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0.0 ABSTRACT

This report presents data obtained from processing 33 Clementine
Reactor fuel elemsnts in the ORNL Metal Recovery Plant to recover
approximately 15 kg of plutonium and 0.16 g of americium.

1,0 SUMMARY

The Los Alamos Clementine Reactor fuel elements were processed in the Metal
Recovery Plant to recover a total of 14,622 g of plutonium and 0.16 g of
americium. A total of 14,716 g of plutonium was shown by analysis to be contained
in the ORNL dissolver solutions; Los Alamos S.F. data had indicated the amount
to be 15,005.5 g. '

The plutonium was recovered by dissolving the fuel elements, separating the
plutonium from americium by a modified Purex solvent extraction cycle, and
isolating the plutonium on a resin bed. Americium was recovered by neutralizing
the aqueous waste stream from the plutonium extraction column, separating the
americivm from ionic contamlnants by solvent extraction and isolating the

americium on a resin bed.

The pluﬁonium product from solvent extraction was concentrated tenfold by
gorption on Dowex 50 resin followed by batch elution with 6.0 M nitric acid.
The product solution from the resin column, containing an average of 51 g of
plutonium per liter, was shipped to the Rocky Flats site for further processing.

The gross beta and gamma fission product decontamination factors from
plutonium were 250 and 175, respectively. The relatively low decontamination
factors were due to a low concentration of fission products in feed solution.
All plutonium recovered from the Clementine fuel met fission product specifica-

tions for recovered plutonium.
A total of 0.15 g of americium wag recovered.

The total cost of recovering Clementine Reactor fuel was $56,834, or $3.88

per gram of plutonium recovered.
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2,0 INTRODUCTION

The Los Alemos Fast Breeder (Clementine) Reactor used plutonium fuel
elements. After it had operated from late 1947 to early 1953, one of the fuel
elements ruptured, conteminating the coolant and other fuel rods, and the
reactor was shut down. The Atamic Energy Commission requested that the ORNL
Metal Recovery Plant recover the plutonium and associated americium from the
33 elements. These elements were nickel-coated, gallium-alloyed plutonium rods
encased in mild steel cans. The rods had been fabricated from 200 Mwd/ton and
400 Mwd/ton plutonium and had been irrediated 4t Mwd in the Clementine reactor.

This material wes prooessed. in the ORNL Metal Recovery Plant from Septembex
15 to October 15, 1954. The objective of this progrem was to recover the
Plutonium and americium sufficiently pure and concentrated for further pro-
cesslng at the Rocky Flats asite and the University of California Radiation
La.bo:l:atory, respectively.

3.0 DESCRIPTION OF THE PROCESS

3.1 History and Description of Clementine Fuel Elements

The Clementine fuel elements consisted of gallium-alloyed plutonium slugs;
each slug was approximately 0.64 in. in diameter and 5.5 in. long, weighed
approximately 455 g, and was coated with a 0.003-in. layer of nickel. The
nickel-coated plutonium rod, along with a 0.345-in.-thick 0.647-in.-dia (about
30 g) normal uranium wafer, was enclosed in a mild steel can. No bonding
materlal was used in the fabrication of these pleces. Infommation recelved from
Los Alamos(]‘) indicated that 6 kg of the fuel elements had been fabricated from
200 Mwd/ton plutonium while the remaining 9 kg had been made from 40O Mwd/ton
material.

The rods were irradiated for a total of 4 Mwd in the Clementine reactor,
vhich was operated at an average power level of 20 kw, fram late 1947 until
January, 1953. Based on the radiation history of the plutonium, it was estimated
that approximately 3 g of americium was associated with the 9 kg of 400 Mwd/ton
plutonium.



3.2 Chemical and Equipment Flowsheets .

The chemical floweheet(a) (3)(4) (Figs. 3-1 and 3-2) was designed to recover
the plutonium and americium from the Clementine fuel elements at a purity and
concentration acceptable to Rocky Flats and Livermore, respectively. The ma jor
items of process equipment and the flow of process solutions are shown schemati-
cally in Figs. 3-3 and 3-k.

Processing consisted in dissolution of the fuel elements; one solvent
extraction cycle for plutonium separation, decontemination, and isolation; and
neutralization of the aqueous waste stream from the plutonium extraction cycle
followed by a solvent extraction cycle for americium separation and isolation.

