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ORNL-584

SUMMARY

A comparison of pile operating data for the years 1948 and 1949

indicates the following:
1948 1949

Total Accumulated KWH 27,706,628 29,072,468— /5*
Average iw/operating hour -3713.6 3663.36— -2J
Psrsent Lost Time 15.1* 9.4*- /6<*
Samples Irradiated- - 2171 2570— /1&>

More details available on Pages 5, 6, and 12.

One ruptured slug was located and discharged without difficulty. A

total of fourteen jacket failures occurred in 1949 and a like number

in 1948. (Page 6.)

Approximately forty inhours were consumed by the loading of a pneumatic

tube and gold slugs to Channel 2079. This leaves about one hundred

excess inhours. (Page 9.)

The glass wool filters were changed in Cell 2 during the month with a

resulting gain of 0.9" v.g. in the pressure across the Filter House.

(Page 10.)

The completion of Plan »H" work in the Pile Building is behind schedule.

(Page 9.)

The I131 and P32 process equipment is working satisfactorily. All

back orders have been filled. (Pages 13, 14, 15, and 16.)

New Sr9° processing equipment has been installed in Building 907 and

will be ready for operation by the middle of January. (Page 20.)

A summary of the cyclotron targets received and on orders is Usted.

(Pages 22, 23, and 24.)

An average of 267 miHicuries/day of beta activity was discharged from

the Settling Basin to White Oak Creek, as compared to 600 millicuries/

day for November, 1949- This figure of 267 millicuries/day (8 curies/
month) is compared to an average of 140 curies/month for the first
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4. ORNL-584

SUMMARY - (Continued)

five months of 1949, before the installation of the Waste Evaporator.

(Pages 25 and 26.)

A review of the RaLa operation for 1948 and 1949 reveals the

following;
1948 1949

Number of Runs • 6 9
Caries Isolated 13,896 28,073
Average Curies/Run- 2,310 3>1]-p,
Chemical Yield- 68$ 60.5*
Pounds Uranium Used 11,619 3,863

(Pages 29 and 30.)

11. There were 430 radioisotope shipments during the month, compared to

542 during November, 1949. (Page 31.)

12. A comparison of radioisotope shipments during 1948 and 1949 reveals

the following: (Page 31.)

13

lit

1948 1949

Total Shipments 3,543 5,597 +57*

An allocation of one hundred inhours in the Hanford piles will

ease the Co^O shortage by the end of 1950. (Pages 32 and 33.)

Neutron Activation Analytical methods are under investigation by

personnel from the Chemistry Division. (Pages 33 and 34.)

15. Installation of equipment in the Decontamination Building was

completed and operation started. Hood ventilation and off-gas

facilities will be available by January 15, 1950, so that processing

in the new Radioisotope Area can be started. (Page 35.)
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A. PILE DEPARTMENT

I. Operating Data;

DECEMBER YEAR YEAR

1949 1949 1948

Total Accumulated KWH- 2,432,071 29,072,468 27,706,628
Average Ktf/operating hour 3612.96 3663.36(1) 3713.60(1)
Average KW/24-hour day- 3268.91 3318.77 -3154.22
Percent Lost Time 9.0 9.4 15.1
Approx. Excess Pile Reactivity--90-100 inhours —
Slugs Charged- - 172 3377)/0n 11,283),0s
Slugs Discharged- — 215 3339)- •—-8,672]*^
Product Made (Grams) 88.76 106l.04 1011.20
Product Discharged (Grams) 13.07 —248.58— 281.03

(1) Loss due to increased pressure drop because of Filter House
installation.

(2) Hanford slugs were used for the 706-D operation during 1949.

II. Pile Operation;

The pile-down time was 9.0* for the month, compared to 9.4*

during 1949, 15.1* during 1948, and 8.3* during 1947. Approximately

1.5* of the pile-down time during 1949 was due to the visual

ssanning of the pile each week. The weekly visual scanning

includes use of the channel scanner on all channels containing

thermocouples. Weekly visual scanning of the pile was started

during September, 1948.

The average pile power per operating hour was 3663.36 EW during

1949 and 3713.60 KW during 1948. The approximate fifty-KW decrease

was due to the extra pressure losses caused by the use of the Filter

House installed during November, 1948. The additional pressure

losses Incurred by use of the filters were partially offset by in

stallation of duct work of adequate size from the Pile Building wall

to the entrance of the Fan House. The initial duct was designed

for lower air flows and when used in conjunction with the current
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II. Pile Operation; - (Continued)

fans, duct velocities in the original duct are over twice the

velocity used in good engineering practice. However, since the

average pressure loss across the filters will be larger in the

coming year than it was with the clean filters, the average pile

power will reflect this in another small power decrease if no

changes are made in operating conditions. Since the current fans

have given unsatisfactory bearing performance, new fans of slightly

higher capacity are to be installed during the coming year and

should offset the small power decrease due to higher pressure losses

across the filters.

A ruptured slug was located in Metal Channel 2372 by visual

inspection on December 5, 1949, and was discharged without difficulty.

It had been in the pile 1865 days at a metal temperature of approxi

mately 200°C. The slug was in the early stages of rupture and very

little, if any, of the oxidized material had escaped from the Jacket.

The probe gave no interpretable Indication of the presence of the

ruptured slug.

The number of ruptured slugs detected and discharged in 1947,

1948, and 1949 remained relatively constant at thirteen, fourteen,

and fourteen, respectively. An increase in the frequency of ruptures

had been anticipated, but did not occur even though the average age

of the metal in the pile has now reached almost five years. While

the life of the aluminum jackets is not known, exposure time can

logically be expected to be one of the factors affecting rupture.

This factor should eventually cause an increase in the frequency

of rupture.
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II. Pile Operation; - (Continued)

The graphite cube has already been contaminated to such an

extent with exposed uranium from ruptures so that detection of new

ruptures by monitoring the pile exhaust air is practically impossible.

