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. Inadequacy of facilities in present bulldings for work to
be done in proposed buillding was pointed out by C. D. Coryell.
Work with higher concentrations.of radioactive material than
present laboratory facilities safely permit was described as
esgential -to ‘securing data for the W-installation and highly
-desgirable for biological investigation and separation and
identification of fission products and associated radiation.

-A?:;ﬁ'j-dn-

s Inclusion of an 1solated cell bank and accompanying - - p'%Q
facilities for use of H. W. Stoughton's group was agreed on.

: ,ltlwas pointed out that approximately 20 gallons per week
of highly active material would have to be drained to-Bldg. 206

T - Letter Instructions Of

bl G

e thirough a 1,000 gal. monitoring tank which would pérmit diversion
b = of cell" Wash water to the non-active sewers. Use of stainless
FWWR- steel for the active sewer was agreed on,
éi‘%; ' It was pointed out that change house facilities for 25

= persons would have to be provided for use of persons who might
G2 acecumulate more radioactive material on clothing or body than
e, could be permitted in the balance of the plant. :
—
s Discussion of the cell ventilating system indicated that 1t
B8 should be.resistant to weak nitric and hydrochloric acid and

e that 1t should discharge approximately 10' above the roof, no )
[ciagn. stack being needed. It was also vointed out that cells 1n

which ether was used would have to be supplied with chilled air
for summer operation to prsventi boiling of the ether.

The following specifications wsre established for the
counter room:

1. Concrete walls covered with acoustical celoteXx.

2. Alr-conditioned.
3. Provided with stabilized source of 110-volt A-C.
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The following serviceswere reguested for lhe cells:

1. Drainage.
() Active orocess
(b) Non-activ: process

2. Water supply.
(a) Distilled
(b) Filtered

3. Electricity.
(a) &.C. 440 volt 3-vhase
(b) A.C. 110 volt single phase
(c) D.C. 120 volst
(d) D.C. 12 volt

4, Compressed air 80 lbs.

5., Steam.
(a) 125#
(b) 40#
(C) 5_’1

6;, Vacuum

- It was agreed that C. D. Coryell would secure data on the
possibility of installing periscopes as a substitute for glass
water chambers for observing the interior of the cells.

’
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C.D.Coryell, H.A.Lsvy, L:.E.Cohn

The Hot Laboratory {(Building 706C): uurvey of PurZ;se
and Construction Keguirements

-

. The following is a summary of the factors entering into

the construction of the Hot Laboratory (706C). We cover briefly
the unique character of the laboratory operations and the problems
vhich can be attacked adsquately only with materials produced in
this type of laboratory. A plan embodying the minimum facilities
required accompanies this memorandum, Yeatures involving unneces-
sarily large expense have been eliminated, and an analysis of the
requirements discloses nothing that should limpede rapid completion
of design and early completion of censtruction,

More detailed discussion of the neesds and purposes ol this
type of laboratory is to be found in memoranda and plans llsted at
the end of this communiocation.

The purnogse of the laborato is to prepare pile products
of high puri%y and speoiric aotivity from plle materials too radio-
aetive (1 - 20 ocuries) for handling without heavy permanent shield-
ing., The chemical pperations must therefore be done by remote
control. These operations include steps common to the laboratory
rather than those common to the semi-works and separations plant
in respect tos

a) small size of equipment (chemiocal glassware),
b) small amounts and high purity of materials,
c) design for wide variety of unit operations, and
d) high precision of control (ineluding visual ob-
servation of all steps).
The materials prepared in this laboratory are urgently
needed for the following work of the Clinton and Chicago programs
pointing toward:W Operatlons.

1. ProcessiDevelopment Studles
a) Massive tracer preparations essential for extended
decontamination studies on laboratory and semi-works

sczle.
, .p) Charescterization of hitherto unldentified fission
;Iom&m&”bmwmm“m products of very long life or of relatively low

vield, important in achieving 107-fold decontamin-
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¢) Attainment of % goncentrations of the product and
the fission products for process studies, particu-
larly of the stabllity of operating conditions and
materials towards intense radiations.

d) Accumulation of stocks of pure £ission material for
the development of rapld analytical methods on pro-
cess materials. v

-2, Study of Biological Hazards to determine: -
a) the toxlcity of £ission -products taken into the
bodies of animals and humans.

b) The permissible pollution of public water supplises,
fish breeding grounds, and agricultural areas dY
wabte solutions from plant operation.,

¢) The toxicity of radiocactive dusts and gases result-
ing from plant operation, waste disposal and leakage,
coatins failure, explosion, Oor senemy actlion.

d4) The character of biological damage resulting from
Pigsion product poisoning.

(The requirements for this work are discussed in
Memos 1 and 2.)

5. Fundamental Physical Studies
BCEs a) Complete characterization of fission product ¢ radi-
ations,
b) Study of other radicactive isotopes that can be pro-
duced by pile nsutrons. .
¢) The relation of biclozical damage to the chemical
character of the radioactive souroce.
d) Vork involving strong monoenergetie ¢ gources.
e) Highly active J sources for spectrographle work.
(See alsc Memo 3.)

The minimum egsential féatureé of the laboratery are enbodied
in the accompanying plan and ineclude:

1., Two banks of four jnterrelated shielded cells each., Three
of the four cells are 4' x 8¢ x 8% gnd-one~4vix 6! x.18%.
Dotails of the cells have been desoribed in a letter from
Coryell and Levy to whitaker, dated Ooct. 21, 1943 (iMemo 3).
The cells have walls and ceilings of concrete two feet
thick (adequate for 10 curies of 2 ¥ev o radiation in one
spot). The walls are pierced for control observation,
manipulation, and interconnection, A small passage with
a lead door provides accessibility for installation of
equipment, The size, shape, and facilities have Desn de-
signed for gpecific chemical operations, All cells are
, ventilated by forced draft; one cell in each bank, designed
' e for eﬁQg;ﬁggglAW}s provided with coolinzof intege air.
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2. Four cubicles, shielded for semi~hot work (up to 1 C),
in whioh operations are carried out after separation
of specific elements from the main mass in the bank,
These are essentially vcry small laboratories for one
man, with 6" conorete partitions, where table shielding
will be used,

3. Smell counting room with 2' concrete wells and ceiling,
and air eonditioning to protect the cocunters.,

4. Ohemical laboratory for the preparation of highly puri-
Tied reagents used in the bank separation processes,
and for the preparation of samples for counting,

5. Work room for comstructing the apparatus and remote con-
trol devices used in the cells., These are prineipally
specially designed glass vessels and hand-tailored con-
trols,

6. TFacilities for operation and personnel: office, small
utility room, change r¥oom, and lavatories.

The construction of the laboratory involves no new problems
on the plantsite, 7The featurss embodies above are those of a normal
chemical laborastory with the addition of large conerete hoods., Gen-
eral facilities need not be as elaborate as those in 7064,

Stainless steel it not required for the hot drains because
the small volumes of active waste will be no more corrosive than
ordinary chemical wastes., A small holding tank {(~8500 gal.) must
be provided for monitoring, so that occasional hot discharge solu-
tlons oan be sent to the main sterage tanks.

Space for difficultly obtaineble eair cosditioning equipment
for the counter room snd ether cells is provided and instellation
may be made by Maintenance whenever the eguipment arrives.

Mach of the accessory equipment such as glagsware, chemicals,
and counting instruments 1= on hand, and the rest can be obtained
through the Clinton Procurement Office. All remote control squip-
ment and items such as periscopes will be designed and construeted
through the Research Division in time for operation at the completion
of the construction,

From the above considerations we see no reason why the lab-
oratory bullding cannot be coustructed in two months, as Originally
estimated by the Clinton Administration. Delay in conpletion be-
yond liarch 1 at the latest will defeat in large part the purpose of
obtaini§§_}mgp;xanp‘%gggﬁggtion for W operations.




The personnel of the laboratory will be largely drawn from
members of the Chemical and Biologlcal Seotions now involved on
the same type of program with much weaker sources. The Hot lab-
oratory will increase trememdously the productivity of the effort
and the scope of the investigations of the above groups. Other
groups are completely dependent on these two Sections . for the
radioactive materials for thelr ressarch programs,.

_ Previous important communicetions on the laboratory are
given below:
(1) Memo MUC-KSC-13 ¥.E.Gohn to E.S.Cole {Chicago) %
Extraction Facilities at Clinton  9/7/43
(2) Memo %.E.Cohn to H.J.Curtis (Clinton)

By-Product Separation Laboratory 10/20/43
(3) Memo & Preliminary Plan

C.D.Coryell & L.A.,Levy to K.D.

CL 7064 - 23 whiteker (Clinton} The Hot Labor=- \)
astory for the Separation of
Fission Products 10/21/43
(4) Plans CL-706C~1 Refer by date to Drawings of
W.D.Webb and W.Taluo 10/30/43

et 864q.
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The purvose of 706C iz to provide safe working conditions for
F hizhly rediosctive materizls. I om concerned thzt the work in
706C be insuzurated and msintsined at acceptable levels of szfety.
Thus far the fchristening® of the huilding has not followed the
,,/(;\. originzl intent of the laboratory.

{ i
s ' i I have never felt that the Medical Department snd HealthePhysics

2 Section should act in the rcle of policemen enforcing safety snd
{. J; precautions, We are responcible fer meking our independent surveys
</ anG. checks for unsafe practices. The primary responsibility ie
placed on Supervision to be aware of the conditions under which
work is vrocedinrz and to be the first to deteet and rectify those
@ conditions when necessary., We ere ready to cooperate in any way
we can or sre recuested to do gso.

i Hy aim at this time 1s enly to emphasize that P6C in my opinion can
'J becoms a major hazerd unless detalled care is taken in keeping condi-
tions within safe limits. The condition of Koom 763, 7706A was ample
evidence that a set of rules, even though made up by the men who are

™
tx\/7 to do the work in that room, is not enough to insure safety. Practicelly
\ / 2ll of the rvles were apparently forgotien as soon as they were written.
o Surveys thus for made in 7060, conies of which are attached, indicate
§ ; that far more care 1s nesded than is being ziver to.technioue vlanning

and.honselreening. It is not my intention to aingle out tho men mentoned
in these surveys. This group has received cur recommendstions and

acted upon them accordingly. The surveys indicate that with the level

of attention which has in the pagst besn demonstrated by Sroups in 7064,

who will be working in 706C, I have no optimism in feelinz that concrete
valls and remote control, lead bricks, etc. will keep the men zwsy from
raiiation, their hands and gloves free from contamination, floors, benches,

g . mlEwe
<5 "" < g
5 cE b g etc. free from contamination, unless renewsd emphasis and fore-thouzht
e 1 El ore plased on precautions, Ho end of concrete, lead, mopning, linoleum
¥ ] or other insnimate objects will function without a full appreciztion on
) - m §f the pert of the men that the limitations of nrotection are only as zood
£E ~EdiE a3 they wish to make them,
s = ogiae I fronkly sdmit thal Yhus fsr we have failed to get ouf point across
FETERE vith various men, =nd I think that Supervision can do so with more
5 ;'é g effeat. I realize that the proposed program for 706C entalls very
R high aetivity and that certain men vho have been delezated to do this
o Bkt 8
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work are ziving 2 great desl of attention to vrotection prodlems
but I do feel that 4f work nroceeds in 706C without some reorientstion
of the nrinciples involved in radiation vrotection that we ce=n expect
activities which will either interfere with or compl ebely ston the
nroposed drogram,
5, 7, Cantril, M.D.
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Henri A. Levy Chemistry
¥W. E. Cohn Biology

In reply to your request for information on our plans for work in 706-C,
the following estimates have been made. These are our maximum probable
needs as visualized at this time, and should not be expected to hold too
literally nor to limit the usual and routine upsets in plans indigenous to
this type cf work.

Our major purpose at Clinton, for which 706-C was originally conceived, is
the preparation of large amounts (0.1-10 C) of carrier~free, impurity-free
fission products and related activities, singly or in mixtures. The maximum
needs for these may be estimated as follows:

>)

N
O
QRS

a, Mixed F.P.s (super-guice) 2 slugs per month (ca., 1.0 C each of
long~-lived material

b. Sr, Ru, 2r, Ba (in order of current demand): 2 slugs per month
(ca. 0.005-0.2 C each).

c. P32, 1131, etc. (by neutron irradiation of S, Te, etc,): not
over 1 preparation per month (0.01-1.0 C per runs.

The facilities reguired for each of these are:

a, Dissolver, extractor, ammonium nitrate remover, concentrator
in cell banks, No semi-~hot lsb work.

b. Dissolver, extractor, precipitation and filtration devices in
cell banksy semi=~hot lab space for final purifications.

¢c. Semi~hot lab space only.
The time and manpower reguired per Qperation, as a guess, is:
a, 1 week, 2 men, per slug.
b, 2 weeks, 2 men, per slug.
Ca Very indefinite: probably 1/2 week, 1 man, per preparation.

This program, with its attendant analyses and research intoc new or improwved
methods (e.g., columns, electrochemical separations, etc.,) will utilize all
of our present manpower. Because of the over-lapping of parts of our programs
with those of cthers, and ths joint responsibility of 21l of us in
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construction and operation, it is not at all Decessary that all parts of our
particular preparations be carried out by members of this group. This will
be reguired only where our particular needs deviate from those of the other
groups concerned. The above manpower requirements, therefore, represent

approximately what we visualize our ratio of manpower in: product out to be,

W. E. Cohn
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First Hot Run, 5-13-i4L

Present: Brady, Goldring, Coryell, Levy; also Badger (for Health).

~ 12:15 P.M. Two hot slugs delivered to 706~C from canal.

5145 P.U,

-6305 P,M.
6:10
6:13
6:15
6120

© 6:21
6323

6140

6:30

7130

7:40

7142
7:48
7:52
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Slug cart rolled in. Dolly rolled into cell with Coryell and

Parker pulling lines, Goldring directing, Brady pushing, Levy

on top of cell to remove bucket cover, etc., and Badger taking
activity readings.

Slug placed in platinum basket.

SLASSIFICATION CANCELLED
DATE

Pt basket gripped and listed.

>

Coating remover cover removed at 6113. 00T 17 1833

- For The Atomic Energy Commissior.

' e{ & [
T A iziﬁjﬁgﬁgiiﬁh“ﬁ

Chief, Deciassification Branch

Cover put in ﬁroper place,
Basket in coat dissolver,

Tongs released.

Coat dissolver cover on, At this time activity at lower of
top periscopes 4.5 mr/hy at upper 6 or/hr, at bottom of over-
all viewer 100 mr/hr, just below bottom of viewer hole 12.5
mr/hr, _ - :
Dolly removed. With door open activity = ~ 60 mr/hr at edge
of door and approx. 1 ft. above bottom of door. Six inches
lower activity = 100 mr/hr.

Base (300 ml 6 N NaOH) added to coating dissolver. Reaction
geemed fairly #low and even.

Reaction mixture was very dark colored and just a few bubbles
were coming out,

Water run in to fill siphon and drain coating dissolver since
bubbling‘had practically ceased.
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Yore base added (300 ml 6 N NaOH).
Cout dissolver again drained.

Coating remover cap rinsed.

| SR o weF
T T b S &~

*£¥h#§ﬁﬁé@ﬂﬁammgp:mﬁﬂﬁﬁﬂﬁaﬂlPan

oo 2 . P
gﬂﬂﬁggﬁwgggpngﬁaﬁﬁa e

PO e ok

¥ AR T TN NN T TR ISR Y S T CTRYNE T



7255 - Coating dissolver rinsed with four pertions of 500 ml each

8:04 of water foliowed by another rinsing of 500 ml of 10% HNOg
(2.3 1). :

8:06 Rinsed again with 500 ml water.

8:08 Rinsed again with water through cap.

8:09 Cap removed.

8:10 Rinsed some more with an indeterminate amount of water.

Considerable difficulty was encountered in removing the
basket from the coat didsplver. The basket was in the
container leaning in such a position that the tongs could
not reach the opening, It was necessary to insert a long
rod through the viewer opening and hook around the tongs to
help pull them into position.

9:15 . The basket was hooked wit.h.one prong through a hole and the
. , other resting against metal, After jiggling around a while
f 1t was decided to'carry the basket in that position.

§e28 The basket was safely deposited in the dissolving flask.
9130 The top was put on.

Air under eintered glass adjusted to 1.5 1y, Vith slug in
dissolver flask sctivities'were above viewer tank > 100 mr/
hr, center of tank 80 mr/hr, hole below tank 70, 3 inches below
hole 20 mp/hr, top periscope 5.5 mr/hr, next periscope 4,
through window 5 - 5.5 #r/hr.

9237 610 ml 70% HNO; added., Temp: 260, Variac for heater set at
96.

92“ TMP. - h2°o

93442 Pressure = 1 1/4 1b,, Temp. = 45°.

With door Open,' activity at edge of concrete and middle of
door = 32 mr/hr. Near floor 6 inches away from concrete,
activity » 80 mp/hr. :

9:45 Variac shut off, te;np. = 57°.

Activity just below bottom of door a few inches from concrete
= 160 mr/hr.
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9:51

9147
9253
9:55
9:56
10,01
10:03
1C:06
10:09
10:11
10:13
10:16
10;18
10120

gﬁﬁ§‘8€mmeht containg information affecting the national
dcicnse of the United States within the meaning of tn-
ylepionnge Aet, U, S0 C. 50, S1 and 32, Ins transmissior:
w1 the revelation of its contents in any manner to an
unauthorized peison is prohibited by Jaw,
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Temp. = 66°C.

Variac back on about 9147,

Variac off when temp. reached 70° at 9:53,
Temp. = 76°G,

Temp, = 77°. lots of fumes coming off,
Variac back on,

Temp. 76°.

Temp. 87°.

Temp. 96°, Variac shut off,

Temp., 100°,

Variac back on.

Variac off.,

400 ml soid added. Temp, 85°, Variac back on at 96°,

Heater under sinter turned on to 2 amp,

Pressure = 1 3/8 1bs,
Variac to 859
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Personnels

10:27 AU,

10329 AL.H,
12:31 P:M.
1310

1:10 -
1:57

2:15

~

Personnel:

10:30 AM,

11:30

11:40

12340
1305 P.M.
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" Nicholson, Levy. 5«44

10:27 a.M.

Solution boiling quietly. Light fume discharge. Added 800
ml HNO3. Temp. to 90°C. Air pressure 1.5 lbs.

Heavier fumes. Total volume 1750 co.
Quiet boiling. Temp. 112°¢C,
Unchanged., Temp. 112°G,

Background count on hand counter 152 x 64 + 11 in 47 min.

Unchanged., Temp, 112°C,

5=15-44;
Goldring

Temp, 113°C. Vol. 1700 ml. Air Press, 1.5 lbs, Variac 70,

Semple taken,

Approx. 4 ml sample was taken, Direct reading radiation meter
went off scale at 100 mr/hr at a distance of ca, 8 in.

Temp. 100°C. Var. 75. Added 150 ml HCOOH in ca 10 ml portions.
By gecident 20 ml were added once and the reaction became very
vio¥ent,

The HOOEH was. follomed by about 10 ml of Hp0 to clean out the
line, .

3,
Soln clear, noﬂ‘;ﬁz visible, Temp. 108°C, Variac 75.
Sample of 2 ml taken. Sample gave reading of 50 mr/hr at

distance of one (1) foot. Sample gave 200 mr/hr at approx,
4 inches.
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GROSS BETA COUNT
G. Strickland

Mounted 0.10 ml of a 1:10,000 dilution.
Count = 7262 c¢/m

o Gross activity is 7,3x10% c/m/ml.

= 7.26x108 nl_
0,0375x60x3.7x10" me.

- 8.7 mc/ml.

»~ Gross beta activity is approx, 17.4 curies

GROSS GAMMA COUNT

(E.L.N., L.S.G.,
E.K.H.)

Nounted 0,075 ml of a 1:100 dil, (1:1333).
Counting Efficiency- 1%
Geometry =68 : 3.5%
. (1:2850)
Count is 2450 ¢/m.
Gross count 2.45x10°x1,33x2.86x10°

= 9.35x109 ¢/m/ml

tivit .35x109 c/m/ml _
Actlvity %m—e%m—l-‘“z me/ml

( 10%)

~» Cross gamma activity is approx. 8.4 curies (T 10%).
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Dilution 4 _liguid from sgorage bottle raised volume in buret
to 2400 on from 2000 cm” approx,

NOTE Need air inlet to vac line on buret to replace liquid drained
from buret.

25 cm3 through cow into storage b to rinse lines. Cow to drain,
Rinsed flask 10 ml dist, Hy0 out through aspirator tube.
450 c_m3. conc, HNO3., Variac on 85.

Flask and burette rinsed with sat. oxalic aeid solution,

5wl9=4
4:00 P.Y, Ion chamber readings. Chamber through westernmost 2" hole,
Cslibration: 10"Ji resistor - 4 volts = 170 mr/br (7).

Position of Chamber . Resistor Yolta
1. Barely through ceiling onsL 3.7
2, 6" out n 10.0
3, Entire chember out n 23,0
4. Botton 6! from floor " .
(opposite condenser) = - (37.5
5. Bottom 5'2" from floor "8 7100,
‘(opposite flask) . 10541 0,08 (zero off)
6. Bottom 316" from floor 1om 51.0
(opposite burstte) : (4.0
7. Bottom 1! from floor H 9.0
{opposite cow)
8. Bottom 43! from floor 108 0.10 (zero off)

(opposite sinter)

5=20~Lk
Chamber readings after various treatments (5-22-L4)
Same as before After 2nd oxalic After NH)HFp After Pt
: acid rinse rinse basket \
- removed

e

~71 Volts L Volts 7. Volts _ri Volts _7. Volts

RSN

SRR ST e e
UL &4{; iy ’ﬁaiana*fectm&mm% 10n 75 o 22 10" 9  10% 4.0
ah ' at;es vsj_fbﬂ the mc@“{?’é‘j}i P 3.5
‘!tp% of‘“ﬁ’S’Z"“ngmwnsstmx 10" 43 10¢ 23 10" 7.9 10" 1.8
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433C PN, Hot 6 N HC1l put in flask and burette - to stand over weekend.

5=22-4i,
Hore chamber readings.
After 2nd bifluoride rinse

L. Opposite flask 10n 2,0, 2.5
5. Opposite burst 1o 0.49
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Emergency Project for Recovery of Product from 7060 v 37 7

This memorandum confirms our conversation of July 26 on the sub~
ject named,

At a conference with you attended by Mr, Coryell and Mr, McCullough,
it was requested that the installation of a valve pit, tank, and auxil-
jaries be made at the west end of Building 706C for the purpose of holding
the active waste material from this bullding, The reason for this instal-
lotion is that it will meke possible the recovery of several grams of
product which might otherwise be run to waste, It is requested that this
be carried on an "Emergency Project” basis, It was pointed out that the
valve plt must be physically ready to use no later than Wedneaday, August 2,
1944,

The valve plt will contain two valves both stainless steel] and both
capeble of being operated from outside the pit, Presumably, extension
handles will be provided on these valves which will run through shielding
covering the pit to the surface, I would racommend the equivalent of not
less than 3' of concrets shielding over the valves and lines in the valve
pit, As requested by Kr, Coryell, an alarm system should be installed in
connection with these valwes so that it will be impossible to run waste
into the line with both valves cleosed thus leading to backing up of het
wastes in the 706C Building, Some indicator also should be provided by
moans of which users of hot drains in the 706C Building will be automatically
warned when the valve setting is such that waste is being diverted to the
proposed storage tank, This is necessary bscause only the hot metal wastes
from 706C should be run into this tank, The valve plt should be provided
with a sump and provisions for draining or jetting out anmy liquid which

mey acoumnlate in the sump, It should also be so arranged so that it ean
be hosed down if necessary,

The tank should be equipped with the devices noted in our previous
memorandum on this subject for measuring liquid level demslty, agitation, etc,
T+ will be desirable to put the tank on an impervious footing and to equip
it with a dry well in crder to determine whether any leakage is occurring,

Other details of installation and construction can best be developed
by personal contast, The tank should be ready for use in not later than
three weeks from the present date,

T hope you will feel free to call on us for any assistance in this
matter, Mr. F. C., McCullough has been assigned the task of keeping in con=-

tact with progress on this job and of determining that it meets the needs of
the 706C operators,

ap o L= M, C, Ieverett
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ORNL Site -

In re: Preparation, Jomposition, and Packaging
of spscial Souras

Dear Sirs:

We are transferring to Major B. J. XMurphy for shipment the
speclial source requested, containing 2% nomlnal curles as defined below,

The source consists of BaCls in amount corresponding to leas
than 900 mg of cation (~750 mg) distributed in the lower part of the
first stainleas steel cone furnished b you. inalyses were nade on three
different microallquots (5 ) from 50 ml) giving spparent values of 25,
~ 100, and 10 ng of Pb in the total sample, The first two values may
be high due to Pb contamination of equipment; for the third new glassware
was taken. The true value is thought to be betwsen 10 &nd 25 nmg.

The radicactive Ba in this sample was obtained by processing
216 slugs wyhich were exposed approximately 40 days in very favorabls
pos:l.tions in the Clinton pile and ccoled from 4~14 days (to the time of
« The last aeparation from la occuwrred at 1:09 i.M. C.¥.T.,
.;eptenber 18th. The chemical procedure is identical with that given
you previcusly for tho engineering scale operations and is different in
only unimportant respacts for the small acale operations (e.g. combin-
ationa of the batches in process to minimize use of Fb in Varlation i).
Variation B was not used. Two BaCl, separations wers made.

Hlo seriocus difficuity in the opersticn of any of the appara-
tus was oncountered, Only the cell 1 glass apparatus was used. The
only flaws noted in the cells were (a) a very smsll loakage which soon
ceagsed at & ’licene geal between a zlzss and stainlesa steel lins con-
nocting cell 4 interim stcrags and cell 1 burst, (b) separation of a
tygon cooling water line fram spray trap condenser §#1 preventing use of
water cooling f-r this trap, (c) occasional sticking of the glass check
valve bolow solenoid monifold, Lhereby s],amng ma:dmm *‘htration rzts,
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and (d) plugging of sampler line to dissolver, Darkening of the zlass in
cell 1 was unot serious; the most prominent occurrence was that ia the
lowest part of the reactor, the coler being reddish—trown. The oxternal
zlass filter of cell L was not changed during operations but rastes were
slow on the fifth batch of 36 sluys, .e consider that the apparatus could
be used age{n without modilication.

e met with an unexpected problem in making Ba assay of solu-
tions of tremendous specific activity (of the order one active atom 4n
300), after dilutions by factors of 107-103, anslyses were erratic and
often quite low., It was found necessary to make all dilutions with O.Z N
HNCq to get reproducible and satisfactory resulis, The use of more aeid
togethor with Ba carrisr ot each stop does not seem to ruise the analytic
values further.

Cur assay is given in terms of a nominal curie, namely a.leolz
Ba beta counts per miaute at 1U05 geamstry (determined from UXp counting of
thin samples). The Ba 1s precipitated throe times as chlor&da, and count-
ing extrarolated to separation time, we do not correct for the absorption
inherent in apgroximately 30 mg of BaClo*H,O precipitate spread over an
ares of 2.5 am<, plus that in 3.5 mg of cellophane, 4 mg of air, and 3 mg
of mica, nor do we correst for scattering from the xl-lined California-style
Pb housing (see ssction 3 of CC-529). This curie unit could be 20-30% larger
than the theoretical curie, and cur assays are low by the corresponding
anount.

Due to the persistence of analytical error up to the last day
more metal was processed than the ninimum necessary to mest tho request,
The woll established nssay of ocur material at the beginning of the purifi-
cation and concentration stages was 285 abt nominal curie calculated for
geparation tize. Returns have not yet come in on all analyses but we have
good reason to believe that the assay of the material sent shows 230230
nominal curde of Ba at 1:J9 4.4, September 18th. Further data will be for-
warded at a later date., W%e would eppreciate any information you can glve
us with regerd to the trus activiiy of the Ba, and to correlacion with hard
gamma standards,

The stuinless steel cone rests without gasket in the cone holder
sou furnished in June., This in turn rests in block 2 of the shield arrange-~
aent designed by lLeverett providing 6" on the side and 4" on the bottom of
shfelding of b plus steel lining. The top is covered by block 3 which
provides 9* of protecticn. This block has affixed to its shoulder by rubber
cement a'ring of 1/4" Koroseal which fits fairly well the cone and holder.
The vent 1s not plugged. Detailed plans of the arrangement except for the
gasket were given Helsholz in June.

The sample was examined by periscope immedlately uiter svapor-
ution of the a ueous solution and sppears to be fairly ovenly distributed
in three bands., The flat bottom is shiny. The lowest band is fairly broad
. e W) narrower, the top belng approximatalJ half Way <
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Dodson. The dribbling operation proceeded without untoward svent and
there is no avidence of aporecisble splattering ia the higher portion

of the container. 7ie ure disappointed in the virtusl absence of lunie-
nescent properties,

Hasty inspection for betz count indicated no appreclable
surface oontamination of the outside of blocks 2 and 3 assemblage., The
side wall of block 2 gave at 7«5 hours after sepurabion the high read-
ing of 1800 mr/hr. The reading directly above the source outside the
wooden shell was found to be 30 mr/hr., %e recuest that you infora us
vhat levels are observed at later times and ut the time that block 2 is
removed from the truck.

If it is needed we couid send on loan one of our 3! scan-
ning periscopes (design of G. 5. Yonk} with 309 ungle of view with or
without additional syepiece of zpproximately 5-fold magnification,

Yours sincerely,

b{. D. '.':’HITflm, DmEcTOR
CLINTCH LaBCRATCRIES

By

Charles D. Coryeil
approved for Chemistry Diviaion:

5y,

¢nc/b Harrison 5, Brown
Coples to;

1,2. J.R<Sppenheimor g;, w
34,5, M.D.%hitaker

6. C.D.Coryell

7. H.5.8rown -
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RADIO LANTHANUM PRODUCTION \ /o D
Nl
I would like to call to your attention the importance of an early decision
with regard to the future production of radio lanthenume As you know, the present
equipment in Bldg. 706-C was designed for at most only a few preparations, whereas
the prospect now seems to be that several more mey be requireds We do not know, of
course, how meny preparations can actually be made in the glass equipment now avail-
able, but owing to the temporary nature of the setup, each additional job increases
the probability-thet breakdowns and delays will be encountered. It is hoped that
it will be possible to make three to five more deliveries without major alterations
of equipment or time schedulese Howsver, any plans to go into 1945 with the present
setup must be classed as highly speculative.

If the requirement for active lanthanum is going to continue beyond the
next few months, it is essential to start now to make definite plans for such new
construction and equipment installation as may be necessary. It does not seem very
feasible to try to install the more permanent equipment in the 706-C Building for
the following reasons: (1) The building was not designed to handle anything like
the activities involved and consequently the shielding provided by the cell walls
is entirely inadequate for the job under consideration; (2) The space inside the
cells is too small for the propver arrangement of the necessary equipment; (3) As
long as the lenthenum job continues tc take up fifty percent of the facilities in
the Hot Laboratory, meny of the research functions for which the building wes de=
signed cannot be carried out.

Probably three months would be required to design and construct a building
to house this job and to install the equipment. This means that if the facilities
are to be ready by February 1, 1945, the design work must start in the very near
future. Mre Oppenheimer has indicated that he will advise us on January lst whether
additional deliveries are required. In view of the above consideratioms, this is
not a satisfactory arrangement unless we are all prepared to accept the possibility
of several weeks' or 'months! delay in Geliveries when the preseat equipment can no

longer be used.
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A8 Plesilt of discussions held yesterday with a view to

optimum activation of the short and long term aspects of the

barium job, five of us closely assoclated with it wish to make

certain proposals to you with respect to the organization and

coordination of the variegated groups necessarily involved.

Those participating in the discussions primarily were G.E.Boyd,

7,H.Davies, H.A.levy, D.N.Hume, and C.D.Coryell.

As we see it there are at least a dozen different groups
covering unit responsibility with respect to the successful
maintenance of our present obligations in production and the
successful accomplishment of our goal in planning, constructioch,
and operation of the new 706-D unit scheduled to replace the
present one., -The organization problem is formidable since five
divisions, Chemistry, Engineering Development, Analytical, Con-
struction, and Health, are involved with complicated interre-
lationships within the parts. There is given in disgrammatic
form with this memo an analysis due largely to Boyd. We of the
present self-appointed provisional committee recommend that this
committee be expanded to include the leaders of each of the units
indicated in circles, and that this committee be the steering
committee #or work under Management-Top Supervision,

Besides the people indicated in the eleven circles, F.Ge
Rehm, DeN.Hume, T.H.Davies, G.E.Boyd, M,C.leverett, DsH.Harris,
H.S.Brown, and K,Z.Morgan, there are other. people who also have
considerable obligation and experience that might be appointed
to the cammittee, This list would include yourself, McCullough,
Ward, Brady, Bigler, Strickland, and probably others who come to
mind,

Certain other connections than the radial ones indicated
in the figure may also be important such as a close bond between
II and III, IV and V, and VI and VIIIL.
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The second Het Run began on October 9, 1944. On this date 36 slucgs
were brought to 706«C from the canal in Building 105. These slugs
were transferred in groups of 12. During these transfers a maximum
reading of 150 mr/hr was obtained with a Lauritsen in contact with
the bottom of the slug bucket. This reading was the largest of all
readings obtained during the transfera that followed. After the 36/
aslugs were placed in the dissolver of Cell 3 a check of the outer
walls of the cell indicated a maximum of 10/mr/hr at the slug inlet
on top of the eell. Twenty~four slugzs were brought dokn each day un~
til October 13, 1944.

On October 10, & Victoreen survey of Cell 3 indicated a radiation
level of ® r/hr just over the shield in the cell. At the entrance

to the cell, with the door open, the level waa 80 mr/hr. The
radiastion level outside the cell was very low. A maximum of 15 mr/hr
was obtained at the slug inlet on top of the eell.

A filter was removed from Cell 4 on October 11. This filter gave
a reading of 10 r/hr at a distance of 3 feet. It was placed in a
lead pot and brought to the storage area at the east of the bullding.

During the removal of this fllter the men worked for a few minutes in an

area where the level waz 4 r/hr. Some glassware fell on the floor im
front of the cell and left spots which read 1.5 r/hr. These spots
were washed down to 500 mr/hr. This area was posted untll the
radiation level fell to z safe valWe. On October 14, the level
aroand the filter shield was again found to be 10 r/hr at 4 feet.

Fumes were found coming from the offe-gas pipe of the storage tank at
the west of the building. This pipe gave a reading of 200 mr/hr.
at contact. Because of this, the area was posted.

A maximom of 300 mr/hr at 5 inches was observed during the sampling
throughout the entire run. Film rings were worn wnenever any danger
of over-exposure was expected. These rings indieated total exposures
of 230 to 630 mr over & period of three days. The higher readings
were obtained by those working on the glass side. The highest read-
ing obtained during sampling was 510 mr.

On Oectober 17, the sample was removed from the cell and brought in
the fleld west of the building. A4 maximum reading of 54 mr/hr vas
obtained at ths distanse of one meter from the pot. At contact

vith the pot the reading was 1.9 secconds for %!ﬁ%ﬁﬁf’éﬁ%ﬁm
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Before shipment the readings around the sample in the truck were
a8 follows:

At the wheels less than 1 mr/hy
At the sides of the container less than 1 ¥r/hr
On top of the container 2% or/hr

Thekaample has been shipped and the process of cleaning is now in
progroes.
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It is necessary to bring certain information to your attention

. regarding slight over-exposure (based on a tolerznce of 100 mr/day)
of personnel to radlation in the 706C Building during the recent hot
runs. Analysis of the pocket meter records of the individusls con-
cerned from 10/1/uk through 11/1/hk shows 11 persons with readings
greater than 100 mr/dey upon one or more occaeions. (The readinge

” . being the lower ome of two pocket meters for each day).
| . ~
' These records may be tabulated for convenlence as follows:
- Meter Readings >100 ur/day from 10/1/uk - 11/1/44
- Number of Persons Fumber of Days > 100 mr,
L
3 1
r 2 oy
' 3 3
1 4
1 5
- 1 10

Accumulated Weekly Readings
(By addition of deily pocket meter readings)

400 to 500 mr, 700 to 800 mr.
No.of persons No.of tiwes No,of persons No.of times
2 1 3 1 -
1 2 . 5
(None over 800 mr) . £
Tow
Any Two Consecutive Weekly Periods o -
e S TR et S S - R
800 to 1000 mr. 1000 to 1300 mr . 5
No.of persons No.of times No.of persons No.,of times I
2 1 2 1 )
®

(None over 1300 mr,) ) 5
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Pooket and badge meter readings show excellent correlation for weekly

and two weekly periods and in many instances daily readinge when the
badges were read with sufficient frequency to gilve an adequate comparison,
This may be noted when corresponding ecoumulated two wesk readings are
tabulated for the seven individuals with the highest values.

Roa.dinga 1n mr, - Accmlated Total for Tvowaeks

Pocket Meter Badge Meter

. 405 355
675 575

715 . 580

975 885

985 850

1050 1095

1160 1255

Compact hand fllms wers worn occasionzally by persons whose hande were
likely to gst the greatest radietion exposure. The two highest daily
values recorded were 530 mr and 510 mr on two different persons. The
next highest reading was 220 in one day and this person also had =z

120 mr reading and others less than 100 mr/dey on altermate deys for

e total of 470 mr in 5 days. The only tvo others with high compact hand
Tilm readings are summarized as follows:

160 4+ 160 & 140 on altsrnate days for a total of 460 mr in 5 days
1%0 ¢ 100 #(100 ¢ 70) for e totsl of 410 mr in 3 days.

The basis for figures of tolerance to radiation exposure are in the

mein the following. In 193k the Internestional X-ray and Redium Protection
Commission at the Fourth International Congress of Radiology, meeting in
Zurich, put forward certain international recommendations for X-Yay and
radiwm protection.

The first of these reads as follows:

"l, The dangers of over-exposure to x-reys and radium can be
avoided by the provision of adequate protection aend suiteble
vorking conditions. It is the duty of thome in charge of
X-ray end radium departments to ensure such conditions for
their persomnel. The known effects to be guarded agsinst are:

(2) Injuries to the superficial tissues:

(b) Derangements of internzl organs and
changes in the blood."

end for the first time gave the following on tolerance:

"The evidence available at present appears to suggest that
under satisfactory working conditions o person in normal health
oan tolerate exposure to x-rays to an extent of sbout
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0.2 internationsl roentgen (r) per day. On the basis of
continuous irradiation during s working dey of seven hour:s,
this figure corresponds to & dosage rate of 10~ per secord.
The protective wvalues given in these recommendations are
generally in harmony with this figure under average condil-
tions. No similar tolerance dose is et present available
in the case of radium gamms rays,”

In 1937 the same International Commission meeting in Chicego put forward
the following recommendations:

"l. The dengers of over-exposurs to x-rays and redium csn be
evoided by the provision of adequate protection and sultable
working conditions. It is the duty of those in charge of
x-ray and radium departmente to ensure such conditions for
their personnel. The known effects to be guarded sgainst are:

(2) Injuries to the supserficisl tissues;

(b) Changes in the blosd and derangements of internal
organs, particularly the generative organs.”

Rote change from 193k rules by the addition of the above last 4 words.

"The evidence at present awailable appears to suggest that
under satisfactory working conditions, & person in normal
health can tolerate exposure to x-rays or radium gamms rays

to an extent of about 0.2 international roemtgen (r) per day,
or 1 r per veek, On the basis of continuous irradistion during
& working day of seven hours, this figure corresponds to &
tolersnce doasge rate of 10"5 r per second. The protective
values given in these recommendations ere generally in harmony
with this figure wnder average conditions,”

Agein note the addition of "or 1 r per week" to the 193k rules., The
1937 recommendations aleso include gesms rays from radium. There have
been no meetings of the Internationsl Commiassion since 1937.