A fuel element was removed from the shielded shipping container to a amall
lead pig and placed in the dissolver dry box. The slug was then transferred to
e small stainless steel basket, which was secured to the dlssolver hatch with a
stainless steel chain, and lowered into the dissolver. Fifty gallons of 13 M
nitric acid and sufficient concentrated hydrofluoric acid to obtain 0.05 M HF
wore added to the dissolver, and the solution was refluxed at maximum temperature
(approximately 125°C) for 12 hours. After refluxing, the dissolver solution
was allowed to cool, was steam-Jetted to one of two feed tanks (A-6 or A-8), and
sufficient 2 M aluminum nitrate was added to the solution to give an ex‘bzﬁction
feed solution which was 1.3 M in aluminum nitrate and 4.0 M in nitric acid.
Aluminum nitrate was required to promote the extraction of americium.

The adjusted feed solution was pumped to the plutonium extraction columm (IA)
in which the feed solution flowed countercurrently to a stream of solvent (tributyl
phosphate in Amsco diluent). The plutonium was extracted by the solvent. The
plutonium-bearing solvent, after being scrubbed with dilute nitric acid, cascaded
into the stripping column (IB) in which the plutonium was stripped by an agusous
solution of hydroxylamine sulfate. The plutonium-bearing aqueous stream (IBP)
from the IB column cascaded through the IBP surge pot and sand filter and then
through one of three resin columms, operated in parallel, where the plutonium was
sorbed on Dowex 50 resin. When one resin column was loaded with approximately
500 g of plutonium, another column was put on stream, and the plutonium was
eluted from the loaded unit with a mixture of nitric acid and sulfamic acid.



GESRET
Dwg. 22757 ¢
Part 3

~]_COLUMN DISPLACEMENT |

IAS !
SCRUB
PRODUGT f
Rote 17 _galshr Rate 0.8 gol/hr 1
HiGs. 0-SM U ELUTRIANT | |ir==mme- ~{ HNGy ~4.8M |
Rate 0.8 gal/hr Pu 48 g/liter !
Scrubbed off-gas I8W H2504 O'.ZSM F-— Pu 500 g/column |
to stack~—— NHp0H-3Hz504 0.05M i
: I/hr 1o solvent 2
s A (N [ ~| EFFLUENT FRoM | _.{
NaOH RECONDITIONING '
CLEMENTINE o Pu ELUTRIANT | :
SLUGS o Rote 0.8galhr | (8% |2 |
Pu 450 g = 185 HNOz 5.7 M i 3 1
U 30 g & STRIP NH,SO3H 0.3M : = RECYCLE !
(0.84 inch dia x 0 To waste o
5.5 inches long) tank Rate | 2.5 gal/hr II = :ﬁ;@ ~2.§N{;ullnr R
e NHOH - L H;50, —0.05M | 5 Enes i LA
OSEREEL BB N '
Ti !
Vol 50 gal DISSOLVER. SOLUTION i 2 RECONDITIONING I
HNO3 I13M Rate 50 gal/12 hr | SOLUTION ! 5
HF 700 ml Rote 0.8 gal/hr | 2
HNO3 0.1M L WASTE
= NHpSO3H 0.1M I Rate 2.5 gal/hr*
OMP NG IAF = ; HNO3 03M
G REk%ékT SOLVENT EXTRACTION ‘; g 18P SRR e - Pu a 102 ¢/m/m|
Vol T ol FEED 6' a‘ Rate 2.5 gol/hr |
AlINO3)5'SHa0  2M Rote 10 gol/hr g o Pu 153 g/liter
Pu 1.49 mg/mi = -
AlINO3)3 1.3M =] = * Rate increased by 0.8 gal/hr
HNO3 4.0M 'G o0 during uronium elution
HF 0.05M < o
= ©
COMPLEXING 53 =
REAGENT N L2l
Vol 23 qal 5 =
AIINO3)3-9H0 2 M a a
2 a
IAW
’_-—I__, Rote 1.7 gal/hr
:IN(:30313 ?T 5‘ —=To Amerqcium'_ﬁx:rnctinn
TB PURGE Am 1 3510 %mg/mi gnd Jiselotion
Rate 1.0 gal/hr Pu <0.0001 mg/mi
TBP 30%
Amsco 70% Fig. 3-|
ol GHEMIGAL FLOWSHEET FOR PROGESSING
— CLEMENTINE REAGTOR FUEL ELEMENTS
Rate 4.5 gal/hr
TBP 30%
Amsco 70%