The situation has progressed to the point where the only reliable

method of detecting ruptures is the weekly visual scanning of the

metal channels. It is felt that this method gives reasonable

possibility of detection of any rupture before it reaches an advanced

stage. The probe, at one time a reliable indicator of a rupture,

has been of questionable value as a rupture detector since the very

serious slug rupture In Metal Channel 2079 during December, 1947.

During 1949, only three of the fourteen ruptures gave an interpretable

indication of their presence on the probe.

The use of a gummed-tape Instrument, designed to hold particles

that had impinged on a tape passed through the exit air stream

carrying the particles to an external counter, was evaluated this

year. Since it was of even less value than the oil-soaked probe

as a rupture indicator, its use has been discontinued.

A second instrument, based on an ability to collect and measure

the radioactivity of solid radioactive decay products from gaseous

fission products, was found to be of no value as a scanner of the

entire exit air stream due to the presence of exposed uranium

trapped in the pile from previous ruptures. This Instrument has,

however, proved to be a rather reliable individual metal channel

scanner and is used only for this purpose.

Although no serious difficulty was caused by slug failure in

1949, jacket rupture is becoming a more serious problem. In view

of this, and since an additional supply of X-slugs will be necessary
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II. Pile Operation: - (Continued)

during 1950, efforts are being made to obtain aluminum-silicon

bonded slugs made according to the Hanford technique. It is

expected that the Al-Si bonded slugs will reduce the frequency of

ruptured jackets and permit the slug jacket temperatures to be

raised from the current maximum of 245°C. to a maximum of 350°C.

with an accompanying increase in pile power and neutron flux of

thirty to thirty-five percent. This will materially help both

the research work and radioisotope program at ORNL.

Methods of catching the bulk of the radioactive particulate

matter accompanying the removal of objects from the pile were

devised early in the year. The methods in general were wiping

with a damp cloth or a combination of brushes and a vacuum exhaust

system. A very marked decrease in the amount of particulate radio

activity discharged into the Pile Building has been made, but it

has been found virtually impossible to eliminate such particles

completely. Some further Improvement is expected to be made early

in 1950 by installation of a belt conveyor as a replacement for

graphite stringers used in Holes 13, 14, and 16.

The Hole 22 pneumatic tube, which extended through the pile,

was removed during construction of the south experimental balconies.

A new pneumatic tube facility was Installed during December con

sisting of two tubes extending only from the south face to the

middle of the pile, making the north half of the hole available

for other work. The larger tube takes the original size rabbit

with inside dimensions of three-fourths inch in diameter and two

and three-eighths inches in length. The new tube takes rabbits

with inside dimensions of seven-sixteenths inch in diameter and

two inches in length.
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II. Pile Operation: - (Continued)

A pneumatic tube was installed in Metal Channel 2079 on

December 12,1949. This tube is to be used to activate Large gold

sources for gamma radiation damage studies.

The excess pile reactivity is between ninety and one hundred

Inhours. The approximate forty-Inhour decrease from last month

was due principally to the Insertion of the gold sources in Jfetal

Channel 2079. Sufficient reactivity has been available at all

times during the year to permit the installation of all equipment

desired and still have an adequate reserve for good pile control.

The permanentization as scheduled under Plan H will provide a

new change house and storage room in the area west of the Pile

Building and north of the core annex, replacement of the south

balconies with stronger steel and concrete air-conditioned balconies,

replacement of the control wiring of the pile, a complete painting

and re-roofing of the Pile Building, new inlet air filter house,

replacement of the wood frame portion of the Fan House, and

replacement of the pile cooling fans. The new change house and

storage room was started during September, 1949, and Is slightly

over half completed. The replacement of the south experimental

levels was started during October, 1949, and is now about ninety

percent completed. The balcony construction program still causes

some difficulty to research workers in the south balconies.

The duct work for the central air-condition system to be used

for the south balconies has been installed, but the unit itself

has not arrived. Except for the painting of the inside of the

Pile Building, which is perhaps two-thirds completed, and re-roofing,

which is also about two-thirds completed, the other permanentization
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II. Pile Operation: - (Continued)

items are in various stages of design with no construction having

been started.

III. Filter House:

The following table compares the pressure drop across the

exhaust air filters of last month and this month with that experienced

immediately after replacement of the filters;

FG #50
GLASS WOOL FILTERS CWS #6 PAPER ACROSS HOUSE

Date Inches w.g. $ Increase Inches w.g. * Increase Inches w.g. * Increase

Clean Filters 1.1 -- 1.0 -- 3-3

11-30-49 4.0 264 2.2 120 7.7 133
12-31-49 3.0 -25 2.5 12 6.8 -12

Pressure losses reflect the change of all the AAF filters

(glass wool) in No. 2 Cell on December 19, 1949. The replacement

pockets were loaded with a layer of FG #25 backed up with a layer

of FG #50 instead of the previous loading of two layers of FG #50.

Experimental data indicate that the use of such a loading will give

much longer filter life and is considerably less expensive than

two layers of FG #50. A similar filter change was made on No. 4

Cell on April 25, 1949.

Since the Filter House was put in service November 14, 1948,

it has been necessary to replace only one half of the glass wool

medium due to high pressure losses. A few CWS #6 frames were removed

for experimental reasons, but no change has been necessary due to

pressure losses. The replacement of filters has fortunately been

much less than was originally expected.
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III. Filter House: - (Continued)

The build-up of radioactiviey in the Filter House has not been

nearly so great as had been predicted from data collected in the

Fall of 1948. A study of the activity in the Filter House was

made during April, 1948, and the AAF cell found to have approximately

one hundred and fifty millicuries of beta activity and sixty milli

curies of gamma activity. The CWS #6 filters had caught approximately

one hundred and ten millicuries of beta and gamma activity.