An Advisory Committee on x-ray and Radium Protection was formed in the
Unlted States and through the medium of a handbook published by the
National Bureau of Stenderds in 1931 (H-15) recommended a tolerance dose
of 0,2 r/dey. The next and, to my knowledge, last edition ofthe National
Bureau of Standerds Handbook on X-rzy Protection (H-20) was published in
1936 _and recommended 0.1 r/day as tolersnce. In 1938 the Nationmal Bureau
of Stendards published & handbook (H-23 superceeding H-18) on Radium
Protection in which under recommsndation 1,05 there is a note to the
offect that "The tolerance gamma ray intensity derived from the chart

is approximately 0.1 r per desy". And again under storsge recommendsa-
tions in 3.04, "In eny event, sufficient protection shall be provided

to reduce the gemneral body radiztion to which a person may be exposed

to 0,1 r per day for the person in question".

It may be seen therefore, thet there are no standard rules and regulations
but rather certein recommendations put out by the two bodies "The e
RT3
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International X-ray and Radium Protection Commission of the Intermational
Congress of Radlology" and in the United States the "advisory Committee
on X-ray and Redium Protection.” The latter group is composed of repre-
gentatives from:

(1) Internationsl Safety Committee and Netional Bureau
of Standards for X-rays

(2) Three Radiological Societies
(3) X-ray equipment mamufacturers,
and since July 1940 by & representative from

(4) the Netional Cancer Institute of the United
States- Public Health Service.

These recommsndations are subject to varying interpretations and at best
represent in cautiously couched language the sum and avsrage of many
varied opinions. This is well described by Henshaw in a paper on
"Blologic Signifiocance of the Tolerance Dose in X-ray and Redium
Protection” (Jro E.C.I. Juns 191‘1)

Under the influence of the biologiste and geneticists I even argued
unsuccessfully as & menber of tho U. S. Advisory Ccmmittes on X-ray and
Radium Protection,in its 1941 meeting, to lower the recommended tolerance
level to 0,02 r/day and wvas appeased by the suggestion that the term
"tolerance dose"” be changed to “psrmissidle dose"., The latter term does
not nscessarily carry with it the impression that no effects would result
es does the former term. Thie change in addition to others may appear

in the next publication of the handbook.

Dr. Stone, in the svoend pavagraph of a letter of Mey 15, 1943 to Mr.
A.H., Compton, set a standard for the project by stating -

"Tolerance Dose. We have adopted the tolerance as set forth

by the Bureau of Stendards, namely 0.1 r/day. We have con-
cluded that the intensity of radiation (the mumber of r per
second) building up to the daily tolerance exposure is im-
materiel. The O.1 r per day ean be received in any mammer
whatever, provided it is not repested within a 2% hour period."

Dr, Cantril edds his interpretation in the Projsct Hamdbook XTI-B 1.3(p)
seoond paragraph -

"The total duration factor can best be illustrated when we
speak of the 'tolerance dose' by which we mean the emount of
radiation to which a normal person can be exposed day in and
day out without sustaining permanent damege. ..."

The recommendations of the two Conmittees referred to above do not mentlion
"permanent demage”. They do, however, give the impression that the 0,1 r
per dey may go on for life but do not definitely say 1it.
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L. Taylor, the Chairman of the American Committee referred to above states
in a peper in the J.A.M.A. in 19L1.

"By the 'tolerance dose' is meant the amount of X-Tay energy
that e peraon can receive contimously or at repeated inter-
vels without suffering any dawage to the dlood or reproductive
organs,. "

Cantril gives a reviev of many allied pheses of this subject in the Project
Handbook and there 18 no need for repitition here,

There 1s need, however, to stress the pointe that (1) the tolerance dose

ie based not' on definite factsand observed reactioms Tollowing mezsured
emounts of radiation over lomg periods of tims but rather og clinical im-
yressions or gome partially cbssrved reactioms following amounts of radistiom
vhich can only be very grosely estimated in somo cages erd is an extremely
nebulous amount in many (2) there is an attempt to allow e wide margin for
safety to the individual hased on sontinued exposure, but this does not
consider genetice to any great extent, : ’

The Bafety Rules and Prosedures Concerning Activity Hazards at Clinton
Laboratories has set 0.1 »r per dey as tolerance for radiation sxposure as
is evidenced by the general rules in 8ection B-1 of the compiled of
Procedures and Rules adopted by the Centrzl Safety Committee on 6516/£h.
Rule 2 of the sawe Section states "Fo individual shall knowingly expose
himself or cause others to be oxposed to more then 0.1 r per day without
prior written authorization of the Health Division.

I can condone such exposures as T roport in the first part of this letter
but I do not feel that I can glve written authorization for them or their
continuance for an indefinite time; nor does this letter constitute such
authorization. I would have you bear in mind the following:

(1) The exposures reported are believed, with fair assurance,
to be the only cnes ccowrring during these hot Jjobs, The
persommel and supervision are sooperating with each other
and vith the Health-Physics Section to the fullest extent

in getting accurate records 2s well as in doing everything
possidls for them to do under war exigencies, to allov no

more exposure than is.absolutely necessary to get the job
done.

(2) The exposures reported have a fair degree of acouracy
and are not guesses.

(3) It 18 not contemplated that they will be contimued over
any extended period.

(k) I fesl sure that no damage has been done to any of these
individuals and thet no 111 effects will cshow up in them 4n
the future from the exposures recorded above,
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and plans in the future to continue to
eircumvent the hagard in all conceivable ways,
It seem impossible to handle such large quantities of active material
vith existing facilities with Bny fewer over-exposures than those
given ebove,
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Jokn E. Wirth, M, D.
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This memorandum confirms our conversation of ap-

proximately ten days ago in which I pointed out to you that

' in order to complete comstruction of the 706-D building and
to get its necessary equipment installed in 120 days, not
more than 20 days from date of authorization could be permit-
ted to elapse before the basic chemistry is specified. The
project was suthorized on November 1llth, and it therefore ap-
pears that we shall need to know the basic chemistry by
December lst.

To assist you in making your decision as to a suit-
able chemistry I should like to state my opinion that .8impli-
city, avoidance of steps which have not been performed &
large number of times with the radiation shielding, and reli-
ability of operation are the cardinal virtues in a production
operation., These should be given considerably more weight
than high yields or the desire to use a novel scheme of oper-
ation or preparation.

)
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The third preparation of Ba0 has been
completed and made ready for shipment, Enclosed is

a complete report by C. D. Coryell on the preparation

characteristics, Mr. Coryelll!s report should be trans-

mitted to Mr, Oppenheimer ~ attention of R, W. Dodson.
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: 6. Reading File
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IN RE: 706-C OPERATIONS Ve

iy

&5

We who have been most closely associated with the production job in 706~C
have been very distressed by the obviously poor conditions with regard

to over exposure of personnel. I had high hopes that preparation #3
could be carried out as cleanly as was preparation #l. We shall not di-
minish, however, the effort we are expending to eliminate completely all
exposure in excess of acceptable tolerance, I should like to point out
that we are most pressed on the side of the glass operations. It is
here that the very hotest sources are encountered without much extra Fb
shielding; it is here that the hotest samples are withdrawn; it is here
that the operations of final container removal must be carried out; and
it is here that panel contamination can occur. Ve are operating with
only six men able to handle the extremely complicated controls end it
requires two shifts of three each so that rotation of men cannot be
achieved, Ve have tried aggressively to obtain more men for the Building
to be able to give training to more operators and to be able to have a
more flexible manning schedule, Our efforts have been nearly unsuccess-
ful and the manpower we have asked for is, in fact, partly committed to
be trained in order to release men for 706-D operations, I think we
should raise our sights and obtain more men but recall for two days from
706=D crews manpower needed for rotation on the hotest jobs.

I will eppreciate any advice you can give us or any support on the dif-
ficult problems we have in continuing operations in an overcrowded builde-
ing with eguipment under designed for the very urgent goals set, I wish
also to express whole heartedly my appreciation of your past interest
end assistance and that of Dr, korgan and the many members of his crew
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11l. Readers File
HOT RUN #3 in BUILDIKG 706-C.

The third "hot” run im Bldg. 706C began on 11/1k/kk. on this date
36 slugs weres brought down from Bldg. 105. This process comtimusd
for 6 days. Iuring these transfers = maximm reading of 160 mr/br
was obtained through the bottom of the slug bucket, Readings at the
other five sides wers all less thanm this, .

During the entire run routime readings were taken at designated places
eround Bapk 2 in order to have ccms immediste indication of the rise in
radistion level, These readings indiecated the level to be greatest at
ths air vents cm top of the bank, Here, in cemtast with the wents, the
level ross to epproximately 300 mr/hr. However, no ans remained here
for any appreciable length of time., With the exceptian of the area near
the filter disc of Cell k, all other areas remained relatively low, The
lovel at the faoce of Cell 1 rose only towerd the end of the rum. At
this fece the lsvel ross to aprroximately 100 mr/hr, The msn working
here took all reascnahle precautions to avoid over-sxposure. However,
S0MS OVer-sxposures wers obasrved. 7These were indicated by the dose
msters, pooket meters and film dadges. 7The maximm reading as indicated
by the dose meters was 220 mr for any 2§ howr pericd.

During the sempling process, & smaximmm hand exposure of approximately
1800 mr (total for the run) was obtainsd., The maxiwmm reading obtainsd
from sny ons semple was greater than 1 r/hr. at sbout 6 inches. The
gemrallevolbohoenthoseuplahcadammlyﬁe:r/hr.

on 11/18/kk the hot filter disc wes removed from the shield at the
entrance to Cell h, 7This filter read 6 rfhr at 3 ft. It was placed in
the ™ en” overnight, unshielded. %hs following day thie f£ilter resd
9.2 7 epd was replaced in the shield., The dose meters indicated mo
over-exposures during this transfer.

Smear tests of the entirs buildimg were taken on 11/25/h4, These smsars
indicated a rather high level of contamimation. 7The high counts sesmed to
be concentrated in a definite peth from the top of Bamk 2to semi-hot Cell 9.
Cell 9 is where the hot samples were diluted.

. It 1s suspected that the contaminstion was tracksd from the cell to the
remainier ofthe building. It was previously observed that the handling
of the samples showed possiHlity of spills, The smears taken from the
benoh, floor amdi stools of Cell 9 all Jammsd the counter. Other smears
throughout the bullding gave as high as 8000 comnts/minute.
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By 11/29/ik the preparation of the sample was completed. Cell 1 was
openel and a reading of 4 r/hr was obtained at the cell entrames. This
same day the sample was removed from the cell. Gloves that hed come in
contact with the pot read 3 r/hr. These gloves were removed irmediately.
The total exposure was probably very low, The radiation level around
the pot was 2 r/hr, above the pot much greater than 10 r/hr, perhaps as
high as 30 r/hr. It was found that the pot was highly contaminated.
The contaminated paper was removed from around the pot. Tt is believed
that this and the moving of the pot from the cell caused the present
state of contamination in the building. This contamination is by far
the worst end most widespread ever encoumtered in the building.

It 18 belisved that most over-exposures heve occurred during the cleaning
Progcess after the hot-rums, At least the exposures have been more ex- "
tended during these periods. Many cases of halr and shoe contemination
have beon observed during the oleaning of the cslls, It is believed that
this was picked-up from the soot on the cells'! inner walls. It is sug-
gosted therefore that 2 building rule be set-up to require the vearing

of rubbers and hats in the hot cells, %The danger from contamination seems
to predominate over that of direct exposure, This would lead ame to
believe that many of ths dangers could be sliminated, Although care has
besn exercised in the oleaning of the cells it is believed that a little

more thought devoted to the health aspects of this problem would prevent
spreading of comtaminatiom.

In general, the ccoperation given to the Health.Physias reprosentative
and the comgideration given to health problems in this building have been
vory good,

H, P, Gauvin
B /v
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M. D. Whltaker

John L. Wirth

It was hoped that the experiences in706C during the month of
November 194l, which crected conditions which were rather serious
heaslth hazerds, would have been jpfluentisl in bettering condi-
tions in the future, Toe raference to the November experiences
1a particulerly directed toward the conditioms necessitating &
change in the clothing progran for 706C perscmnel, and the wW-11
tapk incident. Suck, however, apparently is not the case and

i1t becomss necessary to point out to you at this time thet six
gerious spills occurred during tre month of Descember 194k, It

1 45 believed thet most of these zould heve baen prevented by more
care on the part of personnol.

I would call your attention to two Health-Pnysics reporis dated
12/11/kk, covering the week of 1/2/bk end the week of 12/12/kk,
und two other reports dated 12/17/hk and 12/31 /b4, el by S. Block
%o Ke Zo MOrgan,.

The six occurrences mey be jdentified briefly as follows:

1, Water running from 2 cell as & result of flushing
flues on Baunk 2 (12/%/bk)

2. stop-cock blowvn out of a Cell In Bamk 1 (12/5/4%)

3, A hot nitric acld spill in Cell 1, Bank 1, wvhich leaked
out on the floor (12/13/hk)

4. Hot epill from Cell 4, Benk 2, when water which was being
hosed into the Cell leaked out through a crevice in the
cell door (12/13/hk}

5. UNH from the weste storage tank back-flowed, due to lmproper
ed justment of & valve. (12/26/41)

6. A repitition of the seme incident es ln Fo. 5 (12/31/uk}
7% does appear that something could be dome %o prevent such occurences.
Tt is apprecieted fully that both Mr. Coryell and Mr. Levy have been

extremely cooperative with the Mediczl Divieion in an ettempt to control
contemination. It ig epparent, however, thet these two individuals

PP L i ]




canmot be present constently to prevent such occurrences. responsibllity
and freedom of action for the individuel worker is an gxscellent general
rrinciple, but in the face of repeated occurremdes, sugh as the above, It
certainly appears that closer supervision, ‘or ‘othez- changes which you may
be able to bring about are not only warranted, but necessery 1f work in
the 706¢ Building is to continue without damage to persommel.

N

John L. I.’irbh, bie De
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CLINTON LABORATORIES 4,

DATE 1/13/45 2’

ro W. C. Johnson DEPARTMENT g'
Cohn DEPARTMENT This dozument conrists ol ...l
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Recent Events in 706-C. R igures.
Nc..../....-of.....g.ccpic:, Scries...(f.‘...

—- e e

I have just read the letter of Wirth to Whitaker
of 1/9/45 and feel that a certain amount of explanation and
comment frcm me, as the head of one of the groups working in
706-C, is in order.

There are six incidents (accidents or hot spills
are synonyms) listed in the above-mentioned letter. OF
these, two occurred in locations used by Parker and Tompkins,
and their co~workers, of my section. I will describe and
explain these briefly before going on to more general items.

Item # 2: Stopcock blown out from an ex osed “hot"
line on the face of cell 2 in bank 1 (12/5/44). This is en
apparatus failure caused by the piling up of -several minor
failures end emergencies, resulting in a totally new situation.
Tt could have been prevented (what accident cannot?) if
(1) such a compounding of emergencies could have been foreseen
and (2) if there were sufficient time and absence of work
pressure to permit the existence of an emergency tO cause
stoppage of work. Neither has been nor is yet the case in
706-C work. The steps leading up to item # 2 were as follows:

1. "Hot" UMH of wrong specifications supplied due to
dissolver.breakage in cell 1, bank 1 (not operated by us).
Six days were lost in treating this solution and one apparatus
failure resulted which was directly due tO this faulty solution.
In addition, we had already been delayed five days due to the
closing of 706-C for decontamination.

9. Pressure to get material out for use. Since the
dissolver was down, perhaps indefinitely (due to work pressure
on Coryell's section), this represented the only source Of
badly needed material, and it could therefore not be jettisoned
in favor of “right®" material.

3. An apparatus failure, two feet from the UNH. Hot
material could not be moved to shielded storage, and we dared
not throw it out (see above). Conelusion: Devise & new way
of extracting the solution.

4. 1In the emergency method devised, air pressure had to
be used where normally not used. This caused "hot" ether
(fluid, not vapor as reported) to push up against the stopcock.
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5. The ether was '"hot" because the demands made on
personnel by our emergency method prevented us from back-
washing it to a safe level.

6. The stopcoek '"blew", allowing "hot" ether to run
out on the face of the cell.

The ensuing events were as follows: the extraction
was stopped, contaminated clothing (and hands, from replacing
the stopcock) was removed or washed to a safe level, contaminated
equipment was removed and washed or tagged, the spill was mopped
up and measurements of surface activity were mede. The face of
the cell was washed, lowering the radiation to below 100 mr/hr.
at six inches, and tagged. Then the extraction was finished,
the hot solutions removed to other locations and processed,
and we began the decontemination of apparatus to determine the
nature of the internal failures.

Item # 3: Hot spill in cell 2 (not cell 1), bank 1,
which.leaked out of the cell and onto the floor (this was not
nitric acid as stated but rather ammonium citrate being used
as an apparatus wash); 12/13/44. This spill occurred directly
underneath the spill reported above, re-contaminating the same
area of wall with activity removed from the equipment. This
spill occurred because the apparatus had been partly dismantled
(due to first spill) and was initially confined to the interior
of the cell. Howdver, the fluid was partially discharged to
the outside through an open hole near the inside floor.

Ensuing events: Wall and floor washed down immediately
to radiation level of about 100-200 mr/hr. at 1% area blocked
off. A work order was requested of the building manager to have
the surface concrete chipped away since further washings proved
ineffecetive. This work was not begun until about 1/4/45.

During pert of the period that this area (wall and
floor) was contaminated, the passageway could not be blocked
off since a hotter area had been created in the only alternate
passage. This undoubtedly led to saue of the count-spreading
which took place after the second spill.

In discussing these two spills, which are really part
of one sequence of events, I wish to point out that there is
little justification for the comments that have been made nor
for the general alarm which has been sounded. Procrastinatlon
was not evident, as charged (Block to Morgam, 12/11/44), since
manpower could not be released from the job in hand until the
material was shipped out on 12/12 and 12/19; furthermore, all
measures which research personnel could reasonably bg expgcted
to take were taken at once, and ‘at no time was the situation
out of hand or disregarded. In order to have effected immed iate
restoration of the pre-spill radiation level, two things would
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have been necessary: (1) freedom from pressure to produce
(this would also have eliminated the initiating accident);
(2) research personnel would have been required to chip away
the contaminated concrete. Neither of these was necessary
or desirable.

I wish also to refute any implication that the
work being done when the accidents occurred was poorly planned
or executed, that the apparatus was improperly designed, that
the personnel involved was delinquent (before or after), that
the accldents could have been prevented under the situations
extant or by higher supervision, or that the accidents them-
selves were - or could have been - serious in consequence.
I see no need at this time to argue these contentions, but I
should like to outline the fundamental considerations upon
which this view is taken:

1. 706-C is engaged in research work; it is not a routine
production plant. Therefore, the unexpected must be expected,
and accidents (spills, etc.) are not bona-fide evidence of
incompetence, either high or low. Anyone can get into trouble;
only the good man can get out of it, because he anticipates
the unexpected.

2. All 706-C operations, to this date, have been conducted
under pressure. To do our job, and get it done, means taking
calculated risks. The "completely safe" 706-C device, apparatus
or gadget has not been created, and may never be; there is not
time, nor is there experience of a 706-C nature to guide us,

By "calculated risk"™ I 4o not mean that all possible
precautions are not taken. On the contrary, the operations
are as carefully planned as possible. With regard to the six
events listed above only two had a reasonable probability of
being avoided by forethought or higher supervision. All were

. "expected", in the sense that they were immediately detected
properly handled and safely disposed of, with no damage to
anyone save loss of time and manpower.

This last item in itself is as severe & punishment as
one could wish, if punishment were in order. It is the most
effective discipline that can be desired. No amount of rules
or regulations, nor of immediate higher supervision, could have
prevented the six spills (with two possible exceptions), nor
will these prevent future spills of different natures. The
knowledge that each individual responsible for a spill musy
clean it up is the best of all spurs to safer action. It is
also to be recognized that all individuals are respomnsible far
deteeting spills within their spheres of action. Actlon upon
these principles is our best and only hope of minimizing (but
probably never eliminating) future spills.
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There is much that could be done to make 706-C
a safer place in which to work and to reduce both the number
of accidents and their ensuing difficulties. 706-~C was
designed for a maximum of 80 C at & point, or 10 C of hard
gamme (it is a one—slugdbgilgzggl and a maximum of 10 men; v//
it is being used for 400 C o d gamma production on a
200-slug basis, and is populated by over 20 men. Janitorial
and laboratorian assistance is not in proportion t0 need in
spite of efforts to procure it. The pressure to produce is
antagonistic to the slowness and care with which we should
prefer to operate on such super-hot material. I suggest
that here is the proper place for action, now as at any other

time.

7
Waldo B. conn
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TO: File
FROM: U. F. Bigler L 4

PROPOSED 706-~D SAUPLING SCHEDULEL

Thig presents a tentative sampling seteup and notation resulting
from a discussion with F, G. Rehm and We. 4. Rodger. PFubure discussions
and alterations will be formed using this schedule as a basis.

Samples will be taken with either a Standaerd plant type sampler
(5td.) or vith the T.Vellado design surface tension type {A). In many
cases solution can be had using the capillaries provided in the vessels.
Emphasis will be placed mot only on care and aceuracy in sampling, but
8120 $hat all samples required are teken and containers are marked so
that there can be no confusion as to gampling data. Pertinent sampling
data will be recorded in duplieate, one copy being reteined by Operations
and the carbon copy going to the Analytical Dept. Complete compilation
of the run rosults can be made from these data sheets. The required
samples are listed on the attached sheet.
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Vol. Vol.
Type of of
Sampler semple Radiations Solution Solution
Std.  Dlec 1.0R 27 gal. HNetal of lst 150 slugs
" A 11 49 " " 4] ™ L1 "
1 % 2cc " 80 v Metal waste of lst 150
slugs
" Y1lecc n 27 " Metal of 2nd 50 slugs
n n b 49 "  Metal of 2nd 50 slugs
plus Ba* of A
" >2ece " 80 Metal waste of 2nd 50 slur
" Slece n 27 n Metal of 3rd 50 slugs
A " " 49 " ¥etal of 3rd 50 slugs plue
Ba* of A & B
" Y2ce n 80 " Metal waste of 3rd 50 slug
n Slee n 27 = ketal of last 50 slugs
w " n 49 ¥Metal of last 50 slugs plu
Ba of A,B, & C
o >2ce " 80 v Metal waste of last 50 slu
’ plus all washes
" 7 lec 0.2R 17 1. 1last Metathesis waste
A " " " 2nd XMetathesis waste
a 5a 0.3R 2.5 1. 1lst prod. sample

(Ba* in dil. ENOs)

At this point it should be possible to get a material balance. The

next 2 samples teken depend upon the process used. (I or II)

Sample Vessel
No. Code Samglad
1l THA A=l
2 guA A=9
3 8YMA A=
4 IMAB A=l
5 9KAB A=9
6 8WMB A=B
7 INC A=l
8 oNC A9
9 8¥MC A8

.10 o A-1
11 o¥D A=Y
12 8D A=8
13 14%Cl A-l4
14 14wC2 A=14
15 1P Bl
1 CHROMATE PROCESS
16 IBP B~l
17 3Wor B=3
TI ELECTROLYSIS FROCESS
16 6EPS B=6
17 12BP B-12
18 SR B=3
19 3M2H B3
9 &P Beb
* Several

A
N

> vy

54
5A

S5a
5a

5A
5aQ
sa (1)*

0.1R
0.,05R

0.1k
0.01E

0.01R
0.01r
1.0R

3.0 1.
4.0 1.

i8. 1.
18 1.
0.2 1.

Dissolved FbCr0,
Ba Cr0 supernate
contairping Pbog =

Electrolyzed prod. sol'n.
Dissolved plated Ib.

lst f. HNOz waste
ond " " n
Final product solution

QS
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To File : DEPARTMENT
FrROM M. G. Leverett DEPARTMENT .;!z %/
IN RE: Purity of Ba-Ia Product Qq“

It is understood that the tolerances for various activities in the
Ba~Ia product from 706-D are as follows:

The tolerances are given in terms of the gamma disintegration rate of the im-
purity expressed in percent of the Ial40 disintegration rate, All figures
given refer to a time five days after final Ba separation.

Half-Life Tolerance
Isotope in Days
. 2093 65 1.5
3 &%‘g’ 7r93 0.71 18,
: NE o 35 1.9
& . Rui03 64.(9; 2.2
% L Ru ~ 03
g X P 0.71 18.
8 N Sn 11 8.0
. 3‘ % Sn 2e 5‘303 180
22 N sb 25 0.8
Nz TelR? % 2.
£ (\é\ % Csl33 7,300-11,000 1.4
-lé- 2% Ce 28 11,
2 - 55 1.3
Buld4 16 4e5

If more than one of the sbove impurities are present simmltaneously, the fol-
lowing condition should be satisfieds: i
Classification Cancelled
Xty < Treaaaes
By Authority Of C‘QO Q

; iven in the % ma—%f%—w“ﬁwl
Here Xy is the tolerance figure given in the ¥ a

for the impurity i when present alone; and X'j; is the disintegﬁ.Biog rate of
that impurity actually present, expressed in percent of the Ia disintegra-
tion rate.

For gamma-emitting impurities other than those listed above it i ti?ull.a.ted
that their combined disintegration rate not exceed 30% of the-IaiAS disinte=
gration rate five days after final Ba separation., Any as yet unknown activi-
ties similar to those in the above table may have more stringent special tol-

erances, however. ..
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 CLASSIFICATION GANGELLED | ‘—
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DATE //Q%/é - March 12, 1945
For The Atomic Energy Commission
To: File '! P
sl E; 5 ? : &1
PO Y el Z 3 = CEBIRS
From: M. C. Leverett 5688 % @1!%%3%&}234q5

Chief, Declassification Branch g
706-D Design Notes ~ March 7th to 10th, Inclusive

1. A determined effort is being made to have construction complete and dummy
runs ready to start by April 15th. In an effort to eliminate unnecessary
safety factors, installation of several vessels has been cancelled or
scheduled on a tentative basis to come after the dummy rums.

2. The following vessels have been eliminated vermanently:
A-13 #2 centrifuge (12" Bird) in Cell A
A-1/ : #2 .centrifuge catch tank in Cell A
B-10 Cell B waste hold-up tank

B-13) Duplicate rotating pivettes for transfer of oroduct solution from
B-17 (product solution sampling and storage vessel) to B-19 (evap-
B-14) orator)

These eliminations sre possible because of the following reasons:

B-10 was thought’ to be reouired in Cell B for collection of wastes early
in the design when Cell B operations were still indefinite and it appeared
that acidic waste volumes might be large, and that it would be Necessary
to collect and hold them until a propitious time when A-5 would be avail-
able for neutralizing, More definite information on waste volumes became
available about March 1st, and it then was decided that B-10 is not neces-
sary.

B-13 and B-14 are found, on detailed analysis of transfers of lieuids
among B-6, B-12, B-17 and B-19, to be unnecessary if the enuipment in Cell
B is rearranged so that rotating vipettes B-7 and B-8 (duplicates) serve
the electrolytic cell (B-12), the product solution storage vessel (B-17)
and the final evaporator (B-19). This arrangement is feasible and B-13
and B-14 are therefore eliminated.

A-13 and A-1/ would be used primarily in the event of failure of the
Pb(Ba)CO3 to settle properly after K,G03 metathesis in A-9 precipitator.
This metathssis has been carried out eight times in the semi-works on full
plant scale, in stainless steel, in a full scale mock-up of that nortion
of A-9 in which the metathesis is carried out. UNH from inactive X slugs
was used. In no case except one (whers an operating error was made) did
the product loss for the two-shot metathesis exceed 1.5%. The average,
excluding the bloop, was 0.8%. Moreover, in four cases the metatresis
supernate wes centrifuged afier settling, and its product content mezsured
again. The average loss was reduced by oniy 0.2% of the product present,

o Y
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It is therefore concluded that
a) iosses in metathesis without centrifugation are acceptably low;

b) This result is obtained consistently desvite minor variations in con-
ditions;

c) Centrifugation does not materislly decrease the losses in this step,

The following vessels will not be installed for the dummy runs, but space

for their installation will be kept, and they will be ready for inst=lla-

tion by May lst if at that time they are thought necessary on the basis of
the dunmy runs: :

A-7 /1 centrifuge in Cell A (12" Bird)
A-11  #1 centrifuge head tank in Cell A
B-2 #1 centrifuge in Cell B

B-4  #1 centrifuge head pot in Cell B

The uncertainty about the need for these vessels is due to the~following
facts: :

A-7, #1 centrifuge in Cell A, would be used
a) For removal of dissolver crud suspended in the UNH solution;

b) For removal of suspended Pb(Ba)SQA from the extraction supernate dur-
ing decantation; e

c) Poésibly, in the absence of A-13, for removal of suspended PoC0O3 from
the metathesis supernate.

There is, a priori, some reason to suppose that the presence of suspended
erud in the UNH would be troublesome, possibly by carrying of product or
by plugging up jets. Actually neither of these troubles has materialized
elther in 706-C or in the semi-works runs. Use a) therefore appears un-
likely. Suspended Pb(Ba)S0O, in the extraction supernate has not been par-
ticularly trouvblesome in the semi-works runs. Eight runs using dissolver
UNE, at one-fifteenth plant scale, in stainless steel en~uipment approxima-
ting a mock-up of A-Q, have been made. In.one of these an operatine error
led to a high loss. The remaining percentage losses were 10.7, 48.9) 6.6, 2z
9.9; 3.6, 6.5, 7.6, for an average of 9.1%. A run on pure UNH gave 3.9%
loss. 4 loss of 9% in this step would not be intolerable, but the lack of
consistency in the results is disturbing. In ten cascs the extraction
supernate has been centrifuged after analysis and again analyzed. The av-
erage decrease in product loss was 1.1% per precipitation, or 4.4% total
since there are fovr extraction precipitations verformed during each com-
plete preparation. It is not clear from these data whether the lack of
unifermity in logses in the extraction step is due to failure of the
Pb(Ba)SO, to settle or not - i.e., it is uncertain whether centrifuging

the décantate would decrease the losses significantly., Moreover, it is
ting the
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uncertain what will result when the process is carried out on full secnle.
Fer these reasons it is judged unwise to make impossible the installation
of A.7 and its head tank, A-1l. Iosses of product during the washing of
the settled Pb(Ba)SOA have averaged 1.5% for the four runs for which com-
plete data are available, running 0.7, 0.5, 0.3 and 4.5%. In all cases
tested, centrifugation of the wash solution reduced the product loss to
less than 0,1%, but the losses got by settling are usually so small that
centrifugation 4o reduce them would not be justified. The final decision
on A=7 (and A-11) will therefore rest on the decantation of the UNH from

Centrifuge B-2, and its head pot B-/, would be used

.a) For removal of suspended PbCrOA from the B-1 supernate after PbCrQ4
precipitation: : )

b) As a spare for B-is (#2 centrifuge, Cell B, used for BaCrQA centrifu-
gation);

c) Possibly, in the 2bsence of A-13 and A-7, for removal of suspended
Pb603 from the metathesis supernate.

There is as yet no significant semi-works experience on the PbCr0, preci~
pitation and settling, but all indications from the laboratory are very

‘ favorable. Because, however, of the lack of data it is judged unwise to

- make impossible the installation of B-2 and B-4. Semi-works data will

scon be available. Use of B-2 as a spare in case of fsilure of B-15 is at
present given only minor emphasis. It is thought that if a centrifuge of
the preferred type (over-driven) is installed as B-15, impending trouble
can be either avoided by frenuent inspection of external parts, or easily
repaired in all except a few cases.

It is evident that it is improbable that both 4~7 and B-2 will have to be
installed. Therefore it is likely thsat considerable time will be saved by
deferring installation of either until the need is demonstrated.

4. The electrolytic cell B~12 probably will not arrive on the plant in time
to be installed before the dummy runs. It is re~uested that this vessel
be instealled at the first opportunity after its arrival, probably during
the first decontamination. It is now thought that the electrolytic pro-
cess will make s product containing less lead and in a shorter time than
the chromate one. A higher specific activity also is possible.

5. All vessels and equipment shown on our equipment flowsheets but not speci-
fically mentioned here are at present regarded as necessary to good opera-
tion, and are required for installation before dummy runs start.

6. It is understocd that C. W. Moore and ¥. J. Feder will be authorized to
"make changes in thr fisld from now on.
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7. Technical Division approvsl for such changes must come from Leverett,
Ward, or Rodger, in that order. Technical Division field inspectors are
net authorized to recuest changes; such re~uests must be made by Leverett,
Ward or Rodger.

8. Occupancy of 706-D by Technical Division will be deferred as long as pos-
sible, but eouipment clean-up, testing and calibration may recuire that
Technical take over some aress before the entire insitallation is complets,

O

. It was agreed that the last section of the mono-rail leading to 706-C
could be omitted and put in Spare Parts. This will make it unnecessary to
cut a hole in tle dividing wall between 706~D and 706-C at present.

10. Leverett stated that the vessel off-gas collection system in both cells is
necessary on the basis of 706-C experience and should not be omitted.

11l. The lambda sampler is to be redesipgned by Techniesl,
12. Leverett stated that B-15 (#2 centrifuge in Cell B) is an essential piece
of ecuioment, even though laboratory work is being done to improve the

settling of the BaCrOA precinitate,

13. It was agreed that J. T. Weills would be assigned to spend full time with
‘ H. S, Knotts starting Warch 13th or when avrilable, until about April 1st.

14. Revised eaquipment fiowsheets, jet lists, and Cell B arrangements will be
submitted in accordance with the changes noted above,

. N S

M. C. Leverctt

1 H. S. Browmn
2 C, D, Coryell
3 R. L. Doan
4=-5 H. S, Knotts
6 E. J. Murphy
7-8 11, D. Peterson~
V. A. Rodger~
F. G. Rehm
9-10 M. C. Leverett
il F. R. Ward
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. This document consisbs of two nages.
Copy #20f eleven copics, Series 4.

To: File

From: M. C. Leverett

- .. -

CLASSIFICATION CANCELLED
DATE /2 /7 / ¢5”

For The Atomic Energy Commission

H 7 (Lot

Chief, Declassification Branch

April 21, 1945

706-D Desien Notes. March 27th through April 7th

This memorandum is the concluding one of this series.

Final modifi-

catioﬁs in 706=-D will be taken care of in the means described in the memoran-

dum on this subject dated April 7th.

During the period preceding April 7th

the following items of interest are noted:

1.
tions.

produce leakage, from which it was concluded that no

of the weld Aad resulted.

A crack was found in the bottom of vessel B-1 during the polishing opera-
Application -of water pressure to the outside of the vessel did not

complete penetration
Probably only the inside weld was cracked.

However, instructions were issued immediately to have made up a replace-

schedule,

ment for B-l in the event that the cracked tank should fail,

The electrolytic cell, B-12, was shipped approximately one month ahead of
This resulted in shifting emphasis from the chromate process to

the electrolytic one inasmuch as it is considered to be somewhat better.

3.

It was found that the proposed decantation rate out of B-6 after chromate
precipitation was so fast that substantial quantities of the precipitate
were carried by the decantate.
cantation lines was decreased in size from 1/8" IPS to .105' ID,

To correct this condition one of the de-
Thisg is

the lower of the two decantation lines on this vessel.

It was found that barium chromate made according to flowsheet conditions
does not centrifuge readily.

A slower feed rate to the centrifuge may be

necessary or it may be necessary to recycle the centrifugate from B-3 to

" B=5.

Instructions to proceed with either of these changes are withheld

until after further experimental work.

It was requested that the off-gas line from A-16 be relocated so as to go
out the east side of -the building at once rather than running outside the

This change has been made.

A definite understanding was arrived at with regard to the false flooring

This will cover only Cell B, extending, however,

This will permit a
3 replacement part’

5.
cell and through the principal operating areas.
6.
on top of the cell block.
to the panelboards on the west, north and east sides.
7. The small periscope designed for viewing at right angles is to be rede-
signed to view at an angle 38° forward of the normal.
single instrument to be used to view B-1Z and B-17.
for the periscope has arrived from Chicago.
8.

cal Division.
™iis document contains infermatio
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9. It was found that a leak existed between the wall of vessel A-1, the dis-
solver, and its jacket, the leak being in the weld between the vessel and
the spacer ring. Severel such leaks were found in both upper and lower
rings. The small ones were repaired by peaning and the larger ones were
repaired by welding while spraying the inside of the vessel with water in
order not to overheat the heat-treated parts.

10, It was discovered that Raschig rings had been put into several of the
serubbers and condensers without first removing the blue paint used to
identify 25-12-S-Cb steel, A request that such paint be removed from all
such rings except those in A~4 and A-16 was made. _

11, An interference was discovered between the overflow baffle in A-8, the
catch tank and the standard sampler assembly supposed to go into a nozzle
directly over the overflow. Installation of the sampler assembly in a

spare nozzle, nozzle J, was approved.

12, The cable 1éngth on the monorail tractor controls was increased so that
the controls hang sbout two feet off the floor, and in the case of the
upper monorail, about six feet from the hook.

. C. LBt

M. C. Leverett
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M¥r. J. Pe 8inclair 1, J. Pe Sinclair

2. H. Ao Levy 4,7»’:\:‘
L B. mﬁt 30 L. Bo Emle‘b C()# 1x
: 4. Rtaqmg File

706 C Off=Gas Line 5. Centrsl Tile

puring the last run in the 706 C building the stainless stoel off-gas
1ins, between that building and the 200 Area stack, became highly contaminsted.
The actusl dissolving of the material in 706 C apparently did not deposit sny
residual contsmination in this line. The building up of activity seemed to
start afier all of the waste liquor was in the underground storege tank. ¥The
Jast dissolving be

batch wes completed on Nonday, April 2nd. MNo appreciable imw
orease in sotivity in the stainless £teel line was noted until Wednesday, April 4th.
Even then the readings were comparatively low.

Thursday, April Sth the 706 C operations started to neutralize the waste
l4quor in the underground storage tank.

: The activity build up in the offegas line
was picked up by the #1 Integron located on top of the pile. IThe following resd-
ings indicated the nsximum iwtensity recorded by this instrument for the periods
shown:

Date Shift Regdings
45 4=12 58 =
PR 12-8 51 mor
h=b B=4 Tl mr
4=6 4=12 48 mr
4= 12=8 75 nr

Other readings obtainsd by the Health Physics Group proved without doubt that the

radiation resorded by the Integron was coming from the strinless stsel off-gass
line. The riser in this line, located southeast of the 205 building, reached 2 maximum

intensity of 1000 mr

AT

The steam sjector, located by the 200 Area stack, had a
mazimum mesasurement of greater than 1200 mr/hr.

706-C operation report that they nsutralized spproximately 1500 gallons

of waste solution in z tark which has a maximum capacity of 1750 gallons. Appar-
ently the fresboard was not sufficient to prevent the foam on ihe surface of the

waste liquer from being sucked into the tank wvent line ani from there inte
200 Arez atack, )

the.
&,
=T L./ § 8
8smples obtained from tsnks Wel and W2 showsd contammination2of £fom e
30,000 to 400,000 cts/oc/min. A sample of the material draining fromZihetbass_of
the 200 Ares stack resd over two million cts/ec/min. oL ow -3
2 =~ e
The lins betwsen the oriface plate, located sbout twenty feethFeast of ¥he =
4ot and the 706 C building wes successfully flushed with water. The intensity & - 2
along the line between these points is now below 12 mr/hr, The jet, hiéwever, opo= - ¥
tinues to resd 300 to 400 mr/hr. Apparently the aoctive material was bﬁﬁy;i:!;’» th =
line by the heat from the stear sjector. This portion of tke line is Weing givén §
an aoid wash in an attempt to reduce the activity at this point, w oL T >
5 G B S
Thie doct izl paeth naten o
' e

.
A
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Mr, J. Pe Sinclair -l April 12. 1945

in order to eliminate further conteminatisn of this line during fubure
s 1n the 706 C bullding it was sugpested to Mr. Levy thet the waste liquor in the
sterage tank be noutraliszed and jstited 4o Fell at lcsnt twise dwuring the period of
ity accumilation, rether than walting wmtil the rum is corplets and neutralising
it all ut one time. Ihe suggested procsdure will mean a asveral hour interrmuption
of the dirsolving operation but would also eliminate s definits hazard,

=W

LBUzos L. B. Imlet
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WEFKLY 706~D REPORT FOR
PERIOD L/15/45 = L/21/L5
—_—
+ [ ’
j{lj Daily ohecks of certein key polnts were continued to note
. any changes in activities of beams coming through 706=C
!LJ] wall. Merked decreases, &s siown below, were observed.
L/16/ L/17/1L
( \‘ i 15mr/hr to 3.8 mr/hr
o #2 70mr/hr  17.5 mr/br
= #3 60mr/nr 11.5 mr/hr
. #1, 50 mr/hr 7.2 mr/hr
1 l M
7;}‘ The writer was informed by ho L. Simons of 706-C thet a
P ghield hed been instellede On 4/20/45 points 1, 3 &nd 4
:*, inereased stout 50% end have remained &t those levelse
) This was expleined by & shifting of the shield preparatory
to replacing it with eanother this week.
‘Kf7 "Dummy" runs, D-1 and D-2, were started during the weeke
v /

D~1 consisted of 50 low ectivity slugs processed through

the first metathesis cake solution stege. Activity in _—\
Cell 4 was us Tollows: dissolver, 3.6 mr/hr at 2 inches;

~ waste solution tenk, & mr/hr at 2 inches.
solution (about 1 gallon) emitted 16 mr/hr et 2

e glegs Juge

The finel oake
2 inechss thru

D=2 involved 200 low activity slugs but &

tracer solution was added and meximum activity in Cell 4
reachsd 60 mr/hr et 2 inches, this being at the dissclver.

