotopes

The processing of cyciotron targets was started in January;
during the year most of the important cyclotron radioisotopes
vere separated and purified. Procedures were adapted from
those published in the litserature, or used at Berkeley or MIT.
However, new procedures were developed for the following separations:
Be! from Li, Na22 from Mg, Co?l from Fe, Fe from Co, Mn?2 from
Cr. In almost all cases, the preparations were carrier-free.
The following targets were processed during the year: three
BeT, two CodT, two I27, two Fe??, one AsT3, one Sr85; three

MnP2,5%, four Ne22, cue zabd.
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Miscellansous Work

8.,

d.

0060 Sources

Cobalt 60 sources were loaded in special holders

ag follows:

U. S, Dept. of Agriculture--------- 1 curie

Bethlehem Steel Company----=--ece=-= 3 sources, 250 wc, 250 mc, 400 me

I11l, State Dept. of Public Health--9 sources, 100 mc each 8 sources,
125 me each; 1 source, 1 curle

Veterane Adm., Fort Logan, Colo.---5 sources, 500 mc, 400 mc, 300 mc,
200 mc, 100 mc

Thomas B, McGuire Company-~eee=-mw- 1 source 25 curies
Nationel Bureau of Standards---e-c-=~ 3 sources 4 curies each
St. John X-Ray COMPany---m=mmmmm=m- 2 sources, 300 mc, 160 mc
E. V. Camp Steel WOorks---eeececmaax 1 source,‘é curies
University of North Dakota-------2-2 sources, 400 mc, 150 mc

U. 8, Naval Research Laboratory----1 source, 25 curies
Industrial Gaemma & X-Ray Company---1 source, 1 curile.

Be ! Preparation

A special Bel isotonic solution was prepared for the
Univeraity of North Carolina.

Neutron Source

A neutron source was loaded into a speclal shleld
for the Bulk Shielding Prograu,
Clh Sources ‘

Twénty Clu planchets were produced for Anton Electrié
Company.

Sr90 Sources

Sr90 gources were made as follows:

Tog AlamoB-coccmmmma e e e 1 source, 250 mc
Bellevue Medical Center------------ 1 source, 25 mc
Radiation Reseaerch Corporatione---- 1 source, 25 mc.
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15.

Miscellansous Work

£, Yl source .
A 250-millicurie source was prepared for Los Alamos.
g. ce37 Source

A 500-millicurie source was prepared for Los Alamos,

Miscellaneous Development Work During 1950

The amount of work in this category showed the greatest
increase of any type workvdone by the Department,

Sources of many kinds were made, led by encapsuleted 0060;
ninetyéthrée separate sources were hade containing a total of
171,180 me of Cob0, Twelve Sr7° sources were mede in thin
window, flat, one-inch diameter aluminum source holders.
Techniques were developed for crimp-sealing the edge of these
sources. Sources of Celhu, Nd9?, Clh, 191, and Rul% were
also made. The strength of these sources ranged up to 50,000
R/hr (bete) at contact. Methods were developed for electro-

plating inactive Ru and Ag as protective coverings for Rul06

plated sources. 0060 pellets were plated with a thin coaﬁing
of silver. Thin films of Co®0 were plated on platinum (for
beta) and protected with an inactive Co plate. Cob0 was
formed into radium-type needles, plated with gold for protection
and beta I'llter, and irradiated in the pile. Needles of the
same type were also made by putting thin 0060 wires linside
stainless stesl needles.

Solutions of weny radioisotopes were made up to meet
specifications of customers. For exauple, 397 was made up at
a specified concentration, in an isotonic solution, sulfate con-

centration adjusﬁed to that of blood, and pH held at 4.5 _




33.

I, Radioisotopes: - (Continued)

15.

16.

Miscellaneous Development Work During 1950

Letters of ingquiry regarding techniques and speclal infor-
mation about radioisotopes increased in volume. Many Jobas
were performed for other ORNL divisions; for example, dilute
solutions of gross fission products in five-gallon lots were
prepared for the U. S. Army-Health Physics Division's clothes
decontaninatlion experiments.