Since all slugs rupturing recently have been removed before

any large amount of oxidation and the radiation meters in the filter

cells have shown no appreciable increase in activity, it Is highly

improbable that the entire Filter House contains over a curie of

activity.

Operation of the Filter House has been satisfactory during the

year. The removal scheme for the glass wool filters is very satis

factory; however, the removal and replacement of CWS #6 filters

is unreasonably difficult due to improper design. The performance

of the ionization chambers to measure total activity has not been

entirely satisfactory.

The Filter House has been evaluated as the removal of particulate

activity and it is indicated that the only particulate activity

found after filtration was due to decay of certain radioactive

fission gases to solid radioactive particles.

IV. Fan Operation;

The fans operated without any difficulty during the month.

There were seven bearing failures on the two fans during 1947,

four in 1948, and three in 1949. Even though the bearing performance

is Improving and the changing of bearings is much less difficult



12.

IV. Fan Operation; - (Continued)

since the new Filter House prevents any appreciable build-up of

radioactivity In the fans, the fans are scheduled for replacement

during the coming year. The new fans will be slightly higher in

capacity, equipped with sleeva bearings instead of ball bearings,

and driven with the existing motors. This replacement Is to be

made due to frequent bearing failures. Also, it has been considered

necessary to have an Operator in the Fan House at all times, since

the No. 2 Fan failure on August 8, 1944, in which the fan was

completely demolished.

V. Radioisotopes;

The following is a comparison of the radioisotope and research

samples charged into the pile during the year 1949 with those

handled in 1948;

1948 1949

Stringers 13, 14, & 16
Hole 22 (Pneumatic Tube)
All Other Holes

TOTAL BY GROUPS

TOTAL FOR YEAR

Research Radioisotopes Research Radioisotopes

248 1,156
446 29
132 160

338
506
180

1,279
52

215

826 „1>345 1,024 1,546

2,171 2S 570

At the end of December, 1949, there were 372 cans of target

material in Stringers 13, 14, and 16, compared to 353 cans of

target material in these stringers at the end of November, 1949.
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B. CHEMICAL SEPARATIONS AND ISOTOPE DEVELOPMENT DEPARTMENTS

I. Radioisotopes;

1. Iodine (l!31 - 8d)

Ten ORNL slugs were processed and 18,428 millicuries shipped.

The equipment was shut down during the first two weeks of the

month because of the large amount of product left from the

last run made from Hanford slugs.

Slightly higher than normal air counts were experienced

during certain transfer operations during the month. It appears

that this is caused by small leaks in the lines which are not

serious enough to justify decontamination of the cells. This

condition will be corrected when the tie-in is made to the new

exhaust stack.

Summary of Operation for the Year 1949

Practically all 1^31 produced in 1949 came from the fission

iodine process. Only eight cans of tellurium were processed

in January.

The equipment operated well during most of the year. The

cell was decontaminated once to replace ionization chambers

and to repair leaks in UNH transfer lines and sample line.

Hanford-irradiated slugs were successfully used in three

runs. In each case, a sufficient amount of ll31 was produced

from two slugs to satisfy demands for a three-week period. The

two-week period following the run was used for either repairs

to equipment or processing of other Isotopes.

Additional shielding was Installed in Room 10 to decrease the

background In that operating area early in the year. After the

first Hanford-slug run, it was also necessary to add lead shielding

between Rooms 10 and 11 in order to reduce the background in Room 11.
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I. Radioisotopes g - (Continued)

2. Phosphorus (p32 . 1^.33.)

Twenty 2,000-gram cans of irradiated sulfur were processed

and 6,009 millicuries shipped.

All extractions but one yielded 800 to 900 millicuries per

can. The one exceptirr. gave 600 millicuries. The reason for

the lew yield is not known.

Final purification yields, based on amounts of p32 extracted

from the sulfur, ranged between 59* and 74*. A large percentage

of the glass-ware (final purification) losses are due to product-

adsorbing on the equipment.

Summary of Operation for the Year 1949

It was hoped at one time that the equipment located in

Cell V would be capable of producing enough p32 to meet re

quirements until new permanent equipment was set up In the

900 Area. After many equipment failures, however, it became

apparent by September that temporary equipment had to be set up

before the 900 Area equipment could be put into operation.

Two temporary extractors were fabricated and Installed on

the east side of the ruthenium equipment at the Tank Farm, and

the product purification glassware was installed In Building 204.

The work was done on an emergency basis and production in the

new equipment was begun in October.

Although the temporary equipment etlll leaves much to be

desired, it has operate! well enough to produce an adequate

amount of product to satisfy all demands.
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I. Radioisotopes; - (Continued)

2. Phosphorus Development Work

Fabrication of parts for the sulfur extraction equipment

is approximately 10* completed. Further progress is contingent

upon the arrival of special valves and other purchased parts.

During the month it was decided to revise the present

containers used for Irradiation of sulfur in the X-pile. The

main feature in the new designs under investigation is provision

of greater clearance in the graphite channel to permit greater

flow of cooling air and allow contact with the graphite only

through two thin ribsj these measures will allow the sulfur

to remain much cooler, below the melting point. It is advan

tageous to maintain the sulfur below the melting point to allow

the can to be completely filled, minimize gas pressure and

sulfur leakage, and reduce corrosion of the aluminum can. The

opening in the end of the can for loading and unloading sulfur

is being enlarged to facilitate these operations. The general

construction of the can is being revised to permit easier and

cheaper fabrication.

Nine sulfur slugs irradiated at Hanford, containing approxi

mately 100 grams each, were received and processed. The yield,

calculated to the time of discharge at Hanford, was 7,100

millicuries or 71 millicuries per gram. However, approximately

twenty-seven days intervened between discharge and shipment

of product solutions, so that only 1,900 millicuries were

finally obtained. Experience in shipping and handling this

material will improve the overall yield and this new source will

provide an important addition to our supply of P3.