4 100 ml. semple geve 28 mr/hr et L inches.
1ocked at &1l times and mey be entered only with & suver=
Cell B hes not been used in the pro-

™ gispr%sfpermission.
e Thus fare

The' €
g H{es Were surveye

oih end

éArr%zgsments were made to
Pthe Jocogbents disposed ofe
t;in%lin @he concrete=block
o\
l
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The cell is

ﬁ@ire building and outside areas on the north and east

d with & "walkie=tzlkien, after which *hot"
spots were checked with a Lauritsen.

;"iplﬁﬁgﬁéin the center of t
“ m3Q940 Br/hr at 3 inches.

:. Yallow trash cany

he "sample garden" gave readings of
spparently 706-C was responsible.
have the can properly tageged and
neadings dirsctly sbove the open=-
semple holder, east of 706=D were

tage was placed bhereo
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Cell B showed no activity except for one small area on the
floor which read 10 mr/hr st 8 inches; %w.0. This was caused
by & spill from a Jug. Carbonate solution failed to remove
contamination but the entire floor is to be coversd with.

lesd so no difficulties from thls source zre expected. The
erce north of the bullding has been covered with crushed

rock end the slight surface activity has been further reduced,

AXl men working in 706~D teke delly hand counts and no high
vaelues were obtained during the weeke. The bullding now hes
& probe &nd sc&ler in operatione
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2. R. L. Doan
3. M. D. Whitaker
Le C. D. Coryell

| o H. A. Levy
—g? 5. W. E. Cohn
%kﬂ . b. C. Files
- pLat April 26, 1945 7. R. Files
This document consists of....... .¢
T W. . Johnson pages and._-_._._--_.-_._..._....__...l_..fi:::rcs.
From: W. E. Cohn No..-..l. ..... of...:?..--copies, Scries.&..-»

PROPOSED ADDITION TO 706-C

Recently I submitted to you a proposal to comnstruct a some-—
what larger semi-hot laboratory in the 706-C building to relieve the
hazardous crowding to which Parker and his group are subjected in
their high level fission product preparation work. That proposal
was an emergency measure only; when I was asked if it would permit
expansion of our activities, either as to amount of radioactivity
handled per unit preparation or as to variety of preparations, I had
to answer that it would not permit any expansion whatsocever.

It has been decided to expand my section (C-IV) by 50% as of
July 1, since it is clear that both the variety and unit level of our
active preparations are to increase. I have been instructed to state
candidly what facilities are necessary.in order that we may carry out
our assignments and to correlate these with the facilities needed by
related groups (Coryell - Levy) and to those of the Chemistry Division
as & whole,

) The attached plan for 706-~C extension is the result of confer-
ences between me and members of my section (particula.rly G. W. Parker
and E. R. Tompkins both of whom have had a great deal of 706-C experience 3
G. W. Parker is in charge of our production group in that building and
has worked contimuously in the building for over a year), Coryell and
levy of C-II, and yourself, You will note that the additional space
requested is about double that of the presemt 706-C building, This is
not as shocking as it msy sound at first., 706~C was designed without
benefit of prior experience for about 10 men and not over 20 C of
material and it is not to be used as a standard. Certainly it has
6xhibited many deficiencies which the proposed plan would alleviate.
The 706-D building, designed to do one specific job which at present
occupies half of 706-C, is also twice as big - showing that advantage
has been taken of adverse 706-C experience in designing 706-D.

Our basic necessity is for semi-hot laboratory space; none
which is suitable exists. Our second need is for ordinary laboratory
space for our increased manpower, adjacent to the hot laboratory itself,
A third objective is to increase the working and storage facilities of
706-C to proper size. Fourthly, we need to have our activities located
in one group of laboratories for proper coordination. The proposed
plan answers all of these needs.
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1.

2.

3.

PURPOSE OF PLAN

To provide adequate and safe semi-hot facilities for Chemistry
Section G-IV (Radio-isotope production section),

Present Status: 706-C semi-hot laboratories are campletely
inadequate and hazardous for the present level of G-IV's work,
The proposed expansion of C~-IV manpower is contingent upon
more seml~hot space 5 continued operation even at bresent levels
demands adequate facilities, at present non-existent,

Influence of 706-D Startup: Will render present semi-hot
laboratories more useful to other chemistry groups; it will not
solve C-IV's problem as these laboratories are not large enough
nor of proper design for its work.

To provide adequats laboratory and office space for new research
and process development groups to be set up in Ssetion G-IV on
July 1,

Present Status: One “two-man laboratory, occupied by three men,
and one office in 706-A; thess are too far from 706~C and from
each other to permit adequate coordination. Influx of at least
four additional men on July 1 is not possible without additional
laboratories. For proper coordination and efficient utilization
of both brain and Ianpower, these laboratories and offices mast
be centralized in one unit,

Influence of 706~D Startup: Will release part of the one laboratory
now in 706-C. This laboratory is not large enough for the three
other groups of C~IV and is needed by other chemistry groups for
their work. No office Space will be released,

To provide adequate semi-hot, laboratory and work facilities for
other chemistry groups dealing with high levels of activity,

Present Status: No space available except for Ba Job. Work
facilities grossly inadequate,

Influence of 706-D Startup: Will provide adequate space (except
for work space) for the chemistry groups other than C-IV if C-IV
is not competing for the same space. Work space will remain
inadequate,
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k.
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To provide adequate storage space for both hot and cold materials
in 706-C.

Present Status: Inadequate to the point of constituting definite
safety and health hazards.

Influence of 706-D Startup: Nil.

REASONS FOR EXPANDING 706~C RATHER THAN 706~A

Semi~hot Facilities: Must be adjacent to and easily accessible fram
hot cells if hazardous and time-consuming transport problems are to
be avoided; must be separated and shielded from regular laboratories;
mist be properly designed on the basis of past experience (no such
facilities are extant).

Coordination of all activities of C~IV: Present arrangement of 706-~A
prohibits coordination in this location; obvious necessity of putting
semi~hot laboratories next to and on same floor level as 706~C, and
near 105 unit, makes 706~C the logical choice for such centralization;
shortage of trained manpower indicates that maximum utilization of

.same will be achieved only by close contact of all members of section;

work of all groups in the section must be closely correlated to prevent
wasted effort.

Provision of adeguate space for ups other than C-IV workine with
hot materials: Should be located adjacent to hot cells of 7(_)5:0 and
away from cold operating areas.

Work faecilities (glassblowi machines, ete.): These are principally

geared to the construction of apparatus within the hot cells them-
selves and must be immediately accessible from this area,

Summary: Work related to and dependent upon the hot cells mst 5 for
efficiency and safety, be performed near these cells. Transport of
activity mist be minimized. Active areas must be segregated from non-
active ones,
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NECESSITY OF FACILITIES REQUESTED

Semi-~hot Laboratories: This is the most pressing demand. The
present laboratories are suitable for their original purpose:

1 man (in each of the four laboratories) not over 100 mC activity
per laboratory, simple, routinized procsdures. They are grossly
and hazardously unsuited for the present and projected operations,
which involve 5-10 men, up to 1000 ol activity, varied and varying
procedures. Further, an unforeseen need has arisen for additional
space within each laboratory for such things as H~P and counting
instruments, hot balances, dish-washing facilities, hot and cold
storags, etc. At the present level and constancy of operations,

a certain amount of space must be provided so that these men who
must remain in these laboratories continuously can protect them~
selves from the activity being processed. It has also been shown
that the present laboratories are not sufficiently isolated from
each other or from other areas.

design submitted for the semi~hot block has the following features:

a. Two large semi-hot laboratories, specifically designed and
arranged for continuous semi-hot operations on the cuiie
level, Each of these may be occupied by 3 men working on
as many preparations. Benches are to be raised and shielded
to give complete protection. These laboratories are for the
production group of C-IV.

b. Two smaller semi-hot laboratories, one for intermittent use
by the other three groups of C-IV for spscific hot jobs, the
other for use by other groups of the Chemistry Division on
the sams basis, Raised benches and adequate shielding are
provided.

¢. Service room (dish-washing, storage) and hot storage vaults,
for general usage. No adequste hot storage facilities exist
now and these are urgently needed.

d. Storage and machinery space on top of the conerete block,
which will also have removable slabs for the entry of heavy
shields, etec., are provided for.

Laboratories: After July l, C-IV will have three groups of 2-3 men
each besides the production groups of 5 men. These will be responsible
for the development of 1) pile reactions, 2) chemical separation
methods and 3) remcte-control apparatus and techniques. Each will
require a laboratory and access to an office; in addition, close
contact with each other and with the production group is essential
since their activities are largely in series and not in parallel with
each other.
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3.

L.

(C-IV has at the present one laboratory far removed from the
one office and from 706-C. This is highly unsatisfactory for
the prosecution of the work in hand and is unworkable following
section expansion).

The laboratories assigned in the sketch to groups II, III and

IV are more or less conventional laboratories in size and design.
They are located with reference to the overlapping and correlation
of the work of each, Each laboratory has an adjoining office,

It has been shown in the past that one laboratory is needed as a
service adjunct to the hot cells, Therefore, one additional
laboratory must be provided for other groups who have work to do
in 706~C (at the present, levy's group is the only known example,
hence the new laboratory and office in the old structure is
labelled with his name),

Offices:
8. G-IV Section Office (Cohn) - adjacent to working areas
b. Levy's office ~ adjacent to laboratory

Ce. Ga.rbér and H. P. Office - for building manager and health
physicists _

Work Facilities: The present shop and glassblowing room, necessarily ,
located near the cells, are much too crowded for good work. In

addition to enlarging these, certain space has been provided for other
canstruction work, for drawing and designing, etc., all of which are

not provided for at present.

5. Change Rooms: These are required since the 706-D change room is not
sultable either as to size or convenience, and does not have pro-
visions for women occupants of 706-G.
6. Instrument Room: Required because of 706-D use of the present 706-C
instrument room and to house other instruments (balances, colorimeters,
ete.) which would overcrowd the other instrument room, !
7. Storégg and Janitorial Facilities: Badly needed in present structure,
I
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SANPIES FROM 706eD

%e in Chemistry would find it very helpful if suitable arrangee
aents could be made for removing small saxpies of UNH solution
fron your dissolver in the 706«D Building, TWith the closing
down of the 706«C emgimeering operations, 706=D will represent
the only convenient scurce for really hot solutioms,

¥e visualize feirly comtimous nesd in the future for saxples
of the order of 5 o¢ in volhume, If a ressonsble srrangsment
can be decided upon, we would like to request, at the present
tine, five samples of 3« nl each of UNH soluticn from the first
bateh of active sivgs dissolved in 706-D, This material is to
be used by ¥r, J. Y, Siegel of Er, Coryell's Section,

Your cooperation would be greatly sppreciated.

{ CL,S 3IPICATIOF CARCELLED )
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T0: li. C. Leverett
FRGS: X. D. Peterson June 6, 1945
SPECIFIC GRAVITY OF HpSOs=-ENO3 KIXTURES
Sax has determined the specific gravities of HpSO4-HNOz mixtures
in the neighborhood of the 65% HoS04-2% HNO3 solution used in the 706=D
extraction process, at 25, 40 and 55°C., for use in the analysis of the
mixed aeid:
0
% HpSO4 % HHOz Sp. gr. (60/60°F. hydrometer) at
25°¢ 40%c 55°¢
%5 2 1,458 l.445 1.436
4 1.459 1.448 1.437
65 0 1.558 1.549 1.540
2 1.569 1.546 1.537
75 2 1.659 1.687 1.638
The specific gravities of the sclution with 2%, HNO3 are plotted
in the attached graph.

. The change in specific gravity with HNOz concentration in the
range O to 4% HNO3 is entirely negligible for the proposed use - a 1%
change in ENOz concentration causes less change in specific gravity than
does a change in HpSO4 conecentration of 0.2%, or in temperature of 3°C.
As of now discontinue the practice of having 65% sulfuric

analyzed. Use the sp. gr. instead and add HNOz by weight.

Y. D. FETERSOK

This document has been approved for release

to the public by:

D Lom_ s
Technical Infoimation Officer

ORNL Site
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T¢ i3 bolioved that sho intrauustion ¢ fron ipteo 706eD nrocess solutions
can b naterinlly reduced by oddion &7 iz w0 the dilute hpWo, used for the
extraotion srecipitation. The Geells™l, comin~ into contecs with hot sbainlesa
stesl (slinzer rinz) may nave causel ezepssive worrasion. Mitric sold {2}
hus been foumé & satisfactory inhibiter even ot 8C° G,
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. DON’T SAY IT — WRITE IT E . Johnson

TO W. A. Rodger DATE May 16, 1945

. O D. Peterson

RE: HNOz Concentration in Electrolysis

In our earlier electrolysis experiments it was shown that increasing
HNO3z concentration resulted in less reduction to metallic Pb and

better dioxide plate, but we were limited to about 2,5N-HNOz by danger
of precipitation of Pb(N0z)g in the 1-1/4 and 2-1/2 liter electrolysis
golutions then used. With the present 4-liter electrolysis solutionms,
such precipitation is not likely at 3M~-HNOz. Therefore, please use this
increased HNOz concentration in all subsequent 706-~D electrolyees. The
semi-works has also made this change.

The literature on analysis of Pb by electrolysis to Po0y also indicates
that 3N is the optimum HNOz concentration.

O wirr SRt - A0 033 St St Sy o~ it AR5 - JICE S N O ) ;



e > = s~ e — W Y T ISR T T T T U B
I T s v i T A M ~ainainai i € ot vt SehCReE ARAVE S - T ) O PN - e A R D SR N

ks -MoCoLeverett .
2. ~¥y—Dy-Beberson [‘ S
- Sv———-R.-[Semmes

"™ 4. V. A. Rodger
5v—Fo—GoRehn

March 16, 1945

PROPOSED 706-D CHEMICALS SPECIFICATIONS

Attached are proposed specifications for chemicals
that will be uged in 706=D operation and subseguent clean-
ups. An estimation of the amounts of each necesgary for
ten runs is also shown.

The 1ist is submitted for your comments relative
t0 availability and standards of purity of chemicals suggsest-
ad.
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PROPOSED 706-D CHILTICALS SFECITICATIONS

1. BARIUM MITRATE (Ba(NOg)p - Crystalline, C.P. grade

1 pound glass jars

Assay 99,004 Min,
Water insolubles 0.,002% Max.
Chlorides {(as Cl) 0.0005% Max.
Ca 4 Sr salts (as Cl) 0.05% Max.
Iron (as Fe) 0.0002% Max.
Heavy metals (as Pb) 0.0005% Xax.

2, HYDROGEN PEROXIDE = (HpOp ) 30% reagent grade

1 pound safety=cap bottles

Assay 80,0 2 0.5% HpO
Non=-volatile matter 0.05% Yax. '
Chlorides (as Cl) 0.0002% ¥ax.
Sulfates {as S0z) - 0.,03% ¥ax.
Phosphates (as POy ) 0.009% ¥ax.

3. POTASSYIUM GCARBONATE chos. Crystalline, reagent grade

25 pound drums ce T s

. -ABS8y 97,00% Min.
Chlorides {(as Cl) 0.003% Max.
¥ater insolubles 0.01% Max,
Iron (as Fe) 0.0005% Max.
Heavy Metals (as Pb) 0,0005% Maxe

4., 1EAD IZTRATE - Pb(NC'S)z, Crystalline, C.F. grade

e W W RTINS s D ST,

5 pound glass jars

Assay 99,00% ¥in.
VWater insolubles 0.005% Hax.
Chlorides (as Cl) 0.001% Hax.
Iron (as Fe) 0.0001%

TSP [T e SOy v T LAEEE T M SN



5. SODIUM BICHROMATY - (Razcrzc,? ), fine crystalline, resgent grade.

5 pouni glass jars

Asggay 98,004 kin.

Water ingolubles 0.005% lax.
Chlorides (as Cl) 0.005% Max.
Sulfates {as SO ) 0.010% iax.
Caleiuwn (as Ce) 0.005% Max.
Iron (as Fe) 0.,0005% Maxe.

6. SODIUN CARBORATE (HepCOz) crystalline, Technical grade

100 pouni sacks

Asgay 98, 0% ¥in, (dry basis)
Water insolubles 0.05% Max.

7. SODIUYM PHOSFHATZI, TRIBASIC - (N&3P04.IZH 0), crystalline, Tech. Grade

100 pound sacks

Assay 99,0% (as HazPO,412H50)
Water insolubles 0.010% Maxe

8. SODIUM NMITRITE - (NaNO ), crystalline, reagent grade

5 pound glass jars

ASBay 97, 007.21 Min,
Water insolubles 0.005% lax.
Chlorides {as Cl) 0.,0019 Maxe

9, SODIUM HYDROYIDE - NaOH, pellets, CeP. Grade

5 pound glass jars

Assay 97.,00% Min.
Chlorides (as Cl) 0.001% Max.
Iron (as Fe) 0.002% Hex.
Carbonates (as NagCOsz) 2.0 Hax.

Heavy mstals (as Hg) 0,005% Max,




10, SODIUM HYDROXIDE - NaOH, 50% liguid caustic, commercial grade

55 gallon steel drums

(no specifications)

11, NITRIC ACID, (BNOS), C.P. reagent grade

7 pound screw~-cap bottles, (or glass stoppered )

Ansey { ) 70.5 & 5%

Chlorides (as Cl) 0.0005% Maxe
Suifates (88 804) 0‘0001% Max,
Heavy motals (as Fb) 0.0005% Maz.
Iron {as Fe) 0.0001% Xax.

Nitric Oxides (as NOZ) P

12, NITHIC ACID (ENOz), Commercial grade

12 gallon aarbuoys

Agaey (HNOz) 59 - 61%
Chlorides 7&3 Cl1) 0.05% Max,
) Yitric oxides (as Noa) 0.,05% ¥ax.
- Ron~volatiles 0,02% ¥axe

-13, SULFURIC ACID (HpSO,) - Technical grade

nnnnn -12." .zam car] 8

Mj—ﬂw 910% ¥in.
Sediment 0.005% Maxe
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0,0005% Max.
0,0001% Max.
0.0003% Max,
0.0001% Max.
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QUARTITIPS: BREDED FOPR 10 FUIZ~-SCALT HORS

Bayiun Nitrate

Bynrogl/n peroxide

FPotassium earbonate

Lesd nitrate

Sodiwm dichromate

Sodium oxrdonats

Sodiun 'phosphni'.e

Sodiun mitrite .

Sodiua hydroxids, O+
Sodtun hydvroxids, liouid 50%
s =it 1%

Mtrio soid, Teshnieal - 603
galtmric acid

1 pound
3 pounds
50 pounds
6 pounds
7 pounds
£5,000 pounds
20.050. pounds
15 pounde
15 pounds
2,600 pounds
22 ypounds
39 pounds
£5,000 pounds
9,200 pounds
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DON'T SAY IT — WRITE IT

0 WAR DATE 3/3/b5

M. D. PETERSON
ROM

SPECIFICATIONS FOR 706-D MATERIALS

Check specifications for all materials to be used in 7Q06~D operation.
The present specifications should be available from Semmes, or the Analytical
Division files. Either O.K. these for each material, or make changes as

required. Set up to check materials for whatever specifications may be
critical. : ‘
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QM 706=-D MATERIAL WL CQIFICATIONS

.. )j .

( from ®R. Semmes throush CL)

TO:
PROM: Y. D. Peterson
Cl
2, NaNOz
cl
ingcl.
50 Ba(N03)2
Cl
insol.
Cl
S. I\IasP04
6. HNOz
HO
Cl
Non-vol.
7 H280
sediment
8. Na,CO
°2"s insol.

e et TedE TR R
T LS PRSI s TR LR

sty SR Il ]

Peters
Rodger
H. Baldwin
C. Johnson
G. Rehm

.

M¥arch 7,

98,.0% min.
0005‘7; maxe.
87,0% min.
0.01% max
0.1% max.
99,.0% min.
0.1% maz.
0,01% max.
70.,0% min.
0.01% max.

"Commercial Grade™

60% min.
0.05% max.
0.05"?; maxe
0.02% max.

51,0% min.
0.005% max.

(battery acid grade)
98.0% min. {(dry basis)

0.05% max.
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Jamuzry 30, 1348

D. Peterszon .

F. Birler

SWHMARY OF RETOR i 140 reeparsTTON TV
IM 706= :

Thig preparation produced the larpest yield 4o dato through the
engineerinz side. Had not an apparatus feilure on the tlass gide
occurred, it probablv wonld have been the largest source yet mroduced
around 500 a. Due to this failure, approxirately 200 c. were shipped.
A subseguent run (v) was stertcd to supplement run IV after a few days
alean~up was affected.

The steps were as followe: Coating removel, dissolving, S0, =
precipitation, metathesis, K005 volume reduction step, La separation
with r.&nos, Pb Ox0y precipitation, 2nd £, HNCS, Ither«IsI separation,
and evaporation. In zeneral, tue chemistry is very gstraight forward,
They did find, however, that the reverse strike rreduwsed higher yields.
Also, inereasing the agitstion and settling time and cocling alowly
seems to indicate greater yields by cutting the loss in UNH eupernate
from 20% to 10% Pa.

The equipment as it stands rices the job bug requires excessive
techrdgue and care, is definitel: hazardous from all standpoints, and
doemn't give as good a yield ag the chemistry of the process indiaates.
The trangportation and digcharging is adequate exeept for possidble
radiation in removinz and replacing the sluz-tube shielding plug. The
dissolver is suitéble except that the coating removal by acid is in-
trinsically violent. Solution transfer by jets could posaidly be im-
rroved if there were strainers on the suction side. Agitation and off
gas elimination is very poor in the precipitator. In either cagse,far
from sufficient. The neutralizer needs adequate venting and rerhaps
scrutbing, agitation, a thermpcouple, and some method of coolinz before
Jetting.

The sintered glass filter outside Cell #4 ig quite a mill stone
from the gafety standpoint. The six storage tanks atop of Cell #4 is a
mecessary evil. They too are very hazamlous and the omerator of them
is subjeet to over-exposure. The zlass side is otviously fragile.
Algo, the control and operatinz deviees on the glags side are highly
complicated, offerinz many chances for mistakes and gpparatus failures,
The storage and handling of reagents is suitable except the HNO3 stor-
age tank, which is unsafe to charse and collects dirt and debris,

Finelly, regariing saf
ar

y an? radiaticn, in defenze of the present
program, we mgy asy thob ¥ 1

vity levels are tco high, imitial shield-
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ing inadegquate, and aisles too congested, mainly due to buildins
degign. However, the fallure to adort a good safety prozram permits
hazerds which could be svoided or decreazed. The fcllowing are out-~

‘gtanding: Poor housekeepirs, expozed sampling methcds, no Hel.

schedule enforcement, unsafe storine and shieldinr with bricks,
flegrant omission of glowvesg, face guards and glasses, end occagional

unnecessary Over=-gxposures.

W. ¥o. BIGLER
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NO¢-AZ-— —A DaTe 6/6/45
To M. c, I.everet‘b‘ DePARTMENT Technical, Director
oM R, B, Briggs DEPARTMENT Technica.l, «S.ecvi;ion IY

cmss;ﬁgﬂ’@ﬁ@&gg‘
INRE: Discharge of waste from 706.-p Building / DATE cf{??,‘/é A S
. . P -

. For The Atomic Energy Commissjon |
| =t 0
AL TWYY

the large amount of active waste dﬂéﬁﬁz@%ﬁ%&ﬁaﬁm Bran\ch‘ 28
during the first pProduction Tun, certgin difficulties
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not beegn éXceeded at the glven discharge rate, it ig believeq that

an averages of 10 to 15 curies per day can be Teceived frop 706=D operationg,
The total volume of liquig discharged should be kept below 10,000 gal/day
and lower flows should be used, irf Possible, 4o permit longep holdmup times,

Sinee the main Source of actiye haterig] discharged to W11 ang
then to w5 has been Process losses of 706~-D Product, it 3¢ requested

In the 206 Area it ig Planned to revise the discharéé,procedure
by jetting from w5 ¢, W6 ang from W6 o the Settling Bagin to give better
ontirol ove:;.decontanﬂnation. The g4i: Pipes on the Jets frop both tanks

c Y
will bp qhorten’ed S0 solids wily not be dischargeqd from eithep tank,
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M. C, Ieverett

W5 will be scavenged continuously and the supernatant will be jetted

to W6 only on days when the liquid is near the overflow level, and

when the emount of activity entering the tank is low, To make this
procedure most effective it will be necessary for the 206 Area supervisor
to have a daily forecast of the amount of activity which will be dis-
charged to W1l during each shift. The forecast can be given to the

ares operator with the waste volume forecast on the 8-/ shift.

When the present situation has cleared, 1t may be possible
to send more of the waste solutions to W5; thus, conserving the limited

amount of space (87,000 gallons on 6/6/453 in W. The procedures outlined
above will be revised at that time.

 {BG

R. B, Briggs
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e TR P 10, Readers File
REPORT ON HOT RUN #1, 706=D BLDG.
FOR PERIOD 5/28/45 THRU 6/2/45

_The first dissolving started on the morning of 5/28/45¢ At
the time 200 slugs were in the dissolver and 50 slugs were
digssolved at & time making & total of four batchesy 4

typical survey of the slug bucket conta ing 26 slugs is as
follows: 3
Front of bucket at 1° {! 200 mr/ne
Right side at contaoct i: 150
1eft side at contaot e '\ 100 7
Back at contaot 85 0"
. Top at contact \2§g "
2]

Bottom at conta N\
2\
It was found that in 9éaing first load of slugs beams
as great as 2 r/hr would\poms of the cragks betwesn the
gliding lead plug and th of the carrier. The ducket
he

wag later redesigned so t highest beem was 350 mr/hr
next to the ca t e was encountered as far as
discharging th o the Xissclver is conesrnede

In regard to ¥dalth,pringiple trouble during the run came from
the fan house ent duct, and off gas lines, although
three lineg lerding to el boerd 3 became hot. These lines
T are g;essury an lines. Thelr highest sctivity was
< ﬁzgabou /hr at The wall plugs were continually
. bl -1+ ed but ng activity. leaks wers discoversd. The highest
- T actiwity throuéh the ocll walls was on the west side of Cell

# - B spbond leveﬁ uring the electrolytioc geparation. The maxi-
NS mum \getivity this point was sbout 10 mr/hr exeluding the
7\2\ S fgbackgxaugg,ff m sampler B le.
RN S5
?g ST

i The fan house floor beoame dontaminated (500 mr/hr soft beat

{ at L") because of a leak from the small fan housing. Hot

.. ¢ condensate was collecting in the fan which sucks up fumes from
o - 5, all the ocell tanks except the dissolver. The fan housing read
£ - . =1 r/hr at contact and was replaced by another fan. A cyolome
- *. geparator was also jnstalled to catoh the condensate in a trap
g0 that 1t csnnot be collected by the fan housinge At the end
of the run the small fan off-ges line had a maximum activity
of 75 mr/hr at the fan house, 35 mr/hr before going into the
fan house and 15 mr/hr where 1t comes out of Cell A.

This document contains information affecting the nationa.
defense of sted States within the meaninl ot the
~ Do, LT gy

n . Espionage A0 Lo DGl dns
or the revelarion Obegf " P 2 pner to an
unant karzed e e, -
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To Ko Ze Morgan m ’ - 6/8/45 -2=

The 2¢ diemeter cell vent duct at the end of the rum read
80 mr/hr where it comes out of the cells and 120 in the
fen housee This duet read botween 80 and 120 mr/hr aleng
its whole length. The emergency block iron off gas line
which runs along the north side of the bullding read be=
tween 15 and 75 mrfhr at contact along its whole lengthe
On the north side of the building inside the activity
was 20 mr/hr due to this line. It has been suggested
thet the vent duets and off gas lines arsa bhe fenced in
and danger signs postede Whether this will be done re~
mains to be Scene .

B-l, B-3 and B-6 samplers were reading sbove tolerance
during the rune Highest readings at cdntact with the
lead shield were: i

a3 i

B=3 ~ N,

B=6 S
\\

semplerde. These samplers

ide‘ﬁ e to improper washing after

A::ygugh no spills ocsurred at any

Danger signs were posted
were contaminated on the
the gsmple had been
of the samplers on the 2nd levels the floor around
B-1 sampler becuzme cont up to 1300 ¢/m and around B-3
and B-6 samplers 1940 c¢/me.~ The floor around the other semp-
lers on these 1 e > ¢/me 'On the 3rd level the
flcor beocame 1y ocoitamina around B-9 and B=17 probess

Smears were B gh as 169 mr/hr. The floor now reads be-
tween 25 mr/hfiand 100 hr in this area in gpite of several
washingse Pr handles/ dlso beceme contaminatéd due to samp~—

lers touching han g with hot glovese Inside the shields

ef th bos the—surfece is highly contaminated { > 1000 mr/hr
in B Je of the trouble encountsered in sampling
was @ to lack of preparation before sampling and carelessness.

The{ fempling tekhnique has been improved however, and radiation
dogbh as well conteminaetion should be greatly reduced on the
ne reat deal of the radiation pecelved by samplers

can be>a ted to the over—-curiosity of Health-Physicse It
has besn~ custom in 706~C to take an electroscope reading
on the samples before it is placed in shielded carrier, thus
gslowing up the transfer of hot samples from the sampler to

+he carrier and increasing the dose to personnel. This read-
ing hes now been eliminated so that an electroscope reading

is taken only after the sample is shielded. The doses received
by the samplers during the run as measured by film psock are as
followsas

s e

ner fo an
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NAME OF SAMPLER DATE LOCATION nr

Levenson : 5/28/45 §. “i"t ;g
¢ WILS

Crouch 70

Chest 70

Cap 75

Pressly 5/28/15 g. ﬁang gg
e 8N

Newton . 5/28/L5 g. ﬁzng 'ég
N n

Levenson 5/29/L5 g. wr%s: %gg
o 8

Capi} 175

t

Levenson 5/30/45 Re 1 j@s: ﬁg
8

\\‘\,\ 125

N

Levenson 5/3-}/4;5'»\ %. v ; TN gg
s WILS

/ Cap 50

YoLellan ;Ql/z, Re wrist 120

Phillips II:. ﬁg : %gg

\ Re wrist 190

L. wrist 150

Cap 120

Baily ‘ . - 31/:.5 g. gang gg
P’ an

Re wrist 150

Le wrist 130

Cap 110

Hav%ka // s pum

R: wrist 50

L. wrist 50

Cap 25

Dunlap - 6/1/45. g. wris: gg
e WI1lS

Cap 20

Well 6/2/L5 I};, wrisﬂé %;zg
¢« WXLS

Re hand 210

Cap 160

Tm document contains m ormation aneum" the na' AN i
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gbn,working with the samples in the hot labse received the following
oses:

nr
Rame Location 5728 5729 5730 5731 6/1
Collins R. hand 30 20 ' 25
Le hand - 20 20 25
Cap 30
L. wrist 20
Re wrist 20
Bernstein R. hand 4,0 60
L. hend 50 110
Rehm Re hand 40 :
L. hand 30
Reynolds Re hand
Le hand
Magnuson Re hand 50
Les hand L0

The monitron and integron chambers rgegd as f0ll4

due to the opening of 706=C filfex di;-
hot equipment by the chamberse. N

Location of chamber Chamber st_part of run lasgt part of run -
Monitrons: /
Hot labo #1 A 1 2 mr/hr
Cell % entrance . . B 1 n 5 n
West side of celigy c 2 n 7 "
Above cells N\ D 1 n 6 n
Cell B entrance T~ —F- 25 T 5 "
Equipment decontamingé
tion room ! r 7 n 176 »
Hot labe #2 iR G L " 25 "
Eagt side of cells g) H 2 n 14 i
Integrons:
Ground floor SW corner
of cell A 1 3 mr/8 hrse 9 mr/8 hrse
Panel board No. 1 2 15 " 25 "
2nde level iest side
of cells 3 20 . " 50 n
3rd level south end 4 . 2 n L "
3rds lovel north end 5 10 " 40 "

Monitron C and integron No. 3 read high during the latter part of the
run because of sampler B-l. Monitron D which is above the cells read
high because of contemination around B-12 and B-~19 samplers above

b = This document co
3 defens» kL
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cell B, The increase in monitron D's reading cannot be attridbuted
to contaminstion from the 706-C Bank 2 stack since 706-C was not
running at this time. Monitron F at the equipment dscontamination
room read high because of the hot off gas fan which was being Qe=-
contaminsted in this roome Monitron G loeated in hot lab. #2 reed
high because of hot pipettes which were stored behing & brisk shield
near the chamber during the latter part of the run. Monitron H and
Integron 2 read high because of samplers B3 and B6é. Integron 5 read
high beceuse of contamination &t B-19 polargraph column.

Precipltron air samples in 706-D counted about the same durlng the
run showing that there was no appreclable increase in air contamina-
tion ag the run progrgssed. Tolerance for alpha is 11 d/m per cue.
Pte. of air or 5 x 10740 ;. gms./ce of air or 3.1 x 1071l < curies
per e¢¢ of airs Tolerance for Beta and Gamme igathe air depends on
the type of contaminstion. Anything over 1000{ b/m beta and gamme
in 706~D would be considered high by the autho Q Precipitron re-
sults are as follows: 1§

i 3 Y

&
Tim§~*??7375&:\ o/n per

for toler= " . liter of
\\

R ¥

Dste Location % anoce ~  o/m alr
5/28/45 3! W.of 4-1 sempler oy’ ) -3
ground floor L4 1 0% 8% 8.7 x 10

N4
5/30/4,5 Y. side of Cell A near NV
Panel board 3 &are 5 hr.decay _
: S 93 9.5 x 1073

19 hrs.decey
) 2 hrse leh % 102 1246 x 10”3

~
5/30/45 W. side of el Boad
{(cell B blptks remov
B~ 21 hrs.decay

5/31/45 2nd B;Lle)_aL}' Ergi_,/}’/

. s/p}w 2 hree 1e8 % 92 95k x 1073
y A
6/1/45 2nd/ level E.gide between 3% hrso.decay i
~3 and B=§ |samplers % hre 12.2 % 75 767 x 1073
6/2/45 Eeside of £y house near |
contemiziation 3 hre - 536 5409 x 10~>

For a more acourate alpha count the sample should be allowed to decay
at leest 2L hourse The alpha percentages on 5/30/45 and 6/1/45 would
probably have been mueh lower if the sample had been allowed to decsy
24 hours. In the future this will be done exeept in special casese

on 6/2/45 two precipitron samples were teken at guerd tower #2 which
is sbout 100 ydse E of the 706=D cell ventilation stack and cell
tanks off gas stack loocated 8t the fan houses Results are as follows:




- < Py Ko Ze Morgan mr 6/8/45 G

Semple #1 on 6/2/4L5 between 9:05 A.M. and 9:35 AdM.

Alphs +5% of tolerance
et 39 ¢/m or 4 x 103 ¢/m per liter of air

Counts were taken at 8:50 AdM. on 6/4/45

Sample #2 on 6/2/L5 between 9:36 Adi. snd 2:51 PoM. Length of run
was 5 1/4 hourse ;

Alphs «2% of tolerance
B &) 17 o/m or 1.7 x 103 o/m per liter of air.

Counts were taken at 8:55 fdlie on 6/5/45

V4
General floor smears are less than 200 c/m asi easured on a foot
countere ‘g

e

%
H

The final product is still in Cell B 1 ﬁg\.
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Mr. M. C. Ieverett

¢/o Mr. M. D. Whitaker For The Atomic Energy Commission |
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Dear Miles, Chief, Deciassification Branch @&

i e o cmmv———

Your shipment #10 (preparation #2 from 706-D) arrived here June 18,
The appearance of the sample was very much the same as when I saw it in your
cell B before shipment. The material looked light brown and was well con-
centrated in the bottom of the cone, with no visible amounts higher than a=-
bout one inch from the bottom.

On adding 0.01 N HNO, to the sample most of the light-colored me=-
terial appeared to dissolve, but a very bulky-looking mass of dark brown
material remained undissolved, even after 12 hours standing. After trans-
ferring the supernatant liquid to another cone-and-collar assembly, we mea-
sured the activity remaining in the shipping container and found it to be
about 380 curies (radium equivalent)., We were finally able to dissolve prac-
tically all the solid by prolonged treatment with 0.2 N HNO3, and to combine
the two solutions. The resulting solution is quite dark.

The only explanation of these observations that I can think of at
the moment is as follows. The presence of undissolved impurities (rust
flakes?) at the time samples for analyses were taken from vessel B~6, would
not have shown up in your analytical results. However, such undissolved
impurities may have been transferred to the shipping cone, where the barium
nitrate would then have evaporated on top of such solid impurities. This
would account for the low Fe analysis, for the relatively light color of
the dry sample, and for the phenomena we observed on trying to dissolve the
material.

I should like very much to know whether you consider this expla-
nation reasonable or whether you have some other theory to explain all the
observations. If my explanation is correct, this would of course constitute
another, probably the strongest, argument for the addition of a filtration
step at the end of the 706=D process, such as we discussed during my visit.

Due to the dissolving difficulties described above, we do not have
as accurate an assay of the total activity as we normally would. Our best
value for the total gamma-ray 2c01v1ty of Lal40 gt time of maximum growth
(9:00 a.m., June 20) is 1250 = 100 curies radium equivalent.

With my best regards to all the 706~D boys,

This document has been approved for release Slncerely yours,

b iy ettt

’DMA K % VY"\ l/ 3 / 4( Gerhart Friedlander

Tech Informatio;
ORNL Site  Officer
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“hist, Decipszincanics Saoanan
I have the following suggestions to make regarding procedures Branon e

;82 getecting and preventing the spread of contamination in Bullding

l. An intensive course of personalized education of each man, to teach
him personal neatness and cleanliness in handling potentially active
substances and objects. For example, rubber gloves which have been
used to handle a sample vial should not be used to open or close a
sample blister door, since the gloves may have become contaminated.
Use a piece of clean cheesecloth or paper instead, which can then be
discarded.

2. Each day have a man armed with 2 supply of clean cheesecloth swabs
wipe off each valve handle, door handle, desk top, stair rail, and
other objects likely to be touched by hands; after each wiping have
the swab tested for activity by a health-physicist or helper. If
activity is found it should of course be cleaned up immedistely.

3. Secure samples of the liquor drained from the cyclone separator on
the off-gas line and also swabs from the inside of the mein three
foot ventilating duct, and have a fission analysis made on the acti-
vity contained, to identify the offending isotopes,

4. Change the point of addition of ammoniz gas from the east side of -7
Cell A in the four inch off-gas line to the flush-out line which
connects into the collected off-gas line just before the gas is NL{§
passed through the A-16 scrubber. It is possible that this may re- R/U’
duce the amount of activity carried through the scrubber. Care /qovvaﬁ/
should be taken that the ammonia supplied is sufficient to maintain
alkaline what spray is carried along by the gases leaving the A-16
scrubber, .

