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Abstract

The Hanford continuous anion exchange process for purification and concentration of
plutonium nitrate solutions is discussed. Information is given on the unique process
chemistry and aspects peculiar to plutonium processing. The continuous contactor

design and operating experience is reported..
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CONTINUQUS ANION EXCHANGE PROCESSING OF PLUTONIUM

G. C. Oberg and W. H. Swift

October 3, 1961

Introduction

Throughout the United States, Canada and Europe, various ion exchance processes
have been developed and adopted for the final purification and concentration of plu-
tonium nitrate solutions. These processes have been applied to the plutonium pro-
duct streams from primary reactor fuel processing plants at both the Savannah River
and Hanford Purex Plants. In addition, ion exchange processes have been applied to
the aqueous reprocessing of plutonium metallurgical scrap.

The first major process application was the tri-valent plutonium cation exchange
technique developed at Oak Ridge National Laboratory, Hanford, and the Knolls Atomic
Power Laboratory. This system is employed as a conventional fixed-bed process at
the Savannsh River Plant(l) (22 The primary advantages of the cation exchange process
are its adaptability to processing very dilute plutonium solutions and its ability
to produce a highly concentrated plutonium product.

At the Hanford Purex Plant, evaporative concentration of plutonium was employed
initially. However, difficulties were encountered with corrosion, formation of plu-
tonium (IV)Iﬁitrate polymer and high product acidity. More recently, the quadrava-
lent plutonium anion exchange process has been extensively developed and applied at
Henford and Savannsh River. In the latter case, the application is sgain in con-
ventional fixed beds and applled to processing of metallurgical wastes.

(i) Tober, F.W., "Concentration and Purification of Uranium and Plutonium and Neptunium
and by Ion Exchange in Nuclearly Sefe Equipment"”, Proc. 2nd Inter . Conf. Peace-
ful Uses of Atomic Energy, Geneva, 17, P/520 pp 574-85, 1958.

(2) Orth, D. A., E. L. Fleld, and J. H. Rodke, Ind. Eng. Chem 53, 685 (1961)
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The subject of this paper is the application of anion exchange to the process-
ing of the Hanford Purex Plant Plutonium product wherein the scale of operation
demanded the use of continuous ion exchange contacting equipment. The primary
function of the continuous anion exchange process at Hanford 1s the decontamination
of plutonium from last traces of filssion products and other undesirable metallic
ions. Decontamination factors for zirconium-niobium-95 ranging up to ten are re-
quired to meet product specifications. This is not only being met but is exceeded
in the operation of the present contirmuous andon exchange unit. In addition, a ten-
fold increase in plutonium concentration ls attained in the process. At this writ-
ing, because of the success of the operating unit, a second continuous anion ex-
change unit is being installed at Hanford in the Redox FPlant.

Process Chemistry

The basic process chemistry of the plutonium anion exchange process has been
extensively described by Ryan and Vmeelwright(3)(’+). The more important process
aspects are briefly reviewed here:

A. Eguilibrium Considerations

Plutonium is one of the few elements that form anionic nitrate complexes
and can readily be absorbed on anion exchange resin from nitrate solutions.
Figure 1, (Distridbution Coefficient versus Nitrate Molarity) illustrates this
absorption behavior by plotting the distribution coefficient (Kj) for plutonium
versus the nitrate molarity for a typlcal anion exchange resin. In nitric
acid systems, the distribution coefficient increases with lncreasing nitrate

concentration up to about 7.3 M HNO, and then decreases gradually at higher

3
acidities. Temperature also affects the distribution with lower coefficients

535 Ryan, J. L., E. J. Wheelwright, Ind. Eng. Chem. 51, 60 (1959)
4) Ryan, J. L., E. J. Wheelwright, USAEC Declassified Report, HW-55893,

Jamary 2, 1999.