From IA

(Ir:lur'nn—l

—SECRFT

From 1B
Column—r Dwg. 22757 ¢
oBx IBW SRS SWS Part 4
Rate 3.0 gal/hr Rate 5.5 gol/hr Rate 10 gal/hr Rate 10 gal/hr
HNO; 0.05 M {(from 1B Column) NoOH 0,IM HNO3 0.05M
ANHYDROUS
AMMONIA
Rate 11 Ib/hr IOAS
Rate 5,0 gal/hr
NH4NO3 4M
oIBw
ANHYDROUS Rate 20.0 gal/hr
AMMONIA
IAW
RECOVERED
NEUTRALIZER r AP — r EgLVENEI'
X .| L STORAGE
IBP
Rate 3.0 qol/hr
Al(NO3) Am ~6x 107%/liter
z
z =
= = %
o 2 = =
3 S = Q 2
IIAF o o s Q 3
= > o
Rate 30 qal/hr =
NH4NO3  5.0M o = 3 i 2
Al 0.2M = = 2 > €T
Am  6x1075mg/ml () P z o o
< = o Q <
o [T = w =
i = = =
= wn _1 = =
L) o =d =
E E {2] 1w w
< = > >
< € =l A
< o < o o
() — —= F 2 f
IAW ITAaX IBPW SRW SWW
’;]’(‘383)3 ?T% Rate  15.0gal/hr Rate 3.0gal/hr Rate 10 gal/hr Rate 10 gal/hr
o,
Am 1310~ *mg/mi The | 30%
Pu 0.0001 mg/m} Amsco 70 % TIB PURGE
| | Raote 5.0 gal/hr
I aw TBP 30% Flg gus
A T0%
Rate 35.0 gal/nr e CHEMICAL FLOWSHEET FOR PROGESSING

CLEMENTINE REACTOR FUEL ELEMENTS



~LEGENG -

DENSITY RECORDER

I.IQUID LEVEL
AECOROER

RoLL RECORDER
B

SWS TO SOLVENT
WASH COLUMN

LRC
DP CELL

1BW SEPARATOR

=

18S

HYDROXYLAMINE
SULFATE

c03M

MILTON-ROY
PUNP

T0 SOLVENT
RECOVERY OR
STORAGE

ELUTRIANT
HEAD TANKS

WASTE
SURGE
TANK—|

Gl

1 WASTE STORAGE

100 GAL

TSEORET
Dwg. 22754 ¢
Part 3

CONTROLLER
A1{NO3)y TH) TEMP. RECORDER
GPS-1 LAPP
300GAL, S ) SAMPLER
CPS-i LAPP
145 10 Py
EASTERN EXTRACTION
CENTRIFUGAL o COLUMN
PUMP
5
4 b
18F
NaOH
50 GAL |
—OFF-GAS
Y
HEOy : AR—(} @@ AIR
Ha0 @@
(3 O
Ha0
TO SETTLING
hasH. FEED TANK FEED TANK
a6 a8
OFF-GAS
| causTic
St SCRUSBER
2000 GAL 2000 GAL
OPER VDL 1500 GAL OPER VOL 1500 GAL
CLEMENTINE
SLUGS
T0 WASTE
Nz TANK(P-1)
i) T0
R oRY SETTLING
Aox BASIN
D o=
6 L coMpENSER 1N AR cPS-2
LAPY
76 PULSA-
DISSOLVER ( FEEDER
500 GAL TITER TUBE
OPER. VOL.
GAL

STEAM.

CONDENSATE TO
SETTLING BASIN

IaP
1ax
CP5-4
LAPP
PULSA-
FEEDER
ORGANIC ]
3 PURGE
14
Pu EXTRACTION
COLUMN- a”0Ia
X 32 FEET HIGH— iy
PULSE PLATES APP
(=12} PULSA-
FEEDER

SAND
FILTER—

AIR

" 2-ProDUCT
OVERFLOW
POT

CAPACITY

AR

)