Radioisotopes: -

2. Phosphorus Development Work

Approximately fifty millicuries of carrier-free P32

were produced from wastes during the month.

3. Carbon (C^ - 5720y)

Four runs, using one hundred cans of Ca(N03)2 each,

were made to yield a total of 313 millicuries with an average

isotopic ratio of 7.35*. One run was made with an isotopic

ratio of 9.0$, which is an all-time record for the calcium

nitrate process.

Summary of Operations for the Year 1949

A total of 2,980 cans of calcium nitrate slugs was

processed to yield 3,402 millicuries of C1^ with an average

isotopic ratio of 5.39*. The equipment operated with only

minor difficulties during the entire year.

At the end of the year a total of 4,030 cans of calcium

nitrate remained in the pile. These will be processed as

fast as can be practically scheduled so that the equipment

in Cell V can be removed to make room for other purposes.

It is expected that by the time these cans are used up, the

beryllium-nitride processing equipment will be in operation

in the 900 Area.

Carbon (C^-glOOy) Be^N? Process - Development Work

Design work on the Be3N2-C:L^ installation in Building 905

is approximately 50* completed.
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I. Radioisotopes; - (Continued)

4. Sulfur (S35 . 87.Id)

A Hanford-irradiated unit of NaCl was processed to

produce 5,250 millicuries of carrier-free sulfate. Analysis

of this batch is as follows:

Concentration 27.7 mc S35/tai
Total Solids —0.2 mg/ml
NVM- 0.0 mg/ml
SO^- Not detected

A large portion of this batch will be converted to

elemental sulfur (with carrier) for a special order.

5. Fission Products

Run SS-20, processing old Hanford metal for long-lived

fission products, was started early this month and is still

in progress; end products are now being taken off. The

composition of this fission product solution, calculated

from starting analyses, is as follows;

Input, gross beta, 16,950 mc.

Breakdown of Various Species

Starting Solution Estimated Recovery

Zr-Cb 15 mc 10 mc
ru106 627 400
Csl37- 1850 - - 1500
Rare Earths 4740 . 4000
CelW 5800 - 5000
Sr90 2000- 1500

TOTAL- 15,032 - 12,400

All effluents from every stage on every column have

been saved and analyzed to track down the distribution of

Cs, Ru, Tc, and the more obscure rare earths.



18.

I. Radioisotopes; - (Continued)

5. Fission Products

Approximately 100* of the cesium appeared in the 0.25 M

H2SO4 uranium effluent from column No. 2. A sodium diuranate

precipitation was made on the fifty-six liters of total effluent.

The supernatant liquid was decented off, diluted one to five

and put through 2.5 liters of Dowex 50 resin in column No. 2.

The cesium was put on the column until it began to break

through into the effluent. The column was then washed with

water, the sodium removed with 0.1 N HC1, and Cs stripped

off in 6 N HC1.

The UNH effluent from column No. 2 was treated with

platinum sulfide to precipitate ruthenium and technetium.

The precipitate was filtered out in a Stang reactor and

dissolved in ammonia-hydrogen peroxide mixture; ruthenium was

distilled from this solution in the regular production apparatus,

using KMiOip^SOk oxidizing agent. Only about one half of the

ruthenium was carried from the solution with platinum sulfide;

lead sulfide scavenger will be used in future precipitations

to increase the efficiency of this step. A portion of the

ruthenium effluent will be made alkaline and passed through

an anion exchange column to check the efficiency of removal

of ruthenium as the ruthenate by this medium. However, it

is anticipated that the anion resin will be damaged by

radiation if any considerable amount of ruthenium is taken

up.
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I. Radioisotopes; - (Continued)

5. Fission Products

The column No. 1 product, Zr-Cb, showed little activity,

as expected. There should be much inactive zirconium in

this fraction which may be of scientific interest, so this

sample was stored for future reference.

The rare earth group, which should contain appreciable

amounts of Pm, Eu, Sm, was separated and will be further

fractionated by Ion exchange and an electrolytic reduction

and co-precipitation method which takes advantage of the

fact that europium, unlike most rare earths, may be reduced

to a lower valence state and co-precipitated with strontium

sulfate.

Dowex 50 (Nalclte HCR) was used in the main separations

column No. 2 for the first time. The total volume of resin

used was 1.25 liters. For this particular application

Dowex 50 resin was found to be inferior in almost every

respect when compared with Amberlite resin. The charge was

put on the column three times slower than with Amberlite;

uranium removal required 25* more sulfuric acid and was

slower by a factor of six. Stripping the fission products

with 10* HNO3 was no slower than with Amberlite, but there

was a great deal of "color throw". The concentrate (in the

evaporator) of the 10* HNO3 stripping solution was a dark

green viscous liquid which was finally cleared up after

prolonged oxidation with boiling aqua regia.
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I. Radioisotopes; - (Continued)

5. Fission Products

Ninety percent of the operating manual write-up has

been completed and two Chemical Separations Department

operators are in training.

a. Columbium (Cb95 . 35a)

A special order has been received in which the user

desires to have Cb^5 in citric rather than oxalic acid.

The Cb was carried on Mn02 as usual and then dissolved in

0.2 M citric acid. The solution was passed through a

Dowex 50 column to remove the Itafrr and the Cb passed

through into the effluent. However, since citric acid

complexes Cb to a lesser degree than oxalic acid, the

losses on the resin were considerably higher than in the

normal procedure.

b. Strontium (Sr9° - 25y)

Equipment for purification of Sr?0 by either of

two processes is installed in Building 907 and will be

started up when the ventilation system for the 9°0 Area

is put into operation.

c* Cesium (Csl37 . 33y)

Four batches of cesium were processed during the

month and approximately 2,000 millicuries of Cs!37 were

produced. All outstanding orders were filled,

d. Barium (Bal^O . 12.8d)

A special order was received to prepare Bal1*0,

containing inactive Ba carrier, but essentially free

from Sr, active or inactive. Preliminary experiments
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I. Radioisotopes; - (Continued)

5. Fission Products

d. Barium (Ba1^0 - 12.8d)

were made to show that Bal^° could be produced to

contain less than 0.01$ Sr.