Unclassified -6~ HW-8A-2290

being obteined at higher temperatures. It is belleved that plutonium is absorbed

" as the Pu(NO3)é= complex and, as the nitric acid concentration is raised from 1 M
to 7.3 M the increasing nitrate activity promotes formation of Pu(NO3)6ﬁ. Avove
about 7.5 M rapidly increasing hydrogen ion activity promotes the formation of
the acidic complexes HPu(No3)6’ and H2Pu(N03)6. At low nitric acid concentrations,
i.e. below 1 M the equilibrium is reversed and plutonium can be readily eluted from
anion exchange resins. These two equilibrium aspects form the basis for the plu-

tonium anion exchange process.

B. Kinetlc Conslderations

Kinetic factors are also of importance in the process as can be seen in Flgure
2 (Plutonium Absorption Rates on Dowex-l X-4). Here plutonium absorption on Dowex-1
is shown as a function of time and temperature. As shown by shallow bed experiments,
increased temperature markedly improves the rate of plutonium absorption; a loading
of 200 mg of plutonium per gram of resin requires 300 minutes at 25°C and only 25
minutes at TO°C. Thus, the less favorable equilibrium at high temperaturecs is
overcome by improved kinetics, and in fact, it was this observation that made
feasible the concept of Pu anion exchange process. Figure 3 (50% Break Through
Capacity for Deep Bed versus Temperature) data taken on deep static beds indi-
cate that process-wise the optimum temperature i.e. maximum plutonium absorption
oceurs at temperatures between 60 and T0°C. Increasing absorption rates achieved
with increased temperature of operation are overcome by the decreasing distribu-
tion coefficients. Nevertheless, because of the highly favarable equilibrium and
strong kinetic effects even at elevated temperatures, kinetic properties are
process controlling.

C. Choice of Resin

The system properties discussed above are of general applicablility. Resin

type is another variable with coms iderable impact on process capacity. Flgure
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4 (Loading versus Time for Various Cross Linkages) indicates the effect

of resin cross linkage on plutonium absorption. The more porous resin absorbs

plutonium much more rapidly.

From an engineering standpoint, it 1§ desirable to use & resin of as large s
particle size as possible and for this reason the absorption characteristics of
several commercial resins were examined in shallow bed experiments. Figure 5
(Absorption Rates of Commerical Resins) showskinetic data for seversl resins of
varying mesh size, cross-linkage, and funétional exchange site nature. The load~-
ing rates at 60°C indicate that Dowex-1l X4 (50 to 100 mesh) 1s superior. Permutit
SK (20 to 50 mesh) is, however, sufficiently fast for process purposes to permit
taking advantage of its larger mesh size, the latter desirable for continuous con-
tactor use.

Radlolytic and chemical damage to the ion exchange resin must be considered in
the choice of resin. FPlutonium as an alpha emitter is not generally considered as
a radiocisotope capable of radiation damage to materials. Radiation damage is nor-
mally associated with beta, gamma, and neutron radiation rather than with short
range alphe particles. However, in the case of ion exchange resin loaded with plu-
tonium to the extent of 50 grams plutonium per liter of resin, and cohseqpently under
conditions of intimate conmtact of the resin with the radiation, the alpha radiation
is absorbed and the dose rate is on the order of 105 roentgens per hour. Since
most elastomeric organic materials begin to show considerable radiation damage at
levels of 108 roentgens, the ability of various resins to withstand damage 1s of
considerable process importance. Rediation damage can affect both exchange capacity
and the effective cross-linkage percentage. OFf the resins examined, Permutlt SK was
found most resistant to damage by radiation(3). When irradiated to 3.4 x lO8 roentgens,
exchange capacity decreased 35 percent but physical damage i.e. cross-linkage re-

‘ duction was small.
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Strange nitric acid solution at 60°C is not a desirable environment for ‘organic
materials such as ion exchange resins. This is particularly true in static,;non-flow
systems where the oxidation of organic material by nitric acld results in the genera-
tion of nitrate lon, further accelerating the attack. However, in continuously flow-
ing systems, the oxidation products are continuously removed and the stabilities of
commercial resins é,re adequate for process use.