HIGH - APPROX.
26 LITER CAPACITY

—

————=To 1AW
Neutrolizer
10 Pl
(WASTE
TANK)
To 18f POt I

WASTE
ACCUMULATOR

SUBMERGED
CENTRIFUGAL

i(3w'r”mn % 20" HIGH

RESIN COLUMNS

Fig. 3-3

EQUIPMENT FLOWSHEET FOR PROGESSING
CLEMENTINE REAGCTOR FUEL ELEMENTS



TAW
From IA
Column

%Si SRS
NHgNO5 NaOH MILTON-ROY PUMP
GAL
s0.GAL LRC s 1ow
DP CELL FROM 013
AMMONIA
1AW NEUTRALIZER
S 25 GAL r
1
% '
H I i
sl o i] map
MILTON-ROY N
SETTLING H
BASIN PUNP oms | i HO0 _—
[
20 ! ACCUMULATOR
PISTON t
PULSE ACCUMULATOR ] PISTON
sat rna PUMP 1 PULSER
Uty Lty 1
MILTON ROY !
PUMP :
1
SAMPLE
P POT
PURGE~
AMMONIA
L
R Q 6 .
0 s STEAM
1 )
L. ! __4 U s 0
FEED TANK FEED TANX TNK
D-1 c-3 By
00 GAL 500 GAL SHALE
: '
]
: 1 WASTE TANK
! -
H i a3
1
csley [N el
; D 2000 GAL
cPs-2
LaPP To waste
vt {p-1}
max | SOLVENT
ua . SURGE
AMERICIUM usx | L. 2ggp

FROM 0.5 M HNO3 HEAD TANK emeomcmem

SRS

EXTRACTION
COLUMN
6-5/6"'1D X 4r-9"HIGH
PULSE PLATES

MIGRO-METALLIG
“UURILTER
— 6P HEAD TANK

——e=-0VERFLOW TO

Dwg. 22754 ¢

n-8
AMERIGIUM STRIP
COLUMN —6-5/8" 1D X
36-g' HIGH

(c-1}

POT

Part 4
ac —LEGEND—
GELL @ DENS:TY RECORDER
LI1QuID LEVEL
RECORDER
H LL RECORDER
- ANTRO B
1
) (R Temr. RECORDER
: H0
! (5) sanPLER
1
1
]
1
|
1
]
]
’
1
'
I
1
1)
)
1
I
I
1
1
I
1
1
1
RECOVERED
SOLVENT
STORAGE
€2
400 GAL
e | /
‘ It SOLVENT WASH
COLUMN-s DI
SOLVENT X16-0" HIGH
RECOVERY NO PLATES
COLUMN
0 TO WASTE
8* DIA X TANK (P-1)
20'-0" HIGH

PULSE PLATES

EQUIPMENT FLOWSHEET FOR PROGCESSING

* MZ.—E»—W

Fig. 3-4

CLEMENTINE REACTOR FUEL ELEMENTS




-8«

Prior to elution of the plutonium, the uranium that was retained on the resin was
removed from the column with sulfuric acid solution. The Pu(NO3) 3 product
solution was transferred to shipping containers and shipped to the Rocky Flats
site.

The americium was recovered from the aqueous stream from the plutonium
extraction column (IA)., This was neutralized (fH 2) with anhydrous ammonia,
90 per cent of the neutralization being accomplished continuously in the neutra-
lizer and the remainder in one of two feed tanks (C-3 or D-l1). The neutralized
solution was pumped to the americium extraction column (IIA) in which the americium
was extracted by a stream of solvent (TBP-Amsco). The smericium-bearing solvent,
after being scrubbed with ammonium nitrate solution, overflowed into the IIB
etripping colum. The americium was stripped from the solvent with dilute nitric
acid. The acidic americium solution (IIBP) flowed to the IIBP surge tank, from
which it was pumped through a Micro Metallic filter to a resin column for sorption
of the americium on Dowex 50.resin. The americium was eluted from the loaded
resin column with ammonium acetate -- acetic acid solution.

The solvent was continuously contacted with sodium hydroxide solution and
then washed with acid prior to being reused.

The principal process wasbe, aqueous waste from the americium extraction
column was collected in a storage tank (A-3) and disposed of in the ORNL shale
pit. Other process wastes, principally from the resin columms and solvent
treatment, were cambined in a tank (P-1) and Jetted to the tank famm (tank W-5
or W-6).