A purification system was designed for continuously puri-
fying weter in the ORNL pile canal by pumping the water through
beds of sand and through an exchange resin aﬁd then back into
the canal. The equipment will be installed this spring.

Many pileces of equipment were designed during the yesr,
Some of the more noteble were: remote control stainless stesl
crystallizer, glaés crystallizer, spiral ion exchenge columns,
Begl, pellet crusher, Stang reactor for ion exchange resin,
and a low temperature gas fractionating column. A total of
198 design sketches and drawings were made; 122 work orders
and Th purchase requisitions were issued.

General Summery for the Radlolsotope Processing Ares During 1950

Installation of the remote con;rol packing equipment was
completed and packeging begun in this area in late January.
Just prior to beginning its use, a wmotion picture of the
operation of this eguipment was made by the AEC. The equip-
nent proved satisfactory except for the skyshilne from the

storage barricade and the resulting high béckground in the

operating area., To reduce this background, two-inch-thick
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16. Gemneral Summsry for the Radioisotope Processing Area During 1950

leak skyshine shields were added in the west half of the
barricade for storage of the hotter samples. Also, fabri-
cation of a heavier lead shield is underway for one section,
although it is anticipated that this will not entirely alleviate
the condition,

The hood and cell exhsust blowers and stack were turned
over to thé Operations Division and put into operatlon in
January. Operstion has been satisfactory except for some
overheating of the blower bearings in warm weather; also, iﬁ the
first few weeks of operstion some coils of the 125 HP motor
burned out and were replaced by the vendor. The 706-C and T06-D
cell eihausta were tied into the 900 Area in February and March,
end tying in of the hoods to thls system was completed in
November. The experimental Trion pr;cipitators in the 706-C
and 706-D exhaﬁst system were test run by the MIT Practice
School. The glass wool and paper filters in this system were
replaced once during the ysar after two months of operation;
they were plugged by cﬁncrete chipping dust from construction
work in 706-C Building.

The hot off-gass blower was put into operation in February;
and has operated satisfactorily. The hot off-gas filter was
installed in April and the hot off-gas lines from T06-C and 706-D
were tied into this system; also, a line from the hot labs in
Building 105 was tied into this system in December. Installation

of the hot off-gas electrical precipitator wes completed in
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16. General Summary for the Radioisotope Processing Area During 1950

August and testing of this equipment and the filters to
determine efficiency and optimum opereting conditions was
begun by the Chemical Technology Division.
Tank Farm: |
1. General
a, No work wes done this month on the constant proportional
samp ler in the new weir box on the discharge side of the
Settling Basin,
b. Several months ago, the 36-inch menhole on W-7 tank
wag uncovered in order to determine whether or not a
piece of equipment would go into this opening. The man-
hole has been open since that time. 1ast week a concrete
pipe, the size of the manhole, was poured sround the hole,
extending the opening of the tank to the top of the ground.
This manhole extension was installed in order to provide
a large opening into the tank to install a pump to move '
the uwranimm out of W-7 for metal recovery.

A six-inch opening was also cut into the top of W-7
tank this month to facilitate the remdval of the uraniuam
precipitate from this tank. The opening was cut with a
core drill and is located on the opposite side of the
tank from the large manholes.

c. A lesk in & gasket in the jét line from W-12 to W-5 was

found in the W-12 jet pit. It was repaired. In all probabillty,

this leek has contributed to the high activity in the

Reteution Pond recently.
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2. Wastes Discharged to White Oak Creek

Approximately 18.07 curies of beta activity were dis-
charged from the Settling Basin this month.
 From December 5 to 12, a total of 15.18 curies were
discharged. The source of high activity cannot be definitely
proven but all evidence avallable lndicated that 1t origiunated
at Building 706-HB. There are two reasons for this bellef:
a. This building ves the only one in the Restricted Area

handling this amount of activity.
b. The chemical waste tank at this building had been

filled over its rated ca?acity, while the overflow

line 15 tled directly to the Settling Basin.