Bquipment and Operation

The Hanford plutonium ion exchange unit which is patterned after the Higgins
continuous unit,‘ consists of absorption (XA) and elution (XC) columns connected by
& downcomer which permits flow from the top of the absorption column to the bottom
of the elution column as shown in Figure 6 {Continuous Plutonium Anion Exchange
Flow Diagram). Connected to the top of the elution column is a resin receiver
which drains into the resin reservoir directly below. The bottom of the reservoir
is connected to the bottom of the absorption column. Large two-way plug valves
are located at the bottom of the absorption and elution columms with a three-way
valve connecting the top of the elution column and the resin rec;eiver to the resin
reservolr. A push tank with its connecting alr line jolns the resin reservolr and
supplies motive power for the resin movement. Connections for the introduction of
liquids are located at the middle of the extraction column (XAF) and on top of both
the absorption (XAS) and elution (XCX) columns. Aqueous waste streams exit the
bottom of the absorption (XZAW) and elution (XSW) column and the product stream
(XCP) leaves from the bottom of the elution colum.

Both the absorption and the elution columns are malntained completely full of
resin with the reservoir about three-quarters full. With the large plug valves open,
resin flow is accomplished by supplying air pressure to the surface of the liquld

in the push tank which moves the liquid down through the reservoir, up through the
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ebsorption columm, down the downcomer, up through the elution columm, and into the
resin receiver. Movement of this liquid carries with it a quantity of resin, thus
the resin 1s intermittently moved around the circuit whenever the liquid is "pushed".
Upon completion of the "push", the large plug valves close to isolate the columms and
aqueous streams start to flow into and out of the column.

The feed stream consists of the plutonium product stream from solvent extraction
gguipment, nmade 6'g in nitric acid and heated‘to 70°C before entering the feed tank.
This feéd solution 1s pumped into the absorption colﬁmn above the midpoint by a re-
mote diaphragm metering pump. During its downward travel, plutonium in the solution
is absorbed on the resin. A 6 M nitric gcid scrub stream is metered into the top
of the absorption colum by a dlaphragm pump and washes cccluded fission products
and other foreign ions down the column toward the waste end. The waste stream exits
the bottom of the column and is backeycled to the solvent extraction process for
recovery of any plutonium it may contsin. One molar nitric.acid is pumped into the
top of tﬁe elution colum by a diaphragm metering pump to remove the plutonium from
the resin and form the plutonium product stream which exits near the bottom of the
elution column. This product stream 1s concentrated in s small thermo-siphon.con-
centrator to about 250 g/l Plutonium. The highly concentrated nitric acid solution
vhich is pushed into the bottom portion of the elution column during resin movement
is undesireble in the final product, and therefore is purged from the system via a
waste stream exit at the bottom of the elution colum about one foot lower than the
product stream exit.

The valves in the installation, which are either ball or plug type, are operated
by air cylinders actuated by solenoid velves in the air lines./ The impulses which
operate the solenoid valves are supplied by a master programmer or by local instru-
mentation such as conductivity probes. The overall sequence of opérations is con-~
trolled by the programmer, which provides electrical éwitching of the variocus opera-

ting equipment pieces on & definite time cycle. At the start of the "push" cycle,
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a number

of events occur simultaneously:

(1) The following valves close:

(a)

(v)
(c)

(a)
(e)
(2) The
(a)
()
(C)

Plutonium feed valve (the feed is routed back to the feed tank via a
bypass valve).

The plutonium product valve.

The waste stream valve from the absorption column (waste stream velve
from the elution colwmn is already closed).

The vent valve on the push tank.

The overflow valve on the push tanke

following valves open:

Air supply valve to the push tank.

The large plug valves at the bottom of the absorption and elution columms.
The three-way plug valve aligns the exit from the top of the elution column

with the resin receiver.