4,0 PLUTONIUM CYCLE

4,1 Plutonivm Recovery and Material Balance

Analyses of dissolver solutions indicated that the 33 Clementine reactor
fuel elements contained a total of 14,716.06 g of plutonium, or 98 per cent of
the 15,005.52 g shown on the S.F. trensfer document from Los Alamos., A total
of 14,622.54 g of plutonium was recovered as product, representing a recovery of
99.4 per cent, baged on dissolver analysis.,



4,2 Dissolution

Results of the first slug dissolving (solution analysis and visual inspection
at 4-hr intervals) indicated that the slug would completely dissolve in 12 hr
(Fig. 4-1). The majority of subsequent dissolutions were complete in 12 hr,
although, 16 to 20 hr of boiling was required for complete dissolution in a
few instances.

The detailled dissolving data are presented in Table 8-1.
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4.3 Feed Adjustment

Iaboratory studies indicated that the concentration of ammonium nitrate in
the feed solution to the americium extraction column would be insufficient to
salt the americium into the solvent. Therefore, sufficient 2.0 M aluminum
nitrate solution was added to the dlseolver to make the feed solution 1.3 M
in aluminum nitrate and approximately 4.0 M in nitric acid. (The salt solution
wvag added to the dissolver because it was easler to add it to this tank than
to the americium cycle feed tank).

4.4 Extraction Cycle

The Metal Recovery Plant extraction columms operated at an on-stream
efficiency of 88 per cent. An average of 578 g of plutonium was processed
per operating day.

4.5 TFlowing Stream and Composite Losses of Plutonium

The plutonium loss from the first cycle was 0.1l per cent, based on analyses
of flowing stream samples taken at 12-hr intervals. The plutonium loss for the
vhole progrem was 91.4t g, or 0.63 per cent, based on samples taken from waste.
tanks (P-1 and A-3) in vhich all process waste streams were collected. Individual
stream losses are presented in Table 4-1,

Table 4-1

First Cycle Plutonium Losses

Loss,
Stream % of IAF Pu
IAW 0.003
IBW 0.13%
IBEW 0,001
Total 0.139

Composite 0.625
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4.6 Plutonium Fission Product Decontamination

Radiochemical analyses of feed and product solutions indicate that the
plutonivm gross beta and gamma decontamination factors were 250 and 175,
respectively. These relatively low factors were due to low fission product
activity in the feed solution. All plutonium recovered met fission product
specifications for highly purified plutoniuin.

The individual fission product decontemination factors are shown in Table
b2,

Table L-2
Plutonium Fission Product Decontamination Factors

Foed Anslyses . Product Analysea, = Decontamination
Constituent cts/min/ml cts/min/mg Pu  cte/min/ml cts/min/mg Pu Factor
Gross B 9.65x10°  1.22x10° 2.40x10°  4.89x10° 250
Ru B bMuxl0°  5.57x107 5.79510°  1.18x10° 170
Zr B 3.2 x10°  4.06x10° 226 5 800
Nb B 1.58x10° 2.0 x10° 48k 10 200
Co B 2.6 x10° 3.3 x10° 4 210t 861 100
TRE B 3.7 x10°  4.69x10° 5.06x10°  1.03x10° 150
Zr B 3.2 x105  4,06x10° —-- —- ---
Gross ¥ Lok wv/ml 511 mv/ml Pu 145 mv/ml = 295 mv/ml Pu 175

4,7 Plutonium Product Analyses

The plutonium product fram elution of the resin columns had an average
plutonium concentration of 50.84 g per liter, an average nitric acid concentration
of 4,23 M, and an average urenium content of 0.73 per cent of the plutonium
content., The specific activity of the plutonium product averaged T.49 x 107
alpha counts/min per milligrem of plutonium, calculated from the ratio of the
gross alpha concentration (counts/min/ml) to the plutonium concentration (mg/ml)
ag determined by the potentiometric method of analysis. Analyses of the .
individual product solutions are presented in Table 8-2, Appendix.



-12-

At the request of the AEC, the plutonium product from the 200 Mwd/ton
mterial was kept separate from the 400 Mwd/ton material.for separate processing

by Rocky Flats.

The contents of nine containers were analyzed for plutonium
isotopic content (see Table 4-3).