5. Relocate the four inch off-gas line in such a way as to remove it
from the vicinity of the building, and if possible to make it more
easily shielded than in its present location.

Most of these items have been discussed among W. 2. Rodger,
Jd. T, Weills and me. This memorasndum confirms these discussions. I
should like to emphasize that although I feel that contamination is un-
der control in Building 706-D, the general level is considerably too
high and that every effort should be made to reduce it to an acceptably
low amount, I think that the entire attention of the group may properly
be focussed on this problem in the event that a veriod occurs in which

no preparation is in process.
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706-D OFPERATIONS
Report for Week Ending
June 23, 1945

Bat40 Proguction (P.A. TX-I) (Group III, Rodger, Bigler) -
Michener, Vallado, Witkowski, Collier, Croghanm, Hovorka, Levenson, Weil,
Weills, Bailey, Dunmlap, Fairchild, Mclellam, Newton, Ogle, G. E. Thillips

Gleanug

A general cleanup of the cells, equipment, and building has been in
progress all week. All vesgels were rinsed, then washed once with 607 HNO, ’
twice with 20% INOz, twice with 25% NaOH and once with 20% HNOz. Eech wash in-
volved two hours' sparging at 60 - 70°C., with samplers cireulating, and with
transfers of the solution through every jet line used during the run. On the
last thres washes, the tanks were f£illed to overficwing.

When this treatment was complete, both cells read greater than l.5r/hr
at the inside doorway. At this point the wallg, floor, and all equipment in Cell
B were thoroughly hosed down,which lowered the level at the door o 700 nr/hr.

The building has all been cleaned up, except for the following levels
against the sample blisters:

Loecation Level, 6(23

B3 bligter 25 mr/hr
B6 blister ) 50 mr/hr
Bl blister 495 mr/hr

The fan house has been cleaned gufficiently to allow an S-hour working
period per day therein.

Mechanieal

The four-inch black-ircn off-gas line to the fan house has been completely
removed, and 1s being replaced with a stainless one. The new stainless blover is
being installed in the fan house. Underground drains are being put in from the
fan housing and from the four~inch off-gaz line to the waste tank, ¥=11,

The system for introduction of ammonia has been relocated to add ammonia /
ahead of the scrubber, A=16.

The forced ventilation system in the equipment decontamination ‘roonm is
half completed. This documen
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706=D Operations
Report for Week Ending 6/23/45 -2 = June 27, 1945

Program

It is boped to have Cell B decontaminated for work therein by June
27, Glass equipment will then be installed to allow purification of the
product by precipitation of BaCls with HCl-cther solution, and shipping of
BaClp in place of Ba(NO3)g. Also, the jet discharge lines which manifold to-
gether will be separated to avoid ropetition of the ineident in which active
solutions backed up into panelboard serviee lines.

Cell A will also be deconmtaminated as rapidly as possible, to allow
installation of the cyclone geparator iz the cell.
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70: M. D. Peterson

FROM: W. A, Rodger June 30, 1945

706-D Production Run #1

Disgolver Operation

On May 26, 208 slugs were loaded to the dissolver in 8 batches
of 26 each. They had been pushed on May 25 and were calculated to
have an average of 6.85 curies per slug active, and 2.64 mg/slug in-
active barium. (Total 1425 curies and 550 mg) The operation was
mechanically acceptable. No slugs stuck in the shute, but a defect
in carrier design allowed high beams of radiation during dropping.

Aluminum jackets were removed from the slugs using NaOH-Nauoa.
This was the most violent reaction earried out in the dissolver on
the run. It went without trouble.

Four batches of 50 slugs were digsolved. All went without ‘t‘“

trouble. The last batch was a little short,-more than 160 slugs
apparently having been used up in the first three golutions.

Extraction

The four batches were extracted separately reusing the PbSO
carrier from the first in each of the subsequent extractions. 1
were decanted after three hours hot, and five hours cold settling.
Decantations were followed down on the manometer and the jet turn-
ed off when the A9 liquid level was still above the decant slit in
the suction line. On bateh C, the oil manometer failed to function
properly, so decanmbtation was "blind" below 24". It was shut off
early, leaving a 3-1/2 gallon heel. Cutting at 0.7" (1000 cc) was
attempted on all four batches. This is believed to be unnecessarily
low and will be increased on subsequent runs.

The combined eake from four extractions was given one dilute
sulfuric acid and three water washes -~ each three gallons. They
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M. D, Peterson -2 - June 30, 1945

were settled Y0 minutes and decanted to A8, using the game jet as
during extraction decantation. This procedure was quite satisfactory.

Metathesis

Both metatheses followed flowsheet conditions. They were settled
90 minutes and decanted to Bl. Jet A9-B1DD (1/8" IPS to 500 ce)
was used on the first. It did not appear to operate properly and the
loss was quite high (60 curies). Further, it is believed that the
loss would have been much higher had the waste been acidified. On the
second shot, A9-BIDC (3/8" IPS to 1000 cc) was used. This gave an
apparent loss of only 10 curies, but a subsequent acid wash of the
tank yielded 50 curies, leading to the above conclusion concerning
acidification of these wastes. In the future all metathesis wastes
will be sampled after acidification. Also, jet A9-BIDD will not be
used if possible, and it will be replaced at the earliest opportunity.

The residual cake was dissolved in two acid treatments in A9 and
Jetted directly to Bl2. The final volume was 4 liters ard acid nor-
mality 2.9.

Cell B Operation

Electrolysis was carried out at 15 amperes for three hours
followed by 6 hours at 25 amps. One-half gram Ba carrier was added,
After transfer to B6, the lead content was zero. Therefore, evap-
oration volume reduction was used. Seven hours were reguired to re-
duce the volume to 400 cec,

Two fuming nitric precipitations were made. Each was settled
2-1/2 hours and decanted to 250-300 cc. The first waste was aampled
from the B3 sample blister. This will not be done again; a lambda
sample will be taken. The waste is very hot--containing large quan-
tities of la,

The heel of fuming nitric was evaporated to dryness. #ive hours
were allowed. This may not have been enough as the final solution was
three normal in acid. The transfer equipment B6-Bl?7 failed to work
the first time and it was necessary to blow it back. About 35 oc in
volume was picked up on this transfer. Also, about 100 mg of Fe and
260 mg Pb were found in the final product. These may have come in
during the transfer. Their introduction is still unexplainede.
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The final evaporation was carried out in five hours without
diffioulty. All the product-handling equipment worked satisfactorily.

Analzsea

Waste logses, with the exception of the fourth extraction and
the two metatheses were low. Unexplained losses, most of whiech occur-
red on transfer from Cell A to Cell B, were greater than 50%4. Analysis
of various tank washes during clean-up failed to locate the missing
product. The susplcion is strong that elther product analyses were
low, or the starting solution analyses were high. Complete results
appear in Table I.

Produet Disposal

As the final product assayed only 250 curies and was highly con-
taminated, it was not shipped. The cone was removed from the cell in
the normal carrier equipped with a spsecial plug. It was taken to the
semi-works where it was dissolved in water and jetted into a hot draine.
No personnel over-exposure occurred and the cone was decontaminated
sufficiently for reuss.

Contamination

Building contamination and personal exposure during and after this
run were not satisfactory. High hand counts were experienced all dur-
ing the rmn, Most of these were dus to improper use or lack of use of
gloves.

Sampling techniques left much to be desired and some over-expos-
ures to hands occurred. Some-of the sample blisters will need more
shielding. Sample probes will always be hot and as they are in an
operating area and so located that their use is swkward, great care will
have to be exercised by all persomnel to avoid over-exposure and spills.

Both the cell and vessel off-gas systems becams hot. Contamination
in the cell system may have been due to the failure part way through the
run of the vessel ventilating blower. The cell fan gave readings as

high as 1 r/hr at the end of the run but was readily cleaned up by hosing
the housing out with water.

After the small fan had failed, it was removed for inspection in
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the course of which a major spill of active condensate occurred.
This caused a great deal of troubls with tracked activity be-
fore it could be brought under control.

An attempt was made to analyze the final solution in B1Y
using the polarograph. The attempt was not successful, and in the
course of the experiment a congiderable quantity (1 - 2 ec) of the
final product solution was brought out through the shield. This
not only made the Bl7 sampler hot (a condition which continues to
date, as the shield is of black iron and cannot be properly decon-
taminated), but led %0 a major spill around Bl?7 which took several
days to completely clean up.

No member of the operating group received a general body over-
exposure during or after the run. The troubles experienced, while
very unpleasant, have instilled all personnel with a healthy respect
for the difficulties involved in hot operations and it is believed
that the contamination record will improve the next run.

Mechanical
As expected, Cell A equipment (with the exception of the A9
to Bl jet already mentioned) worked well., ILikewise, little troubls

was experienced with the mechanical operation of Cell B other than
the B9 and Bll transfer pipettes which have already given trouble.

The vessel ventilating blower failed and it was necessary to
complete the run on the stand-by tie in to the 205 stack.

U ——
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TABLE I

M. D. Peterson June 30, 1945

Run #1 - Analytical Resultis

Fraction Code Curies Curies % of
Product* Iost Total Product
Dissolved
First Disgsolving A 280
First Extraction Waste 8wWia 9 0.9
Second Dissolving 1¥B 281
Second Extraction Waste 8WMB 14 l.4
Third Dissolving e 238
Third Extraction Waste - 8WMC 8 0.8
Fourth Disgolving 1D 208
Fouwrth Extraction Waste SWMD 94 9.4
Cake Washes 8w 4 0.4
First Metathesis Waste 1WCA 56%* 5.6
Second Metathesis Waste 1WCB 10%* 1,0
Total Curies Dissolved - 1007 E
Product Sol'n before 12P 490 49
Electrolysis

PbOg Plate Solution SWPb - -
Product after Electrolysis 6P 420 42
First Fuming Nitric Wastbe SWLRA 16 1.6
Second fuming Nitric Waste 3WLNB 3 0.3
Final Product Solution 17 250 25
Tank Washes - 50 5

*A1]1 curies caloulated to 2400 5/31/45.
*¥%Phege losses believed to be higher by a factor of at least 2.

)
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TABELE IT

SUMMATION OF LOSSES

Curies . ?%
Total Pushed (calculated) 1450 100
Decay Loss (6 days) 410 28.3
Known Losses Cell A 195 13.5
Known losses Cell B 69 44,8
Yield 250 17.3
Unaccounted l.0ss 526 3661
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Table III

Time Cycles

June 30, 1945

Operation

Time Required*

Charging 208 slugs

Metal Solution
Batch A
Batch B
Bateh C
Bateh D

Extractions
Batch A
Bateh B
Bateh C
Bateh D

Four Cake Washes

Metathesis
First
Second

Cake Solution
Electrolysis

First
Second

Evaporation to Dryness
Solution

Evaporation

Evaporation Volume Reduction

Fuming Nitric Precipitations

10 hours
6 n
6 "
n 0
l2 ¢

g FEEE
3 3 32 2T 3

'
3

N
o
3

e
3 =2

av] [$)]
3

>
3

*Delays due t0 waiting for analyses not included.
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Table IV

Extraction Decantations

Rate Loss
Batch 1
gal/min Hee Curies % of Product
Present
A 2.86 1000 ec 9 3.2
B 3.05 1250 cc 14 2.5
D 3.02 1150 ce 94 9.4
T etde L
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FOR PERIOD 7/12/L5 THRU 7/23/L5

Twelve slug bucket loads, each carrying 26 slugsy, wers dropped
into the dissolver in Cell i during 7/12 shift and swing. Dis~
solving sterted at about 8:00 FM on 7/12/45. 4 typicel survey
of the slug bucket was as follows: T

. 3 opr At sy
RSP I S WS NP

Top at contaoct 125 nr/hr. .z v e

Re gide *® " 20 » et

Le side n 22§ PR T - F et S hop e e - S Fe

Front " " TITREe s e

Back " " 16‘0‘ *«« s o N s . , ¢y

Bottom " - % - 225w LT o
—~ PT ot Asegiagceicnton Byanah w7

Two series of 312 slugs each were to be dissolved, one afféf"‘<%if
the other. _ £

Before starting the run a womplete walkle-talkie, zues, end
smear survey was made on the floors of the bulldinge 35 smears
were taken at points_Whioh would be conteminated moste hesults
showed that all floors 4in the “bullding wers less than 150 ¢/m
exoept in the equipment decontamination room and on the lead
floor ‘Bast of fthe Cell B probes on the 3rd level which was 500
o/m on smearse| \From thig mnd previous surveys it was decided
that rubbers wé@id not /ggQuired oexcept in the personnel de-
contanination roeoi “thie South hot labe, and, of course, the
cells if enyone wemt—into the cell corridors during the runas

If the floor activity inoreased to & level greater than 200 o/m
rubbers would be required. Two complete smear &nd welkie~talkie
gsurveys and several pertial surveys were made of the floors dur~
ing the run and it was still found that it would not be necessary
for personnel to wear rubbers except in the afore menticned spots,
This does-not meesn that the floors did not become oontaminated
during the rune In washing down Bé blister after sempling on
7/20/1,5, contemination leaked down to the floor, probably dus to
& leak in the blister, causing smecrs at the sample arsa to count
2000 o/me The floor was immedistely washsd and brought downto
500 ¢/m directly under the blister and £ 200 o/m at the sampling
area. On 7/18/L5 during the swing shift the South hot labe be-
came contaminated &ll over due to & small emount of hot sclution
from & BS sample being sprayed on the floor while pipettinge

This contamination wes tracked on the ground level from the Se.
hot lebe to the East loading platform, the hend count room, per-
sonnel decontamination room, and the corrider between the hot
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labs. and 706=C Bldg. East well. Smeers in the South lebs were
5000 ¢/me. The other spots which were ccntaminated avereged about
2000 c¢/me ~reas were merked off and denger signs posted within
an hour after the spill and within 2 hours the floors were being
serubbeds The men who received hot shoes from the spill washed
their shoes Gown so that the hottest nair counted 3200 o/m. 41l
perscnnel were probede. Within the next 24 hour period most of
%he hot areas hed been brought down to less then 200 o/m. On
7/21/L5 the floor agein became contaminated under B6 blister after
teking ¢ sample and was cleaned up immediately. There was no
troutle with floor contamineation aside from the three aforemen=
tioned eventse It is sugeested that the floor in the S. and We
hot lebs., the hend count rocm, and the West corridor, be painted .
even though smears are < 200 ¢/m, sinee & walkie-talkie picks up
2000 o/m from activity embedded in the floor &t severel spots in !
these arease o

During the run radiation hazzards came namely from the fan house
and samplinge On 7/9/45 the off gas_blower et the Se L. corner
of the fen house was 10 mr/hr and—#msid€ _at the C. ke corner

of the fan house the highest reading was 50 wny).The 3' diam.
coll ventilation duct was 27 mr/hr-at the conorate base and 2°
outside the fen house 13 mr/hre ~At the end of Yhe run on 7/23

& survey disclosed the following: .

Ageinst learge vent duct inaide the  far house 150 mr/hr

w " w * &t comeréte base East of

___706=D - 30

i " v | a—JWoutside fen house 135 b
At F. end of cat welk - L5 L
At entrance to fan/ house 60 m
Background at Se [ie -corner df fan house 200 ¢
8t f. of small blggér i 1//r 0 ' 13? :
Ageinst large fan \leus ng 1 &n house
Ageinst cffféah 11£§i;g;;a house 3¢5 r/hr
2t from off ges blower 2 r/hr

On Mongay, 7/16/&5, at 1:00 P the first series cf slugs product
golution was lost #o ¥ 11 tank at the tenk fzrm by wey of the
cell tanks off gas scrubbersa

i survey thé same afternoon after the mishap ocourred showed that
the aectivity at the fan house had inoressed by about a factor of
foure The Ne Ee rner of 706=D which had previously been read-
ing 20 mr/hr went up to 30 mr/hr outside the building and 15 mr/hr
inside the building &t the corner. However, 24 hours later the
setivity came down to a2 level slightly higher than what it was be-
fore thne solution was lost to L 1l. Thne cell ventilation duct diad
not increase over 10 mr/hr during eny part of the run which is far
difrferent then what happened during run #2 when the ventilation
duct was reading 100 mr/hr at the conecrete vase East of 706=-D
building. The general background was 8 mr/hr et the East side of
the building (inside) most of the rum &as compared to 50 nr/hr
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during the run #2. Also the background at the North inside of
the building was ebout 6 mr/hr this run ae compared to 30 mr/hr
during run #2« This improvement comes Trom nutting the emergency
send cell tanks off g&s lines under ground and shielding part of
the ccll taénks line with 2™ of leesd.

Outside of floor contaminetion et B6 sample blister most the
trouble from sampling came when mer would try to zdjust the
rubber stopper on B3 end B6 samplers and put the sample test
tube on the sampling spout without the use of tomgs against
the advice of Health Physics and operations. Unfortunetely
the men did not wear film packs on théir hands wihen this oec-
curred since it wes expected that the vproper sampling techni~-
gue a&s set up by operations which requires the use of tongs
to adjust the stopner and test tube would be followede It is
understood that it would have been hard to do the job using
tongs and for this reason the sempler spouts bhave been rede-
signed by operations in oraer to eliminate the necessity of
inserting hands into the sample blister.

e, .

e cimep,

Doses received by the chemists and samplé¥s.on £ilm packs
during the run were as follows: ... T

Lo R wrist
Samplers _"Re harid L. hand Forshead ne
¥+ Do Peterson 7/22 o
We ie Rodger 7/21 0 mr 0 mr
Vo Ae RoOdger /22 Qn o
Wo he Rodger S RZ - S0 " 15 ©
M. Ce Leverett 7/21 15 ™ 15 *
Chemists: - ) -
Be Fe Collins -N7/18 100 "® L5 ® 25 mr
Be Fe Colline 22 LO ¥ 55 = .
Ne No Bernstéin 7/18- 10 » 25 right
, 15 left
No No /Bernstein 7/22 0w 30 right
5 left
Se Ae Reynolds 7/21 20 right
- 40 left
Es Se Pomeyrance
(Spsctograph work) 7/22 5w 5w

Doses received while tuking six cenillary samples from B6 tank
as shown by pocket meters on 7/23 are as follows: (all seamples
read greater tnen 11 r/hr 90% Beta at 2").

Re back of hand L. back of hand L. ankle

Vie i.e ROGger 29 nr 23 mr
Les ke Michner 27 mr 34 nr
e DLunlap 19 mr 30 mr

- -Illl(lrl!hll 1O i Jfega 2T
LI RNTT W "

RIS TRY TP

Erpnona,e A, e

o T B
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Nine precipitron elr samples were taken during the run. 1000 o/m
/3 & ¥ is considered high by the suthor, Dzte is as follows:

Time A% Fe/n /3 & Ye/m

_ for for 1/2 per liter

Date Location run ‘RTe TUD of csir
7/13 2nd level by F.B. 1 38 mins, 102 1.1x10-2
7/15 3rd level 1! from Al

funnel while dissolving 36 minse 145 1531072
7/17 3rd level 5! S.E. of

slug chute 8' from Cell

A funnels 1 hr. 8l 8061103
7/18 ¥ap house 4! K. of

large fan 1 nr. - 80 842x1073
7/18 3rd level midway bete ' o1 :

slug chute & cell & fy

funnels 1 bhro 1131 1.3x107%
7/19 3rd level 2' V., of ,

oell A fuumnels : 1 Jxg— 102 1.0x10™2
7/19 Center of floor in S. NN

hot labs ~1 hre \\93‘ 9.5:210"3
7/20 “3rd level N, end 2t  —- N

Se of #5 integron ., 1 ‘hre 14 144x10"3
7/21 ‘2nd level 2t N, B A

blister near glasgSPeBs - -

while product Solo s .7 -

in glass eguipe Y.~ Shrse & -

/,/"f"-—w\;‘\._ R :\g.5 miBSO 39 ll"oxlo 3

Alpha counts on ali’ nine samples ﬁére less than 5% of tolorafseo
Tolerance. for zlphs 4s 1.9 Q/lm per cus fteo of air or 5 x 107+ 4<
>~ gmse/cc of air oz‘\\}.l. x 10=X1 t curies per cc of air.
NN
From the prec h b 4an be seen that there vas little
activity in The alr of-%he building during the rune

The core carried Wlthin en 8" shielded carrier wes placed on the
truck at 3:00 F¥ on onday, 7/23/45. Readings were as folldws:

2" from top of core carrier 120 mr/
Against § sides of carrier lg "
"

55

31 "

Truek oab <1 i
Left rezr wheels of truck lsl 0 7
Right rear wheel of truck 240 "

No contamipation was left in the building by the carrier.

4t about 9:30 PM Monday, 7/23/45, & back up of hot waste occurred
in Bl to 49 jet pipe while jetting weste grom B3 wesie tauk to A9

18 congents
person 18 prohibited b law
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precipitators Bl tank

. sheam line which comes

level and runs up to Pe

to A9 tenk jet line is connected to &
out of cell B on the West side,; 2né
nel Foard 44 on the third levele B3

to A9 jet line is manifolded into Bl to £9 jet line before

going into A9 tank. =&

steam pressure cf about 75 psi forced

most of the hot sole into A9 but some of it weae forced up the

Bl to .9 jet line and i

nto the stesm line leading to PeBeo Léh

where tae pipe was reading 25 r/hr ot contacte On the 2nd
1svel the general background on the west side of cell B was

800 mr/hr. Background

at Pe Be 5 on the East side of the 3rd

jevel was 100 mr/hre The Heelth Physics sSurveror, s de Joslin,

received 1LO mr and 160

mr on his clockhouse pocket meters for

7/23s There were two other men in the hot ares at the time =

He Baily and TFe e Well

. Beily received@ 95 mr and >200 mr on

his pooket meters and there is no record for Well. The hot

_ activity was discovered immediately, due to the monitrons ring=-

inge This can be varified by the micromex ¢&harise £1) per-
gonnel were immediately evacuated from the bullding and danger

signs postede The hot

pipe was removed the next day and the

puilding was brought down to its normel Jevel of activitys Re-
movel of the hot pipe will be reported on nexxaweek.

i similar increase in building ‘bztkground occurred at the end

of hot run #2 when the
cell B on the ground fl

ccll B sump lines between FeBe3 end
oor became hotsdue to backups while Jjet~

ting waste from B 3 weste tank to Ah- neutralizers T™wo jet lines

from cell B-sump, two J

i5 jet line, &all menifolded into.e commo ne.
A5 tanke Due to steam-pressure ‘sbume of” thehot wa!

into the sump jet limes

et lines frem B3, an precipitator to

ond then imtosihe steaxfZines\leading to

P,Be3e Between rums 72 end 3 the sump /jet .1ipeS weredrun sepe-
rately into 46 waste tank ln'order tpaeliminﬁgeeﬁﬁie\hézard at
PeBe3e Further maintenance wWork involving ke)de=menifiolding
of certain jet lines. in the gclis we¥ll pxn€dably,be ddhe before

the stert of-the nexi
around

~rufre. - - fence w1l probably be’ installed
#he fan house 1o decrease hazaxds.in that epéa. work

between mow and the mext run will be corperned meinly with de-
conteminetion of Céll B so that meintenenca men ¢&n get into
the cell, and the maintenance work itselfs 4 rough estimate

by the author wonXd be

2 weecks for decontamination &nd & week

for meintenanee work in cell B from 7/24/L5e

ORIGINAL SIGNED BY AUTHOR

Re :-e Simons

Fins Jolume N o, s montaiion o Ccrig the e S
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Dissolver @eration

The 624 slugs charged to the dissolver for Run #2 were added
in three groups of 208. They were discharged from the pile on 6/4,
6/6, and 6/9 and were calculated to have an average of 6.6 Curies per
slug active, and 2 mg per slug inactive, Barium at the time of dis=
charge.('l‘otal 4120 Curies and 1230 mg.) The charging operation was
again mechanically aceoptable and the defect noted on the first run,
which allowed strong beams while dropping slugs, had been corrected.
No slugs stuck in the ghute.

The run was divided into three series, (24, 2B, 2C) each
consisting of 4 dissolvings and extractlons followed by a metathesis,
cake solution, and electrolysis. (The third series, 2¢, consisted of
only three batches, as all the slugs were dissolved by that time.) The
gecond and third slug loadings wWere carried out following the third
dissolving on runs 2A and 2B, respectively. All coating removal re=-
actions and metal solutions went without difficulty. Metal analyses
ran sbout 10% low, as only 500 slugs were accounted for analytically. =

Extraction

Tour extractions were made on 2A and 2B; three on 2C. The
lead carrier was reused throughout each series. Batch 1A was settled
% hours hot and only 4-1/2 hours cold in place of the usual 5. As
this loss Curies) was a little higher than normal, the extra half
hour cold settling time was restored. All eleven decantations were
stopped at 2 - 2,57 on the oil liquid-level manometer. The losses
averaged 2% of the total per four-charge series, and ranged from 3.3%
down to 0.5%. See Table 2 for complete extraction decantation results.

The extraction cakes from each of the three runs were given
one acid (25% HoS04) and 4 water washes, all of 3 gallon volume. On

' n?: ;.oc\x‘mcnt CONAINS intOTMLOION ANeCT: iy C(he Nl itoi-
istense of

" -OI0Ng - - . = 2 ERER )
- o2 22 les cransmissio,
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the 2A and 2C washes, agitation was carried on for 10 minutes,
followed by 80 minutes mettling; on 2B, these times were respectively
5 and 75 minutes. All were decanted to AS using AS-A8SDB, as during
extraction., This washing procedure continues to be satisfactory.

The total waste losses involved were<{ 0.1%, 0.4%, and
0.4%. Hereafter, the shorter times will be used.

Metatheses

Chemical quantities on all three metatheses were increased
10% as insurance against higher losses. On 2A and 2B, the wastes
were decanted to Bl, using A9-B1DD, where they were acidified, sampled,
and returned to the next extraction. For the metathesis of 2C, three
carbonate treatments were used. All were decanted to AB using A9-
ABDB. The 1.8% loss here was mot recovered, as the waste was dis-
carded. See Table 3 for mebathesis conditions and losses.

All metathesis cake solutions were made in three shots.
The final volumes after transfer to Bl2 were 3900, 4300, and 4100 cce.

Cell B Operation

All electrolyses were standard 3 hours at 15 amps. plus
6 howrs at 25 amps. runs. No Ba carrier was added. The first two
wore transferred to B6 and the volume reduced to 4 liters by evap-
oration. The normal amount of carbonate was added for a carbonate
volume reduction. As this failed to make the solution alkaline
(the double batch requires double the usual amount of carbonate), all
the product appeared in the waste. The solution was therefore re-
turned to B6 and the volume again reduced to 4 liters by eyaporation.
Carbonate concentration was then brought up to 0.5 mole I . This cauged
oyystallization of large quantities of ENOgz, plugging jet lines
and bubbles,rosp it became necessary to add water to double the vol-
ume, heat %o put the EKNOy in solution, cool, and resettle the BaCOgz
precipitate. After settling for 5 hours, solution was decanted to a
375 c¢ heel, using B3-B6DA. A loss of 190 Curies (9%) was experienced.

This waste wags transferred to Bl where attempts at recovery
of the Ba were made. The centrifuge failed as the feed mechanism was
plugged. This was not unexpected. Next, 155 cc of 6% Fb(NOz)g were
added, the slurry heated 1l hour and settled overnite. On decantation,
a 75% recovery of the product was effected, but it was not considered
worthwhile to add it to the final product,|fontamination was feared.

&S
! fus Cocument contxing intormation atfecring

detense of the United Scutes

+ TN




AN g oy r—

M. D. Peterson 3 7/31/45

The electrolyzed solution from series 2C was added to
the heel from the 2A-2B volume reduction in B6 and the total volume
reduced to 500 cce. by evaporation. Three fuming nitric treatments
were made. A total loss of 172 Curies (84) was taken on the three
HNOs wastes. See Table 4 for conditions and losses on individual

treatmentse.

The heel from the final fuming nitric step was evaporated
to dryness in B6. As the Bl17 probe appeared to be covered with a
white solid which might have been Pb(NOs)z, it was decided to sample
in B6 instead of in Bl7. A total of 180 cc water was added to B6,
and the solution was gampled and transferred to the final evaporator
B19, via Bll, Bl7 and BS. After evaporation was partially complete
a 100 ¢ wash was carried through the same route from B6.

The final evaporation ook 5-1/2 hours and went without
difficulty. The product handling equipment worked satisfactorily, but
one 1ifting lug on the cone adapter broke during gransfer. It then
beceme apparent that there were certain minor differences between cones
made here and those fabricated by the customer. The customsrt's units
will be used hereafter.

The final product had a glight brownish color. I% was well
down in the tip of the cone. Tta analysis was as follows:

Product at IST, last geparation time (9:00 P.M., 14 Juns)

1230 Curies
Pb 117 mg
Cr 3 nmg _
push 3 mg
Pe 10 nmg
Ba ~ 230 mg
Sr —~ 80 mg

Analyses

While losges on earbonate volume redustion and fuming nitric
troatments were high, they were within the expected limits. No un-
expected high losses were found. See Table I for complete analytieal
datae

Equipment Rinse

A rinse of the final equipment indicated almost complete
transfer of product to the shipping conee. On transferring this rinse }
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M. D. Peterson 4 7/31/45

from BS to B6, 854 of it disappeared. After soms study, the trouble
was diagnosed as a plugged funmnel line, causing overflow into the
st wells. This conclusion was subsequently proved incorrect on Run
3, when the same thing happened to product solution. It was then
diseovered that the material was swept up into the Bl7 off-gas line
through the B-17 - B6 overflow line which is tied into the B7 and BB
to B6 funnels.

Contamination

Run 2 followed Run I so closely that no time was available
to make changes shown necessary by the first run.

The off-gas system became so hot that Panel Board I became
as hot as 130 mr/hr. Sample blisters reached levels as high as 1 #/hr
at point of nearest approach. Attempts to clean them out during the
run resulted in readings on hand films of as high as 1000 mr/hr.
Therefore, cleaning was deferred until the conclusion of the run.

Sempling during the run resulted in several eversxposures
of the hands (averaging 130 mr/hr) and some floor contamination was
experienced around the third floor probes. This was expected, however,
and was brought under control immediately after each sample was taken.

After the run had been completed, a waste being jetted into
AS from Bl backed up into the Cell B sump jets and out the steam
1ines into Panel Board 3. This raised the level of activity in that
area to % to 5 r/hr, and cavsed almost the whole building to read
over tolerance. It was necegsary %o evacuate all personnel for a
while. The contaminated piping was removed and the level dropped to
1.5 mr/hr. The removal was accomplished withoub allowing activity to
spread throughout the buildinge.

Mechanical

The positive displacement blower was out of operation during
part of the run, due to bad bearings. It was apparent in teh Runs
T and 2 that the whole off-gas gystem will have to be revamped.

The backup of activity into FB 3 was the direct result of man-
jfolding jet discharge lines. Tive 1ines from Cell B to A5 tie imnto
the seme discharge header. It is plamed to run separate exit lines
for each of the sump jets. )
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It was deemed inadvisable to use the Bl7 sample probe
because it was covered with a white solid, probably Fb(NOgz)s.
This came from an attempted decontamination of the shield. As
these shields are made of black iron and uncovered lead, decon-
tamination is almost impossible. Critical shields must be re-
placed with stainless units; all will eventually be replaced as
time permits.

Cell A equipment and other cell B equipment operated in
a satisfactory manner.
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TABLE 1

Run 2 Analytical Results

- Curies Curies % of Total
Fraction . Code Product* Lost* Produect Dissolved

Series 8A:

First Solution IMA 176

Extraction Waste . SWMA 24 l.1

Second Solution IMB 163

Extraction Waste 8WMB 7 0e3

Third Solution IMC 178

Bxbtraction Waste SWMC — 24 1.1

Fourth Solution D 229

Fxtraction Waste SWHMD 23 1.1

Cake Washes sww ) 1 } 0.1

Miscellaneous Washes : 2

Total Curies Dissolwved 746

Product Solution before

Flectrolysis 12p 400

Product Solution after

Blectrolysis 6P 425

Pb0g Plate Waste 3WFb 2 0.l
Series 2B:

First Solution IMA 184

Extraction Waste 8WMA 15 Oe?

Second Solution IMB 173

Extraction Waste SWMB 4 0.2

Third Solution IMC 180

Extraction Waste 8WMC 16 0.7

Fourth Solution I¥D 233

Extraction Waste SHMD 6 0.3

Cake Washes 8w 3 )] 0.2

Miscellaneous Washegs 1

Total Curles Dissolved 770

Product Solution before

Electrolysis 12P 436

Product Solution after

Electrolysis 6P 1105

Pb0z Plate Waste 3Wrb 26 1.2
T CarbonAte VOl. Red. Waste BWC 189 847

e e S, Y T T EE R T ywA s WA T TR I T IR gry BSNAEN °
XA AR T F gk e A
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~ TABIF I Rwn 2 Analytical Results (cont'd)

( Curies Curies % of Total
Fraction Code Produet* Lost* Product Dissolved
Jories 2C: J -~
First Solution “‘\ IMA | 266
Extraction Waste SYMA 18 0.8
Second Solution VB 254 .
Extraction Waste 8SWMB 6 0.3
Third Solution IMC 149
Extraction Waste SWHMC 7 0.3
Cake Wash 8w 2 Oel
Metathesis Waste SWCA. 39 L8
Total Curies Dissolved 669
Potal Disgsolved 3 Series| 2185 100
Produet Sol'n. before 4 \
Electrolysis 12p 551
Produet Soltn. after
Electrolysihs 6P 1354 62
First final HNOz Waste BWENA 91 4,2
Second final HNOz Waste 3WLNB 55 245
Third final HNOz Waste SWENC 26 1.2
Tinal Product Solution 17P 1180 54
Material Balance 1767 81

/

Vd
* 211 Guries based on 2400 /%AMA, l{, l194s .
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TABLE TA

Sumation of Lossges

Curies z
Total Pushed (caleulated) A 4120 10
Decey Loss {10, 8, and 5 days each series
respectively) 1400 4
Calculated Curies not found in dissolver
solutions 540 13
Known losges, Cell A 200 5
Known losses, Cell B 390 9
Yield 1180 29
Unaccounted Loss 410 10
4120 - 100
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TABLE II
Extraction Decantations
10388
Batch Rate of Decantation Heel % of Prod. Present at
gal/min. [ Curies | Time of Decantation
2.A."'A 208 2800 424"{3&1 1306
2A-B 2.35 2900 7 el
24-0 2.5 2600 24 4.6
2B-A 2.4 2500 15 7.6
2B-B 2.45 2500 4 1.1 :
2B-C 2,84 3000 16 3.0 /
2B-D 2.4 2600 6 0,8
2C~-A 2.7 3000 18 648
2C-C Sel 2500 7 1.0
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TABLE ITI
Metathesis Treatments
Treatment Time (Frs.) (ce) Curies | %
2A 1st. 2 A9-EIDD 3000 58% 2¢5
2nd 2 A9-BTDD 2000 7k 0e3
2B 1st 2-1/2 A9-BIDD 3200 5% 0.2
2nd 2 A9-BLTD 2000 1¥*
-, 2¢ 1lst 2 A9-ASDB 3000
' 2nd 2 A9-ASDB 8000 39 1.8
3rd 2 A9-ASDB 1400 -
* mhege wastes were recycled into succeeding batches
N\ )
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TABLE IV
Fuming Nitric Treétments
Settling Time Heel T.0o88
tatb
Precipitation (hours) (cc) Garies Z
1st 3 210 91 4.2
2nd 2-1/2 250 55 25
3rd 2-1/2 270 26 1.2

| e T
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TABLE V
Time Cycles
Operation Tims Required
(Hours)
Charging 208 slugs -, -
24 6-3/4
2B 6
2¢ 6
Coating Removal
24 3-1/2
2B 2
2¢ 1-2/3
Metal Solution
2AA 7-1/4
248 6-1/2
2AC 7-3/4
2AD 5-1/4
2BA 6
2BB 6-1/2
2BC 9
2BD ]
2CA 5-1/2
2CB 7-1/2
2CC 14
Extraction
2AA 10
2AB 11-1/2
2AC 11-1/2
2AD 1
2BA S 11
2BB 11
280 12
2BD 11
2cA 10-1/2
20B ‘ 14
2¢C 11
(continued)

[' s |
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Table V - Time Cycles (cont'd)

7/31/45

Evaporation Volume Reductions

1st
2nd
3rd
Evaporation to Dryness in B6

Solution of Ba(NOz)p in B6

Final Eveporation in B19

Operation Time Required
(Hours)

Extraction Cake Washes

2A 8

2B 7

2c 8

"~ Metatheses.

24 10-1/2

2B 8-1/2

2C 13
Metathesis Cake Solutlons

2A 2

2B 1

20 2
Electrolyses 9 hours each

Fuming Nitric Precipitation in B6

1-1/2 hours each

e g e - o s -
(IO oA .
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Mechanical Changes

Between Runs 2 and 3, both Cell A and B were decontaminated
sufficiently to allow the following changes to be made:

1. Glass Equipment

After Run #2 the customer requested that BaCl, rather than
Ba(NO,)., be shipped. This required that we be able to run the HC1-
ether’pfocess. To conserve tims, glass rather than tantalum equipment
was installed. Two Stang-type reactors were put into cell B. One,
B21, was put in the place of Bl7 which was removed; the other, B20, was
installed just west of Bl. Five Hastelloy C valves were used in con-
junction with each apparatus, to direct flow from the transfer vessels.
These are operated by means of extension handles through the west wall,
first floor, of cell B. Optical instruments were installed so that
each glass set~up could be viewsde

2. Ventilating System

A stainless steel blower was installed for providing vacuum
to the scrubber Alé. The black iron lins from Alé to the stack was
replaced with stainless steel, and all of the line inside and proximate
to the building was shielded with 2" of lead. Drains were cut into
each of the four stages on the blower and provisions made for washing
down the whole system and draining it directly to wil.

The cyclone separator which had been located at the fan house ‘&,
was placed inside cell A and its drain piped to the sump.

3, Cell B S Jets

The two cell B sump jets, which backed up following Run #2,
were repiped individually to Ab.

» [l GOCUILE L Cof
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Le Cell A Duct Jet

A ——————————————

L
3{'& Tt was found that the cell A duct jet, a CL#2, was plugged.
2 Tt was removed and replaced with a CL#1 jet.

Digsolver Operation

The 831 slugs charged to the dissolver for Run #3 were added
as follows:

Date Pushed and Charged

to Dissolver ﬁ Loaded
7/12 312
7/ 311
7/17 208

On 7/14 one slug stuck in the carrier. It was removed in
the canal without trouble, placed in a different hole in the carrier,
and discharged without further difficulty on the next load.

The slugs lodded were calculated to have an averags of 7.8
Curies/slug active, and 0.9 mg/slug inactive Ba. (totals: 6500 Curies
and 720 mg) at time of discharge.

The run was divided into three series, (34, 3B, 3C) the first
two each consisting of 4 dissolvings and extractions followed by meta=
thesis, cake solution, and electrolysis. The third series was similar,
except that it contained only 3 dissolving and extraction batches, as
the slugs were .essentially all gone at that time. The second and third
slug loadings were carried out following the third dissolving of series
3A and 3B respectively. All coating removal reactions went without
difficulty. During batches 3BA and 3BB, the liquid level and specific
gravity instruments on the dissolver did not operate properly, leading
to apparent volume readings some 10% high. The instruments were corrected
and all subsequent batches went as expected. Probably because of these
two high readings, the metal analyses were only 5% low (793 out of 831
glugs accounted for). About sixty slugs were dissolved in each batch,
in place of the 50 in the previous runs.

Extraction

Four extractions were made on series 3A and 3B; three on 3C.
The amounts of reagents were increased 20%, because of the increase
in metal dissolved,and the lead carrier was re-used throughout each
‘ series, as usual. After batches 3AA and 3AB it became apparent that
the extractor A9 was running Vvery close to overflowing. Therefore,
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in all subsequent extractions the 1204 of water usually added to
dilute to flow sheet concentrations was omitted. This apparently

did not cause increased waste losses. A1l other conditions were
normal. The eleven decantations were cut at 1.5" to 3.5" on the

oil ligquid-level manometer. Jet A9-ASDB was used. Losses averaged
17 Curies per extraction, or 5,54 of the product from each individual
dissolving:. See Table 2 for complete extraction decantation resultse.