- Immediate: buildup of alr pressure in the push tank starts the liquid in the

push tank moving through the equipment. A conductivity probe regulates the amount

of liquid pushed from the push tank by the air pressure, which in turn determines the

amount of resin moved from the reservoir through the system. After the solution in

the push tank has dropped to the predetermined level, the comluctivity probe signals

the end of the "push". At this time another series of events occur similtaneously:

(1) The
(a)
()
()

following valves close:

The ailr supply valve to the push tank.

The large plug valves at the bottom of the absorption and elution columns.
The top of the elution column is isolated from the resin receiver by the
turning of the three-way plug valve which aligns the resin receiver with

the resin reservoir.
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(2) The following valves open:

(a) The vent valve on the air push tank.

(v) The overflow valve on the push tank.

(¢) The waste valves at the bottomsof the absorption and elution colums.

(d) The feed valve to the absorption column.

The valves controlling the flow of scrub solution into the top of the absorption
column and the elutant into the top of the elution column do not close during the push
cycle. After all the highly acid solution pushed into the bottom of the elution columm
has flowed from the bottom of the column into the solvent extraction backeycle tank as
determined by a conductivity probe, the waste valve closes and the product valve opens.
Product solution flows into the concentrator until the start of the next resin "push".

fmcess solutions enter and exit the anion exchange columns via special distributors
and collectors (Figure 6A). The stream inlets distribute the solutions over the column
cross~section while the outlet streams are collected from the periphery of the columns.
The screen used in each case is stainless steel, single warp, Plain dutch twill., A
14 x 88 mesh is used for the two waste stream collectors while the product collector
and feed inlet distributors are fabricated of 24 x 110 mesh. The larger mesh used
for the waste collectors allows resin fines, formed by mechanical é.ttrition, to
exit the system with the waste and not buildup to interfere with resin "pushing".

Under normal operating conditions, the typical overall time cycle for the unit

(from the start of one push to ‘the start of the next push) is about five minutes.
This includes approximately 25 seconds for resin pushing, 2-1/ 2 minutes for elimina-
tion of the highly acidic solution from the bottom of the elution column (XsW) and
two minutes for collection of the plutonium product solution (XCP). These times
are adjusted somewhat to provide optimum operation of the unit.

Until recently used resin could only be removed from the system by draining it

from a valved connection at the bottom of the elution column. Thus » after the unit
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was removed from service, the resin in the other equipment pieces was "pushed"
into the elution column and removed. Since an equipment modification, a water
jet may be used to transfer the resin from the recelver to a waste tank after
each push, and thus remove the resin without interfering with the operation of
the unit. New resin is added via either the resin receiver or the push tank
depending on whether the inventory is being increased or replaced.

In-L:Lne"/ Instrumentation

The task of malntaining proper process control during operation of the unit
has been simplified by the instsal lation of several ‘in-line monitors. Plutonium
conecentration in the solvent extraction product stream is determined by a counter
which measures alpba radiation from the solution. A zinc-sulfide phosphor in a
fluorothene mount and protected by a one-quarter mil Teflon film is exposed to
the process x:au::lt.ﬂ::ton(5 ) . Scintillations produced by alpha bombardment of the
Phosphor establish the plutonium concentration in the solution. Plutonium con-"
centration in the loaded resin in the lower portion of the extraction column (Just
below the feed point) is measured by the attenuation of cesium-137 gamma rays through
the colum(6) 3 the higher the plutonium concentration, the greater the attenuation.
Initially, concentration of plutonium in the product streams was measured in the
same msnner using an americium-24l source shining through a fluorothene cell through
which the solution flowed. This latter instrument bas been removed from service
because the value of the information obtained did not justify the maeintenance time
required to keep it in operation. An "Alpha Prirrt‘er"('r) vhich autometically deposits
{5) Upson, U.L and Brown, P. E., "A Iiquid-Contact Scintillation Alpha Counter™,
USAEC Report, HW-49003 (Declassified) March 1, 1959.