6. Tritium (H3 - L2.Ly)

A system for the purification, assaying, storage, and

packaging of tritium has been designed. All necessary

parts have either been fabricated or are on order. An

electrometer has been completed for use In measuring ion

chamber currents for the assay of tritium.

The hood to enclose the equipment is now being fabricated

in the shops and should be completed by February 1, 1950.

The containers for shipping radioactive gases have

been designed, following the Argonne design in most details.

Two sizes of bulbs are planned at present, 10 ml and 25 ml.

7. Ruthenium (Rul°6 - iy)

Approximately 200 millicuries of high specific activity

Eu106 ( 10 mc/mg Ru) was produced from the SS #20.platinum

sulfide precipitate. This material will be used for the

125-mlllicurie small source which has been held up pending

the preparation of high, specific activity Ru1 .

8. Iron (Fe55-59 - 4y> 44a)

A Hanford-irradiated sample of normal iron was processed.

Since some of the iron powder was needed for a special order,

the ampoule was opened in air. It was observed that there

was considerable gas pressure within the ampoule; this had

not been observed before, because the ampoule is ordinarily
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Radioisotopes; - (Continued)

8. Iron (Fe^5-59 _ kj} i^d)

opened under water. The brilliant blue-green flash of

light that always accompanies the rupture of these irradiated

ampoules occurred as usual. The remainder of the iron was

processed into ferric chloride solution to be assayed and

dispensed.

9. Calcium (Ca^ - l80d)

A sample of Ca^ (enriched material from Y-12) was

irradiated at Hanford for approximately one year. This

material was processed and prepared as a solution of CaCl2

with the following analysis;

Total Ca1^..>-,-._--.__ 183 mc
Concentration-------!.46 mc/ml
Specific Activity-—1.83 mc/mg Ca
Acidity—— — — — -0.067 H

A batch of low specific activity material was prepared

from Ca(N03)2 waste from the C1J+ process. Analysis of CaCl2

solution!

Total Ca^-—~— — -29 mc
Concentration-------0.058 mc/ml
Specific Activity—0.00057 mc/mg Ca
Acidity—— — ———0.115 N

10. Cyclotron Targets

Two Na22; one Co57? and one BeT target are being

processed. The Fe^9 target has not yet been received. One

test target for I12^ was processed and the yield tentatively

found to be much lower than anticipated. It is believed

125that the original information received on the amount of I

formed per beam hour of bombardment is in error.
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10. Cyclotron Targets

Following is a table showing the bombardments received,

the bombardments in production but not received, the total

number of cyclotron hours outstanding on the purchase order

to each institution, and the shipments of processed cyclotron

isotopes;

M.I.T. Calif. Pittsburgh St. Louis

Bombardments

Received:

-22 . . 5 bombardments—3 bombardments
(201.75 hrs.) (200 hourB)

Be?- •3 bombardments-
(60 hours)

,-125 , ,_ , 1 bombardment
^ hours)

57 . 2 bombardments
Co

Bombardments Requested

but not Received:

(50 hours)

22_ ,__ .— 1 bombardment
^Qo hours)Na

As73_

Mn^2-

2n 5 i bombardment—1 bombardmeat-
(100 hours) (40 hours)

ye59 , , . 2 bombardments-
(90 hours)

Total Number of Cyclotron
Hours Outstanding;

750 750

Shipments of Cyclotron Processed Isotopes;

Na22 (^ shipments - .9 mc)

Be7 (1 Shipment - .673 mc)

•1 bombardment-

(10 hours)

-1 bombardment-

(10 hours)

488.25 490



I. Radioisotopes: -

10. Cyclotron Targets

The delay In the completion of the Radioisotope Area is

preventing production of a number of cyclotron targets. Out

standing orders are on hand for the following cyclotron

Isotopes: Be7, Na22^ j.125^ Zn^, and Fe59.

11. Miscellaneous

a. Thallium (T12(A - 2.7y)

A Hanford-irradiated unit was processed to produce

thallium nitrate solution for dispensing. The analysis

is not completed.

d. Titanium (Ti^1 - 72d)

Ti02 irradiated in the X-pile was purified and

prepared as TiCl3 solution for dispensing. Analysis

is given below.

Concentration 0.00026 mc/ml
Specific Activity--5.3 x 10"' mc/mg Ti

II. Tank Farm and Burial Ground:

1. General

Approximately 91,200 gallons of precipitated metal

Bupernate were jetted from W-7 tank to the Chemical Waste

System. This contained an average of .012* uranium. As

soon as this transfer was made, 85,200 gallons of metal

waste from W-9 and W-4 were jetted to W-7 tank and 4,900

gallons of 50* caustic were added to precipitate the uranium.

This slurry la now settling prior to decantation.
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II. Tank Farm and Burial Ground: - (Continued)

2. Wastes Discharged to the White Oak Creek

As indicated in the table below, approximately 7.97 curies

of beta activity were discharged from the Settling Basin this

month. This was the lowest discharge of activity for any

similar period in the last several years.

Discharged From Gallons Curies

Settling Basin 19,562,000 7.97
Retention Pond 494,500 1.05

3. Chemical Waste Evaporator

The operation of the evaporator was continued as was

outlined in last month's report. Due to high specific

gravity feed solution during most of the month, poor volume

reductions were obtained.

The evaporator was shut down for a few hours of one day

for the installation of an anti-foam feed line. The pump

to this line has not yet been connected.