The extraction cakes from each of the three series were given
the standard one acid, four water washes, all of 3 gallon volume.
Each wash was agitated 5 min., settled 70 min., and decanted to a 1.8
to 2.5" heel on the oil manometer, using jet A9-ASDB. The waste loss
in the combined washes were 2 Curies or less in each of the three
series (see Table 1).

Metatheses

Reagent quantities on all metatheses were increased 20% over
flowsheet to allow for the larger amount of Pb present. All were
decanted to A8 using jet A9-ASDB and cutting at 0.7" to 2.0M heels.

The wastes were acidified and sampled in A8, As all waste losses were
low (none greater than 50 Curies) they were discarded rather than being
recycled into the next extractor batch, as volume in the A9 extractor
was at a premium, See Table 3 for metathesis conditions and losses.

The first metathesis cake solution was transferred into the
electrolysis vessel in cell B in a single batch, without a subsequent
wash. The other two were each followed with 2 washes. Final volumes
in the electrolysis vessel were 3750, 4250 and 3950 ce¢, respectivelye.

Cell B Operation

A1l electrolyses were standard (3 hours at 15 amps. plus 6
hours at, 25 amps.). 1n series 3A, on transferring the electrolyzed
solution from the electrolysis cell Bl12 to the precipitator B6, the
whole volume disappeared. After considerable study, it was determined
that the solution had gone into the off-gas system. The off-gas header,
the overflow from B17 to B6, and the two B7-B8 funnel lines to B6 all
manifold together. The new ventilating fan is so powerful that if the
off-gas valve is open at the time the Bl2 to B6 transfer is made, the
solution is sucked almost quantitatively into the off-gas system. This
accounts for the loss of part of the B6 rinse reported in Ran 2, and
probably is also the explanation for high unaccounted for losses on this
transfer in both previous runs.
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The electrolyzed solutions from series 3B and 3C were com-
bined in the precipitator B6 and evaporated to 500 cc for transfer
to the glass purification vessel B2l. However, both B9 and Bll transfer
pipettes plugged with potassium nitrate that crystallized ocut on cooling,
making it impossible to transfer to the glass equipment. Increasing the
volume with water and/or heating the solution redissolved the KNOg and
allowed the lines to clear, but it was found impossible to keep them
open after the solution was cooled for transfer with a volume of less
than 1 liter., It was therefore necessary to redissolve the KNO3 by
addition of water, and to remove the KNO,, by making a fuming nitric
precipitation in Bé. The waste from thig step contained almost 400
Curies, or 16.5% of the total product, but the dissolved Ba(N03)2 was
then readily transferred to the glasa equipment.

One half gram carrier Ba was then added, and fuming HNOg and
HCl-ether precipitations were made in the glassware.

The fuming HNOg and HCl-ether wastes from the purification in
glass contained l.4 and 7 .1% of the product, respectively. Both
filtration rates were unusually low - 4 hours required for the f. HNO3
and 2 for the HCl-ether. There remained on the filter in the glass
vessel probably a gram of white solid, insoluble in the HNOg and HCl-
ether solutions used. This may be silica, originally in the slugs them-
selves (1 ppm SiOs in the slugs would aceount for the amount observed).

The final Ba012 product precipitate on the filter was apparently
quite slowly soluble if water, as analysis indicated that the specified
solution treatment dissolved only 130 Curies. The solution was there-
fore made 0.5 M in HC1 and an additional four hours' contact was allowed.
Analysis of the solution on the filter then showed from 800 to 1300 Curies.
The lack of reproducibility in this analysis indicated that part of the
product might be suspended rather than dissolved in the solution. The
solution was therefore filtered and run into the spare glass vessel for
re-analysis, which showed at least 900 Curies actually in solution, so
it was transferred into the shipping cons and evaporated. The spare
glass vessel could not be rinsed after this product solution transfer,
because the extension handle on a valve broke off in the cells There-
fore, only 850 Curies was claimed as delivered into the cane.

The first rinse of the precipitator B6 contained about 300 Curies
of Ba, so this solution was also given the standard f. HNO, and HCl-
ether purification treatments in the glassware., The final”solution
from this treatment assayed 300 Curies Ba, and the contaminants were
sufficiently low that only iron would be above the product specification
if this was added to the product in the cone. The customer was con~
sulted, and at his request this product solution was also added to the
cone and evaporated.
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During evaporation of the 850 Curie product solution, the
electric heater on the top of the evaporator burned out, so the head
could not definitely be maintained above the dew point of the off-gas.
This may have allowed some HCl to condense on the stainless steel head
and to drip back into the cone, carrying iron from corrosion into the
product.

The final product was quite brownish in color, and some was on
the shoulder of the cone, although most of it appeared to be in the
tip. Its analysis was as follows:

Ba 850 Curies at LST 22:00, 21 July
plus 300 Curies at LST 05:00, 23 July

Pb 20"35 mge

Fe 18 mg.

Cr L=6 mg.

Ni 3-6 mg,

Sr 20-40 mg.

Ba (inactive) < 850 mg.

Analyses

In Table I complete analytical data are presented. Percentages
are all based on the last two series only. Table IA gives a summation
of losses based on the last two series.

Contamination

Aas before, the vessel ventilating system became hot, the radia-
tion in the fan house reaching several r/hr. The lead shielding on the
small off-gas line prevented above tolerance readings in the adjacent
working areas, however. Activity next to the cell ventilating duct
remained at about 30 mr/hr throughout the run.

On 7/16/45, during solution of a batch of metal in the dissolver,
the dissolver vacuum dropped to zero for about one minute, presumable
due to a slug of condensate in the off-gas line to the 205 stack. At
about this time the friskers at the restricted area gate and in 706-B
went off simultaneously. A strong wind was blowing from the east, so
it is likely that active gases were released from the dissolver into
the cell and out the 706D stack., The off-gas line was drained immed-
iately, and no further trouble with the dissolver vacuum was experienced.
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During the clean-up after the run, active waste being dis-
charged from B3 to A9 backed out the steam line to the Bl-A9 jet,
necessitating evacuation of the building until that line could be
romoved. Readings were 30 r/hr close to the line. A similar in-
cident occurred during the previous run, both due to jet discharge
lines being manifolded into a common discharge header.

Slight personnsl over-exposure occurred during sampling with
the B3 blister. Additional shielding had been added inside the
blisters, to cut down the general radiation therefrom, but this so
decreased the room in the blister that the greater tims now required
for sampling resulted in over-exposure. This design will be changed.

Mechanical

During the first part of the run, the cell A sump overflowed
several times, This was traced to seepage from a broken drain in the
fan house. It was repaired. -

As indicated in the previous section, more trouble was exper—
jenced with backing up of manifolded jets.

Three of the ten extension handles on the Hastelloy C valves
for the glass equipment failed at the coupling.

Of the final product handling equipment, the electric head
heater burned out and the elevator bound so badly as to be nearly
inoperable.
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Table 1
'\4) Production Run 3

N Summarized Analyses
(A1l analyses based on 24:00, 7/21/L5)

Curies Waste Losses % Total Product

Fraction Code  proguet  (Curies) (2385 C.)
1st Series:
First Dissolving 3A-IMA 278
Extraction Waste 8WMA 5
; Second Dissolving 3A-IMB 277
Extraction Waste 8WAMB 8
Third Dissolving 3A-IMC 237
Extraction Waste 8WiC 58
Fourth Dissolving 3A-IMD 235 '
'f‘,;x} Extraction Waste 8WMD 1
N Cake Wash W 2
Metathesis Wastes 8WC 12.5
A1l product to here lost into off-gas system
2nd Series:
. Fifth Dissolving 3B-IMA 380
3 Extraction Waste 8WMA 28 1.2
| Sixth Dissolving 3B-IMB L15
! Extraction Waste 8WMB 5 062
!
i Seventh Dissolving 3B-IMC 306
Extraction Waste 8SWMC 18 0.8
Eighth Dissolving 3B-IMD 263
Extraction Waste 8WMD 17 0.7
Cake Wash 8WW . 0.5 0.0
Metathesis Wastes 8WC 50 2.1
Pb0y Sol'n Waste 3WFb 33 1.4
o Prod. in Sol'n 6P 1281, 5
’ after HElectrolysis (yield=943%)
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Production Run 3 Analyses (continued)

. Curies Waste Losses # Total Prod
Fraction Code  proguct  (Curdes) (2385 C.)
3rd Series:
Ninth Dissolving 3C-IMA 372
Extraction Waste T 8WMA 25 1.0
Tenth Dissolving 3CggliB 337
Extraction Waste s8WMB 11 0.5
Eleventh Dissolving 3C-1MC 312
Extraction Waste 8w 19 0.8
Cake Wash 8WW 1 0.0
Metathesis Wastes 8WC 33 1.4
Pb02 Soltn Waste 3WFb 132 5¢5
TOTAL CURIES DISSOLVED 2385 100
Series 2 & 3 Combined:
Prod.. Solin after
Electrolysis 3B +0-6P 1361(%) ' 57(%)
First f. HNO, Waste¥® 3WENA 393 16.5
Second £.HNO3 Wastei 3WENB 33 1l
HCl-ether Waste 3WHCL 169 7.1
Product, first shot 20P 900 37.8
Product, second shot 21PA 300 12.6
(Total yield
= 50%)
Einse 36 Cc-1 ]14,0 509
Rinse Bl12-B8-Bb Cc-2 L9 2.1
Rinse B12-B7-B6 Cc-3 8 0.3
Material Balance 2365 99.2

% In stainless precipitator B-6
## In glass vessel B-21
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TABLE IA

N

L) Summation of Ba Losses, Series 3B and 3C

’ Fraction Curies %
Total dissolved (calculated as 510 slugs) 4000 100
Decay loss (9, 7 and 4 days) 1140 2845
Calculated Curies not found in dissolver 500 12.5

solutions *

Known losses cell A . 210 5¢3
Known losses cell B 960 24,0
Yield 1200 30,0
Unaccounted loss 10 0

Total Curies found in dissolver solutions,

i et 4

calculated to 24:00, 7/21 2385 100

; Cell A waste losses . 210 9
; Cell B waste losses 960 4O
o Product yield 1200 50
Material balance . ' 2370 20
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) \} Table II
\) Extraction Decantation
Bateh Rate of Decantation Heél Ba Loss
(gal/min) (ce) Curies | # of Prod. Present
at time of Decan'n
3AA 2.6 3700 5 1.7
3AB 2.4 21700 8 1.4
3AC 2.8 2900 58 7.3
3AD 3.1 2700 1L 1.4
3BA 3.0 3500 28 7.5
3BB 2.3 3150 5 0.6
3BC 2.8 3700 18 1.7
3BD 3.1 2260 17 1.2
B 3CA 2.5 1200 25 6.8
3CB 2.6 2700 11 1.6
! 3CC 2. 3000 2 0.2
{
‘ Averages 2.7 2850 17 2.9
(#Caleulated to 24:00, 7/21/45)
Table III
Metathesis Treatments
| Treatment Settling Heel (cc) Ba Loss
; Time (hrs.) Curies* |% of Prod.Present
l
34 1st 3% 3140
| o 3 3300 13 1.3
3B 1st 2 2700 .
2nd 2§ 1365 50 3.7
3¢ 1st 23 31,00 .2
2nd 23 900 73 >
l (¥Calculated to 24:00, 7/21/45)
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Table IV

Tims Cyecles

Operations Hours Required

Charging

34
3B
3C

312 slugs
313
208 ¢

Coating Removal

3A
3B
3C

Metal Solution and Extraction

3BC
3BD
3CA
3CB
3CC

Extraction Cake Washes

3A
3B
3C

Metatheses

3
3B
3C

Metathesis Cake Solution

3A
3B
3C

Electrolyses, each

B IR W IR NI LA SRR G MY
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AUV
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,/Solution

6
3/k
2

5
6 1/
0
9

1

51/4
6 1/l
8 3/4
6 1/
51/2
8

)

Extraction

11
1
11 1/2
11
11
1
10 1/2
10 1/2
10 1/2
10 1/4
Nk
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Tabie IV
(continued)

8/22/15

Operation

Hours Required

Transfer to glass, including

In B2L

f. HNO
HCL~ether

Final Evaporation
Load

16
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lechanical Changes

Between runs 3 and 4 Cell B was decontaminated sufficiently
to allow the following changes:

1. Glass Egquipment

- Both glass units were replaced.

2, Hastelloy Valve Ixtensions

More dependable connections were made between the valve
stem and extension handle. Square-holed sockets were welded to each
valve stem and the ends of the extension hendles were squered to fit.

3. B1l9 Head Heaters

A new head heater was installed on the final evaporator.
A1l parts which came in contact with vrocess vapors are Hastelloy C
and the head is heated vith steam.

Le BlO

B10, the Cell B waste hold-up tank, was installed, allov—
ing elemenation of all jet menifolds going back to Cell A.

5. Jet Manifolds

Of the remeining manifolded jet systems, all steam lines
save one in each system were capped at the exterior cell wall.
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Dissolver Coeration

The 1144 slugs changed to the dissolver for Run 54 were added
as follows:

Date Pushed and Charged Slugzs Loaded
8/6 286
8/8 312
8/11 286
8/14 260
1144

None of the 8/14 charging actually got into the run; all
solutions made after 8/14 went into a "stand-by" series of extractions
which was not needed. For purposes of calculation, the run has been
considered to consist of the first 650 slugs charged to the dissolver.
This includes all of the first two chargings plus 18% of the third.
These slugs are calculated to have had en average of 7.5 Curies ver
slug active and 1 mg per slug inactive barium (Total 4900 Curies and
650 mg) at time of discharge.

The run was divided into two series. The first consisted of
two pre-extractions of wastes from RBun #3 and six 50-slug dissolvings
and extractions. The series was followed by cake wash, metathesis,
metathesis cake wash (to remove KpCOg which has been troublesome on
the past two runs), solution, and electrolysis. The second series,
six more 50-slug dissolvings and extractions, was put through the

same process and combined with the first in Bb.

The second, third, and fourth chargings were made after
batches 3AD, 3BA, and 3BF respectively. A1l coating removal reactions
and metal solutions went without difficulty or incident.

Extraction

A1l twelve extractions were on the originel 50 slug, 65% HoS0,,
plus 100# dilution water, basis. The twelve decantations were cut at
3,8" to 4.2" on the oil liwuid level manometer. Jet A9-A8DB was used
throughout. Losses averaged 33 Curies per extraction or 1% of each
individual dissolving. OSee Table 2 for complete extraction decanta-
tion resultse.
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On batch 4AA the waste loss was 88 Curies, well above normal.
This was believed to be due to pick-up of residual activity from A8.
However, the AAB waste analysis showed 160 Curies lost so it was
decided that the two pre-extractions may in some manner have used up
too much lead. Therefore, 75 grams additional lead was added to 4AC.
Subsequently, a resample of 4AB indicated this original analysis was
in error, the loss being only 18 Curies. Again on A4AF a high (202
Curie) waste loss was recorded. As this was the last batch of the
series, 15 grams of Pb were added to A8 and the slurry resettled and
decanted to A5 where a normal loss appeared,

Losses on series 4B were a little high (average 36 Curies)
but not enough to be alarming or to cause deviations from the standard
procedure.

Both series were given standard cake washes. The usual low
losses resulted,

Metatheses

Both metatheses were normal and losses were reasonable,
although not accurately available on series 4A, as the metathesis
liquors were mixed with the cake washes which converted any solid
carbonate back to sulfate., Both metathesis cakes were washed twice
with water to remove the potassium salt., The combined cake wash,
metathesis liquor, and metathesis cake wash was put back into
extraction 4BA without sampling. On series 4B the cake wash was
discarded, and a fairly accurate analysis of metathesis liquors
and washes was made. The loss for both was about 150 Curies. See
Table 3 for metathesis conditions and losses,

The first metathesis cake was dissolved and transferred to
the Cell B electrolysis vessel in a single batch of HNO,, the second
in three, Final volumes in the electrolysis vessel were 3500 cc and
3950 cc, respectively.

Cell B Overation

Both electrolysis were standard (3 hours at 15 amps. plus 6
hours at 25 amps.). The electrolyzed solutions from the first series
contained 150 mg Pb, but no Pb analysis was made on the second series.
The two electrolyzed solutions were combined in the B6 precipitator,
evaporated to 310 cc, and taken up in the stationary pipette B1ll for
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transfer to the glass vessel B21l. However, when the solution was
discharged from the pipette into the funnel leading to BRL, only

about 80 cc passed through the fumnel into the glass vessel, and

the funnel then plugged. Solution from the pipette was then diverted
into the funnel to the spare glass vessel B20. Here also the funnel
plugged, after only about 20 cc had run into the glass vessel. In both
cases, the fransfer from the pipette was stopped before the fumnel over-
flowed. To complete the operation, the solution in the funnels and
pipette, and subsequent wash solutions, were sucked up into a shielded
glass flask on top of the cell block and then discharged into the glass
reaction vessel B21l, through a plastic ("Tygon") tube lowered into the
funnels’ and imto B21 through an open roof plug. To decrease the swing-
ing of the tube in the breeze of ventilating air in the cell, 2 section
of stainless pipe was fastened to its lower end. After transfer of the
first 150 cc wash of vessels Bé and 11 into B21, this metal pipe struck
and cracked the sintered glass filter disc in B21, so the solution was
transferred to the spare glass vessel, B20, where one-quarter of a gram
of barium carrier was added, and a fuming nitric acid precipitation was
made.

The second wash of B6 with 300 cc water picked up 1000 Curies
of product, so this also was transferred into B20, and a second fuming
nitric acid precipitation made, The third Bé rinse contained only 45
Curies, which was not recovered. The product in B20 was further puri-
fied with an HCl-ether precipitation, the BaCl, was dissolved, and the
solution was analyzed, transferred to the final evaporation cone,
evaporated to dryness, and the product shipped out, all without further
difficulty.

The insoluble precipitate, presumably silica, was again noted
in the glass equipment, but apparently in smaller amount than in the
previous run., All filtrations through the sintered glass disc were
rapid (greater than 20 ce/min.). The final BaCl, precipitate dissolved
readily and completely in water.

Waste losses from the operations in the glassware were un-—
usually low - each less than 3, Curies,

The final product was somewhat brown, but was the lightest
colored material shipped from 706-D to date. Its analysis follows:
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Product at IST 21:00, 16 August - 2100 Curies
Fe 9—18 .mg.
Cr 3-6
Ni 1-2 "
Pb .2, v
Sr 20-30 "
Ba (Inactive) 1000-1500 *
Analyses

Complete analytical data are presented in Table I, Table IA
shows a summation of losses based on the first 650 slugs dissolved.

Radiation Exposure

In the Cell B maintenance and repair program, working times
were calculated for a maximum radiation of 70 mr/day. ZExtra meters
were worn by all persons entering the Cell, and where possible, these
were checked at least once before the maximum working time had elapsed,
to protect against overdoses from unrecognized beams or hot spots.
With these precautions, in a total of approximately 250 exposures in
the Cell B work, there were recorded two 2-fold overexposures, both
due to violations of the rules set up, and six lesser overexposures.

In the transfer of product solution through the temporary
glass vessel on top of Cell B, VWitkowski received a large overexposure
(8/16/45: 200 mr/day on pocket meter, 1260 mr/11l days on badge
meter), and two others received less than 2-fold overexposures, During
this not transfer, the glass vessel was well shielded with lead on all
sides but one, which was left open to allow for rapid manipulation, if
necessary. This caused the South end of the building to be above
tolerance for a time, but it was roped off and posted then, and returned
to the usual background value when the transfer equipment was disposed
of.

Contamination

In the Cell B work, two persons recorded high hand counts. In
operating and disposing of the temporary transfer equipment above Cell
B, several spots on the third floor were contaminated, and two persons
received high hand counts. Numerous hot spots were found on valve
handles, doors, railings, instruments, etc.

One of the 6P product samples from the B6 precipitator blister
was taken without Health-Physics coverage, due to the Army's transfer
without adequate notice of the HP man assigned to that shift. Apparently,
the floor was contaminated during this operation, and activity was tracked
over the second floor before it was discovered, several hours later.

All knowm contaminated spots have been cleaned up.
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TABIE I
Run A Product Analvyses
(all Curies are calculated to the originally
scheduled shipping time, 24:00 Sat. Aug. 18)
Fraction Code Curies Curies in % of Total
Product Waste Product Dissolved
First Series (4A)
A9 Heel from Run # - L0
Extraction ‘laste - 1
Al Heel from Run #3 - %0
Extraction Waste - 7
First Solution 1A 207 o
Extraction Yaste SWHA 38 3.1
Second Solution 1B 245
Fxtraction Waste 8B 18 0.6
Third Solution 1C 246
Ixtraction Taste 8VRC 5 0.2
Fourth Solution 1MD 175
Excbraction Waste 8D 2 0.1
Fifth Solution 1ME 232
Extraction Taste SWHE 71 2.5
Sixth Solution 1 212 (2)
Extraction “aste SFRF 202
Vlaste after Reworking 5V 3 0.1
Total Curies dissolved 1397
Pb0s Solution aste 3WPb 18 0.6
Product Solution
after Flectrolysis 6P 1105




s i -0
y
i

1. D. Peterson -7- 8/23/45
‘*‘D TABIE I
;. (Continued)
: Fraction Code Curies Curies in % of Total
i Product Yaste Prod. Diss,
Second Series (4B)
First Dissolving 1vA 300
Fxtraction Taste SWmIA 13 0.5
Second Dissolving 1B 2,1
Fxctraction aste 8l 20 0.7
Third Dissolving 1KMC 240
Txtraction Taste 8HMC 33 1.2
% Fourth Dissolving 1D 220
i Extraction Taste gmln 60 2.1
i .
i Fifth Dissolving 1ME 200
§ Extraction Taste 8 50 1.8
E Sixth Dissolving 1MF 2.3
! Extraction Waste ginmw 33 1.2
i Total Curies Dissolved
E (Series A & B) 2841 100
%‘ :
i Series B Extr'n Cake ‘lash | &WY 10
. 877 + Vetathesis Tastes | &7C 32
: 8HC + Vetatheses Cake 8HCHT 124(3) 5.1
i ¥lashes
! Pb0y Solution aste 31Pb -
Product Sol'n after
! Flectrolysis {Series AB) [ 6P 1915 67.5
{ B6 Rinse - 1011
% Firet £, HNO3 waste ' |3ENA 13 0.5
é Second f, HNO3 waste SWENB 28 1,0
{ HC1 Tther aste 3WHCL 34 1,2
f R6 final rinse - 45 1,6
f
i Final Product Solution 20P 1890 66.5
b
j? Material Balance - 2576 ) 90.5
: (l)This apperent loss is believed to be due to contamination in the sampling
5 vessel A8,
gBBHO’c lost, This vaste was re-worked, as described in last week's report.

,qa:*

This waste was recycled into the third extraction series, which remains in Cell A,
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TABLE IA
Summation of Ba lLosses - Run #
Fraction Curies %
Total Dissolved (calculated as 650 slugs)| 4900 100
Decay Loss (12, 10, and 7 days) 2125 L3.4
Knovn losses, Cell A 550 11.2
Knovm losses, Cell B 160 3.3
Yield 1890 38.6
‘Unaccounted for loss 175 3.6
Total Curies found in dissolver solutions,
calculated to 24:00, &/18 2841 100
Cell A Waste Losses 550 19
Cell B Waste Losses 160 6
Product Yield 1890 67
Materizl balance 2600 92

R b ataran e
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ur} TABLE IT
ﬁ)’) Extraction Decantetions
(a) Ba Loss
Batch Rate of Decantation Heel Curies % of Prod., Present
(gal/min.) (ce) at Decantation
(b)

LAA 245 3620 88 3045

4AB 2.8 3620 18 3ek

LAC 2.5 4230 5 0.6

LAD 3.1 3620 2 0,2
‘ LAE 2.5 4150 71 6.0
{ LAF 2.5 4230 3 0.2
!
i /BA 2.7 4150 13 o3
} 4BB 2.3 4150 20 3.7

4BD 2. 4150 60 6.0
h LBE 2.6 3600 50 4.2
g LBF 2.5 2100 33 2.3

c

Average 2.6 3820 33 (26) 5.5 (3.0)
ﬂ
T (a) calculated to 24:00 Saturdey, 8/18

(b) believed to be picked up from contamination
in A8
(c) Averages omitting the 4AA values

o
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3 ) TABLE III
. Metatheses
) —
i
' Ba loss
Treatment Settling Time Heel Curies
(Hours) (ce)
44
1st metathesis 2% 3900 -
2nd metathesis 25 2700 -
2 .
| 1st cake wash 2% 3900 -
2nd cake wash 2i 2700 -
g /B
] 1lst metathesis 2%%- 2700 1 20
g 2nd metathesis 25 3000
1
i
n 1st cake wash L 2700 110
2nd cake wash 25 800

ats
pAd

calculated to 24:00 Saturday, 8/18
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TABLE IV -

Time Cycles

OPFRATION HOURS REQUIRED
Charging
286 slugs 9
312 slugs 7=
286 slugs 9-3/4
Coating Removal
1st 2
. 2nd 2%
3xd 5
f hﬁe‘cal Solution and Ixtraction Solution _{ Extraction
]
i ‘ LAA 5 10-1/4
¢ LAB 5-1/2 10-1/4
, - LAC 8 10 + 9-3/4
. AD 1-3/4 11
% LAE L 10-3/4
i LAF 4 11-1/2
LBA 5-1/2 10-1/2
H BB 3-1/4 10-3/4
BC 5-1/2 10-1/2
; 4BD 4 10
i /BE 4=1/L 10-1/2
| /BF 5 10-1/4,
}r Ixtraction Cake Washes
1,
i % 8%
Metatheses
LA 8%
;B 95
j Cake Solution
i
g LA 1/2
- 4B 3/4
(continued)
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TABLE IV {cont'd)
Time Cvcles

OPERATTIOR HOURS REQUIRED
Electrolyses 9 each
Transfer to glassware 8
Transfer to B20 6

2nd final HHOB 2
HCl-ether 1-1/2
Solution and sampling 2
Evaporation 5
Loading 2

RO ST A g
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FEPORT FOR BUILDING 706=D FOR

TWO WEEK PERIOD 9/2h/15 TO 10(6[&2

The two week period covered in the report was a peried of decon
tion of Cell B and of general building and equipment repair in 706-1,

No sericus overdoses or aceidents occured during this period, The nen
worked at all times on a basis of 50 ar/day as & taolerance dose (a
standard set by building operations) whieh allowed a cansiderable mar-
gin of safety; a great advantage in very “hot" work such as incountered
in Cell B. The only men who incurred overdoses, were three operatian
supervisors (Rimshaw, Witkowsid and Collier) who kept running in and

out of the cell dispite constant warnings from Health Physics {this

too ceased before many days passed), and Health Physics men themselves, -
vho, since the department was understaffed had to do more "hott surveys
than noxmal,

Initially the readings in Gell B were as follows

(on the 27th of Sopte
ember after the removsl of s5<20 and B=21):

Point r{hr
B2 10.8
B~ 6 5.0
B= 3 0.8
B=9 17.6
B=11 > 20,0 (instrument off scale)
Be 7 134
B~ 8 D200 (instrument off sczle)
B-19 840
Doorway 0.9
Center of eell 2.6

At the present writing (10/8/4L5) the general bmckground in the ccll is
&bout 250 = 300 mr/hr and no tank remaining exceeds 1.5 r/hr. Certain
hot cpots have been covered vith lead, =nd a lately discovered hot gadm=
ket (100 r/hr) between B~18 and B-6 15 nom being removed, The reaseon
for the delay in its discovery is its generzl inaccessability, being
15" off the ground in a vertiable maze of pipes and lines,

Uecontamination has procseded by the remcval first, of 211 hot tanks,
lines, glassware and pipes to lower tiwe background as much as possible,
and then washing with acid and a fire hose all hot spots and then the
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entire surface of the cell, which was in itself contributing to the
background.

During the process of decontamination Health Physies constantly monitored
all personnel entering the cell, fixing ridged time limits, and closely
instructing all men involved. Some very difficult jobs were accomplished
in this manner without overdoses.

The glass equipment in B-20 and B-2l was removed by first cutiing the tygon
lines connected to it and then smashing the glassware completely right

out of its frame., Vorking timss of fram 5 to 15 seconds were allowed for
the former job on the 25th and 26th of September in areas reading as high
as 35 r/hr, but it was accomplished without inecident or overdose. Vhile
smashing B-21 on the 26th L. Burris had s e radiocactivity contaminated
nitric aeid spill on him, but the immediate removal of his clothing and a
subsequent shower removed all the material. L. Slattery and S, Rimshaw
were also contaminated in removing Burris! clothing but a thorough shower
also decontaminated them.

On the same date Ko Slattery and Ge Putnam of Health Physics removed and
placed in the burial ground (by means of a truck) the oan containing the
hot material from the cell (21.5 r/hr on the outside of the can)e The
can had bean stored on the S. E. platform but 2 sudden rainstorm nec=
essitated its immediate removal for feay that water washing through the
cans would contaminate the entire area. The job was accomplished withe=
out too much difficulty, but G, Putnam received 250 mr for two days and
R. Slattery 115 mr for one day.

On September 29, 1945; ths tank B-9 wag removed from the cell by means of
are burmers on the end of ten 4, extensions. It was rolled below the
cell chimney by poles and transferred to a truck on the south platfomm by
crane, Vhile on the crane 2 survey was made indicating & general radiation
of 45 r/hr, and 100 r/hr (at about 4") in the hottest spote The discre-
pancy vith provious noted surveys is due to the limited accessablility of
the tank while in the cell, It became apparent that the cab of the truck
vwas too warm to permit its disposal in the usual manner and it was transe
ferred to the burial ground on the end of a 45! boom of a traveling crane.
This was accomplished without incidant, and a bulldozer covered the tank
with earth. No more than 3 mr/hr came through the earth, It is of interest
to note that the tank while reposing outside the building raised the radia=-
tion level in the 706=D change room from < 1 mr/hr to 5 mr/hr. (Fer o
period not exceeding 1/2 hour)s

Hothing else of unusual interest occured during this »eriod in connection
with decontamination though considerable difficulty is being experienced
in bringing the radiation level down to & point where repairs can be made
in the cell with adequate time zliowence, It has not yet reached that
point dispite spraying with everything from high pressurs water to a
mixturs of nitrie and hydrofloric acide foliewed by scrubbing of hot
spots, and stecaming., The practiee of issuing pocket meters to every man
entering the cells has been discontinued in most csses since an even

TR TR T T T T N Y e
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background permits the settling of tims limits by means of instruments,
This also allows Health Physics (which has had a limited personnel dure
ing this period) more time to monitor men adequately; in the long run is
more satisfactory, since it is better to tell a man what to avoid and
see that he avoids it, than to find out afterwards that he has overe
lapped into a hotter area.

The hot lead flooring on the third level (mentioned in previous reports)
has been campletely removed and disposed of on the advise of Health
Physics, since it was all comtamirated to a greater or lesser extent

(25 to 70 mr/hrj. The concrete floor which was below it still radiates
about 40 mr/br and runs as high as 1 r/hr in spots. Further decontame
ination and eventual resurfacing are in order.

4 leak in the off gus duct vhere it enters the fapn house roof spread
rust colored stains (réading up to 300 mr/nr) over the roof and a pore
tion of the N. side of the fan house, and on one spot in the fan house
to the east of the blowers The press of work in the building proper
has prevented rectification of these pocints, but since no one goes near
the fan house and operations has been infermad, Health Phsyice on the
spot does not consider the matter immediately seriouss

It has been noticed that backeups 4 the hot sinks, from =1l have been
ocouring, and ome precipitron run recordad A & y & 10,422 counts and

X = 236 countse Operations has been informed and requested to see to
the installation of adequate traps, through as yet nothing has been danes
Similar difficulty cccured in 705«A gwo or thrse months ago but was
rectified by the installation of traps betwesn ¥-~11 and the sinks in the
main line, ~

In general the operations in this building have proceeded without hagzard
dispite the difficult nature of the work. Opsrations in 706eD has sot

up an arbitrary standard whsreby no man shall work in an area of >6 r/hr
or receive more than 50 mr/hr per 24 hr, period. This last has been &
direct result of the fact that for four months the men have received al~
most a complete tolerance dose and they feel that the end of the war has
relieved the necesaity for this practices

Re Eo Slattery
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706-D AN4LYTYICAL L4ABORATORY :ANUAL

RECEIVING:

Every sample is delivered in a lead carrier to the S. Lab, by operations,
dare the chemist will check the sample sheet which accompanies each sample
for pertinent information such as HP reading, solution volums, znd sample

code,

mediately after delivery of the sample.
lead holder behind the upper barricade in the 3. Lab,

eliminate an accumulation of lead carriers in the Lab,
to log the semple in the lab,

The lead carrier will be emptied and returnsd to the operator im-

The sample tube is placed in a
This is done to
The final step is
office,

SAMPLES

The 706-D sample code is patterned after that used in the 205 building.

The first number refers to the vessel sampled, letters following desig-
nate the type of sample, and & final A, B, C, or D refers to batch number

in Cell A, or precipitation number in Cell B,

are used,

1MA, 1MB, etc,
8WilkA, BB, etc.,
5717\5,&, 5‘“1&59 etCo
8AKW

8ww

8iC

aucw

6P

B.6 Rinse
3WrB
3HENA
3WHC1

17P

B-17 Rinse

This docume
defense of the (Al
Zspionage acty U, 3,
or the revelutichs
authorized pe

gntalins informati

Z . -
#71%s contents in any wanper %

th is prohibited by law,

Standard designations of:
CLASSIFICATION CANCELLED

M  Metal Solution

W Waste |DATE /- /(- ¢7 g
P  Product . o e
, For The Atomic Energry Commission |
%3 G,
CEIL A a -8 QAL
—_— Chief, Declassification Branchguj___
Dissolver Solution
Extraction Waste
Resettled Extraction Waste
Acid Vash of Extraction Care
Water " n " "
idletathesis Waste
Metathesis Waste and Water Wash
CELL B

Product iAfter Electrolysis
Rinse of B-6 Vessel

Pb02 Waste

Fuming Nitric Waste
HCl~Ether Waste

Final Product

B-17 Vessel Rinse

:figé%fn the national
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Z#50, 31 angd 323 smisaion




ANALYSIS

Under normal operating conditions sach sample, except dissolver samples,
is analysed only for Ba, Dissolver samples are analysed for "T" in addi-
tion to Ba, The final sample is run spectrographically to determine the
emounts of contaminants, In some cases operations will notify the Lab,

if special analyses are necessary.

RILUTIONS:

Activity of the sample will vary according to the type of sample and
according to the phase or step in production, uUilutions are necessary to
bring the number of counts per ml of solution down %0 a convenient counte
ing rate., Convenient counting rates for our counters rangs between 1000
and 10,000 ¢ts. per min.,, with the optimum at about 5000 cts, per min,

The diluent used is 2N HNO3,
follows:

144, 1MB, etec,
8WiA, 8WMB, etc.
SWiia, SWMB, etc.
8AW

gav

8WC

8w

6P

B-6 Rinse

3WEB

SWLNA

36HC1

17P

B=-17 Rinse

Normal dilutions of various samples are as

0,1/50 x 1/100
0.2/50 x 10/100
0,2/50 x 10/100
0,1/50 x 1/100
0,1/100

0,1/50 x 1/100
0.,1/100 x 1/100
0,01/100 x 1/1000
0,1/100 x 1/100
0,1/100 x 1/100
0.1/100 x 1/100
0,1/100 x 1/100
Capillary to /100 x 1/1000
0.1/50 x 1/100

The above list of dilutions is not absolute, but is based on normal
operating conditions aiming at a 2000 C, shipment, Dilutions in abnormal
situations are based on number of Curies estimated and on solution volume.
An approximate number to use in converting from Curies to counts is 1 x 10110

An example follows:

Estimated -~ 100 Curies

1 Liter

100 x 1 x 10t = 1 x 1029 cts/min/m

1000

That means that a dilution of 1 x 107 i3 necessary to bring the counts in
the original solution down to a suitable counting rate,

ST
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DISPOSAL OF SAMPLE:

After the andlyses on a sample have been run, recorded, and accepted; the
sample tube must be removed from the open barrier %o the closed vault,
Record in the specified notebook the number of the vault and the position
in which the sample is located. 4lso list in the record book ths activity
and the date upon which the analyses were rum,

SUMKARY OF PROCESS:

Briefly, the latest process in use is to load 600 active slugs and to dise
solve them in batches of B0 to 85, The Tirst step is to remove the Al

slug coats and send this solution to waste., Nitric acid is used to dis-
solve the slugs completely. Next & lead sulfate precipitation is made to
extract the active Ba, Lead sulfate acts as a carrier for the barium sule
fate, 4fter all the slugs have been dissolved and extracted the sulfate
are converted to carbonates in a metathesis step. Following this, the lead
1s removed by electrolyzing the solution to deposite PbOs on the anode.

4All other contaminants and fission products which may have followed through
are removed by a fuming nitric acid and a hydrochloric acid -~ ether sepa-
ration, This final BaClpy solution is then evaporated to dryness for ship-
ment,
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BARIUM DETERMINATION

Dilute the sample to the right magnitude, Mix thoroughly by vigorous
agitation and by 2llowing the solution to stand at least 15 minutes., Take an
appropriate aliquot - generally one ml,

Introduce the aliquot into a S0 ml centrifuge tube, Add 2 ml.of Bacl2
carrier. Mix, Add 30 ml of 5 parts HC1l - 1 part ether mixture, Place in an
ice-water bath, Stir for one minute, Allow to stand until the precipitate
begins to settle. Centrifuge for at least 2 minutes., Decant the supernatant
liquor, Dissolve the cake in a minimum amount of water, Repeat the HC1l ether
precipitation 2 more times. Record the last precipitation or separation time,

Place a weighed filter paper disc on a semi-micro perforated funnel,
Transfer the BaCly centrifuge cake to the funnel by means of absolute alcohol
acidified with HC1l - 4% HC1l by volume, Vash the precipitate 2 more times with
the acidified alcohol and once with HCl~ether, Continue the suction for at
least 30 secs. through the cake and paper until dry, Weigh the cake and paper
to determine the yield,

sount the filter paper and cake on the counting card., Determine the
counts per minute under standard counting conditions,

Calculation of Curies at Separation Tims

Volume of Material Sampled 1.80 x 10° m, |
Volume analyzed 1 x0.1x 1/100 = 1/50000 nml,
50

Yield = BaClp recovered x 100 = 30.1 x 100 = 89,6%

BaCl; used 33.6
C/M 3428, 3476 from counter
cCC 3512, 3563 corrected for coincidence
CCB 3485, 3536 corrected for background
¢Cs 3395, 3445 corrected for standard
ccY 3790, 3732 corrected for yield

CCY - average - 3761

C/M/V 3761 + 1/50000 = 1,88 x 10°

Counts per Curie (by definition) - 2,22 x 1032
Geometry 4,115

Curies at Separation Time 1,88 x 3108 x 1.80 x 10° = 371G's

M 2,22 x 1012 x 0,0411

l
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Calculation of Curies at Shipping Time

Determine the number of hours from separation time to shipping time.
Read off from the "time vs % of product” curve the vercentage of Curies exist-

ing at shipping time. Use this figure to calculate the Curies present at
shipping time,
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"I DETERMINATION

Pipette 1 ml from the 1st dilution of the metal solution sample
{0,1/50) into a 25 ml volumetric flask, Add 5 ml of ammonium acetate

beffer (140 g NHgAc, NH,0H to bring PH to 7.5, dilute to 1000 ml), and
5 ml, of 10% sodium salicylate, Adjust pH to approximately 8 with
amronium hydroxide using litmus paper as indicator. Dilute to mark,
Read in a Spectrophotometer at 380 m (PC=6 filter) against a blank of

all reagents., Note absorption percentage. From graph read the amount
of "T" in gamma, :

Calculation
Absorp, = 41,0% = 820 J of "T"
820 ) = 410 wg,/ml.
Volume of material sampled - 1,93 x 10° m,

0.410 g/ml x 1,93 x 10°% ml. = 72,0 slugs
1,10 x 10 slug
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Reagents:
- 1, Redistilled water is used in all solutions,

2, fExtraction Dithizone: 30 mg. dithizone and 5 ml, absolute elcohol
per liter of redistilled chloroform,

3, Standard Dithizone: 10 mg., dithizone and 5 ml. absolute alcohol per
liter of redistilled chloroform, The solution is filtered through a
dry paper, stored in a glass stoppered pyrex bottle and protected
from 1ight, Keep in the refrigerator.