(6) connally, R. E., Upson, U.L., Brown, P. E., and Brawer, F.P., "Uranium Analysis
by Gamma Absorptiometer", USAEC Report, HW-54438 (Unclassified), May, 1958.

(7) Hildreth, N. T., "Design Criteria In Line Alpha Monitor", USAEC Report, HW-41525
(Unclassified) February 22, 1956
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a small aliquot of solution on an aluminum tape, dries it, and counts the residue
for alpha particles, is used to measure th plutonium concentration in the low-level
waste solutions from the absorption and elution columms.

Special Problems Associated with Plutonium Handling

Plutonium acts much the same as other heavy metal poisons, whenever it enters
the body. However, plutonium is a radiocactive poison and is much more damaging
within the body than ordinery heavy metals and those radioisotopes that irradiate
the body from the outside for the following reasons:(s)

(1) Radiolsotopes within the body irradiate tissue continuously until eliminated.

(2) Prutonium remeins in the body for years because it is almost impossible to
increase its elimination rate from the body.

(3) It accumilates mainly in the bones but also some in the lymph nodes, liver,

spleen, and other soft tissues.

(4) Bombardment of the bone marrow by alpha particles is thought to produce bone
cancer or a blood disorder such as leukemia. The total lifetime body burden
for plutonium is 0.04 microcurie (9) which is calculated to be one-tenth of
the concentration believed to be relatively harmless.

Because of the small tody burden, the admission of plutonium into the body by
ingestion, by inhalation or by skin punctures must be prevented. About seventy~-
five per cent of the plutonium inhaled remains in the body, thus the maximm sllow-
able plutonium concentration in breathirng air is 2 x 1012 microcuries per ¢c(5).
Consequently, special handling procedures are required for plutonium processing and
all equipment is enclosed in a sealed lucite hood that operates under a negative
(8) Schubert, Jack and Lapp, R. E.,"Radiation, What It Is and How Tt Affects You"

Viking Press, New York, 1957. Pages 110 to 131.

(9) "Manual of Rediation Protection Standards" USAEC Report, HW-25457, Rev. 2
March 1, 1960
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three-quarter inch water pressure. Figures 7, 8, 9, and 10 show different views
of the hood with installed equipment. Air is drawn into the hood through a 24 in.
x 24 in. absolute filter to brevert backflow into the work area, and the air
exhausted from the hood is also filtered to prevent discharge of plutonium to the
atmosphere. Equipment meinterance is performed through glove ports located in a
regular pattern along the sides of the hood.

In addition to its extreme toxlcity which produces unique problems in handling,
Plutonium is fissionable. This means that an accumlation of as little as 510 grams

of plutonium(lo)

under the proper conditions of concentration and geometry, could
result in a nuclear reaction. Critical mass control can be exercised by proper
design of processing equipment which prohibits favorable geometry for nuclear
reaction. Thus, the initial step in critlcal mass control may be accomplished by
the design of nuclear "safe" equipment. Such equipment mey safely contain more than
510 grams of plutonium because of geometrical shape. In the ion exchange processing
equipment, the feed storage tank is a "safe" slab tank 8 feet long x 5 feet high x
2-5/8 inches inside thickness, and the columns are the maximum "safe" internal dla-
meter of 5.3 inches. Not only must the equipment be of a "safe" size but spacing
between adjacent pieces must exceed a certain critical dimension so as to prevent
nuclear interactions among the various pieces of equipment containing plutonium.

As a result of these imposed comlitions of nuclear safety control and in-hood main-
tenance, the design engineer is somewhat limited in his choice and arrangement of
equipment.

Equipment Performance

Desplte the complexity of the operating equipment, the performance of the ion
exchange unit has beeh good with gbout nlnety per cent on-stream efficiency being
attained. The mechanicel difficulties which for the most part have been minor

(10) Kruesi, F. E., et al, "Critical Mass Studies of Plutonium Solutions" » USAEC
Report HW-2h51hk DEL, (Declassified) February 15, 1960
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have been as® ciated with the valves and/or air cylinders, check valves in the
pumps and some of the control instrumentation.