ACTIVITY DISCHARGED TO WHITE OAK CREEK

NOVEMBER, 1950 DECEMBER, 1950
Discharged From Gallons Beta Curies Gallons Beta Curies
Settling Basin 22,906,000 5.4 7% 23,002,000 18, 07*
Retention Pond 391:537. 0.51 508,608 _0.77
TOTAL 5.98 18,84
Contributed by Evaporator less than 0.12% less than 0,13%

3. Chemical Waste Evaporator

The volume reductions snd evaporation rates were lower

-this month, High spécific gravity solutions were evaporated

from W-6 and W-8, the concentrate storage tenk.
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3. Chemical Waste Evaporator

The evaporator was shut down this month for the following

reasond:

&.

Cs

To experiment with the foam-indlcating probes. These
probes have not yet been proven satisfactory.

No feed solution could be Jetted from W-5 to the evapora-
tor for a period of fifteén hours, Some waste from
Chicago had been emptied into W-5 and this solution
interfered with the operation of the W-5 to evaporator
Jet. Thorough agitation of the solution eunabled the

Joet to operate.

To tle the evaporator into the new steam line,

WASTE EVAPORATOR OPERATION

Gallons Fed to Gallons of Volume Beta Curies to Beta Curies to
Evaporator Concentrate to W-6 Reduction Evaporator Settling Basin

DEC. - 156,831 24,124 5.5:1 769.33 0.13

NOV. - 2kl 246 22,828 9.7:1 294,13 0.12

4, Waste Tank Inventory

HOT PILOT PLANT STORAGE

Tanks Gallons Capacity Gallons In Gallons Qut Discharged To Free Space

W-3,13,14,15

W-5

W-6, 8

W-4%,7,9,10

48,500 296 0 R 9,37k

CHEMICAL WASTE STORAGE
170,000 208,431 156,831  Evaporator ‘QR,OOO

EVAPORATOR CONCENTRATE STORAGE

340,000 19,200 72,000  Evaporator 146,400

METAL WASTE STORAGE

543,000 5,360 68,400  Evaporator 271,592
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9. Summary of Operation During 1950

Year

1950
1949

The Year 1950 has seen a great lmprovement in the opersting
conditions at the Tenk Farm. The most important accomplishment
has been the decreese in‘the amount of activity discharged iunto
White Oak Creek. The following table glves é comparison of
the discharge for the Years 1950 and 194G:

Beta Curles From Beta Curies From

Settling Basin . Retention Pond Total
172 ' 15 187
1,035 19 1,054

Almost the entire decrezse in the activity discharged cen
be attributed to the fact that the waste evaporator was success-
fully operated for the first full year since 1ts start-up in
June, 194G, The wastes which contained the bulk of the activity
were processged through the evaporator apd; as a reeult; con-
tributed less than 4% of the total of 187 curies discharged
to the Creek. The balauce of the activity ceme from the process

waste lines over which there is practically no control because

- of the lack of monitoring facilities and poor piping layout.

This condition should be corrected when the Plan "H" Progranm
changes to the process waste system are coupleted. It 1s now
very obvious that no apprecieble decresse 1n the activity dis-
cherged to the Creek can be expected‘until these changes are
made.

The waBte eveporator operated satisfactorily most of the year;
no unusual difficuities were encountered. The folloying are the

significant operating data for the Year 1950, compared to that
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Summary of Operation During 1950

of the last five months of 1949, the first period for which
accurate data were availasble:

EVAPORATOR OPERATION DATA

Beta Curies Decontami- Average

Gallone Beta Curies Discharged to nation Rate of
Processed in Feed Settling Basin Factor Proceasing
2,481,207 22,631 7.56 2,994 283 gal/nr
1,248,709 4,813 81.30 592 342 gal/or

The decontamination factor of 2,99& is approximately three
times that for which the equipment was designed. The great
improvement durlng the Year 1950 can be attributed to:

a. Improvement in operasting techanlques.

b. Decrease in the processing rate masde possible by the
improvement In the Tank Farm waste laventory.

c. The addition of a conductivity measurement device in

the condensate line which enables the operatbr to detect

a fosm-over in its early stages.and to correct the con-

dition before a large amount of activity is seut to the

Settling Basin.