Table 4-3

Isotopic Analysis of the Plutonium Contained in

Nine Shipping Containers

Approximate

Conta.iner No. Plutonium Isotopic Content, wt % Irradiation Level,

PP- 239 250 241 Mwd /ton

101 98,09 + 0.05 1,84 + 0,04 0,07 + 0,02  Mixed (200 + 600)*
102 98.48 + 0,05 1.48 + 0,05 0.0k + 0.01 200
103 98.59 + 0.06 1.40 + 0,06 0.0L + 0,005 200
10k 98.55 + 0.05 1.hk + 0.04 0,02 + 0.01 200
105 98.60 + 0.0k 1.38 + 0,03 0.022 + 0,01k 200
106 98.45 + 0.07 1.5L + 0,05 0.033 + 0.018 200
107 98,06 + 0.18 1.91 + 0.18 0,026 + 0,014 koo
108 97.86 + 0,04 2.08 + 0,03 0,06 + 0.0L %00
109 97.91 + 0.02 2.0k + 0,04 0.053 + 0.0Lk koo

(2) The first resin column loaded with clementine plutonium had a heel of

600 Mwd/ton material fram the previous Hanford Metallurgical Waste Program.

5.1 Americium Becovery and Material Balance

5.0 AMERICIUM CICLE

(2)

The feed to the americium extraction column contained 2.505 g of americium and
gince 0.9% g was lost to the waste streams, 62.4 per cent of the americium should

have been recovered.
the program ylelded only 0,155 g of americium,
indicated that the resin retained 0.138 g.

over-ell material balance of 49.6 per cent.

However, elution of the americium resin columm at the end of
Analysis of the eluted resin
Thege values gave an exceedingly poor
The samples of waste solutlons,
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rarticularly the IIAW samples, contained a great deal of precipitated salts,
making 1t difficult to obtain a representative sample and to pipet an aliquot
for analysis. The poor quality of the samples is probably the reason for the
low material balance.

5.2 Feed Prepaxation

The americivm recovery cycle was not operated when fuel elements containing .
200 de/ton plutonium were processed. The agueous waste stream from the
plutonium extraction column was neutralized with ammonia and sent directly to
the waste storage tank (W-6). When 400 Mwd/ton material was processed,
americium was recovered.

5.3 Americium Losges

The emericium loss for the program was 37.6 per cent , based on analyses of
collected waste solution. Individual atream losses are presented in Table 5-1.-

Table 5-1
Americium Cycle Losses

Loss,
Stream % of IJAF Am
IIAW 4.8
IIBW 15.51
IIBPW T.3
Total _37.6

6.0 PROGRAM COSTS
6.1 Total Cost

The total cost of the Clementine progrem was $56,834 (Table 6-1). A total
of 14.7 kg of plutonium was recovered at a unit cost of $3.88 per grem,



=1

6.2 Operating Cost

The Clementine progrem lasted from September 15 to October 15, 1954, and
during this period, the operating cost was $42,608.

6.3 Postoperating Cost

The Metal Recovery Plant was shut down from October 15 to December 15, 1954
to convert the plant from plutonium recovery to irradiated uranium slug
processing. The $77,958 cost for this period was prorated to the Hanford
Metalluréioal Waste and the Clementine Programs in proportion to the amount of
plutonimi processed in each progrem (67 kg during the Hanford program and 15 kg
during the Clementine program)., The Clementine progrem wes charged $1h,226 for
postoperating costs.

Table 6-1
Summary of Metal Recovery Plant Costs for the Clementine Program

Operating Cost _Program Cost
Subtotal % of Total Plutonium
. Cost, Operating Cost, % of Cost,
Type of Expense $ Cost $ Total  $/g
Operating Costs 42,608 75.0 2,91
Pilot plant labor 9,062 21.3 0.62
Analytical services 6,122 k.4 0.42
Chemicals and supplies 6,909 16.2 0.47
Protective clothing 975 2.3 0.07
Engineering and maintenance 1,049 2.5 0.07
Miscellansous charges 362 0.8 0.02
Worked materials b, 67h 11.0 0.32
Expense allocation 9,476 22,2 0.65
Health Physics 1,870 h.h 0.13
Research Director's Dept. charges 1,000 2.3 ' 0.07
Division Director charges 1,109 2.6 0.07
Postoperating Cost : 14,226 25.0 _0.97