4. Agmonium Citrate: 50 g, ammonium citrate dissolved in water, made
alkaline to phenol red by adding ammonia and purified by shaking
with small emounts of dithizonme extraction solution until fresh
portions remain green. Make to 100 mil. volume,

5, Potassium Cyanide: 10 g KCN per 100 ml, made by dilution of a
solution of S0 g. of the salt per 100 ml, of water, Purify this
> concentrated solution in the same manner as #4,

- 6. Ammoniacal Cyanide Buffer: 2 8. KON and 15 ml. of NH40H (sp, g.
0.9) per 100 ml, water, Purify this solutions as above,
7. Acid Buffer Solution: 9.1 ml, of concentrated HNOy diluted to ap-
proximately 500 ml. 4dd 2 ml, of 1% methyl orangs. Add NH,OH
until color begins to change., Add 50 ml, of 0.1 M potassium acid

phthalate, Add dropwise HNO or NH,OH until the color is a definite
pink (pH 3.4), Dilute solution to 1 liter, -

NOTE: All glassware must be lead fres,

Procedure:

Introduce 15 ml, of ammonium citrate solution into a 125 ml, sepra-
ratory funnel. Add the sample - generally not over 1/2 ml, and 1

drop of phenol red indicator., Iiake solution alkaline by adding
ammonia. Add 3 ml, 10% potassium cyanide, 4dd 10 ml, of dithizone
extraction solution. Shake vigorously for one minute. Drain the
dithizone solution into a 125 sepratory funnel containing 30 ml. of
acid buffer solution. Introduce 5 ml, more of extraction dithizone
into the original sepratory fumnel., (Shake* vigorously). (Combinme
extract in the acid buffer. To the combined extract, add dilute
nitric dropwise until a definite pink color remains, Shake vigorously
for 1 minute, Diseard the dithizone., Wash the buffer with 5 ml, of
pure chloroform. Discard all the wash, Ad4d 10 ml, of standard dithi-
zone by mcans of a pipette, 3 ml, of ammoniacal cyanide buffer (pipette)
and 1 ml, of concentrated ammonia. (Shake* vigorously for 1 minute,)
Filter the dithizone phase through a dry filter paper into a comparator
tube and measure the absorption at 5100 A, Read from the standard
absorption curve the amount of lead present, Check the instrument

with pure chloroform which should give 100% transmission. Blanks and
checks should be run on the curve frequently,

* Place Separatory funnel in shaking maching and shake for 30 seconds.
NOTE: For 6P samples the one step method is adequate,
- o=
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DIP MICROSAMPLERS

Description:

Njerosamplers are a dip type sampler to obtain samples ranging in size from
10 lambda to 4 lambda, The samplers f£ill by capillary action once the tip
has been immersed in the solutions to be sampled,

A glass sleeve t0 which has been fused a tip with a capillary bore of such
a length that its capacity iz about 5 lambda is held in a stainless steel
sleeve, A diagrem accompanies this paper,

Purpose:

Some solutions in the operation of 706-D contain activity of such an order
of nagnitude that a large sample are too hot to hendle or would be robbing
the total of a substantial amount of product. It was seen that a miero
amount of sample was all that was necessery for control purposes. To fit
the situation this sampler was devised, .

Solutions sampled are the final product solution which carries all progduct

in less than 100 cc of solution and the fuming nitric waste which is too
hot to take more than a small amount,

Calibration:

The method of calibration is very simple - - an active solution is used

hav}ng sufficient counts so that 5 lambda will count 5000-7000 Beta counts
per minute,

The samplers are filled to capacity by capillary action. ' The tip is washed
before emptying with only a drop or two of 2N HN05o By reans of a rubber
bulb, the contents of the sampler is blown into a wateh glass,

The ssmpler is rinsed with 2N HNOz into the watch glass and the outside of
the tip is rinsed., This is evaporated and counted.

Along with this a standard 5 lambda portion is evaporated and counted, By
setting up a ratio of the counts contained in the known pinette to the un-
known, it is possible to calulate the unknown, e.g,

Std. 5 lambda pipette comtained 5000 cts/min,
7"

Unknown " 7500 i
5 :: X
5000 7500

X = 7,5 Lambda
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Younting:

The samplers are made in two different pieces, in different places and
mounted in the Lab, The glass part is fabricated in the glass shop and
the sleeve in maintenance shops., Calibration is done before mounting,

DeKhotinsky cement is used to hold the two pleces together, The glass
is warmed in a Bunsen Flame and cement applied. Before inserting the
glasa into the steel sleeve, it is warmed. This is done to insure good
flowing of the cement. One and one-half inches is the distance from end

of sleeve to glass tip.
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. 708-D Production Run #8

'_-

Meehanical Ohang_o_s

At the end ot Run i&, the transfer funnels into tho d\gplicatc
glass vesaels, B-20 and B~21 ware both plugged and the sintered glass
disk in B-21 was brokenm:® 4Al30 one velve on D20 was inoparative, the
atem having shearud whu; the valve wag in an opan ponitian. X

!
{
i
l

.. 'The “”unnah nera unplugged, the B-2l disk uahd with paraffin,
End ths line $o tho valve on Be=20 was sealed off using s hemoatat on
the ond of a pole. -This work was accomplished withdut entering the
_cell, &lthough tha" aqnzpmt was in very bad shapo it was ordained
that we proceed with Run. :

PO

Dissolvar arations L

~ o ?no 1295 slugs chargea %o the dlssolver for Rm #5 rareummcd

as follows: R :
LASSIFICATION GANGELLED . Date pushed and Zsmggg Siugs i.badad
TE / ‘ ( e ) g . i
JATE / 7/ 8/14 560
“or The Atemic Enstgy Gommission j o9/4 260
1 & i" 9/5 260
i3 id Fo . wam | 9/7 2%
T A Vit | 9/8 257
’ 1295

shief, Deciassification Branch w

The slugs losded on 8/14 remained in the dissolver between runms.
Vhile the contribution of active Barium from these was small, the ine-
active did not Adiminish and for the purposes of calculation all 1295

elnga are considered,

They &re calculsted to have contaimned an average

of 637

Curies per slug active and 1,2 mg per slug inactive Barium at

t:lme of discharga.

{Totel 8TA0 Guries and 1550 mg).

I4 was planned to make $wo separate runs, Events ocourring
during the latter part of the first run (dsscribed later) make it im=
possible to0 complete that run, s0 both were combiged into & single run.

s information afrcctmg the naho.xal
Sta‘e< withi- 2 :

_,, < he Dmted




s Befors starting cither‘run ths heel in the dissolver znd the
product remsining in A9 {originslly called Run 40) were processsd
thmueh oztraction anﬁ tranarerrea o tank B,

and four coating ranoval reactiona were carried out uith:mt diffiondty
_ oy im‘.ﬁﬁntv . I . o

Extras c_t_i.o.n. A o : W

Eight axtractions wers méde on series BA (4C)} nine on 5B; and

7 on 56, Tho amounts of reagents were normal {2600 ml 6% Pb(NOz), for
A batches, 500 ml for all others); (330 # 65§ ggso .and 100# uter),
except when wastes ‘were sdded %o A9 prior to rastion,s Ths twanty-
‘four dscantations wers cut at 248" %0 4.5 on the 01l liquid-lovel
‘manometery Jet.L0«ABUB was used, Losaes averaged 29 Curies per.ox-

" -traction, .or 0.65% of the produst from esch individual dissolving.
See Tab:m II -for oomylotc e:traction decantatien resulis.,

A total of 18 (avarage 61.3 alugs diaaolvaﬂ metal solution &

The erbraction oakos from each of the thrae series were given
2he atano.nr& one moid, four water washes, all of 4 gallons volume,
Edoh wash was agitated § minutes, settlsd 70 min, and decanted to a
2:2° to Byd" heal on the oil liguid level manomster, using jet A%-
ABDB, The waste loss in the combined washes were &i Curies or less
in n.ch of the three series. (Sec Table I) '

H!tathasis

ZThe three metathesis were normal and uniform vesagent quentities
were used, All wers decanted to AS using jet A9-ASDE and cutting at
2.3" t0 444" hesls, The 5A waste was very low, but 5B and 5C were
rather high (215 and 861 respsctively). The metathesis waste from 4B
was reoycled into 5A~A extraciion sud the metathesis waste from 5B
was racycled into D0-A extraction., See Table III for metathesis con-

ditions and lo=ses,

The first metathesis solution was jettsd to Bl without a cake
wash, In B.)l it was treated with fuming HNO3 $0 reduce the amount
of potassium sslts, Then transferred to B-l2, The second and third
matathesis were each followed with two washes, The cake solution of
the third metathesis was tranaferred to B-l2 by way of Bel, #0 as to
recover the Curies lost in the DA transfer., XFinal volumes in the
glectmlvaia vessel wars 4200, 4050, 4000 ml, respectively,.
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Cell B Qnaration
T e nrit o electrolysis wers standnrd (S hours at 15
sups,, plus 6 hours et 25 amps,)s The ladt eleotrolysis was
sloven hours {4 hours at 16 ampis, and 7 hours at 26 anpl.). o
romove the large amount of lead prannt. Ko Baritm carrier was

. addod in a11 eluctrolnil.

Pt After oleotmlynu and tmstcr io procipitator B-§, the
prodluot solution from the sories of nine metal ‘dissolvingsand
sxtractions for Bun §5 analyzed 2000 Guries {edloulated to the
estimatad shipping tims, 2400, Monday 8/10). To compensate for
oxpsoted loosos i the f£inal purification atep, 400 Curies of
product, were zdded from the 600 stored in wessel B«}l, remaining
from Run #4, This spiked solution was svaporated fyom 45 L to
1%0 g0 in B8, 41luted to 5B0 co to diassolve all Ba(NOg)gy and
tranazema $6. 3he glass purifieation vesssl E-R0 th:ough "T¥ezon"
nnn !nd. tho tmpanry glass suct:lon flask on top o? cell B,

‘Ihe ﬁrlt tum:nc mroa preoipitntion was mdo in B20 as
wsuul. but the rate of filtration of the HNO3 slurry through the
sintered glass dimo decrsased within a few hours fyom about =
norma) to nearly sers, . so that :miy half had besn filterad in-

56 hours, by which time the rateé wes inappreciable, Since no-.
alternate :zlass purification vesssl was available, the Run #5
product in B-20 was washed bauck into ths Gell A precipitator A-9,
when it was combined with an approximately equsl amownt of pro-
duet £rom the seriss of ssvan axtractions that has been intendsd
for Fun #8. This combined solution was metathesized, elestrolyzed
for lead removal, purified in the stainless atesl presipitator B«=§
by three fuming HEOs precipitations, with the separation of the
Ba(X0z)g by settling, and the final Ba(NOg)s cake was dissolved
in water and ovapnrstoa in ¢the nnal ahippins coney

The transfer of mtnos) from the glass vessel B-20 to
the prascipitator A-9 was acconplhheﬁ by puncturing the sinter-
ad glass disc and the bottom of the glass transfer vessel with
& pointed stainless stesl rod lowersd through the msmpling hols
on & cord, allowing the BK% solution to run through the stain-
less stsel funnel under the glasswars into transfer vessel B-22,
from which 1% was jetted through B~10 to A=9, The tranafer was
followed with enough water washes to dissolve and rinse out the
"8014d Ba{NOs3)p from the filter dise, This procedure was necessary,
as thers was no provision for tranafer of solution above the.
£1l%6r &izc in BePD, end thas line betwsen the B-20 and B-21 glass
transfer vessels plugged, prsventing sucking the solution below the
filter diac into B-81, from which it could have bean transferred

norzally.
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W, A, Rodger S 4 1/25/48

As in sosie earlier Ba(NOg)g runs, lead contemination must have

ococurred in B8, possibly during sampling, as the lead content thers- -

in after slectrolysis was on}y B8O mg,, which should have been deoreased

more than & r£old by the throe funing HNOy treatments, according to0
previous expsriences .

The finsl evapamtzon %0 5& bours and went without difficulty.
The fimal product zoluuon was tranaferred to 3-19 in two shots,

Tho 2a(X0g)p after avaporatten in the cone was only slightly
darker in color than shipment #4, and was primarily in the tip of
the cone, although a thin £ilm extanded adout 2" up the walls to the
original liguid 15701‘

lnalysis of product was as follows:
.Praduoi; at 13T, '\le.st se;émtion time {1:30 AN, , 17 Septe)

2008 Curies
Py 170 ng - 8r 1l ng
Ko 0«13 ng Ba 600-1100 mg
Cr 8-1) =g
Hi 4+ ng

To supply & higheintensity gamma ray source for experiments
in the plant site by Health Physics, the La-conteining fuming HNOg
wastes from mun #5 were ovaporated in @ spsoisl cone furnished by
H,P,, F¥ith soms difficulty this La source was délivered at about
1500 on 9/19/45. In order to make the B9 tronafer vessel work,
it wes necessary to dilute the La solution in B-§ %o adbout 1 liter,
As no more than 200 oc could bo evaporatsd in tho final cone at one
tine, ths job was done in batches of uncertain sige, as no means of
meaguring the volume added to the cone was availabls., It is esti-
mated that about 1000 Curles wers delivered,

Anglyases

In Table I complete analytical dats are presented. Table-lA
gives & summation of losses for the run based on the last i¥o-series.

Contemination and Radiastion Exposure

The third floor over Csll B becemme contaminated during the
operation and removal of {the temporary glass transfer and “"Tygnn”
lines avove Ceil B, Iowever, no Health Physiocs personnel over=
exposura reports mere received. All hot operations wsre carrisd
out in the presence of B.P, surveyors, and no genersl body or
great specific over-sxposures occurred, though some operations
required very short exposures of hands in beams up to 40 r/hour,

This dochm ¢
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W. A, Rodger B 1/26/48 -

During the evaporation of the La-containing fuming H¥0; wastes
in B-19, soms s30lida in the solution ceaused bumping and contaminated
not only the B-15 corner of the ¢ell but the top of the plug as well,
This gave rise to lmvels of radiation approximeting 10 r/hour over
the top of the carrier when {t was rexoved., The carrier was removed
and put on the truck withoul gontsminaeting the building oY Over-axpos-
ing ony personnel, : :

On the night of 5/16 ~ 9/17, the fan motor blew a fuss and ¥as
out of service one and posaibly thres houra, Thes warning signal was
not in operation and some peséomnel were sxposad to air well over
tolerance, All ware shecked by medical; no member of the Opsrations
group, but one person from Health-~Fhysics was found o have picked up
s0fs counts in.the lung, which, however has now disappeared. Steps
have been taken to prevent a recccurrsncs,
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TAELE I

\"

Curies Calculated to 24:00, Ge7=43

) o Curies Curies in
¥raction _ tode Product Yiapte
Fipat Serios 4L -
First A18501Ving C1MA 108 - B
ﬁraoﬁfm %aste BUMA 8.8
Second dissolving - LUl - 107
Extraction Naste awib . : S.8
Third alssolving - us 9544
Extraction Hosts ankc ' 840
Fourth dfssolving - 14D 98,7
Extraction Haste - gad 4,8
" gifeh diasolving 148 80,5
Extraction Waste SiNE 14,3
S1xth disaolving 1Y 6942 '
| Extraction Weste_ SR 1343 '
| Seventh d48801ving’ 14 85,7
Extraction Hante GG 10,4 '
Eighth dissolving ua 53.8
| _Extraction Wpste srld 1448 o
Extrastion Ceke fiashes e 0.7
Hatathesin Wiastes 87 12,0 ‘
Cake 8oln, in A= 9P 5986



%, A, Rodger

TARLE I
(Continued)

(411 Curies ere Caloulated %o the Shipping Time
24:00, 9-15=46

Curies Curlies in % Total
Cods Product Faate Product Dissolved
Firat Serias SA §
Produet in Solm. ,
Feom First Eight i
| Diesolvings gp 360 §
First Fuming 5
HNO:{ Yaste 5wg 7ok 0.2 i
] ,
| Pos Soln, Haste | SEBD 2,9 0.1
i
Sacond Saries 5B
Firat Dissolving p3-7:8 857
Extraction kKaste g T4 0.2
. Sgcond Dimsolving 148 207
Extraction ¥aste ghNB 640 0.1 !
;
Third Dissolving 10 180 {
! _Extraction ¥aste ghie 1649 Oud :
Fourth. Dizsolving 1D 258
kxtraction %aste 8WHD 1l.6 0.5 r
Fifth Dissolving | 1u8 222
Bxtraction Waste _BUME 97,8 243 i
8ixth Dissolving 1 21 :
Extraction Viaste gy . 45,2 1,0 .
Seventh Dissolving| MG 188 :
| Extrection Waste RNG 30.1 0.7
Bighth Dissolving 13H 247 :
__Eztrscticn Yigste SRuE 106 - 2ed
: }
Ninth Dissolving 1M1 241 ; ;
Extraction Waste sk ; 37.8 ; 0.9 ]
Cake hash 8T P ae® Cel |

TR T e
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¥, A, Rodger . 8 1/26/46
TABLE I
{Continued)
(ALl Ouries are Galeulated to the Shinpi Time
24:00, 9«1G=46)
Quries Curies in % Totel
Fraction Code | Product |- Vaste Produet Dissolved
Mstathesis Vastes 8%s 98,6 Recycled
Hetathesis Wash 8iicH 216 Recycled
Sample Product : i
After Electrolysis 8P«2 1688 i
f $
{_Vater Rinse of B.8 8P rinse 73,5 | 147
H
Pb0s_Solution waste 3WPB 10,7 & OsB
ird Series 5 f
First Discolving 14 257 |
@ggetian Vnste 8Wks 848 { 02
Second Dissolving B 262
Extraction 7aste UMD 0.4 i -
Third Dissolving 1KC 28¢ :
Extraction ¥aste 8¥aC 98,2 , 263 i
F S
Fourth Dissolving AMp 276 : :
i Extraction ¥Waate 8UHD 20,2 07 j
} t i
j.A=8 Rinse A8 Wagh 45,9 140
i 3
t  Fifth Dissolving 1ME 235 }
|_Ertraction Waste gHME 2606 ! Ds6
! ;
8ixth Diasolving 1uF 236 i :
___Extraction Waste SHUF 2648 1 0.6 .
. £ ¢
Seventh Dissolving 146 148 ;
Extraction Vaste - S4e2 1.2 :
] . !
|__Eighth Diasolving am | mg.p ' ;
t 1 : . :
Cake Yiash } any , 4¢8 061
| | : |
Metathesis “aste . 8 . 181 ‘ 4.2 ‘
~i g B gy,




Y. 4, Boggep g 1/28/45

TABLE I
(Oontinuad)

(A1 Curies are Calculated go the Shippin Time

24:00 9-16-46)
N‘\

Fraatio

Hatathesis ¥ash .
L Product in Bal
M

,f Product 1n Soln, ,

1! After Kloctrolvais | 8P
/ Firgt Fuming /

|
l !
HNO, Vagte | SWtNA ;  B74) [
Second Puming [ / )
Hi0z Waate BULN 585) ]
/ Thi rd Fuming / : )
[ 758}

- E0x Vaste j
Einal Produes Sample ;8PP 2008 f
!i Be§ Vingh I SWIF l ! |
’ b0z Solution Vasts " gipp ; 47,8 |

i

f
A8 Rina guay | 50 | 1,1
"‘-—-—__J‘ ; : [ -

17,7

|
{! 7,0

’

L Total Curian Pinmolvea | 4358 f
\\ -




¥, 4, Rodger 10

TABLE 1A

A ———

Surmation of Ba Looses - Run #5

B‘ggction

Total Dissolved {Calculated as 1295 slugs)
Decoy Loss (34, 13, 12, 10, 9 Days)

Known Losses in Oell A

Known Losses in Cell B

Yield

Tdtal Ouries found in dissolver golution
caloulatsd to---2400. HiLf45

Call A Weste losses
Cell B Wgate lospes
Produst Yield
Material Balance

Curiea %
8,710 100
4,550 5208

864 9.2

1038 12,0

2005 2340

Yaterial Balance 97.1
4358 100

864 18,8

1039 25,7

2005 46,0

3908 88,5




W, 4, Rodger

Extraction Dscantations

TABLE II

Ba loas
Rate of Decantation | Heel % of Product

Batch {Gal/min) ¢ Curies | Present at Decantation |
BA4 240 3310 8,9 .7

BAB 246 3310 5.8 2,7

SAC 2.8 3760 640 1.9

5AD 2.6 4370 4,8 1.1 ;
SAE B4 4000 1.5 | 2.9 i
S5AF Zed £370 13.3 2ed

5AG 247 4000 10,4 1.6

BAR 2¢9 3760 1445 201

B8BA 24 4370 7ok 0.8

588 2.8 4370 660 Q.5

58C Ge8 4370 1640 1.2

58D 243 4370 11.6 0.7

5BE 2e6 4370 87.8 $08

GEF 244 4840 45,2 23

533 2,5 43?0 30.1 1.5

Y 243 4480 , 106 4ed

BEI 247 2800 ; 37.8 1.4

5A 2.8 4370 8,8 . 0e8

0B 33 4370 0.4 0,01

5CC 2.6 4370 98,8 2.8

o)+ 5,1 4370 30.2 0.8 ;
SCE S.1 4580 2646 Q.8

5CF 2.8 4200 | 2642 | 0.8

506G Sed 4370 | B2 . 1.2 ;




W, A, 366861‘ 13

TABLE IIT A
UEPATHRSES -
Sattling Time Heal Ba Loss
b Treatment {Hours) a0 Curies Z
{BA
Pirst Lstathesis 2% 3650)
} 12.0 -
Seeond Mstethaesis 2% 6349)
&
First Ystathesis 25 4750)
) 8846 Recycled
Sscond Metathenis 2k 4800)
Tirat setsthesis Cake Wash 2z 4750)
J| 218 Recycled
Sscond kKetathesis Cake Wask Bs 1300)
=S |
| Pirst detathesis 2% 3760)
g il 18 4,1
* Second Hetathesis 2% 3900)
| First Ketathesis Cake Wash £ 4320)
‘ . ] 266 5,8
! Seoond Xetathesis Cake ¥ash! 2 $180)
!
i i
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¥, A, Rodger 13 1/29/46
TABLE IV
Time Cycles
Operation Hours Recuired
Chearain
S50A 860 slugs 4
5BA 260 " 6%
8BD 260 » ;E
s8d 258 b
BCA 287 v ?
Coating Removal
Pirst 2
Second 25
Third 3
Fourth 2%
Fifth &5
P
list lution and Extrazetion Solution Extraction
SAA 4 104
SAB 33 10;
BAG 4 3
BAD 45 1
SAR 5 125
BAF 5 102
SAY 104 10¢
548 12 . 13
8B 5BA 6_ 10;
8EB 53 1
¥ ) 7' 1l
5ED 10z
5BE 104
SBF 10;
5BG 6: 11§
(5314 S 10%
§BI 2k 10;
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¥, A, Rodgsr 14

TABLE IV

Time Cycles

Opneration

Hours Required

Matal Solution and Extraction

5% 504
B
§8C
50D
BOE
¥
83C

Extraction Cake Vashas
BA

.58
&0

gggathesil

84
5B
5
listathegsis Cake Fashes
SA

8B
5

Motathesis Cake 3olution

84
6B
5

Elsctrolyses

5B

* A3 to B1l2 through Bel.

Solution

4

ﬂﬂ\‘l 0&#&

Extraction

103
iz
105
1
b {
1

Bi*

8

&g

85

92

8

(mitted

3/4

?#

)

9

11




¥. A, Rodger 15

TaBLE IV
Time Cycles
Operation Houra Reguired
Fuming HNOs PP, in B-6
-t .
First 4
Sacond &
Third 4
Volume Reduction in B-f
, 2irat 3
Second 2%
Solution and Sempling 2
Lyaporation
Firat 3hot 5%
Sgcond Shot 8
Loading 4

A, C, Vallado
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X8, were decontsminated and a great
doal of maintenance work ¥as oy iMrly in Cell B, For a complete

ascount of this work ses reporf#ititie “» D, Bigler on "Mainterance
work dome in 706«D for the period Septs 20 to HRovember 20,"

Dissolver Operations

The 803 slugs charged to the dissolver for Run #6 were added s
follows:

Between runs #5 and #6,, LEEE

Date puahed and charged Slugs loaded
11/23 291
11/24 294
12/1 218
803

The first 15 slugs dropped stuck in the delivery chute, apparently
the last slug added on the previous dummy run had stuck: causing the tyouble.
This was an Argomne egg {cylinder 23" x 24") which has one dimension
slightly over 3", ‘- The dissolver was filled 3/4 full of 60% HNOg and heated
to 95°C, Five minutes of this treatment broke the slug loose and cleared
the chute, During this operation an air ejector, instelled at the slug
ohute opsning, discharged the off-gases outside the building,

The slugs loaded were calculated to have an averag of 7.6 Curies/
slug active, and 0.64 mg/slug inactive Ba (totals: 6064 Curies and 520 mg)
at time of discharze,

The run was divided into two series, The first consisting of Beven
dissolvings and extractions followed by metathesis, recovery, cak e solution
and electrolysis. The second series wes to make up for the very high losses
incurred by the failure of the A9 agitator., It consisted of four dissolvings
and extractions, The amounts of reegents used for the first aeven dissolvings
were increased 20% (510 # 60% ENOz, 2207 water) in order to dissolve 85 siugs/
batch &nd thereby reduce losses due to aeeay, The next four diassolvings,

' oeerian 14 l"Ohir‘l(' R
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the amounts of reagents were normal (420f 60% HNOg, 180# water), since the
largsr batches were causing A9 to overflow. The amounts of reagents used
for the first two coating removals were changed (1867 60% HNUg, 306# 35%
NaOH) to use 35% NaOH so as to prevent it from freezing in the outside tank
M-11, The reagents for the third coating removel was based on 200 slugs
(95# 60% BNOg, 216# 35% NaOH).

A total of eleven {average 77.6 slugs dissolved) metal solutions and 5)
thres coating removel reactions were carried out.

Extrastion

Haven extractions were made on the first series and four on the second,
The amounts of reagents were increased 20% (2807 90% HoS04, 1000 oc 20%
Pb(HO3), for A batches, 300 cc 20% Pb(NOs)s for all others), besause of the
increnss in metal dissolved, and the lead carrier was re-used throughout each
sosries, as usual, The dunmy runs preceding this run showed that A9 overflowed
with this increased batch size, s0 the 120#% of water usually added to dilute to
flow sheet concentrations wes omitted and 807% HpS04 used instead of 65% HpS04.
After batohes 6F and 60, it became apparent that extractor A9 was running close
$0 overflowing, Thersfore, in all subsequent extractions the reagents were
reduced .in accordance with 2 smaller batch size, .

On the fifth extraction, the A9 agitator froze. Maintenance suceeded
in freeing it, but thersafter {t ran noisily and drew twice the normal current,
At this time it was not certain that the trouble was in the bearings and not
inside the tank, =20 it was decided to use the air sparger instead of the
agitator, The gir sparging was not adequate for sxtraction., Very high losses
{up to 1000 Curies) were experienced and the eir on the third level became
highly contaminated., The run was continued, however, recovering the high
losses in A-1l, An attempt was made to return the recovered material from A-11
to A9, This was unsuccessful as only 500 Curies were transferred ‘to Cell B on
the first attempt. A 40% K003 rinse of A8 and A-11 recoversd at least some
of the product. This was returned to A9 where & PbSO, extraction was made
upon it, In the second series the A9 agltator was operated manually by means
of .a orank and appeared to operate satisfactorily.

Eight of the eleven decantations were cut at 348" to 4,4" on the oil
liquid level manomster. Jet A9~-ASDB was used, However, on batches 6F, G and
H, both A9-ASDB and AS-ASDA lines were plugged by the eir sparging, and the
motel waste solutions were transferred to A~11 by way of 4B, sesttled and de-
canted to 4e5, The losses on these batches wero high (21, 60, and 87 respective-
1y), especially on 6d, where the oil manometer failed to function properly,
meking the decaentation "blind" below 24", Losses averaged 25 Curies per ex-
traction or 8,7% of product from each individuel dissolving. See Table II for

complete extraction decantation results,
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The sxtraction cakes from sach series were given the standard one
ecid, four water washes, all of 4 gallon volume. The washes were agitatsd
t minutes, settled 70 minutes (5 hours for the first series due to large
volume) and decanted 10 & 3.,1" to 8,5™ heel on the oil manometer using jet
AQABDB, The waste loss in the combined washes was 20 Quries.

* Probably high due to leak in manomster line,

digtathesis

Reagent quantities in both metatheass were increased 14% over

pravious flowshests, for the larger smount of Pb present. Both were
' decanted to A-8 using jot A9-ABDB and cutiing at 2.2" to 2.5" heels. 4s

the waste losses were low {17,0 and 25.0 Curies) they were discarded
rather than being recycled into the mext extraetor batch, as the volume
in the. A9 extractor was at a premium, 3Ses Table IIl for metathesis con-

ditions and losses.

Both mstatheses cake solutions were transferred into the sleatrolysis
vessel in Cell B in two batches followed by %two washes via B26 and B2Y7,

- Hzoept for a valve sticking momentarily and one ball joint leaking slightly
on the first trensfer, the operation was successful, The crud fllter system
(B2s and B27) worked very well mechanically and was observed to remove
fairly largs quaniities of suspended solids and floating olly material,
¥inel volumes in the electrolysis vessel were 41C0 and 4050 sc respectively.

‘Cell B Operation

The electrolyses time was increased (3 hours at 15 =mps, plus 7 at
25 amps.) to rsmove the isrger emounts of Pb present, 250 mgs of Barium
carrisr were added in the fTirst electrolysis,

After the second elestrolysis, the product was added to that from
the first asries in BS., It was then taken to dryness, dissolved in 2
1iters of water and reconcentratad to 350 cc. On tranaferring to glassware,
Bll was plugged, but was sasily broken loose after which it worked without
difficulty. In B2l a fuming nitric and an HCl-sther treatment were made.
These went without difficulty.

The product was dissolved in 100 cc water and transferred to Bl7 for
sempling, The product assay (1100 Curies) was somewhat lowsr than expected,
put it is believed that two factors, poor sasmples (all were observed to have
bubbles in the tubes), and failure to transfer all of the solution %o Bl7,
indicate thet the asctual value should have been 10-20% higner. 4 second
solution, 160 cc¢, was put through the system picking up an additionsl 100
Curies, Subseguent rinses of BY, Bll and Bgl were made to recover most of

the nmiasing product.,
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The customer's report indicated that only 400 Curies had been receivea
in this shipment., No good explanatidn for this was available., The 1000
Curies found during rinsings were in all probability not transferred from B17
to B19. A possible explanation for this would be that one or more of the B2l
valves had lesked. Subsequent tests have shown that they were not leaking
when tested, however,

On subsequent runs the transfer from BlY to Bl9 has bsen made by way
of BS rather than by way of the glassware. It was also planned to make a
physical measurement in this and all succeeding runs. Several runs spould
give an empirieal check on the amount of product shipped.

The final evaporation on both solutions took 8% hours and went without
difficulty., The dried product.had = slightly dark appearance. The bulk of
the s0lid was in the tip of the cone although there was z thin f£ilm on the
wall up to e 2" level,

Analysis of product was as follows:
Active Barium 1200 Curies at 0800 Dec. 6, 1945
It is estimated .that at least 300 more Curies éero actually sampled as

the volume in the sampling vessel was lower than expected and it was not
possible to obtain a perfect sample for assay.

Contaminants
Py 42 mg,
Fe 9 mg.
Cr 6 mg.
Ni 20 mg,
8r 6 g,
Ba 1180 mg,

Other Produots

Following shipment of the preparation, a rinse of B21T end Bl7 was put
in a cone and delivered to 706«C, I+t contained about 5 Curies of Ba.

The HCl-ether waste, containing 65 Curies of Ba and about 200 Curies of
Sr {est.), was concentrated and given to 706-C,

Earlier in the run condensate from A3 was drawn off end delivered to
706=C, Due to poor technique of collection this solution was relatively low

in lodine,

Analyses

In Table I complete analytical data are presented, Table IA gives a
summation of losses for the ruxn,
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Contamination and Radiation Exposure

Srom the standpoint of overexposures and contemination, this was by far
the most sucoessful run to dats. Mo gensral body overexposures occurred during
the entire run. The only building contamination occurred when Cell IV was
cleaned up., After the trapsfer through Cell IV sufficient clsaning was done to
allow the Cell door to be opened, The level at point of nearest approach was
then only 2 r/hour. Some liguid, apperently held up in the gasket, ran out into
the floor at that time, however, causing considerable floor activity whick was
readily clemned up. The disk itself read about 60 r/hour st point of nearesi
approach, It was easily removed by use of tongs without overexposing any
personnel, A4 small area near B6 sample blister was the only place in the build-
ing which had remained above tolerance for more then a2 few hours.

4s mentioned earlier, high air activities (up to 5 times tolsrance) were
found on the third level during and after eir sparging. It wves believed that
activity ocame out vents at the panel boards. A1l vents were closed and no

further highk readings were racorded.

Cne men, H. Baoiley #2887, received 365 pr on & special ring film whille
taking a 6F ssmple. All other hot samples were taken without overexposure to

handsg,

¥o besms were found while the product was in any of the new lead cubicles,
although back scattering through the concrete base ampunted to about 1 r/hour at

point of nearest approach, .
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TABLE I

2/13/46

(A1l Quries are calculated to 1200, 12/6/45)

= ) iCuries ; Curies in . % Total !
{ Frection ! Gode |Product | Waste { Product Dissolved |
! : i :
First Dissolving ; M ;. 888 ! '
Extraction Waste | SEMA i 15 ? Qe85
{ i ;
Sscond Dissolving B i 31 i ;
{ _Extraction Viaste 8WNB 3 6 0.2 ;
Third Dissolving uC |, 296 :
Extraction Vaste g . 13 : Oed '
i : i
Fourth Dissolving 1M : 3B7 ’ :
|__Extraction Waste 8¥MD ! ; 5 0.2 i
f : i
Fifth Dissolving we | 300 | !
Extraction Wasate BUME : - : 7 0.2
Sixth Dissolving WF | 352 3
Extraction Waste sulE ! 21 0.8 :
SRt BB A — TR ? 1
¢ {
Seventh Dissolving 1 221 3
L Bxtraction Viaste BWRMG 60 1.8 .
Eighth Dissolving WH | 342 |
Extraction Waste sy ! 8l 2.4 i
Ninth Dissolving MI ! 301 ;
|_Extraction Waste guMI | 10 0.3 j
Tenth Dissolving Ly 276 ] '
| _Extraction Waste 8HMT 57 { 1.7 !
1
Eleventh Dissolving 1K z 205
Extraction Waste | BRAK 4 0.1
Total Extraction - 279 Bod |
Viaste Loss :
Matathesis and )
Cake Vimshas - 263 7.8 ]




2/15/4.5- .

¥, A, Rodger 7
{ TABLE I
{Continued)
i Curies ; Curies in % Total

|

?
{
H

! Product Dissolved

Fraction Code | Product  Wwaste :

»
s

) 1
Cell 4 Rinses - 162 | 4.9 i
" $ ]
: : !
First PbOs Solution : : ;'
Waste SWPby : 6 : 0.2 j
Becond PbOy Solution % |
Waste BPby, | (17 ? 0,5 !
i
Total loas in B8 - 727 21.9
Total Product in B6 (33 2590
{ i
|_Fuming Ritric Vaste BHLN | 9 0.3
HOlwather waste 65 1.8
Call B Veasel Rinaes ! 42 1.3
B9, Bll, and Glassware
Rinse 990 29.7
| _Total Cell B Losses | 1106 83,2
Product Analyses
Final Product 17P 1200
LEstimated Addition 300 i
TOTAL 1500 ¢ 45.0
Total Dissolved 0 3329 100
katerisl Balance 100

ang b
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TABLL IA

SUMMATION OF Ba LOSSES - RUN #6

: Curies { %

Total Dissolved {caloculated as
803 slugs) 6064 100,0
Decay Loss (14, 13, 6 Days) | 2809 § 42,5
Known losses in Caell 4 704 | 10.6
Known Loases in Cell B 1129 17.1
Yield 1800 22,6
Materiel Balance 92,6

Total Guries Found in Dissolver
§91utiona Caloulated to 12:00, 12/6/45| 3329 100.0
«  Gell A Baste Losses 704 21,1
Cell B Waste Losaes 1129 34,2
Produet Yield 1500 45,0
Material Balsnce 3333 100,35
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TABLY II
LBl Ll

EXTRACTION DECANT..TION

| e Ba Loss i
: } { % of Product
Rate of Decantation  Heel ; s FPresent at
Batoh i ' : __GCuries Decantation
64 5.2 ? 4150 15 309
6B 2.7 ¢ 4150 6 0.9 :
80 2.3 ; 4260 15 1.3 (
éD 245 3840 5 Oué ’
6E Za2 3840 7 0.4
6F No Data ! 2 1.1 '
86 No Data 6 | 247 ;
[1:1 Manometer i ore g1 | 3.1 !
81 362 3380 10 0.4
67 2.2 ‘ 4380 57 | 1.8
6K 2.4 4000 4 O.l
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TABLE III
METATIIESIS
T }
; ; { % of Product,
l Settling Time| Hesl | g Fresent at
Treatment ' (Hours) ' ec®@ ouries { _Decantation |
First Metathesis 2 tommeo) i, og
Jecond Metathesis 25 $900) | * * '
i
First istathesis . |
Cake Wash 2% 1 5100)
Second Metathesis i ) 16,0 0eb
Ceke Wash 2% 1200)
5 ¢
6K
First Mgtathesis 2t £650) 25.9 0.8
Second Matathesis 2k 3480) * *
¥irst lMstathesis
Cake Wash 25 5180)
Sacond lMgtathesis )i 282 79
Cake Wash 2k 500)
s
2 sl
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TLN. OYC LR
Operation Houra Reguired
Cheyeing
84 291 Slugs 163"
eC 29¢ " ic
421 218 " 8
Ooagtgg Rmal
Firat &3
8scond 3‘
Thira 25
Motsl Solution snad Extraction Solution Extraction
(:H 45 10z
638 &g 10
6C 3, 10-
60 & 10
6L 4 b1
&r 45: o8 %
66 5 hY &lw
au ; 10
61 45 103
&J O 10
234 b0 e 10
Extranstion Caka Kashes
66 12
6K 6
Yatathesis
6G 9;
&s g
Mstatheais Cake ¥inghosg
ger 6o .
ur 8 e 5%

* Slug chute plugged.
** Jets A9-ABDB and A9-ASDA plugged,

ey ey - -
Y et N s Y, AN

Transferred to A8 to All and settled in All decanted to 6.
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4e Gy Vallado

Mechanicsl Changes

After run #6, Cell 4 was decontaminated to a point where about 10
minutes time was available in 49, Then it became known that run #7 muat
be started at omee, 80 it was decided to go ahead with repairs to A9 on
an sasrgency basis, The shell was removed without much difficulty and it
was found that the lowest agitator bearing was badly worn, the agitator
was wound around the liquid level line, two lines were bent, one decant
line (to B-1) was missing its cap, and there was a bad leak in the liquid
level line, No attempt was mede to fix the bearing as this would have
taken ssveral weeks. A "tie ring” was installed on the spacer ring at
the bottom of the tenk to keep the vibration of the shaft to a ninimum,

a new liquid level line was installed, and the bent lines were straightened,
No other repairs were undertaken at this time,

Diuo}xer Opsrations

The 924 slugs charged to the dissolver for run #7 were added as

follows:
Date pushed and charged Slugs losded
12/14 310
12/15 364
CLASSIFICATION CANCELLED 12/18 250

%M;L%_'&:Z_%— 924
0D sign#ftre &

Single rereview of 6€Pfateciamifithe most succesaful run to date, none of the 12/18
secuments wad AemEADE! BWDORINJCEDt into the run; all four solutions made afier 1z/18
{sectassificationenemdnitaugust i240084by” series of extractions which was not needed, This

"Stand-by” was used as a starting hesl for run #8., For purposes of cal-
culation, the run had been conmidered to consist of the first 6§74 slugs
charged to the dissolver. These slugs were salculated to have sn average
of 7.1 Curies per slug active and 0,75 mg per slug inactive barium {Total
4745 Curies and 507 mg) at time of discherge. ~

Due to the desire for & guick shipment by our customer, 85 slug
betches were again used throughout the metal solutions, in order to speed
up the run. Although it was known from run #6 that the A9 extraction
tank would operate close to overflow. The run was a single series, con-
sisting of two coating removals and seven metal solutions (average 86.3 sluss
dissolved), all of which went without Aiffigulty.on.in¢ident.
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Zxiragtion

All seven extractions wore on tho 85 slug, 907 HpS04, basis. The
seven decantationn were out at 3.4° to 5.0Y on the oil liquid level mano-
meter, Jet AS-ABDE was used throughout with the exception of 74 when jet
A9-ABDE plugged and 8%KA solution wes transferred t0 ALl via A8 and de-
canted to AD. OUn baten 7E the waste loss was 200 Curiss, well above -
normal, This was belisved to be due to pick-up of residual activisy from
A8, The BWME solution was transferred to Al)l vie AB were EOD cc of £0%
Pb{N03)c were added; solution was agitated, settled and deceunted to A5,
Loases avaraged 34 Guries per extraction on 8.9% of product from emch
individual dimsolving. Seo Table 2 for complete extraction decentasiion

rosults,

The extraotion cake was given a 25% HpS50, wash {two shots of 407
each in s~1ll and jetted to 49 40 recover Quries probably losi during
transfers) and four water washes of 4 gallons each. The HgS0, washes
-wore aombined in A9, sgitated O niautes, settled one hour, and decanted
to & 2.5" heel using jet A9-ASDE, Tho four water wazhes wers agitated 5
minutes, settled 70 minutes and dscanted to 8 3.60% - S.5" heel on ths
o1l 1iquid level manometer using jet A9~ABDB, Tho wasie loss in tho come-
bined washes was 1.5 Ouries which was very low {see table I).