4. Waste Tank Inventory

HOT PILOT PLANT STORAGE

Tanks Gallons Capacity Gallons In; Gallons Out Discharged to Free Space

W-3 41,300 ,00 - 5,624

CHEMICAL WASTE STORAGE

w_5 170,000 243,414 247,014 Evaporator 45,600

EVAPORATOR CONCENTRATE STORAGE

W-6 170,000 26,400 49,200 W-8 88,800

W-8 170,000 58,800 0 - ^0,800

METAL WASTE STORAGE

W-4,7,9,10 543,000 5,080 40,800 Evaporator 91,760
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5. Special Wastes

a. Six shipments from Dayton were buried.

b. Two shipments from K-25, one from Y-12, and one

from NEPA were buried.

c. Eleven drums and eight pots of uranium-plutonium

waste and one pot of chemical waste were received from

Chicago this month.

d. A total of 262,534 grams of uranium was received in the

Metal Waste System this month. Of this, the Operations

Division, Chemical Separations, transferred 48,972 grams

and the Technical Division, Section I, transferred

213,562 grams.

6. Summary of Operation for the Year 1949

The year's highlight in the operation of the waste

disposal system was the addition of the chemical waste evaporator

in June. The problem of radioactive waste disposal became

progressively greater in 1948 so that by January it was

practically impossible to dispose of all laboratory wastes by

discharging them to the White Oak Creek after storage and

decay at the Tank Farm. Before the evaporator was put into

operation, the storage problem became so acute that It became

necessary to store some of the active wastes in an open pond.

The situation improved immediately after the evaporator

was put in operation and it continued to steadily improve

so that in the month of December, less than eight curies

were discharged from the Settling Basin to the Creek as

compared to a monthly average of 140 curies for the first five

months of year before the evaporator was put into operation.}
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6. Summary of Operation for the Year 1949

Future operation of the evaporator is expected to further

decrease the output of activity into the Creek. To date it

has been impossible to operate the evaporator under optimum

conditions because of the tremendous backlog of waste built

up before the evaporator was put into operation. It has been

necessary to operate it far above its design capacity in order

to keep up with current wastes and to process the backlog.

To further aggravate the situation, this large backlog of

wastes consisted of caustic supernatant from the metal

waste tanks which is extremely difficult to process because

of its foaming characteristics.

As previously mentioned, the discharge of activity from

the Settling Basin to the Creek, during the first five

months of the year, prior to the Installation of the evaporator,

averaged 140 curies per month and varied between 108 and 155

curies. The following table shows the monthly discharge of

activity since the installation of the evaporator and some

corresponding data on the evaporator operation;

Month

Beta Curies From Beta Curies From
Settling Basin Gallons Fed To Beta Curies To Evaporator to
To Creek Evaporator Evaporator Settling Basin

June 63.5 130,466 * *

July 50.4 231,059 * #

August 98.4 213,242 730.3 38.5
September 6l.7 258,170 935.6 12.0

October 32.0 245,140 718.0 20.9
November 16.2 285,143 1,851.3 7.8
December 8.0 247,014 578.1 2.1

TOTAL 216.3 1,248,709 4,813.3 81.3

* Accurate records for the first two months of evaporator operation are
not available. The data for this period is not included in the totals.
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6. Summary of Operation for the Year 1949

In comparing the second and fifth column, it is interesting

to note that the activity dischared from the Settling Basin

to the Creek is much greater than the activity discharged

from the evaporator to the Settling Basin. This indicates

that the bulk of the activity now entering the Creek comes

not from the "hot" lines which are tied into the evaporator

but from the large-volume wastes which are discharged directly

into the Settling Basin by the process waste lines. The need

for a better separation of "hot" and "cold" wastes entering

the process waste lines, which Is planned for In the alterations

under Plan "H", Is quite evident.
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III. RaLa (Ba1^0 - 12.5d):

After the successful completion of the experimental resin

column run in which the wastes from the last RaLa run were used,

an attempt was made to arrange for processing of the next complete

batch, scheduled for Los Alamos, through the same resin column.

Upon checking with Los Alamos, however, it was found that it was

extremely important to Lob Alamos that the next run be shipped

on schedule and that it would not be practical to risk a late

shipment because of this experimental work.

Arrangements are now being made to make a complete run solely

for experimental purposes so that it will not possibly interfere

with schedules at Los Alamos.

The dissolves and vessel off-gas lines were rerouted to permit

excavation for the Physics of Solids Building construction.

The equipment was readied for the next run which Is scheduled

to start on January 1, 1950.

Summary of Operation for the Year 1949

During the year, a total of 28,073 curies of product was

shipped in nine batches. Thla was the greatest quantity shipped

in any one year. The following table shows a comparison of

significant production figures for the years 1948 and 1949s

1948 1949

Number of Shipments-—, — — — _—6—-—. .-9

Curies Shipped——————13,896—-—28,073
Chemical Yield——— — ——68*——60.5*
Pounds of Uranium Used- — -—-11,619 —-,3,863

The great decrease in the amount of uranium used is due to the

change from using ORNL-irradiated slugs to Hanford slugs. This

change was made In December, 1948, but the first completely
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successful run using Hanford material was not made until

April, 1949.

The yields shown do not include decay losses; all analytical

data was based on the last separation time. The processing time

for each run was approximately ten days In 1948, as compared to

five toys in 1949. This saving in processing time, due almost

entirely to the change to using Hanford slugs, saved approximately

24* of the starting product in each run even though this saving

does not appear In the yield figures.