Further improvements in the efficiency of the waste evaporator
operation are expected in 1951 by the addition of a condenséte
vapor scrubber column to the present evaborator, The or&er for
the column has been placed with the manufacturer snd 1t is

expected to be put into operation in April, 1901.
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5. Summary of Operation During 1950

The Chemical Technology Division 1s also experimenting
with contact probe foam level indicators. Should these
probes be proven practical, the efficiency of the evaporator
will undoubtedly be increaesed and the operestion poséibly be
made automatically controlled,

The waéte tank iaveuntory has been tremendously improved
during the year., By processing the metal waste supernétant
through the evaporator, it was possible to 1nc:ease the free
space in the metal waste tank from 129,600 to 271,592 gallons.
Thq inventory of the chemical waste tanks has also ﬁesn improved
sufficiently so that éurrent wa8tes can normally be handled
without rumning short of free space. The degree of improve-
ment, however, cannot be accurately measured because it 18
impossible to determine the condition of W-6 and W-8, the
evaporaior concentrate storage tenks. The material in these
tenks 18 periodically brought back to the eveporator for
further concentration after the solids have settled out to
the bottom. How long this process can be continued is questlon-
able, although it is expected that more tanks will be made
avallable for storage of the concentrate by the metal rebovery

procegs before the free space becomes critical.

_ ‘
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III. Rela (Bal%0 . 12.54):

Processing of dumny runs was held up pending receipt of a new

filter being fabricated at the shops., This filter is expected to

eliminate filtering difficulties experienced in the past by its

relatively large surface area.

The following work was done on the new Rala equipment:

1. Febricastion of the resin cubicle frame and shroud was completed,.
Piping and tank 1nstallét19n has begun. One cubicle is at
preaent‘equippgd wi@h the sampler mechauism.

2. The six-ton cranevwas mounted and is now operating. Catﬁalka
were installed across the top of the monorall,

3. The cone manipulator was received and installed in the loasding
cubicle.

4. The charglug head bracket and charging heads were located
and installed. |

5. The new panel board for the resin cublcle wes received and
mounted. The piping is belng instelled and gauges and inetru-
ments are belng mounted,

6. The woodwork in Building T706-D is being repainted.

The ventilating fan motor bearing failed and the bearing was
replaced. |

The third-level hoist was re-equipped with new bearings and gears

to guarantee continued safe operation.

The next shipment date has been tentatively scheduled by Los

Alamos to be February 15, 1551.
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Rale (Ba*0 . 12,53): - (Continued)

Summary of Operation During 1950

A total of four batches containing 17,050 curles of product was
shipped this year. This small number of batches was adequate to
satisfy the requirements at Los Alamos, All batches were shipped
on schedule, The following table shows a comparison of signifi-

cant production figures for the Years 1949 and 1950:

k9 1930
Number of ShipmentB-s-ceerocccmmeconcaacan Qeacmmmmmm—— b
Curies Shipped-~w=e---mec-amccecamaana 28,073-=-=--- 17,050
Curies per Shipment - AVerage----ew--- 3,119 wcmcna- h,262
Pounds of Uranium Use@ee-meccmmmmeena-= 3,863--avnn-- 1,145
Curies Produced/Pound of Ur-e-ecmcceoen Te2Tmmmmmmma 14,89
Chemical YiolGeewmmecmoccamcoceecmamax 6005w m e e 70.8%

The comparatively high chemical yield for the Year 1950 was dus
to the fact thatlless equipment breékdpwn waB experienced during
these four runs thén in any four comsecutive runs previously made;
also, the dlfficulties once experlenced with incomplete metathesis
were eliminsted by winor changes made in the chemical flowsheet
during the Year 1949.

The relatively high nunber of curles produced per pound of
uranium was mainly éue 4o the exclusive use of Hanford~irradisted
uraniﬁm instead of urandum irradlated in the ORNL pile. The
complete change was accomplished in April of 19u49.