Hatathesis

The metathesie was normzl snd uniform reagent quantities (eimilar
to run ¥6) were used. Both mstnthesis shots were decantad to AB using
jot AD-ABDD and cutting at 2,07 to 2.4" heel on tho oil liquid levsl
nanoxeter. ITha combined wuste loss of the metathesis and matathesis
oake wash was rather high (168 Curies), and was added t0 the Lirst ex-
traction of the noxt series, which will be the starting hsel for rum #8.
Sge Table 3 for metathesis conditions and losses.

The metathesis cake solution was transferred to the eleotrolysis
vessel (B12) in Cell. B in a single batch followsd by a water wash, via
B26 {(erud remowval filtsr) and B27. Ho difficulty was encountered during
this tranafer and the system »erked wery well. The final voluma in this

clectrolysis vessol was 450 ¢c,

Cel) B Operztion

The electrolysis time was inoreased (4 hours at 15 amps,, plus &
bours at 25 amps.) t0 removo the larger amounts of Pb present, [o dariunm

carrier was added.

After electrolysis the product was tranaferred to precipitator B§,
evaporated to dryness, dissolved in 2 liters of water and reconcentrated
to & 200 ec volume, The solution waa then transferred to BELR by way of
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Bll without difficulty, where a fuming nitric precipitation was mades, The
fuming nitric filtrate was sucked over to B20T from B21T and then blown to
B3, as it was believed that transferring directly from B2lT might blow the
preoipitate off the disc, A barium ohloride precipitation and aubsequent
washings were made in B21R and the HCl-ether wastes and washes were com~
bined and sucked over to BEOT from B21T for siorage in the event of high
losses, However, the combined loases were only 66 Curies, calculated to
shipping time 0600 12/20/45, so the wastes were discarded,

The product solution was transferred from Bl7 to BlY by way of the
moveable pipette B8 rather than by way of the glassware, as high losses
were experienced in Tun #8 by the latter method. The final evaporation
$ook 6% hours and went without diffioculty., The bulk of the solution was
gransferred to Bl9 in one shot followed by a 75 cc waler rinse.

Finsl analysis of product was:

Aotive Barium 2100 Curiaes at 0600 Dece 20, 1945
v 18 nmg
Fe .36 mg
gr 2 mg
Rs 4 ng
8r 25 nmg
Ba 700 mg

The product had a slight dark appearance. The dulk of the product
was in the tip of the cons, although there was a thin f£4ilm up to 2" above
the bottom, The gustomer's report indicated that 2300 Curies product were found,

Analyses

In Table I complete analytical date are presentsd., Table IA gives a
sumation of Barium losses for the run. Table IB gives direct radiation
measurement which were msde by moving the uncovered cone under the chimmey
and taking readings at the top of the cell,

Contamination -and Eadiation Exposure

No oversxposures ocourred during run #7. BHEigh air activity, which
had been ccourring during runs #6 and #7, was reduced by increasing the
ocell vacmums, This was scoomplished by covering part of the intake

openings.

During the repair of A9 eleven overexposures were reported; four were
to maintenance personnsl and were about 120 mr; one was to maintenance
supervision (120 mr); oné to Operations persomnel (120 mrj; and five to
Opsrations supervision ranging from 100 mr to 560 mr. The 100 to 120 mr
exposurss were caused by numerous beams in the cell,
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On 12/15/45 during batch 7B dissolving, ot fumes backed up into
the sinks in the Analytical Laboratories causing high air sounts through-
out the building, This sisustion was remedied by stopping the sinks, It
appears that the trap recently installed in this line has not succeeded
in correcting the condition amd it will be necessary to instell traps on
each sink,
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{11 Curies ere Calculated to the Shipping Time
1200 12/21/46)

; i Curies - Curies in % Total
f_ Fraction | Code : Product Waste ' Produet Dissolver
| #irst Dissolving - f1MA | B6O
Extraction Viaste - gHMA 14,3 08
Second Dissolving {1MB 375 : :
Extraction ¥aste ! GUNB 23,8 i 0.8 g
; i )
Third Dissolving tun | 485 | ‘
Extraction Weste | BWMC Ge2 : 0.2 !
i " N L l
Fourth Dissolving . 14D 400 i ;
Extraction Waste [ 8AMD { 82.2 ! 3.3 :
| | ! i !
Fifth Diassolving WE ;77| % i
Exgraction Waste 8RHE ] 80:8 | 249 ‘
i ¢ K }
. 1 i
Stxth Dissolving | uF | 4B9 | g
Extraction Waste | GWME ; 19,8 ! 0.7 ;
§ ; i !
| Seventh Dissolving Wwe | 246 | |
Axtraction faste { BENG | ’ 8.8 03 3
: }
{ Total Extraction Vastes 5 t 246 8.9
s z ,.
| AB Rinse BAV ! f 17,8 0.6
i !
Cake Wash 8w __ | { 1.5 0,05
Matathesis Baste BEC P 166 640
Hethatesis #ash PBIE ; 168 combined
Product from Run 6- ;
shiakl B —— 427 ]
A9 Rinse 11 0.4 i
LProduct Semple . 6F ! 1854 |
BS Rinse | 8% . | 1444 045

T e e e v e
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TABLE I
{Continued)
] fCuries - Guries in ; % Total
e LG 10D 0088 [Product : haste
Fingl Bample of Product : 17P i 2100 ¢ ;
{ ?
Fuming N0z Kaste SRIN 18 0.6 {
S ' 1
HCl-ather waste BR-HC1 ' 36 1.3 i
|
Glass Rinse - ? 30 lel
Total Curies
| Dissolved 2761
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TABLE 14

Summation of Ba Losses for Run #7

Fraction . Curies ; %
Total Dissolved {caloulated as 674 sluge) ' 4745 100
Lecay Loss (7, 6 days) 1415 ; £9.8
Known losses in Gell A ; 282* z 640 f
Enown Loases in Cell B i gg** ; 2,1
Yiela 5 1952 41,3
Keterial Balance §: 79.2
Total Ouries Found in Dissolver *
Solution calculated to 1200 12/21/45 2761 100
Cell A Vaste Losses 282* j 10,2
Gell B Waste Losses ' 99* 3.6
Product Yield 1952 70.7
U¥aterial Balance 2333 84,5
* About 10% low due to transfers from A8 to A8,
** Avout 10% low dus to no ZWFb sample,
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( { / T4BLE IB
. ' Direct Radiation Measurements
i
Curies Analyzed 2100
‘ instrumant Fime in Hours f R/Hour
25 R Mater 16 2044
28,5 28,82
16 ) 22,4
G, B, Chamber 17 23,5
26 30,8
37.5 31,45
\ 18 -
\_ 100 R Mster 86,5 28,8
250 R Keter - -
¥
Q%’» o @5 ¥ we
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TABLE II

Extraction bsscantation

i Ba Losas :
l ' % of Produst ;
Rate of Decantation ;| Heel Present at ;
Bateh Ggl/Nin i ee Curies Decantation :
74 No-Da'ba No Data 1403 ) 3.9
(2] Se8 3830 23,2 Sl
2t Ho Data 4080 642 0.5
7D Ho Data 3600 92,2 Hacyoled
7E 247 4080 80,9 Recycled
97 Bb 4145 19,9 0.8
’G 206 “00 808 0.3

i@ﬁ-!‘!" !

CRSn Sy
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TABLy III
Motathesis
3 . ; Ba Loss
g % of Product.
Settling Time | Heel | ! Present at
Trentment {hours) “ co |  Quries |  bLsocantation
First Metathesis 23 ! 3400) |
{ ) edeee- 166 | 640
Sacond Metathesis 23 $760)
First Ketathesis ,
Cake Bash 2z 4900)
} =4---- 188 Combined
Seoond Mstathesis )
Cake Wash 2% 2400)
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TABLE IV
8 Bty

Time Cycles

Opsration lours Required
Oharging
74 510 Siugs 6
7C 364 Slugs 94
Gonting Removal
Pirst 2
Second 2
Metal Solution and Extraction Solution Extraction
94 3 9%
7B e} 10;
7C Sz 10
(44 ﬁ 102
7E 3% 10:
7" 6 10’
7G 6 108
Extraction Cake Wash ‘ 8z
Mgtathesis &
Mptathesis Cake Wash 55
Metathesis Cake Solution 1z
Elactrolysis 12
VYolums Reduction in BS 4k
Fuming Ni{tric Precipitation in B2l 2k

BaCl, Precipitation, Washing and
Produet solution in B2l 13

Sempling 1%
Product Evaporation
losding

L
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V4
During the eleven day period between runs 7 and 8, no dscon-
tamination of cell equipment was attempted, It was believed that the
temporary "tie ring" which was installed, before run #7, on the spacer
ring at the bottom of A=9 tank would hold out for another run.

Dissolver Operations

The 1728 slugs charged to the dissolver for Run #8 were added
as follows:

Date Pushed and Charged Slugs Loaded
CLASSIFICATION CANCELLED 12-18 250
L/ E 7&‘/ 1-2 300
ADD eigneitre 7’ Date 1-3 288
Singte rereview of CCRP-declassihec 1e5 288
documents was autharized by DOE Ottice of 1=7 286
Declassification memo of August 22, 1934, 1-8 320

1728

The slugs loaded on 12/18 remained in Cell A between rums.,
While the contribution of active Barium from these was small, the in-
active did not diminish and for the purpose of calculation all 1728
slugs are considered, They are calculated to have contained an average
of 7,1 Curies per slug active and 1,0 mg per slug inactive Barium at
time of discharge (Total 12,204 Curies and 1676 mg).

The run was divided into two series. The first consisting of
twelve dissolvings and extractions (first four being the »un #7 stand-
by,) followed by metathesis, cake solution, electrolysis and volume re-
duction in B6. 'The second series consisted of five dissolvings and ex-
tractions, The amounts of reagents used for the coating removals (136#
60% HNOz, 306# 35% NaOH) and for the metal solutions (510# 60% HNOs,
220# water) were normal with the exception of batch 7J, where 200# 60%
HNO3 and 867 of water were used due to an excessive amount of UNH solu-
tion left over from the previous bateh,

Thisgdotument fnarinie. winrmatias “ffersinr tie rationg.
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A total of seventeen (average 79.2 slugs dissolved) metal solu-
tions and six coating removal reactions were carried out, Considerable
difficulty was encountered in maintaining an operating vacuum in the dis-
solver, At first it was thought to be due to gases condensing in the off-
gas system becanse of the cold weather, but it was later discoversd that
there was & leak in the line underneath the bullding. The off-gas system
was drained many times to continue operations,

Extraction

Four extractions were made on the "stand-by" series from run #7;
eight on the first series of run #8; and five on the second series, The
emounts of reagents were normal for the 85 slug batches (280f of 90% HpS04,
1000 cc 20% Po{NOg)2 for A batches, 300 cc 20% Pb{NOg)2 for all others?,
except when westes were added to extractor A9 prior to the extraction step.
The seventeendscantations were cut at 3.5" to 5.8" on the oil liguid level
manometer using jet AS-ASDB, Losses averaged 24 Curies per extraction or
8,8% of the product from each individual dissolving. See Pable II for com=
plete extraction decantation results,

On bateh 7I, the second extraction of the run #7 stend-by, an
smergency cake wash was made in case additional product was required to
butt up run £7 in Gell B, However, as previously described in the report
for run #7, this was not needed.

The extraction cakes from each of the two series were given the
standard one acid, four water washes, all of 4 gallon volume, The acid
shots for the second series were added to A9 through All, in order to
recover product probably lost in that vessel during transfers. ZEach wash
was agiteted 5 minutes, settled 70 min, (8% hours for the acid shots in
the second series due to large volume) and decanted to 3.2" to 3,6 heel
on the oil 1liquid level manometer using jet A9«ASDB, The waste loss in
the combined washes was 3 Curies, (Sse Table I),

Metathesis

Both metatheses were normal and uniform reagent quantities
(similar to run #7) for 85 slug batches were used. Both were decanted
to A8 using jet 49-A8DB and cutting at 2,1" to 2,6" on the oil liquid
level manometer. The combined waste loss of the metathesis and meiathesis
ceke wash was 65 Curies, See Table III for metathesis conditions and

losses,

Both metathesis cake solutions were transferred to the electro-
lysis vessel in Cell B in two batehes followed by two washes via B26 and
B27, Mo difficulty was emcountered during these transfers and the system
worked satisfactorily. Final volumes in the electrolysis vessel were 4250
end 3825 cc respectively.
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0el1 B Operation

The elestrolysis time for the first series was increased {4 hours
at 15 amps. and 11 hours at 25 amps,) to remove the large emounts of Pb
present, ¥or the second series the time was standard, No Barium carrier

was added,

Af ter the mecond electrolyeis, the product was added to that
from the first series in B6, Due to the large amounts of Barium preasent
the solution in B6 was diluted to 6,2 liters before sampling, It was then
evaporated to dryness, dissaolved in 2 liters of water and re-concentrated
to 360 cc, The solution was then transferred to B2IR {by way of Bll)
without difficulty, where a fuming nitrie precipitation was made. As in
the previous run, the funing nitric filtrate was sucked over to B20T from
B21T and then blown to B3, as it was believed that transferring directly from
B21T might blow the precipitate. off the dise. A barium chloride precipitetion
and subsequent washings were made in B21R and the ECl-ether waste and washes
were combined and sucked over to B20T from B21T for storage in the event of
high losses, The combined waste losses were very high.

The product wes dissolved in 170 cc of water and transferred to
Bl7, where it was discovered thet the Pb was well above tolerance (1500 mg).
Hence, it was mecessary to transfeor the product solution to BS and rwum
through a second purification in the glassware. On the first run through
glagsware, about half of the laczcame out in the HCl~sther waste rather than
all in the fuming nitric waste, For some reason (probably the high gamma
radiation present) the first HCl-ether waste began polymerizing izmediately.
This caussd considerable difficulty with plugging of transfer lines and

‘delayed the analyses of the HCl-sther waste losses which were very high (124

Curies for the first pass and 412 for the second) until after tlie run was
shipped,

After the second pass through glassware the Pb analyzed 90 mg in
B17, and the product was trensferred to B19 in one shot, Some difficulty
was encountered in raising the air temperatures to operating lavel, It
appeared that the glass wool ingerted in the 1line to filter the incoming
air was causing the trouble, so with its removal, the run proceeded without

difficulty. The actual heating time was 4% hours.

Final analysis of product was:

Active Barium 2570 Curies at 1830 1/12/46
Cr 4 mg,
Fg 4 mg,
Ri 7 nge.
Sy 11 mg,
Pb 90 mg. This document contains information affectirg e nanonal
Ba 1200 mge. deie N o< within the moeanCe e .th:
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The Ball, appeared lighter than any that had been shipped to date.
There was a thin film up to the 2" level; the bulk of the product was in the

eoneo,

Analyses

In Table I complete analytical data are presentsd. Table IA gives
a sumation of Barium losses for the run., Table IB gives direct radiation
measurements which were made by moving the uncovered cone under the chimmey
and taking readings at the top of the cell.

Contamination and Rediation Exposure

No oversxposures occurred during run #8, Several high hand counts
and numerous high shoe sounts were experienced. Most of these were readily
reduced within a2 fsw minutes, The off-gas system got quite hot end caused
areas in the North and East of the building to run close to tolerance. A
leak Qevelopsd in the drain pan on A=l bdlister. 4s this could not be re-
paired until the run was completed, the affected areas was isolated,

. It is believed that the occasional high air counts have been traced
to the venting of jet A9~-ASDB, A revised venting process, whereby a slight
vacuum is sllowed to form before venting, was used and seemed to have
materially reduced the incidence of high counts,

Two very hot- 6P samples were taksn, both reading about 10-12 r/hour
at one foot, Ten cepillary type samples reading about 2 r/hour were aleo
taken. .On the second purification a singlec bucket type aample was taken o7
17°. The volume of this sample was about 0.1 co. It-read 2100 r/hour <&
© but essentially noy as 1t .was less than 1 hours old. Ko general over-
exposures wers recorded on any of these cperations., Two men, E. J, Witkowski
(6P) amd V, Hendrickson {17P - cap.) received 190 mr on special films worn
on the fingera. All other film readings were below tolerance.




TABLE I

3/1/46

(A1)l Cyries are Celculated to 1200 12/21/45)

. Guries | Curies in % Total
____Trastion Code | Product | Waste Product Dissolver
Starting Hegl
From Run #7
First Dissolving .3 568
Extraction Waste S¥MH 702 4.8
Second Dissolving IMX 423
Extraction Waste SWMI 6.8 0.4
Third Diseolving g 324
L__Extrastion ¥aste SWMT 108 7.1
Pourth Dissolving K 200
Extraction Waste®, 8VUK 0 -0
Total Dissolved . 1515
Total Extraction Waste| _ 185 12,2
{All Curiés are Osloulated to 2400 1-13-46)
Starting Hesl
From Run 'i?
“Total Dissolved 421
Total Extraction Vaste 514 1.1
Pirat Dissolving A 855
|__Extraction Waste giMA 6 0e1
Second Dissolving 1MB 328
L__Extraction Wasts S¥WMB 48 1e1
Third Dissolving 1KC 275
Extraction Waste 8w 18 0.4
Fourth Dissolving 31 13) 433
Extraction Waste S¥MD 7 0.2
Fifth Dissolving 1ME 283
Extraction ¥aste BWME 5 0.1




W, A, Roager 6 3/1/46
TABLE I
(Continued)
!All Curies ars Calculated to 2400 1-13—482
Curies | Ouries in % Total
Fraction Oode ! Product Viaste Product Pissolver
Sixth Dissolving IMF £84
Extraction Waste Sy 17 0.4
Saventh Dissolving NG 362
Extraction Waste SWMG 8 0.l
Eighth Dissolving uE 201
Extraction Waste S 12 0.3
Ni{nth Dissolving naI 216
{__Extraction Waste SWMI 33 0.7
Tenth Dissolving g 354
Extraction Waste ST 67 1.6
Eleventh Dissolving UK 342
i _Bxtraction Waste SHME 20 0.4
Twelfth Dissolving 1ML 319
i _Extraction Waste SWML, 33 047
Thirtesnth Dissolving 1M 347
{__Extraction Waste - SIO 78 1.7
Total Dissolved 4557
Tota) Extraction Waate 401 8.8
AB Rinse 8WA 391 846
Extraction Cake Wash 8HW 3 0,06
Metathesis Waste g0 51.2 Combined
Matathesis GCake Vesh
{(Combined) 8WCW 85.2 1.4
Product _in B6 (14 2780
Pb0p Viaste Solution 3WPb 26 0.6
First B6 ‘Rinso - 345 Recovered
Sscond B6 Ringe - 50 1.1
First Fuming Niiric Vaste| SWEN 20,7 0.4
Second Fuming Nitric
Vaste SWEN 47,4 1.0
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TABLE I
{Continusd)

(A11 Curies are Celculated to 2400 1-13-46)

i Curies Guries in ~ ¢ Total
¥raction Gode ! Product Waste Product Dissolver

Firgt HOl=sther Waste - 124 2,7
Second Hl-sther Wpste - 412 9.1

First Final Product 17P 3140
Seaond Final Product 17P 2390

B2l Rinses ‘ 333 s
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TABLE Ia

Summation of Barium Losses - Run #8

V-

Mé—i—“

Total Dissolved (Caloulated as 1728 Slugs) 12204 i 100
DecaylLosa (28, 13, 12, 10, 8, 7, bays) 5735 g 47,0
Known Loss in Cell A 860 741
Xnown Loas in Cell B 1013 83
Produet Yield 2390 19,6
Material Balance : 82,0
i :
Total Ouries Found in Dissolver 4557 100
Solutions Calculated 1o 2400 1~13-46
Cell A Waste Losaes 880 18,8
Cell B Waste Losses 1013 22,8
Product Tield 2390 52,4
Material Balance 4263 93.4
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TABLE IB

Direct Radiation Measurements for Run #8

Curies Analyzed 2670
Ingtrument Time in Hours R/Hour
256 R Meter 16 21,1
26.5 -
G, E, Chamber 16 24,85
18 2646
23,56 31
26 31,75
100 R ¥eter 18 19
24 ) 24
280 R Mster 24 30

T Sl e f )
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TABLE IXY
Extraction Dacantation
Ba Loas
"% of Product
Rate of Decantation Heel Present at
Batoh Gal/min, cc Curies Decantation
H 2,7 4000 7042 12,2
71 Sal 3950 648 0,7
7 365 . 3760 108 842
7K 2.7 4240 0 (o}
84 2,8 3760 8 08
8B Ss4 6130 48 4,3
& 2,9 4160 18 1,3
8b 2.7 4400 7 0,4
8E 3,0 3480 5 042
gF 2,3 3950 17 0.7
8G 247 3550 ] 0.2
gH 208 3930 12 De4
8l 23] 4130 33 1,0
eJ 249 4180 87 1,9
& 2.6 4090 20 045
sL 2,8 3480 33 0.8
au 33 4230 78 1.7
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TABLE III
Metathesis
3 Ba Loss
{ of Product
Settling Time; Heel , Present at
Traatment {Hours ) oo Curies ; Decantation
82
First Metathesis 23 3300) {~-- 68,2 Recovered
)
Second Metathesis 23 3760) y
First WMetathesis Cake 1
¥iash 23 4900 )
4 )  aadutend 14.4 0.5
Beoond Matathesis Cake )
Wash 25 1200)
=
First Motathesis 2% 4000)
) j=== 51,2 Combined
Second Uetathesis 23 3650)
First Metathesis Cake
Viagh 2k 4750)
) |--~ 65,2 l.4
Second fletathesis Cake )
Kash 8% 1000)

B &

B s T



/ P
// %. A. Rodger iz % 3/1/46

/! TABLE IV
Time Cycles
sration Hours Required
Sherging
7H . 250 Slugs 5
84 80 * 5%
& 286 " Sz
SG ‘\\ ms " 6
er ', 286 " %
ax \@g0 ¢ 8
Conting Removal
First é
Smoond 2
Third 3
Fourth
Bfth
Sixth
Metel Solution and Ertrac;ion Solution Extraction
75 5% 10z
21 9 105
93 8s 105
7K 10 0%
8a 5 10
8B 4@ 114
o 23 10z
8D 8 10
88 3% 10
sF g% 108
8G 102
e sz 20
8l 5 103
8J 3; 10
8k 3§ 10z
el 8z 1Y
gl 3 13
Extraction Cake Tiashes
pI* 9%
-8 7
8K 10%
Motathesis
212 9

£ ... Lond

T —
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TABLE IV
(Continued)

Time Cveclesg

Operation Hours Required

Metathesis Cake Lashes

a 52
g 5-

Metathesis Cake Solution

8}1 —
i I
Electrolyses
8 15
84 10
Pb0o Plate Bemoval
sd 1.25
2054 No Data
Volume Reduction in Bé6
B8H 1
aM
First 4
Sacond &
Fuming Nitric Pracipitation in B2l
First 3.
Second 1z
BaCle Pracipitation and Washing Product Solution
First 2
Second z
Sempling
Firat Ruy Through Glassware 2
Second Rwn Through Glassware %
Final Product Fyaporation %
.. .. loading 8%

* Actual heating time wag 4z hours,
A walladan

e
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{Shipment #17)

Meohanical Changes

Iumediately upon the completion of Run #8, the decontamination
of-Usll A wes begun, and maintenance work started when the tolerance
levels reached 50 to 100 mr/hr. Sampling blisters, Cell IV and the fiocor .

.around ‘the cubiocles ware decontaminated also. For & complete account of

mintenance work done in the building betwsen Ruus #8 and 79, see the re-
port-written by E., J. Titkowski on 706D Building and equipment repairs,
alterations and checkinz during period 1«13«48 to 3=3-46,

Dissolyer Operations

The 894 slugs charged to the dissolver for Run #9 were added
as - follows:

Date Fushed and Charged Slugs Londed CLASRIFICATION CANCELLED
' <.7 Y L ER AL
3= av ADD signature ' Date
8-5 507 Single rereview of CCRP-

S-6 270 _ documents was authorized by DOE Cffice ¢
gge  [Declassification memo of Augus] 22, 1994

The slugs loaded on 3-3, 3«5 and 63 of tho ones loaded on Z=0
wsre used for Hun #9, The remainder of ths slugs loaded on 8=6 woro
used for the lisalth Physics run whieh followsd Run #9, ¥or the purposs
of caloulation all 89¢ slugs are considered. These wers caloulated o
heve an everage of 7.8 Curies/slug active, and 0.6% mg/slug inactivo Ba
{Total: 6950 Curies and 565 mg) at time of discharge.

The run was made in a single series, consisting of eleven dis~
solvings snd sxtractions followed by metathesis, caks solution, elestro-
lysis and voluxs reduction in B6. The Health Physies run (referred to
as second series) which followed run #9 consisted of four dissolvings and
esxtractions followsd by metatheais, cake soclution, slectrolysis snd
wolume reduction in Bl. This second series was primarily intended to act
as a stand-by in cass some unusual losses occurred during the mein run.
As this was not the case, it was delivered to Health Physics,
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The smounts of reagents used for the coating removals vere 136# 60% HNOz,
eae# of 20% NaOH, The 20% NaOH was used instead of the usual 36%, be=
ceuse the solution was stored in the outside tank Mell, where it could
easily freeze, For the metal solutions, the reagents were decrsased about
23% of previous runs (390# of 60% ENOz end 170# Hp0) in order 0 dissolve
65 slugs/batch instead of €5, thereby preventing extractor tank A9 from

overflowing.

A total of fifteen (average 61.2 slugs dissolved) metal solu~-
tions and three coating removal reactions were carried out, Some 4iffi-
culty was encountered in maintaining an operating vacuum in the dasolver
during the coating removal reactions. It was discoverad that the offegas
gysten to A-1 was sealed off by a combination of the higher.solution level
in the dissolver and the violent resaction., This will be rectified in the
next run, by increasing the concentration of NaOH solution. All metal
solutions were carried out witbout aiffioutly.

Extrastion

The amounis of reagents for all fifteen extractions wore de-~
creased approximately 2% of previous flowsheet guantities for the amaller
bateh size (210§ of 90% Hpi0,, 670 cc of 20% Pb(NO;)p for A batches and 120
co of £0% Pb(W0;), for all others. The fifteen depsntations were cub at
2,4" -to 15,5" heels on the 0il 1liquid level manometer using jet A9~ABDA
with the exaeption of those prior to metathssis on which Jet AS~-AEDB was
used., largearheels were left in extractor A8, bescause the A9-ABDA suction
1ine was set six inches off the bottom, Although axtractor A9 did not over-
flow throughout the rum, and larger heels were left hehind, the extraction
10sses ‘Were more than during previous runs, The losses averaged 35 Curies
per axtraction or 11,8% of the product from ezch individual dissolving. 4
possible sxplanation-for thess incrsased losses could be the partial plug-
ging of A9-ABDA Jet as shown by the side range of desanting time (16 to 65
minutes). Ses Table II for complete extraction decantation results.

The extraction ceakes from each of the two series given the stand-
ard one acid, four water washes, all of 4 gallons volume. Each wash wes
agitated 5 minutes, settled 70 minutes and decanted to £,1" to 3.6" heel
on the oil ligquid 1evel manometer using jot A9=-AEDB. The waste loss for
the combinad washes was 5,5 curies, (See Table I)

Mstathesis .

Both metathesis wers normal and uniform reagent quantities were
They were decanted to AB using jot A9=-4A8DB and cutting at 2.2" to

nsed,
1 ligquid level manemeter, The combined waste loss of

4,5" heels on the ol 3
the metathesis and metathesis cake wash of the first series was rather

nigh (296 Curies). This loas was added to the Tirst extraction batch of
'the second sseries. See Table III for metathesis conditions and losses.
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Jome 4ifficulty was experisnced in transferring the cake solu-
tion of the first series to the crud filter dus to the plugging of the A9
to BR6 jSet. The solution was therefore transfarred to Bil2, then sucked
up by B7, discharged to H26, filtersd through the orud £ilter to B27 and
transferred to Bl2 in three shots, The oake solution of the second series
wag tranasferrsd directly to B2 without going through the erud filter, as
the disc was partially plugged by moterial removed from the first sertes.
Final volumes in the electrolysis vessel were 4000 and 4350 cc respsctively.,

Cell B Opsration

The electrolysis time for the first series was increased one hour

{3 hours a% 15 amps, and 7 hours at £5 amps,) to insure a low Pb value, The

seoond sgriss was stenderd, No Barium carrier was added in either series.

Operation of the glassware was reasonably smooth, After elestro~
lysis the product of the first series was transfesrred to precipitator BS,
evaparated $0 Aryness, dissolved in 2 liters of water &nd reconcentrated
to a 300 ec volums, The solution was transferred to B21R by way of Bll
without difficulty, whers two fuming nitric precipitations were made fol-
lowsd by ‘two barium chloride prescipitations and aubsequent washings. The
combined losnes were quite high (373 Curies or 10.5% of total product dis-
2slved.) The 4isc in the remctor was more porous then any previous one.
This allowed filtering rates 3-4 times faster than those Praviously ex-
perienced, but for some remson (probably due to fact thet the dpip tip was
-broken 0ff) liquid held up in the éisc to a great ertent, Conseguently
when- pressure was put under a dry disc, liguid woula appesr on top of the
disc, This made it impossible to clean the transfer vessoel as well as is
desirable and probably accounted for the bigh iron conteats in the product.

" The produst solution was transferved from Bl7 to E19 via the
upper discharge funnel. B2l transfer vessel was rinsed to B17 with 40 cce
of water and then transferred to BIS over the same route, The final evep~
oration took 4 hours and proceeded without diffioulty,

¥innl anelysis of run £9 product was:

Active Barimm 2040  Ouries at 0400 - 3-11-48 (LST)

Pb 2% mg
¥e 38 mg
Cr 4 mg
B1 : 8 mx
Sr 1lzg
Ba 800 mg

The product was somswhat darker than usuel, dut had the usual
distribution in the cone,
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ATtor electrolysie of the sscond series, the product was trans-
Terred to X1 with pipstss BS, evaporated to dryness, dissolved in 2000 ec
of water and reconcentrated to 350 ec. The bulk of the product was trans-
Toerred to Bl9 via movable funnel B2 and avaporaied to dryness., Bl wag
rinsad with 200 co of water and transferred © BEl9 via the same route. The
combined final evaporation time was 10% nours,

The ECl-ather waste solution wao evaporated in g Pt-lined oone
and deliversd to 706-C. This will hereafter be delivered as & liquid or
oot at all., T%The progsdure was time consuming, 4iffionii, uni dangerous
to egutipment,;

Ihe overall Run §9 was the most successful to date; a full 2000
Ouries wers prodused with & 875 yield; counting the Health Phyaies run
essentially &1l the profuct wns accounted for ani from beginninz to end
it was never over 3 hours off schnedule,

inalyses

In Table I complete analytioal date ars presented, Table IL
Bives s sunmation of Barium loases for the run. Tadble IB givesn direct
radiation memsurerzents which wers taken on the open gone from the top of
the chiwney. The G.E, ohember indieated 8000 Curies were pressnt for

shipping.

Cantamination snd Rediation Exposure

The building and off-gas asystems remainsd ocool throughout she
run and there wars no ovsre-sxposuras. Only one incident (described in
208 iryea Report for week ending karch ) marred tho antire run.

During the early part of the run scme incresss in air eounts
osourred on the third leval when jettinz solution from AB-AB; thia des-
pite very careful venting procedurez. The oounts wers gonerally beleow
tolerance, however.

Tae first two days of the run, Iodines »es coliscto? from the
trap betwesn A3 and Ad, As the metul which was belng dissolved was quite
young u largs ampunt of materinl was svoilable. The syste: was not proper-
1y trapped, however, and hot gases got into the vaouum systen ocausing an
inorease in eir counts. The experizent was discontinued until & more
adequato set-up gould be devised. iir coumss returned to normsl &t onoe.

Ko working ares in the building was over tolerance except that
batween B3 and B6 blisterz, This area was just over. The oell off-gup
systen remained bslow 200 rmr/hour throughout the run. toet working areas
sers below 25 mr/dey,

g e
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Y TABLT T
al {411 Guries ave Caloulated to 0400 - 3/11/46)
! Suries | Curies in | % Totai L,
Fraction _Gode | Product ' Waste | Product Dimsolved |
¥irst Series | ! : !
First Dissolving R .
\ First ZAxtraction SR : 18 : 0.5
. , i :
it i Beocond Dimseolving P a8 | pE3 5
i Sacond Exiraction {878 i 8 De2
= z .
Third Dissolving ; be o %0 -
. Third Extraction L B ! ‘ 6 . 042
Fourth Dissolving L WD w5
Fourth Extrastion ;WD | | 41 : 1.2
) Fifth  Diasolving ; IME | 341 A
. [ _Pi1fth  MExtraction ! BRME | 14 Oed
! ; R 1 :
| 8ixth  Dissolving Paw T om0 ‘
__Bixth Extraction | _SEF - : 27 0.8
; ; i : '
. Seventh Dissolving | MG ¢ 280
| _Seventh Extrection { BHMG - ‘ 62 1.7
4 $
! Edghth Dissolving ; UE | ges .
. Bighth Extraction | 8 . 65 ' 1.8
| Ninth  Dissolving Pawr 0 sso : f
Hinth  xxtraction i g MY . 63 : 1.8 {
' Tenth Dissolving fuT | mos
! Zenth  Extraction | gy 33 1.1
{ Eleventh Dissolving L ux 31e
{ Blevanth Extraetion i BRMK Si 0.9
| Total Dissolved .' 8586 100
. Potal Extraction Waste 375 10.6
5 desond Series . .
‘' Pirst Dissolving P uz 308
First  Extraction < 8RO 57 S8
I' TF e, ‘...
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TABLE I
{continued)
{£11 Curies are caloulated to 0400 - 3/11/46)
| Guriaes I Curies in % Total

Vante

Product Dissolved ;

|

|
Second Dissolving | :
Second Extraction gy ! a7 Dok
! : '
Third Dissolving wx i 27 | ‘,
Third Extrastion oMM i 23 2l '
Yourth Dissolving wo | 24l | ,
|_Pourth Extrection BHHO - 2,7 ;
Fotel Dissolved 1097 100 i
| Total gxtraction Heate : L 147 13.4
Pivst Seriss | , 1
H
| Extrection Geke Waeh 89w : 5 0.1
: >
¥stathesins and e )i - 298 8.5
setathesis Caks ¥ash gvey) ¢ : *
4 { i
Total Cell A loss ‘ . 676 : 19.C
| E1ectrolysts loss ZEPb | [ s 0.9 :
3 3 3 Y
{ Produst in BE ()3 i 2880 E -
. B=6 Rizse 3 \ m2 ] Led ’,
Funing Hitric Vastes SREH | N S 0.6 y
i i i i
}Cleather Gastes ' Y 852 ! 9.9 {
i H N }
Total Cell B loss : 487 12.8
i J i j
! winal Product | 19p ¢ 2OAD
i . :
§ Seoond Series ! : . &
! { ie > {
: : : |
: Extraction Caxe Wash \ BA¥ ‘ 0.8 . 0,04
i . l
! lptathesis and | BB )i oem—ee 18 § 7.4
! uetathesis Ceke ¥ash a8rer ) 1 17.

Y YOS
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e | TABLE T

{Continusd) ’

{411 Curies are Calculated to 0400 - 3/11/46)

vy

\\ [y

> )

Product Bissolved
_ “Wotal-Gell A Loas 30,8
e iile;:trolyaia Loss 29 . 2ib
| "Profuct in Bl e 1275

~ _ s oo
™ o (SR ‘
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TABELE XA

Summation of Barium Losses - hun ¥No, 9

SBanﬂ. on IS8T 0400 5{11(462

4/10/486

Fraction Guries |° & |
mw
Total Dissolved (Calculated as 687 Slugs) 5455 100 :
Decsy Loas {8, &, 5, Days) 1723 51.7
anun Loss in Cell A 876 124 :
Xnown loss in Cell B 457 8,4 '
Prodnct' Yield 2040 7.4
!hmial Balance 89,8 ‘
Total Curies Found in Dissolver Solution
Caloulated to 0400 - 3/11/46 3556 i 100
3311 A ¥Haste losses 676 ; 18.1
"Gell B Waste lossss 457 | 12,8
" Produet Yield 2040 % 87.5
¥atarial™Balance 3173 g

89,4 |
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TABLE Ia
Summation of Bariun Losses «~ Run Ho, &
" Ineluding Product %o Heelih Piysior
(Besed on TT =080 EIT
Fraction Guries %
Total Dissolved {Gaiculated 83 894 Slugs) 8950 100
Deoey Loss (8, 6, 5, Days) 2083 30,0
Enown ioss in Cell 4 1014 14,6
Known Loss in Cell B 485 7.0
Produst Yield 3315 47,7
Material Balamoe 89,3
!