The higher chemical yield in 1948, when ORNL slugs were used,

was also a result of reprocessing many of the wastes when an

insufficient amount of product appeared Imminent during the course

of the run. Although much of the starting product was lost in

decay and shipments were frequently delayed as a result of re

processing, these facts do net appear in this comparison. Since

Hanford slugs were put into use, there was usually sufficient

product left in spite of some high losses so that it was seldom

necessary to reprocess the waet.es or to delay shipments. This

policy has been proven more satisfactory to Los Alamos. It has also

been more advantageous to us since it Involves less equipment wear,

fewer repairs, fewer samples, and, as a result, less exposure of

personnel to radiation.

Only one major cell decontamination (not including several

cubicle decontaminations) was required during the year 1949, as

compared to two decontaminations during the year 1948. This is

the best record of any year, though it is still undesirable from

the standpoint of exposure of personnel and could be eliminated

if better equipment were available,
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C. ISOTOPE CONTROL DEPARTMENT

I. General:

During December, 1949, there were 430 radioisotope shipments,

compared with 542 during November. The decrease was largely due

to the seasonal drop during the holiday season.

In 1948 there were 3,543 radioisotope shipments, compared

with 5,597 in 1949. This is an Increase of over 50*. Over twice

as much material was shipped in 1949 in terms of millicuries.

Furthermore, the rate at which shipments were being made at the

end of 1949 in terms of millicuries represented an increase of

about three times over 1948. This Indicates a marked Increase in

the average size of shipments.

The anticipated decrease of foreign sales for 1950 is clearly

shown In the table below, where only 320 shipments were made in

1949, compared with 332 in 1948.

It is also Interesting to note that the percentage increase

in project shipments was just slightly less than that for domestic

shipments.

The breakdown of shipments according to separated and un-

separated material is as follows;

NOVEMBER DECEMBER TOTAL

1949 1949 August, 1946, to December, 1949, Inc.

Separated Material 441 36l 8,769
706-D Area

Unseparated Material 101 69 2,583
100 Area

542 430 11,352
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I. General: (Continued)

The breakdown of shipments according to non-project, project.

and foreign shipments is as follows;

NOVEMBER

1949
DECEMBER

1949

SHIPMENTS

1948
SHIPMENTS

1949
*

INCREASE

Non-Project
Project
Foreign

404
118

20

325
88

17

2,633
578
332

4,334
943
320

/64*
/63*
-0.5*

TOTALS 542 430 3,543 5,597 /57*

II. Cobalt 60:

Nineteen hundred forty-nine has seen the development of

Cobalt 60 sources to a point where they have become very popular

and where medical Institutions are ready to order very large

quantities in the order of 100 to 1,000 curies. Production,

however, has been seriously hampered due to the restrictions

by the Atomic Energy Commission on Hanford irradiations so that

at the present time, we have only 1,700 curies on hand. Of this,

about 1,600 curies have either been allocated or already ordered.

Furthermore, the prospects for additional production are such

that none will be available until the end of 1950. Therefore, it

appears that there will be a considerable shortage of this isotope

during 1950.

Due to the much higher flux in the Canadian Chalk River pile,

Cobalt 60 with a specific activity of eight times that available

in the United States is being made and sold by Canada. Since

the highest specific activity available in the United States is

about one curie per gram, higher specific activity material will

have to be obtained from Canada.
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11• Cobalt 60: - (Continued)

Four slugs irradiated at Hanford for approximately seven

months were received in December, 1949, and several samples checked

for specific activity. This was found to vary from 0.9 to 1.1

curies per gram.

III. Hanford Irradiations;

The Atomic Energy Commission has finally granted an increase

in the allocation of inhours at Hanford for isotope irradiations.

It is understood that ninety inhours will be available during

December and January, and one hundred inhours will be available

thereafter. This will be used mainly for the irradiation of

beryllium nitride and cobalt. Due to the demand for Cobalt 60,

it may be necessary to request a further allocation of inhours

for the production of this isotope.

IV. Activation Analyses;

Activation analyses, being investigated by personnel in the

Chemistry Division, have been requested as follows;

1. Carbide and Carbon Chemicals Division, Union Carbide and

Carbon Corporation, South Charleston, West Virginia.

Six samples of vinylite from South Charleston were

forwarded for activation analyses for iron and other

trace elements.

This material has been activated but it has been

found necessary to ash the sampleB prior to activation.

A second set of six samples have been sent from

South Charleston, December 20, 1949, for analyses for

cadmium and other trace analyses.
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2. California Research Corporation.

Three samples of bentonite were delivered to ORNL,

December 2, 1949, for determination of the long-lived

activities which will be present after activation. It

is desired to determine whether it will be feasible to

make radiographs of core drillings which have been im

pregnated with bentonite mud. Bentonite has considerable

application in oil fields where it is used to carry

away the drilling chips.

Samples of bentonite have been irradiated and the

large amount of sodium activity is being allowed to

decay before the long-lived activities are studied.

3. Dow Chemical Company.

Three samples of magnesium were submitted to ORNL,

December 22, 1949, to determine trace impurities especially

of non-metallic materials and alkali metals.

V. Outstanding Orders;

The major portion of the outstanding orders now on hand are

for cyclotron isotopes, carrier-free Calcium 45, Fe^" prepared

from enriched Fe^", and Sr90„ other outstanding orders are

mainly for high specific activity isotopes being produced at

Hanford.

VI. Tritium and Helium 3;

Approximately 200 cc of tritium and 7 cc of Helium 3 have

been received from Argonne National Laboratory to be used in the

Isotope Distribution Program.
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VII. High Specific Activity Isotopes;

High specific activity Fe^9 and Ca^ have been very success

fully prepared in the past year by irradiating Fe" and Ca1^

(enriched at Y-12) at Hanford. The specific activity of each

of these isotopes is in the neighborhood of one millicurie per

milligram. It appears that this method may be extended to other

radioisotopes where high specific activities are important.

VIII. Radioisotope Processing Area;

In the isotope Processing Area tests were made of the operation

of the exhaust blowers, motors, and the steam turbine; after

adjustment of the sheaves of the 60,000 c.f.m. blower, indications

are that all are satisfactory.