In addition to the four regulsr runs processed for shipment to
Los Alamos, a batch of seventy-four Hanford-irradiated slugs was
dissolved, extracted, and combined with the wastes from the run
made in January, 1950, for the Chemical Technology Division.

This run waes made for processing through a specilally-built
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Sunmary of Operation Dur1n§_1950

experimental resin column cubicle to determiﬁe the feasibllity
of separating Be k0 by & resin column ion exchange process, The
results obtained from this experimental work were conﬂideredv
adequate proof that the ion exchange method of separation would
be Bupsrior to our present method of seperation.

One of the laboratory's greatest sources of alr contaminstion
in previous years was brought under control in February when the
Rala off-gas facilities were tied into tho 900 Area stack. Three
of the four runs were masde with the new tie-in and have proven
that the problem has been elinminsted.

After the successful completion of the experimental work to
determine the feasibility of Rala production by the 1lon exchange
method, a Construction Request (Cﬁ-llo for $287,000) for the
modification of the exlsting equipment and fhe addition of new
equipment to facllitate the ion exchange procese was approved dby
the Atomic Energy Commission in April, 1950. The project was
Justified by the anticipated increase in the demand for Rala at
Los Alamos and by the need for more reliability, efficiency, purity
of product, and safety in operation than the existing process could
provids.

The project was divided into two phases:

1. The installation of filters for the separation of the ex-

traction and metathesis cskes,
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Summgry of Operation During 1950

2., The iunstallation of resin columns and new product handling
equipment,

The flrst phese, which was expected to improve the efficlency
and relisbllity of the process, was scheduled to be cpmpleted‘by
September, 1950. The second phase, which would permit the
production of laréer-sized batches and would lmprove the purity
of the product and safety in operation, was scheduled to be
completed by November, 1950. These completion dates; as scheduled,
-would have permitted the work at Los Alasmos to proceed without
1nterrup£ion for lack of Rala,

‘W81nse the start of construction, however, the schedule for the
use of haLa at Los Alamos has been revised several times and the
congtructlon completion dates were revised accordingly to relleve
the pressure on the enginsering end maintensnce forces, The latest
information received from Los Alemos before the end of the year was
thet it was only remotely possible that théy would be in a position
to use a batch by February 15, 1951. To make the product evailable
to them from the new equipment by that time, the entire construction
pfogram is now scheduled for completion by February 1, 1951. The
first phase.has already been completed and is now undargoiné

peveral alterations and tests,
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C. RADIOISOTOPE CONTROL DEPARTMENT

I.

General:

During December, 1950, there were 616 radioisotope shipments,

compared with 661 during November and 760 during October, 1950.

~ In December, 1949, there were L430.

The breakdown according to separated and unseparated material

ig as follows:

December November  December August, 1946, to
1950 1650 1949 December, 1950, Incluslive
Separated Materisl .
706-D Aresa 498 50 361 14,861
Unseparated Material -
100 Ares. - 118 157 _69 k4,566
TOTAL SHIPMENTS 616 661 430 19,k27
The breakdown of shipments according to uon-project, project,
and forelgn shipments is as follows:
Total Total
December  November December Shipments Shipments Percent
1920 1959 1949 1949 1950 Increase
Non-Project 510 518 325 4,33k 6,28k { u5%
Project 93 119 88 43 1,572 {67
Foreign _13 b 17 320 219 - 32%
616 661 430 5,597 8,075 £ uh%
II. Hanford Irrediations:

Henford has informed the Laboratory that several of the

irradiations for radloisotope production are not consistent with

the irradiation time specified in the originsl request.

A letter

has been prepared and sent to Hanford'requesting revision of those

requests involvsd; whereby, the irradiatlion time wanted for the

samples will be in line with the time specifled in the request.
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II. Hanford Irradiations: - (Continued)

Hanford is expediting éhipment of ten cobalt slugs 8o that

this material can be used to fill current orders. It 1is expected

that the cobalt will arrive at ORNL early in January, 1951.