Total Curies Yound in Dissolver Solutions
Caloulated to 0400 ~ 3/11/46 ) 4853 100
Gall A Waste Lossen 1014 21.8 i
Gell B 'ﬂntp Losses 485 ! 10,5
Produet Yield : S815 : 71.2
Material Ealance § 4815 i

P 103,85
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TABLY. IB

Dirsct Rediation ieasuremsnts For Run No., 9

LCuries Lnalyzsd 2000
Instrument Time in Hours r/Hour
1ls 16
18 1%
G.E, Ohsmber P 25
28 28%
16 19
.00 R Mater {1) 26 21 3
; : !
100 R Meter (2) 26 § - 20 :
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TABLE II
Extraction Decantations
1 Bz loass
% of Product
| Rate of Dseantation Heel Present at
Bateh Gal_[_nin Gals, ! Curies Decantation
Firat San'ca
i 94 ' 2.0 4,75 hi:] 0.6
9B ‘ 8.3 342 9 1.8
9C 13 302 ] G.&
9D 463 2,56 41 Sel
o8 4,5 300 14 0.8
; oF 3.7 2.9 a7 1.3
: oG 4 3.2 82 2.7
28 242 2.8 65 2,5
oI 4,3 3484 83 2el
oJ Bed 300 39 1.2
gK 20,95 0,72 81 0.9
Second Series 5
. i
oL 53 [ 2,90 57 18,8
; "> 366 P 3097 37 64
. oN 2.8 1 1,76 23 2.7
i 80 239 " 0456 30 2.7

e nrenes 4
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TABLE IIX
é # Metathesis
! l % of Product
‘ ‘ Present at
Dscantation
i
| First Series ‘ !
1
| Firat Mstathesis 2% 1 3480 )=~ 94,5 | 2.7
) 1
Second Matathesics 22 $480)
Firat Metathesis . )
Cake Wash 23 4240) ’
)."_ 20105 5.7
Jecond Metathesis )
Cake Wash gz 1100) \
0 Second Series !
i
Tirst Metathesis 2% ! 6800) l
. )-". 135 12.1 3
Seocond Metathesis 2t 3650) | !
First Matathesis ) ! T
Cake Waszh 2% j 4%20) |
)"""- 58 ' 5.5
Second etathesis )y ! i
Cake VWash | 23 ! 2000) g |
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TABLE IV
Tims Oycles

4

4/10/46

Sharging
94. 317 Slugs L
oD =07 bl A&
eI g0 v 3
Goaﬁg Removal
Tirst s
Second
Third

Motal Solution and Extraction Solution
—

QA

9B

.90

oD

9B

orF

$G

gH

24

9T

ox

§Sacond Ser:leaz

oL sk
9%t
aN
90

Extrection Cake ¥ash A

Firet BSeries 7
Seacond Seriss 7

R AR R XK

~3

Matathesis

Firat Series 9
Second Series 8

1

, Cperation Hours Requirsd
M



is
TABLE IV

!continuodg
Tizme Cycles

i""’"‘ﬁv—-‘

4/10/46

Metathesis Ceke Gash

Pirgt Series
s_eccnd Sexies

Metathssis Oaks Solution

First Series
Saesond Series

mcctmlgu

First Series
Sesond Spries

"PY02 Pluts Rewoval

First Series
Snoong! Series

Volume Reduction in B6

Tirst Series

Yolume Heduction in B

Second Series

Funing Nitric Prscipitation in E21

Firat Series

Bellp Precipitation, Washing,

- Produst Solution
Pirst Ssries

Sempling

FPirst Geries
Second Seriec

Final Product Evaporation

é"“'l mn

First Series
Sscond Series

* Lines were plugged.

** By~-passed
*¥* mwo shots,

e

Lo MEES]
RN 38 T

erud filter,

4
5,

13

)k

4
1&:#*

) Ograt:on Hours Roguirod
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TAELE IV
{continued)
Time Cycles
—— - Operation — Hours Reguired
Dirsot Radiation Measurexsnts
Firat Series 10
Second Series 10
1oading
Yirst GSeries 4
Second Series 6

'J'i“-‘s-!!? .
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706~D Production Run #10
!Shiiment %182
Mschanical cm«a

As the glasswere end other cell equipment was in feirly good con-
dition, no cell decontemination or maintenance work was done bstween rUns,

Dissolver Operations

The 886 slugs charged to the dissolver for Run #10 were added as

Date Pushed and Charged Slugs Loadodj ﬂSﬁCAﬂQN CAN 'ELL/ECi
-—-_'———_———____&_ / . o

follows:

T T

&7 365 ADD signature

-9 Sea Single rereview of CCHP-decias

-1 197 documents was authorized by DOE Of
886 Declassitication memo of Ayaust 27, ¢

‘The slugs loaded on 4% included 43 which were pushed on 3«22
and 3«24, For purpose of calculation 805 8slugs ars econsidered, since only
116 of the 4-11 loading were used for the run., These were calculated to
have an average of 840 Curies/slug active, and 1,0 ng/slug inactive Barium,
(Total: 6448 Curies and 800 mg) at time of dischargs,

This run was Yery successful, mede in & single series, consisting
of twelve dissolvings ang extractions followed by metathesis, cake solution,
electrolysis and Yolume resduction in BE. The ampunts of reagents used for
the coating removals wers uniform end the usual 55% NaOH was used with the
return of wam weather, The amounts of resgents for the metal solution were
uniform for the §5 slug bateh,

A total of twelve (avorage 67.2 slugs dissolved) metal solutions
and three coating removal reactions were carried out without difficulty,

Extraction

The quantities of reagents for gll tweive extractions were unje-
form for 65 slug batches as in Run #9 (210# 90% HgS04, 670 cc 207 Pb(N03)s
for A batches and 120 ec of 20% Pb(NO3)2 for s1l others), A1l decantations
were cut at 3.5" to 11,0" heels on the o0il liquid level manomster using jet
A9«ABDA with the exception of the last One on which jet AS-ASDR wag used,

sMCrMmaltC Qi3 e T

[Eat N Slal v (Y N
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losnes averaged 26 Curies per extraction or 11,7% of the product from sach
individual diesolving., These losses are quite anslogous to thoss found in |
the pravious run, where 1% was believed that the higher losses were caused
by a partial plugging of A9-ASDA jet as shown by the wide range of decanting
tize. EHowever, for Run #10 this rangs was fairly uniform (17 to 25 minutes)
and may bs indicative of some faulty jet characteristic, See Table IT for
complete extraction decentation resulis,

The  extraction cake was given the usual one acid, four water washses,
all of four gallon volume, Each wash was agitated 5 minutes, settled 70
minutes and decanted t0 22" $0 S¢E" heels on the oil liquid level manometer
using jet A9-ABDBE. The waste loss for the combinsd washes was 440 Curies,
(See ‘Table 1), -

Metathesin

The metatheses were normel and uniform reagent quantities were used,
They.wers dscanted to AS using jet AS-ASDB and cutting at 2,2" to 2,5" heels
on the oil liguid level mmnometer, The combined waste loss of the metathesis
end metathesis cake wash was very high (685 Curies) and certainly the largest
loss 4o date, It is thought that the usual 2% hours settling may be insuf-
ficient, 80 this tims will be inoreased to 4 hours for the next run. The 8556
Curies were added to the extraction following the run and later discarded,

The bulk of the metathesis cake solution was transferred to the
electrolysis vessel (B12) in Cell B in a2 single batch following by a water
wash, via BE6 and B27, No 4ifficulty was encountered during this transfer
and the system opsrated satisfactorily, The final volume in the electrolysis
vessel was 4450 oo,

Cell B Operation

The electrolysis time was the ssme as the previous run ( 3 bours at
15 amps. and 7 hours at 25 amps.) to insure & low Pb valus, No Barium carrier
was added,

After electrolysis the product was transferred to precipitator B§,
evaporated to dryness,. dissolvediin 2 liters of water and raconcentrated to
300 cc. The solution was transferred to B21R by way of Bll without difficutly,
where 2 fuming nitric precipitations were made followed by 2 barium chloride
precipitations and subsequent washings, The combined losses were normal (145
Curies or 3,9% of the total product dissolved),

The product sclution was transferred from Bl? to B9 via B8, the
upper diacharge funnel and moveable funnel, The final eveporation too¥ 3%
hours and went without difficulty,
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Pinal analysis of product was:
Aoctive Barium 1800 Curies at 1200 - 4/15/46
Direct Radiation Reading ~ 1800 Curies » 15%

Pb <13 mg (not detectabls)

Fe 3 ng
Or £ mg
Ki 13 mg

By 3 xe
Ba 600-1100mz (Spectographic Auaslysis)

The product was tan colored, lighter and smoller in bulk than most
previous shipments, and was distributed in the cone in the usual manner,

The BCleather waste was deliverad to 705-C as a iiquid in a special
carrier dssigned for the purpose. This system is much more satisfactory than
the evaporation previously used.

The run was the most successful to date. ¥ith the exception of some
high air counts on the third levsl, no incident marred the run. The predicted
schedules were maintained throughoui.

Analyses

In Table I complete analytical data are presented. Tauble IA gives
n susmstion of Barium losaes for the run. Direct radiation measuremonis ware
made by moving the uncovared cone under the chimmey and taking resdings at
the top of the cell,

Contaminetion and Hadiation -Exposure

No oversxposures were reported.

During the entire run, the third level air counts wero periodically
high dus to contaminated air dblowing from the fan house stack with North and
North East winds. These aounts heve been definitely traced to the 706-D stamck.
Incraase in sir contemination occur inside the building only during Jettings,
evaporations, and digestions which take place when thers is no wind or wind
dirscted frem the stack toward the building, It is apparent that staeck
facilities are inadeguate, Studies will scon be unaerteken to determine

remsdial action,
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TABLE I

(411 Curies are Gglcutatsd tc the Shipping Time - 1200 - 4/15/46)

‘ ! Curies |Curies in % Total
Fraction Code | Product finste ‘Product Diasolwed
¥irst Dissolving b2 255
-Extraction Yaste _GiEMA 15 0é
Second Diseolving 1ME 258 i |
Extraction ¥ante 8WHE 28 0.7
Third Dissolving une 284 :
Extraction Uaste SR 10 0ed i
} ]
Fourth Dissolving 112 374 i
Extraction Vaste S¥ED 10 0.3 i
]
Fifth Diasolviag e 395 !
L__Extraction Waste S’iE 71 1,9 §
Sixth Dissolving 1%F 299 !
Extraction Waste SHTE 27 0.7 {
Seventh Dissolving 1MG 290 "
Exgraaction VWaste ang 17 : 0.5
§ .
Eighth Dissolving 1 255 5 |
Extraction ¥aste 8 18 : 0.4
{ [ ;
Hinth Disasolying RIS . 4 262 i !
Extraction ¥aste 8ENI 3 22 3 0.6
] 1 [
5 i
Tanth Dissolving 1o 534 5 !
Ixtraction Raste 1] S5 ; 1.0 '
: 3
Xleventh Dissolving 1MK s21 i |
] Extraction ¥aste 8UEX 17 ‘ 0.5 :
Twelvth Dissolving xL f 342 :
Extraction Raste SivL, ! 161 : 4.1
: 1
|  Total Dissolved : ' 3665
l § t H
Total Lxtraetion ¥estes ) ! | 489 : 1.7
| ‘ : :
;" Cake Wash | 87 : 4 0.1
. - L~ gocumert CorGIr” (nrormannss ?.!f‘.’(‘ﬂ""’
“Iw celen® 1nier brat meomer ¢ e

DBon o 1.~ ror'e maney oo

unauthonzed person 1» p-ohibrred o av
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TABLZ T
{Continued;
I Curies Curies in % Yovas
Product naste Product Dissolved
Datathesin tiaste aw 459 12.5
Votathosis Wash 83C* 198 5,4
Yroduet in B=6 gr 2550 g
. I
flectrolysis Loss 3Po 16 0%
]
B~6 Hinse 33452 35 1.0 i
L Fuminp-Eirtic Tantes SnLy 81 0.8
HCl=other Yumten 3W=HC1 1l Sel
Final Froduct in B-17 i7: | 1800 !

2 ATTIIBS B T RN AT § PO e - 75NN S Y RO SRS KNI S e Wi SN CE O
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TABLL 14

. Summation of Bz Losses For Run £10

L
5/20/46

{Curies are Calculated to Shappinc Time - 1200 - 4/15/46)

Fraction ' Curies 2‘ 2
i Total Dissolved (Calculated as 805 Slugs’ i 6448 100
Decay loss {26, 26, 10, S, 6 bays) ; 2606 4045
Enown lomses in Cell £ % 1088 16,9
Known Losses ia Cell B § 1986 Sel
Yield E 1800 £8,0
Material Balance : 88,5
;
Totnl Curies ¥ound in Dissolved Solution ;
Oaleulated to 1200 - 4/15/46 : 3665 100
Cell A Vigste ioss 1088 i 29,7
Cell B Haste lLoss 198 e
Produet Yield 1800 i 49,1
¥aterial Balance 3084 ; 84,2




V. &, Bodgar

TABLE IZ
S5 DU

Extraction Dscantation

gzo/ée

Ba Lossl
% of Froducit
Rate of Decantation Heel Present at
Bateh min Gal. Curies yscantation
10 & 4.2 209 15 549 '
10 B 4e3 246 28 5.5
i0C Se4 340 43 D68
0D 5,7 Seb 73 643
10E 3.8 So4 71 445
10F 5eod Gob 80 4,8
106 4,1 Sed 17 0.8
108 4.7 2.7 18 0,7
101 4ot de4 22 0.8
107 5.0 2,7 87 1.9
10K 443 3e0 17 . 0o
10 L 207 1.0 161 44
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W. A, Rodger g 5/20/4¢
TABLE IIX
¥etathesic
Ba loss
% of Product
8ettling Time Heel Present at
Traatment {Rours) ce Curies Decantation
First Metathesie gz 3550)
)“""“ 459 12.5
Second Metathssis 2 3480)
Fivst Metathesis
Cake Wash 2% 4400)
Jbee 196 5.5
Ssoond Mesatbesis 1 } i
Cake Wash et 1800)
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TABLL IV

Tixs Cvcles

2&“0:1 Hours Reguired

-

Cherging

' 10A 385 Slugs b;
10D 324 " 4z
10 7 197 -+ 2;
Goatings Removal
First 2
Zeoond 1%
Third 2
Netal Bolution and Extracstion Solution Extraction
10 & A s 10
108 . h &2 © 10%
16 ¢ ) 10
10D y 3% 10
10 E ¢ & 10
0¥ v 8% 10
0¢ b 3z 10
20 H g 10
101 | 4% 1¢c
10 J 15 10
10X paz: 10
0 L L 8 10
.Extraetion Cako Wash 7
Hstathesis 8.3;
Hetathesis Cake Wash 5%
Cake Solution 1
Xlectyolysis 10
Fhls Removal S
Volume Heduction in B6 8.
humine Hitric Precipitation ip BE1 &
BeCl, Precipitation, Washing aad
~ Product Solution in B21 2
N
Seapling 3
Product Evaporation s
ioading 2 AeCoY,
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chanical Changer

‘ .Fo 'sall dscontamination or maintenance work was done between
Y mn. v J&eaov orud . filter disa:was installed:in Qell IV-of the oxtemal
' onbial.q, ae ‘the ﬂltration rate was dsoreasing.

[V

| ‘mnoin:! gonﬁons Ce e T - —
T *‘ﬁo ‘898 slugs cwg-d to tho dissolver for Run #11 were added
as’ ronon; .
B I R s Y T ) ?uaheavud cmgaa " “Slugs Lcadua ’
L Clzssification Cancelled
: ' «5-5 21 s
- : 5-6 324
] - s 5-9 m ’B

=
Date

m 896 slugs ocherged to the diasolver heve basn coné
ror purposss. of. caleulation, . Thene slugs were czlculated to he=vo an
aversge-of 7.8 Curies per slug ective mnd 0.58 mg per clug insctive

" bariun (Total 7080 Curies end 516 mg) at time of dischergs. The num-
ber-of nilligrams of inactive barfun was lower than previous yuns,

becauss the aluga urc not in the pile for such. long periods.

It hgd- been propoaod to have a single series of twolve dis-
solvings end extractions followed by metathesin, oaske aolution, elec-
trolysis and volume reduction in B~8 similar to REun #10, Howsvsr,
due 0 high losses in the extraction wastes it was neteasary to make
two more dissolvings 2nf extractions. The amounts of rsagents used
for the coating ramovals and metal solutions were uniform and the
latter condisted of €5 alug datches,

A total .of fourteen (average 66.8 slugs dissolved) metal
solutions end three coating removel resactions were carried out.

This document contains iniormation aifecting the

A v:ithin the g il
Espionage . Act. U. 5. C. e m transmissicn
or the revelation of ity ge®litc In any i :
unauthorized pe » prohlmted by law.
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After dilution of the metal solutions, eitempis were made %0 boil
out "not" gases {whick hed been contaminoting tbe air} before transferring
to A9 via Al-AS jet. tHowaver, afier the trsezinz of extraction slurry of
batch ¥, thia doiling was &iscontinued, .

Extraction

The quantities of reagents ror sll fourtesn extractions were uni-
forr for 65 slug batches as in Rumn §10 (2107 90% Hp30,, 670 6o 20% PO{HOx)g
for A batoher and 120 cc of 20% Pb{%0g)p for all others). All decantations
wmors out at 2.9" to 11.3" heels on the o1l liqui¢ level mamomster using jet
LQ=ASDA with the asxception of batches L upd % on which jet AS-AEDB was used.
Lossss averaged 33 Curies per oxtraction or 11.9% of the product from sach
inatvidual diesolving. Several high waste ioases were sxperienced during
this run due to inefficient operation of both A9 decant jets. Xost of tke
product, howsver, was recovered in subssguent ressitling and dscantations
in #=~11. Ths iast extrastion waste snalyzed spprozirately 1000 Curias.
‘these lossss neceagitated the use of tne standby rvun which consisied of two
batches of mstal solition coxmbined with rowork waste., The procurring of
the standby run delayed produst shipment for two days. GHee Table II for
conplote extraction desoantetion resultis.

%he vun Tell nine hours behiud schedule due to tho freazing of
extraction slurry of bateh F. It was appersntly caused by a rise in the
froozing point of molutiox after an attempt was msde to boil out *hot”
gnses {which had besen contexinating the sir) from the dissolver solution
nrior to extraction.

The sxtraction cake of the first aeriess was given the usuel one
acid, tour water washes, all of four galion volumc, Keoh wash was agitated
five xinutes, settled 70 minutes and decanted to £.2" to 3.6 heols on the
o1l ligquid level msnozster using Jjet AS-ABUB. <The wasts loss for the coR-
bined wushes was 12 Curies. The oxtraction cake ¢f the second series was
giwen one acid and twe water washes, tiasn the batch ¥ hesl {891 whioh was
=94 Curies) was jotted froy A-11 0 A=9. rifsy pounds of water ware added
to iAe1l and jetted to A=9, sattlesd five hours and decmnted to 2.1" to 3.2" hoels
on the oil liguid level manoxeter using jet A9-ASDB. The wasto loss for the
coxrbinsd washes was 100 Curies (&ee Table I). The ragovery Gysis increased
the ususl cako waghing time from 7 or 8 hours to 17,

stathesis

Iz run #10 tae coxbined wasie loss of tha metathesis &nd mnatathesis
sako wash was very high and 1t was toought thet the usuul 27 bours aettling
timo way have besh inasufficisnt. ‘raerefors the spttiing time of the
motathesis of the first rinse was increased to four hours. However, this
loss wus. ui 302 Curies, a0 it wss tpought thet tae increase in gettling
time, ¢ & heve a direct effect on losses, and the usual 2z hours wvas

PRI S vkt 10 A arjectinz the
b, - o

’ driense of the United ttares v o
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epplied to tho metathesis cf the saconi series. tnifors reagsnt guantities
wore used for botk metatheses. They wora decanted to A8 usimg jet AS=ABDB
and cutting £t 2.8" to 2.6" heals on the ¢il liguld level mznomestsr. The
conbinsd waste loas of the metathesis and meotathesis cake wash was 364
Curies, #nd for the second series it was 188 Curies. Tho 354 Curies uere
recovered and added to the sxtraction of katch i,

Tne matathasis caxo solutien of the first series wan transferread
to the elsctrolysis vessal (B2} in Cell B in two scid shots tollowed by &
water rinse via 586 and B27. The metathesis ceke solution of tus second
saries was transferred to Bl2 vin B2 and B27 in 2 single acid skot fol-~
lowed by an acid and water rinse. bHo difficulty wes enccuntared during
thess transfers and the systex worked satinfectorfly. The final voiumos
in the slectrolysis vessel were 4150 and 4120 cc respsctively.

Cell B Oparation

The time for bdoth electrolyses was the same ns the previous run
{5 hours st 156 smps. and 7 heours 2zt &5 empa.). Ko #arium carrier wan added.

The product of ths f£irst slectrolysis wac tramsferrad £0 pracipitator
B6, sanplod mnd anslyzed a mere 1323 Curies from 84300 Curiss dissolved. &
stendby run of t®o batohes and racovery of metathesic waste loupes wore ussd
to bring the yield to the 2000 mark. The product of the first slectrolysis
in 85 was evaporated to dryness, dissoclvad in £ liters ol water and held for
the standdy run., The product of the siandby run was sombined with the proiduct
in 86, evayorated to drynsss, dissolved in 2 liters of water anu reconcsntrated
to 250 ec. 'fhe second 6P samplie anulyzed 2712 Curies froxm 3938 Curies dissolved
and was mers satisfactory. The product soliution was trsnsferrsd from B6 to
BZ21R by way of Bll withount &ifficulty, whers two fuming nitric precipitations
were mads followed by two barium chloride precipitationz and subasquent wash-
ings. The oombined lossss were normel {187 Curies or 5,0 of the total product
disaolvad).

The preduct solution was transferred fros Bl7 to BlS via 88, the
upper discharge funnel and moveablso fumnel., The finnl svaporation took 4
hours end went without d4iffienlty.

Final analysis of ths product was:

astive Harium 2000 Curies

Direct saciation seating 23.5 r/hr =t 20 hours efter LST indicated
2000 Curies (& 15%) '

{2 il &g 2
re 18 =g T
- 1} (43 L
il ;? 13 if T, verear 1= ot ned totay
r
3 0.4 ng

Ba 540 my (Spectrograpi anulysis)
300 mg (Calculated;
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The product was coxparatively small ia bulk and ef & color dsrker
than that of several pravious runs, The matorial appeared to we almost
sntirely in the botton of the cone uith practically ao filx on the wall,

The HCleother weste was delivered to 706-C in s liguid fors.

Due to inefficient eperation of decant Jets, a portion of the
product lest in the sxtraction wastes was in the form of n precipitats.
This condition would make $% diffioult to obtain repressntative sarples
of the waste and xay account for the low material balance of 94.4%.

Analzaes

in Table I complete analytical data ars prosented., Table I
&ives a summation of Barium loases for the run. Divect radiation
neasuremants ware made By moving the uncovered cone under the chimnsy end
taking readings at the top of the cell.

Contamination and Redistion Exposure
e

Bo overczposuras were reported,

The Building remnined fres of contanination throughout the run.
Ths air contaminstion remained nogligible during the entire run duc to
favorable weather conditions., A series of air samplos, taken from both
off-ges lines, were snnlyzed in an attempt to determine the sourse of
activity so that ateps could be taken to present resurrances of building
air contexmination. The A-18 offegas system was found to be the main
source of activity, 8o & project muz drzwn up to tie the systan to the
205 stack,
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TABLE I

{411 Curies ere Grleulated o the Shipping Time - 0740 - 5/16/45)

Curies Curdies in % Total
FE:, Fraction Code | Froduet Gagte Iroduct Dissolvad
First Dissolving we | oess | |
Ixtraction ¥aste BENA : 43 1.1
; Second Dissolviag | 1B | 277 f
Extraction Waste ¢ BYWMB ¢ & Col
i i T
Third Dissolving duc asr ;
—SXxtraction #nste SR ' 20 ! 0.5
i
Fourth Dissolving dED Seo ! g
Extraction ¥aste 8EHD : 27 ! 0,7
i ‘ o
Tifth Dissolving wE . &1 :
Extruction ¥aste guun ! ! 37 : 0.9
' | | i
i Sizth Dissolving JF i 21 |
' Bxtraction Fasts SRUF } 32 0.8
; i :
Saventh Dissolving 140G 2587 ‘ .
Extraction Yaste 8IMG | ) 39 1.0
1 . i
! Bighth Dissolving ' um 305 f
{  Extraction Vaste | g X 44 1.1
! T 1 !
' i ‘ '
; Hinth Dissolving i 01 | -
- Extrastion Waste P 6WI | 35 0.9
H 1 | . {
. Tenth Diasolving i 1y, 302 : »
' fxtraction Waste | ogRyy 19 0.5
Ly L4 ' ‘ ;
Eleventh Dissolving { ! gre . :
Kxtraaction ¥aate M B8WIK 19 0.5
Twelfth Dissolving 13 a2
Extraction Raste ivSBuL 50 1.2
Thirtesnth Dissolving Ty g8e
Extraction Yaste EWRD: 69 3.7
Fourtesnth Dissolving 18K 19¢
Axtraction %aste LY a2 U.6
Totel Dizadlved 3938

Total Extraotion Wastes : ' 462

ToaoramenT (Ohatas alidor
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TABLD 1 *
{Continuad’
| Ouries Cuaries in | % Total [
¥raoction Code ! Produed hinste | ¥rocuet Dissolved !
i : i
First Cake %ash BFF; | 12 ; 0.5 i
i Becond Cake nash ay 1cC [ 2.3 :
: ] :
First Hetathesis %aste 8w, X2 ; kecovered
Sgeond letathenis Faste Bilo . 35 ! 0.6
Pirst lstathesis Cake Tash | BUCY, 62 |  Recovered
Seoond letathesis Cake Wash | 8dCEs 93 ; 2.4
; {
Total Cell A Loss 702 | 17.8 j
} N .
Frodugt in Be6 6, | 1325
§Fp | ane _ '
First Zlostrolysis Loss S¥rby %o Semple | -
i Second Electrolysis loss SiFbg 1l . 0.3
B-§ Rinse %Y S U 0.4
Fuminz Nitpic Fastes BN &6 ? 1,7
ESl-sotiier Fastes B5-HC1 y £ 8.5
Total Cell B Loss ; 225 ! 5.7
Final Produet in Be17 17> | 2000 | ;
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TABLE I4

Sumation of Ba Losses for Run #l1
(Curiss are Csleulated to Shipping Time - 0740 - 5-16-46)

Fraction Curiess 2

Total Dissolved (Calculated as 896 Slugs) 7020 100,0
Decay loss (12, 11, 10, 7 Days) 2876 40,9
Xnown.losses in Gell A 702 10.0
Xoown Losses in Cell B 225 8.2
Yield - 2000 28,6
Material Balance 82.6

#tal Curiss Found in Dissolver Solution

‘Calenlsated to 0740 - 5/16/46 8938 100.0
Cell A ¥aste lLoss 1 702 17,9
Cell B ¥aste loss 225 5.7
Product Yield 2000 . 50,8
Yaterial Baianee 2927 74.4
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TABLZ I

L 13]

Zxtraction i'ecantation

? & Loaa% of Product
Rate of Degantation | Hesl Prosent at
Batoh Oulénin | Gal Curies Decantation

1 A 4.3 2.9 £3 i 15.2 |
11 8 5.5 -z 6 ; 1.1 |
1nc 4.9 ;2.9 66 8.3 i

11D 5.0 : 2.9 27 | 2,5

1 s 4.2 ! 5.6 = 2.6
nr 4.5 f 3.6 455 , 27,1 ;
16 2.5 3.2 287 j 14.8 ;
nEH 5.0 . 2.8 4d : 1.9 ‘
11 5.2 . 3.0 s | 1 |
17 4.3 i 3.2 1 : 0.7
nrx 5.9 ;2.9 TR 0.6 l
1L 3.2 . 2890 ce 750 : 21.8
[ 44 ;a8 | ne 3.2
11 ¥ 2.9 . 2.8 2 | 10.0 ‘
: z
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TABLE IXY
Xetathesais
i % of broduct
Bettling Time Hogl ! Present at
Trantment {Houra ce Curies | Decantation
First Ssries ;
Yirat uetsthestis 4 3530)~mwt- 302 ’ Recovered
) ;
Second Hatathesis 4 3500) !
First Metathesis
Cake ¥ash 4. 5100)
)..-“ < g
Seonnd lietathesis } €2 | Recoveres
Cake Gash 4 1875}
Sseond Yeriass §
i
Pirat Letathesis £} 5540) !
. )-.“-‘ 85 009
Seeond Mstathesis 2z 38860)
Fivat Matathesis ]
Oake Waoh 2% 4320) :
. )..- - § )
Second Hetathesis ) yor 98 2.4
Cake dash &g A200 )
i

s e

detense ¢
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TARLL IV

Time Cycles

Operstion

floures Keguired

Charging
114 - 321 sii:gs
1} - 324 ¢
118 - 261 v
Coating RNemoval

Fivst
Segond
Third

Metal Solution and Extrastion

114

11K
Fxtraction Ceke ¥ash

First
Gscond

Matathesis

Firat
Second

Kotathesis Cake Wesh =

b
5%
5
7
2; ¥ -
31
a5
Solutiﬂ Extragtion
¥4 10
% 5 10
C & 9,
p 4z 10
¢4 LA
f & 21:*
3 10:
H3 10
'3 10
34 10
W Ag 10
L 36 10
W 103 10
NI 10
7
17
12
8
8z

* pue to freezingz of sxtraction slurry.
*¢ pue 1o racovery of product in iA-1l.
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3 o= »
Te3LI IV

Gontinued)
Uperstion uours heguired

Cake Solution

Pirgt ’ 1z

Secound £
Elaettollaia

Firat 10

Sagond 10
Pboz Removel

Pirst Son 2

3econd 25
Volume Reduection in 2-6

Pirat g

Geoond E Ko Late

)

Funing Bjtrie Frecipitation in Begl 2
BeCle Pregipitation ‘fz‘;é-hi": and )
Froduct Dolution in S-21 4

Sggling 2
Product Evaporation 4

) 2

(&)

ave Lo v&lladﬂ
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At the end of Run #11 all Cell A veascls wsre clesned with boiling

nitric in an attampt to izmprove jet performancs. All jets were then tested
and ‘found to bs in good operating condition,

T> facilitate some equipment replacements, the lead oubicles were

decomtmminated until radiation levels in working areas inside the cubicles
ware down o 3500-1000 mr/hr. Une set of glasaware and defectivo Tygon tubing
were replased. The end of the BRI-El7 Hastelloy O line, at the Tygon con-
nection to subicle exit, was found to be split. This connection was seourely
made and 13 expected to last until after Run #12, at whieh time Cell B will

be decontexinated and the line removed snd repaired.
< .
[«)]
2isnolver Operation
]
% The B87 sluga charged to the dissolver for run #12 wera added as
?ollon:
<
'g‘ Dats Pushed and Charged Sluga loadesd
£
& 6=9 293
5 8-10 276
5 6-12 28
?g 897
e The clugs losded on 6-9, 6-10 and 202 of the 6-12 loading were used
Ofor run §12. The remainder of the slugs loaded on 6-12 ware used for a stend-

by run whieh was latsr discarded, For the purposo of calculation only 771
slugs arc considersd. Thess were calculated to have an average of 6.9 Curies/
slug sotive and 0.6 mg/slug inactive Ba (Total: 5300 Curies and 537 mg) at

the tims Of discharge.

This run was the most successful to date, mmde in & single serias,
consisting of twelve diasolvings and sxtractions followed by metathasis, cake
solution, slectrolysis and wolume reduction in BS, The amounts of reagents
used for the coating removels (1364 60% HNOg and 206/ S5% NaCH) and for the
metal solutions (3907 60% HRDs and 170# Ha0) were mormal for 65 slug batches,
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A totel of twelve (averags 64.3 slugs dissclved) metal solutions
and threes coating renoval reactions were carried out witih diffieulty.

Extraction

The guantities of reagents for all twelve oxtractions were uni-
form for 65 alug-batches (353§ 657 HpSO4, 670 ec 20% Pb(NOz)p for 4 batches
end 120 ec 30% Pb(HOg)p for all others). 66% HpSO4 wes used instead of the
usual 90% ms it would probably improve the settling rate in extractor AS.

A1l decantstions ware eut at 2,6" to 11.0" heels on the oil liquid level
marometer using jet AG-ABDA through dbateh F and A9-A80R through satch i,
-lonsss averaged 28 Curies per sxtraction or 9.6% of the product from sach
individunl diseclvinz. These losses were somewhat lower then those ex-
perienced in Bun §11 and can be attributsd to the use of 65% HpS04 and the
‘wore fraquent use of A9ABDB jJet., During the firat aix descantations the
A9=-A8DA jet was usmef and the lonses werc high, necessitating an additionsl
desantation to A-1l. Then all metal solutions wers tranasferrsd to A9 vie
A=)1 instaxd of directly, to recover product. Theo AS-ASDB jet was ussd for the
last six decantations and the losses tapered off, Apparently the jetting rate
is directly proportional to the decentstion losses, since the rate was EB-40
minutes for the B jet and only 20-24 minutes for the 4 Jjet. Iuring the next
run the AS-ABDB jot will bo used for all decantations from AS. See Table II
for complete extraction decantation results,

The extraction cake was given the usual one acii, four water washes,
all of four gallon volume. Each wash mas agitated  minutes, settled 70
ainutes and decanted to 2,3" to 3.1” heels on the 05l liguid level mancmeter
using Je’:t A9-ABDE. The waste losg for the combined vashes was ¥ Guries {Geoe
Table I},

Metathesis
The motatheses were norzsl ani uniform reagent quantities wers

used, They were decanted to A8 using jet A9-ASDB and cutting at 2.0" ¢o
Z.2" heels 01 the 01l liguid level manometer. The coabined waste loss of

, the matathesis and metathesis cake wash wus normal {130 Curies).

The metathesis cake solution was treneferrsd to the electrolyais
vessel (B12) in Cell B in thrée shots via B26 and B27. The first was 500
oc of 70% HND3; the sscond 320 oc 70i% HNOg and 200 oc HpO; the last was a
500 coc water wash, MHo™RQifficulty was encountered during this transfer snd
the systen operated satisfactorily. The final velume in 318 was 4000 cc.

Cell B Opevration

The elsotrolysis time -was tha same &o Kun #11 (5 bours at 15 amns.
and 7 hours at 25 amps.). Yo Bariuz earrier wus added,
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After electrolyais the product was transferres 1o precipitator

B, evaporated to dryness, diasolved in 2 liters of water ana reconcentrated
to 310 cc, The product aclution was trunsferred to B2iR by way of Bll with-

out diffisulty, whers two fening nitric precipitations wers made followsd by
" .

The product solution s transferred from Bl17 to BEl9 via B8, the
upper discharges funnel and rovable funnel, The final ovaporation took 4
hours and went without difficulty,
| Final Analyais of the Product was:

Astive Barins 2500 Curies &t 1LST 1100 - 6/17/45

Direction Radiation Reading 2500 Curies 215 .

Contaminants
Pb 57 ng
¥s deans than 0.5 mg
Or less than 0.5 ng
b4 8 17 ng
8r 0.8 rg
Ba 880 mg

The dried produst appeared to bhs the lightest yet turnmed out in
706-D. It was largs in bulk than some and had the usual distridbution ip
the corne.,

The run went without major difficulty and in moat respects was
the nost succesatud 1o dats, Yield (¥3Z) and materig) balence (95%)
ware the best resuits W¥er racorded,

Approxiwately 20 Curies of Barium (from an ®quipzent rinse), the
S8trontiun (in the fiGl-other wante), and a smalj quantity of lodine congen~
trate ware deliversd to 768-C,

Analzg_un

in Tadble Y 'co:a;:{letq anelyticsl data are prasecntsd. Tabla I
gives & suxmation or Barium loasses ror the run. Girect raidiation maasure-
Rmenta were made by »oving the uncoveras ccne under the chicmey ant taking
Teadings at the top of the csll,

Contanination and Radiztion ILXposure

From the standpoint or exposure the run was very satisfactory,

. 30 ?narexpoeuraa wore reported. The building remained &t or nesr bagk-

gound, and the only spill (in sampling 6P) was small and econfined to the
immediete p6 sample blister area,




¥. 4.
A. Hodger —- o/6/es

Building air eontamination, as high as 2000 counta/min/half hour
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TABLE 1

(A1l Guries are calculated to the Shipping Time - 1100 - 6/17/46)

Curies Curies in % Total
ction Code | Product Yaste Product Dissolved
—— e — «-————m ——
Tirat Dissclving Ina 280
2itraction Waste BHHA 1) 0.1
Ssocond Disaolving 1B 270
Extraction Waste EWHR & 0.2
{ - Third Dlssolving 1 241
|__Extraction Waste 8WIZ 18 0.5
Fourth Dissolving 14D 318
Pxtraction Feste €D 15 Q4
H
' P411%h Dissolving iEE 274
i Extraction ¥asie GHKE 12 Oe4
f Stxth Dissolving ur 309
Bxsraction ¥aste sy 15 0.4
Seventh Dissolving 153 260
Extraction Hasts 6YMG 13 Dok
Bighth Dissolving iy 243 ,
. Extraciion Faste guiH ‘ 14 Ced
Hinth Dissolving 1T 241
Extraction Waste 871 28 0.8
Tenth Dissolving . wr | s
Extraction Raeste 8T -37 1.1
Eleventh Dissolving i 1¥K 296
Extraction Waste BIWVE 17 0.5 :
]
- Twelfth Dissolving L, 270 §
Bxtraction Vaste 8REL | 150 4,4 f
Total Dissolved [ =417 i ;
Total Extraction Vaste i 330 946
3
Cako Wash | smy 7 .2
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PABLE I
% Total
Produet Diasolved

Matathesis Zaste gve | 87 8.8
Keotathesia ¥ash 8ECH 43 1.3
Produet in Be6 33 3177 Cwn

L_HBactrolysis Loas SHED 43 1.3
B-6 Bindm &ew 20 0.6

| Feming-Nitric ¥astes P 197 5,7
HCl-ather ¥aste SN-F02 20 0,6
Fina) Product in B-17 i7r 2500
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TABLE IA

Suxmation of Ba Lossss For Run gm
{Curies are Calovictes to IST - 1100 - 6/17/46)

8/8/46

Total Dissolved {Caloulated as 771 Siugs)

5%0

3100.0

Dacay loas (9, 8, 6 Dayn) 1860 35.1
xno-nuun 1n Cell A 167 8.8
‘x;m’!nl;mu,s’a inCall B 280 5.8
Yaa 2500 7.2
Naterial Ralanse 96._‘(__
Totul Quries Found in Dissolver Solution

Caleniated to 1100 - 6/17/48 3417 100,0
Ceéll A ¥aste Loms 467 13.7
Cell B ¥aste Loss 280 8.2
Product Yielad 2500 3.3
Haterial Ealence 3247 95,2
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TABLE IV
™ma Cyclse
Operation Hours heguired
Charging
12 & 293 Slugs
2D 276 i
121 328 bt

Goating Hemoval

First

Seassd
Third

Katal Solution and Hxtraction

- F(A%\ié&ﬁ”ﬁ@>

Extraction Cake ¥ash

Eatathenin

iistathesis Oxke Wash

E & ° &

gake mmxon

Elsctrolysis

Pbh0o Removal

Yoluns Heduction in B=-6

Funing Ritric Presipitation in Be21
BeClp Precipitstion, Weshinp & Product Solution in B-21
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o TAHLE IT
;‘thraction scantatior
¥o loas
_ ® of Product
Hate of Degantation Hesl j Preasent at
Batoh gl /min Gal, Curies ! Desantation
12 A 4.6 3.0 63 22,5
12:8 4.1 3.1 51 98
12 c ) 8.2 2.9 125 15,8
12 h 4.1 3.0 1%6 15,9
12 B 4,9 2.8 ; 128 9.8
12 F 4.7 S ; 304 18.0
iz ¢ 2.9 2.9 284 1.5
13 ¥ 2.3 £.8 73 3.5
21 2.4 2.8 28 0.8
iz7J 3.8 2.9 a7 1.1
12 X S.1 2.8 i 0.8
12 L S.6 3340 cc 150 .4
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- TABLE I1I
Hatathesis
Ba loss '
% of Product
Settling Tinme Hesl Prasent at
Irentment (Eom-az .__oc | Curies Decantation
First Uetathesis 2% 3480}
. )-.--— 37 2.5
Second Metathesis 2% 3350) -
First Mstathesis ) )
Cake Wash 25 4320)
' ) ) }--.--
3scond Ketathasis ] ) @ 1.8
Cake Wash 2x 1200)
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