Total 56,834 100.0 3,88
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8.0 APPENDIX
The dissolver data and the plutonium product analyses are summarized in Tables
8-1 and 8-2,
Table 8-1
Sumary of Dissolver Data
Disgolver Data Total Plutonium, g
Plutonium Specific
Dissolving | Volume, | o Activiiy, a Activity, ORNL Los Alamos
No. liters dte/min/ml cts/min /mg Annlysis S. F. Data
1 175 1.77210° 7.62x10° 106,50 457.90
2 176 1.59x10° 7.62x10° 367.24 456,16
3 171 2.2&:108 7.h51109 514,15 45k .50
b 170 1.89x10° 7.45x10° © 431.28 455.81
5 150 2.19x10° 7.49x10° 438.59 ~ 1457.30
6 169 2.05x108 7.49x10° 162.55 458,70
17 161 | 2.08mad® 1.17x10° 467.06 457,00
8 159 2.0kx10° 117210 152,38 L5419
9 193 1.93x100 7.1710° 519,51 449,20
10 184 1.80x10° 1.57x10% 437.52 455.60
11 186 1.Thx10® 1.57x10° 427.53 456.96
12 179 1.87x108 7.63%10° 438.70 154,00
13 175 1.82x10° 7.67x10° 415.25 453,00
1% 177 1.83x10° 1.67x10° h2p.31 453,20
15 176 1.88x10° 1.67x10° 431.40 5k .30
16 188 1.84x10° 7.67x10° 451.00 153,50
17 137 2.38x10° 1.67Tx10° 4¥25.11 445,30
18 192 1.92x108 7.53x10° 189756 452.10
19 167 1.92x10° 1.53x10° 425,82 456.76
20 360 1.91x10° 1,56x10° 909.52 910.55
21 351 1.92x100 7.53x10° 89%.98 910.22
o2 360 1.81m10° 1.59x10° 858.50 910.00
23 361 1.93:108 7.56x109 921.60 900,43
2h 362 | 1.90m0° 7.60x10° 905.00 910.71
25 350 1.81x10° 7.63x10° 830.28 914,09
26 357 2,05x10°  1.5Tx10” 966,78 91k, 1k
_Heel 189 2.33:106 7.41x10° 5,9k ——-
Total 1,716.06 | 15,005.52
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Table 8-2
Sumary of Plutonium Product Anslyses

Product Pu Total Specific a,
Container | Conc, Pu, B, Gross &, |Activity, O, U in Pu,

No. g/l g N cte/min/ml |cts g

§-47 | u9.18 881.50 5,10 | 3.75x10° | 7.62x107 | 2.474 0.28
N-23 | 51.81 900.46 b4 | 3.86x10° | 7.h5x10! | 3.580 0.40
N-20 | sh.72 95T.11 ¥.20 | b.20200° | 7.h9mo! | 7.204 0.76
N-9 67.60 | 1,237.82 5,20 | 4.850.0° | 7.17x10" | 3.003 0.2}
N-19 | u8.32 851.50 3.60 | 3.66200° | 7.57x107 | 7.01% 0.82
N-29 | b2.4s5 753.19 3.20 | 3.248x10° | 7.63x107 | 5.678 0.75
§-21 | 56.46 | 1,004.99 3.80 | 4.33110° | 7.67x10' | 7.049 0.70
N-36 | 50.34 913.42 p.10 | 3.86x10° | 7.67x107 | 8.1 | . 0.89
N-31 | 56.59 990. 14 5.60 | b.26x10° | 7.53x207 | 9.241 0.93
N-38 | 52.75 913.68 5.50 | 3.99x10° | 7.56x107 | 5.456 0.60
N-30 | b7.04 831.53 60 | 3.54x10° | 7.53x107 | 6.169 0.74
§-50 | 59.81 | 1,115.93 500 | 4.54x10° | 7.59x107 |10.337 0.93
N2k | 50.63 867,14 5,20 | 3.83x10° | 7.56x107 | h.62h 0.53
N-15 | 42.65 T11.25 b.20 | 3.24x10° | 7.60x207 | 2.570 0.33
N-17 | 50.h9 916.90 4.05 | 3.85x210° | 7.63x10¢ | 1.780 0.19
v25 | 3e.62 | 6041 b.70 | 247200 | 7.57x107 | 6.803 1.12
N-32 3.28 67.93 5.5 | 2.18x10° | 6.652107 | 9.506 | 1k.00
N-L8 9.30 181.09 1.30 | 6.89x10® | 7.uix0! | 5.647 3,12
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