ITI. Cyclotron Radloisotopes:

Following is a list of the outstanding orders for cyclotron

radioisotopes now on hand:

Material Amount Status
Mn S4eccmcmcmmcaceameee 2 MOm—mewm= Material in process,
AB T3emmmmmma e ————— 12 meememeaa Bomberdment has been requested.
BOMBARDMERTS RECEIVED
M. I. To U. of CALIF. U. of PITTSBURGH WASHINGTON U,
Bombard- Beam Bombard- Beam Bombard- DBeam Bombard- Beanm
mente Hours ments Hours ments Hours ments Hours
- Be T 8 235,00 '
Na 22 1 109.75 5 201.75 b 300.00
_ Mn 52 2 20.00
v Mn 54 2 100,00
Co 57 2 50,00
Fe 59 D 263.10
Zn 65 1 100,00 ‘
Sr 85 1 - 50,00 1 10.00
I 125 2 60,00
Molybdenum Metal 1 13.00 2 20.00
TOTAL :
RECEIVED 3 259.75 5. 263.10 17 479.75 12 530,00
REQUESTED BUT ROT RECEIVED
Zn 65 1 40,00 :
As T3 1 10.00
»a R
TOTAL HOURS
QUTSTANDING 490,25 260.25 220.00

(Not Received or Requested)

)&11-6.90
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III. Cyclotron Radioisotopes: - (Continued)

SHIPMENTS OF CYCLOTRON-PROCESSED RADIOISOTOPES

No. Shipments No. Millicuries No. Millicuries
Materlial . December, 1950 December, 1950 To Date
Be 7 L 32 156,073
Re 22 3 1.30 28.94T
Mn 52 0 0 9.991
Co 57 0 0 2.0
Fe 59 0 0. 1.5 we and 1 S.I1.

IV. Activation Analyses:

The status of the activetion work remains the same as shown
in the October report, No further informetion has been recelved
from the Reynolds Metel Company of Sheffleld, Alabama, in regard

10 the analyses of one hundred aluminum samples.

2202 R
M. E. Ramsey, Dig‘:ctor
Operations Division
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V. S-F Materiasl Control:

Ali work relative to the KAPL disc fabrication project was
completed during December, 1950, including shipment of the
material to Knolls, Enriched ursnium sluminum alloy screap

was returned to Y-12 for reprocessing.

During the month, twenty-eight kilograms of 90-95% enriched
uraniun metal was received from Y-12 for rolling into dlscs,
This material is for use in connection with the ANP program.
After co&pletion of fabrication, the material willl be

returned to Y-12. The twenty-elght kilograms are a part of
seveuty-five kilograms allocated by the Atomic Energy Commission

for the ANP progran,

In accordance with USAEC Bulletin GM-173, referred to in
paragraph 5. of the November report, the SF office compiled
and spubmitted the Laboratory's inventory report on all

redium and redium compounds located at the X-10 Area.

A special report covering fiasionable materlial usage and
availability for return to production channels in case of
emergency was issued during the month., The material balance
on hand as of December 20, 1950, was used in this report.
The report covered such data as nsme of éerson procesasing
material by research division, quantity of U;233; Pu, and
U-235 held by the individual, phﬁaical and chemical form,
program on which material is being used;,and the time in

which meterial could be made available if required.
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V. S-F Material Control: - (Continued)

50

The responsibility for desigh and coordination of the work
required in connection with installing a uranium dissolver
unit for use in dissolving non-lrradiated SF alloyed scrap
before returning to production channels has been accepted
by the Radicisotope Development Department. Since most

of the component parts are avallable, it is anticipated
that the cost will not exceed $l;000. Installation of

such a unit was recommended by the USAEC SF Suryey Group.

The progran of surveying material balance areas was coutinued
by the SF Office. During the month, six persons possessing
SF material werse visited and thelr material inspected and
welghed where feaslble. No apparent discrepancies were

encountered.

The records of three analytical laboratories were audited
during December, 1950. The records were found to be in
good order and proper accounting hed been made for all

samples.

During the month, sixteen shipments were received end twenty-

one shipments made, compared with slxteen recelpts and

~twenty-one shipments last month. Elghteen new material

requests vere received and processed in December, 1950,



50.