ORNL personnel completed installation and adjustment of most

of the remote control Isotope packaging equipment. Packing is

scheduled to start about January 15, 1950. Installation of

the equipment in the Decontamination Building was completed and

operation started.

wp

Jgan B. Emlet, Director
'Operations Division
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IX. S-F Material Control:

1. Eleven fuel assemblies for the MTR Project have been

received and are being stored by the S-F Accountability

Office until the Technical Division is ready to use them.

The Analytical Laboratory, which performed the analyses of

this material, ie currently transferring all wastes and

unused portions of samples to the Accountability Office for

disposal. At this writing, one shipment of this type of

material has already been sent to Y-12 for recovery.

2. In addition to the storage of the fuel assemblies for the

MTR, the Accountability Office is also providing storage

for the product of the U235 recovery process which was

recently completed by the Hot Pilot Plant of the Technical

Division. At the present time, we have received all of the

material from the Pilot Plant Group and have since sent

approximately one half of it to the Semi-Works Group for

decontamination. One-third of this amount has been decon

taminated and is being stored by the Accountability Office

awaiting transfer to the Y-12 Area for future work at that

site.

3. A clean-up campaign of the Accountability Office's storage

vault facilities was inaugurated during the month,and, as a

result, large amounts of enriched and normal uranium of various

sizes and compounds were forwarded to Y-12 for recovery.

4. In connection with the clean-up program mentioned in the

foregoing paragraph, a letter was written to the Atomic Energy

Commission on December 27, 1949, advising them that we have

approximately 625 pounds of both contaminated and non-contaminated
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4. beryllium scrap which we would like to return to AEC

production channels. This letter requested that they advise

us as to what course of action should be followed in making

disposition. It is expected that a reply will be forth

coming at an early date.

5. One car was received from Hanford containing miscellaneous

orders of special materials, as well as S-F materials. Also

received on this car were the "Monster" containers which

will be used between the Laboratory and the Canadian Project

for work which the Laboratory plans to do for Chalk River

in the ensuing months.

6. On December 15, 1949, two analytical laboratories were visited

for the purpose of auditing analytical data records which

cover samples of S-F materials consisting of less than 50 mgs.

concentration per sample.

The procedure for maintaining analytical data records

was established in September, 1949, to provide for the

transfer of S-F material samples for analysis purposes in

lieu of the use of an Intra-Plant Transfer. In addition,

the procedure requires the analytical laboratory to reflect

the disposition of each sample analyzed.

The procedure functions as follows; When an S-F sample

is submitted for analysis, it must be accompanied with a

form entitled "Request for Analysis". This form indicates

the analysis desired, type of material, any historical data

peculiar to the sample, and the S-F concentration. The

laboratory in turn performs the requested work, records the
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6. results on a pre-numbered control form, indicates the sample

disposition, and cross-indexes the "Request for Analysis"

form with the pre-numbered control form number.

In auditing these records, it was found that the procedure

was being followed with extreme care. All records checked

were in very good order, and disposition of samples was

given in all cases. Such terms as; "sample returned to

sender","sample stored in safe", or "highly diluted, sample

disposed of in chemical waste system", were employed in

designating sample disposition. The pre-numbered control

forms charged to the laboratories' were verified and accounted

for.

7. Following is a summary of receipts and shipments of S-F

materials for the month of December, 1949:

RECEIPTS

FROM

Argonne National Lab.

C&CCC, K-25 Area
n n n

C&CCC, Y-12 Area
« « «

MATERIAL

Waste Solution (depleted)

II BP Blends (depleted)
Waste Solution (depleted)

Waste Solution (depleted)

Hanford Waste (depleted)
Normal Uranium

Hanford Waste Scrap (radioactive
glass and paper)

Nitrate (normal)
Uranyl Nitrate (normal)
Nickel-Plated Uranium Slugs(normal) 2^332.00 gm

CONTENT

62.00 gm
.13 gm

39,193.00 mg
460.00 kg
284.70 mg

60,744.00 gm
410.52 mg

2,735.00 gm
3,059.00 gm

25.00 gm

75,784.20 gm
91,724.30 gm

Pu

Pu

Pu

Pu
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SHIPMENTS

7.

TO

Argonne National Lab.

C&CCC, K-25 Area

C&CCC, Y-12 Area

it tt n

»i tt It

Naval Research Lab.

Knolls Atomic Power Lab.

Mallinckrodt Chem. Co.

MATERIAL

Hot X Slugs (depleted)

UF6 (depleted)

Normal Uranium Scrap
X Size Slugs
Normal Uranium

Enriched Uranium in Sulfuric

Acid and Ferric Ammonia Sulfate
Waste from Samples and Used
Portions of Samples (94.3*)
Enriched Uranium (4 to 6.5*)
Rags, Oil, Paper, and Scrap Metal
92.9* Enriched Uranium-Beryllium
Alloy in 150 ml. Solution
Enriched Uranium (38.0$)
Enriched Uranium (93.0 to 95$)

Approximately 1 ml. of a 1 to 2
N.HNO3 Solution of Pu, Containing
Approximately 4000 d/m Pu.
Thorium Metal

9 Pieces Cut from X Slugs
(depleted)

Hot X Slugs (depleted)

Decontaminated Redox Uranium

UNH Solution

CONTENT

41,976.00 gm.
.67 gm. Pu

71.20 gm.
.0015 gm.Pu

1,606,459.00 gm.
4,664.00 gm.
6,996.00 gm.

19.62 gm.

234.071 gm.

.45 gm.
145.37 gm.
98.10 gm.

4,000.00 d/m
.605 gm.

300.00 gm.
.04 gm. Pu

275,176.00 gm.
4.63 gm. Pu

231,693.77 gm.
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