V. S-F Material Control: - (Coutinued)

9. Following is & summary of receipts end shipments of SF

materials for the month of December, 1950:

From

Argonne Nationsl ILab. -
Argonne National Lsab.
Argonne National Lab.
Argonne Netional Lsab,
Argomne National Lab.

Batelle Memorial Inst.
Brookhaven Netional Lab,
C&CCD, K-25 Area

C&CCD, Y-12 Aren
C&CCD, Y-12 Ares
C&CCD, Y-12 Ares
C&CCD, Y-12 Area
C&CCD, Y-12 Area
C&CCD, Y-12 Area
C&CCD, Y-12 Area
C&CCD, Y-12 Area
C&CCD, Y-12 Area

Ios Alamos Scien. lab.

Tracerlab, Inc.

Zo

Argonne National Lab,
Argonne Nationsl Lab.
Argonne Natiounal Labdb.
Argonne National Lab.
Argonne Natiounal Lab.
Argoune National Lab.
Argonne National Lab.
Argonne National Lab,
Argonne National lab.

RECEIPTS
Material
Normal Uranium (Waste)

Depleted Uranium (Waste)
Pu (Weste)

" Normal Uranium (Waéte)

Depleted Uranium (Waste)
Thorium Metal

Uranium Foil

Depleted Uranium
Enriched Uranium Metal
Enriched Uranium Metal
Bariched Uranium Metal
Normal Uranium

Normal Uranlum
Depleted Uranjum
Normal Uranium (UNH)
Enriched Uranium Metal
Enriched Ursnium Metal
Pu (Solution)

Normal Uranium

SHIPMENTS

Material

Depleted Uranium (Sliced X-Slug)

Pu in Sliced Slug

Deploted Uranium (18 Slugs)

Pu in 18 Slugs

Normal Uranium (U-Zr Alloy)
Depleted Urenium (Sliced X-Slug)

Pu in X-Slug
Depleted Uranium (Sluge)
Pu in Slugs

Content

9,200. 00
3,950.00
7,860:00
1,578.00

511.00
1.0k
0.40

0093
716.67
5.07

260. 00
285,00

- 16.334

458,945.8

13,650.91
12,502.08

0.056
3.83

Content

676.00
0,01
20,988. 00
0.32
19,392.00
511.00
0.01
20,988.00
0.27

an,

" gu.

an.
an,
gn.,

gno
&,
an.
£,

@.
gni.
@C
gn.

&,

g,

.
m'
@'0
&a.
mn.
.
gn'
m.
gu.



»

V. S-F Material Control: - (Continued)

9. Summary of receipts and shipments for December, 1950.

SHIPMRYIS

To Material Content
Brookhaven National Lab. Normal Uranium Foil 0.10
C&CCD, K-25 Area Depleted Uranium 0.40
C&CCD; K-25 Area Normal Uranium (Turnings) -~ 50,00
C&CCD, K-25 Area Normal Uranium (Compounds) 1,533.12
C&CCD, Y-12 Area Enriched Uranium (U/Al Alloy) ~ 6.53
C&CCD, Y-12 Area ‘ Enriched Uranium (U/A1l Alloy) 2,h5k4, 07
C&CCD, Y-12 Area Enriched Uranium (U/ALl Alloy) '3.656
C&CCD, Y-12 Area Enriched Uranium (U/Al Alloy) 0.668
C&CCD, Y-12 Area Pu Solution 0.056
C&CCD, Y-12 Area Depleted Uranium 0.287
Fairchild (NEPA) Enriched Uranium Foil 9.119
General Electric, Schenectedy Enriched Uranium (U/AL Alloy) 6,403.28
General Electric, Schenectady Enriched Uranium (U/Al Alloy) 2,184,09
Tracerlab, Inc. Normal Uranium Foil 0.41
University of California Thorium (Irradiated) 2.6
University of Rochester U-233 (U02(N03)2) - 0,0012

&,
.
.

’m.
m'
g,
gn.
g,
gh.

gn,
g,

am,
.

gn.