Decontamination factors of three to five were obtained initially under normal
processing conditions. This meant that the concentration of undesirable components
in the product solution had been reduced by a factor of three to five when compared
to the concentration in the feed solution. However, this decontamination performance
was not adequate for plant needs and, although the length of the scrub section was
increased from two to four feet, decontamination performance was not significantly
improved. After laboratory tests indicated improvement from the addition of
fluoride ion to the feed, the feed was made 0.005 M in fluoride ion by the addition
of sodium fluoride and the decontamination factor was improved to the ten to twenty
five range. Aluminum nitrate is alsc added to reduce fluoride corrosion in the
stainless steel equipment. The recovery efficiency of the lon exchange unit has
been highly satisfactory with only about 0.3 to 0.5 per cent of the plutonium pro-
cessed lost from the absorptlon column and one to two per cent recylced via the
slip-water stream (XSW) from the bottom of the elution column. In both cases,
these streams are recylced to solvent extraction equipment for plutonium recovery.

The f£irst resin used in the unit was Permmtit SK, 20-50 mesh; however a switch
to 20-40 mesh occurred when the former became unaveilable from the vendor. The
use of g resin size mixture (25 per ceht 10-20 mesh, 75 percent 20-40 mesh) has
been used recently with apparently better "pushing” success, and no decrease in
absorptlion efficlency.

In plant practice the normal resin usage bhas usually been sixty to seventy
days of continuous operation. Figure 11 (Stability of Permutit SK Resin) compares
the appearance of new resin and that used 120 days in the plant unit. Degradation
of the resin is due to chemlcal attack, radiolysis by plutonium alpha bombardment

and mechanical attrition with the main recognizable effect being a softening of
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of the resin beads. Significant resin degradation is usually recognized by an
increase in "push" time. Softening of the individual beads apparently produces
resin packing when the push pressure is applied thus lengthening the "push" time
required. If the "push" time increases as little as ten seconds, the entire resin
inventory in the unit should be changed within 48 nhours otherwise resin movement
mey stop completely.

Since it was previously necessary to shut down the unit to remove the resin,
used resin was removed routinely during scheduled plan shutdown periods in order
to prevent possible shutdown of the unit during an operating period. The recent
equipment changes described above now allow changing the resin while the unit is
operating, thus a longer useful resin life is anticipated because the resin will

be operated untll degradation is apparent.

Conclusiox;

In summary, the é.nion exchange process has proved to be a highly satisfactory
method for purification and concentration of plutonit.tm‘ The Higging continuous
contactor was successfully adopted to this process. Product purity from fission
end corrosion products has been improved by a factor 1<>i‘ approximately ten while
producing a product of lower acid to plutonium ratio. In general, the anion
exchange unit has operated with greg:t;er than 90 Percent on stream efficiency
and by virtue of improved plutonium Iprodﬁét decontamination, made possible
economics in the Hanford Purex Plant Operation. Subsequent improvements in pro-
cess and equipment incorpqrated Ia.s' a result of plant experience hasg warranted the

ingtallation of a sgimilar unit in the Redox Plant at Hanford.



DISTRIBUTION COEFFICIENT - Kp

o
(S

o
o

HW-8A-2290

DISTRIBUTION COEFFICIENTS OF Pu(I¥)
ON DOWEX-(,X-4 (50-100mesh) FROM
NITRIC ACID AND CALCIUM NITRATE

L L LR IR

Co(NO3), at 25° C

Ca(NO3)2 ot 60° C

HNO3 at 25° C

HNO3z at 60° C

L 1 1

4.0 5.0 6.0 7.0 8.0 9.0 10.0

NITRATE MOLARITY
FIGURE 1



LOADING mg Pu/gram DRY NITRATE FORM RESIN

HW-SA-2290

PLUTONIUM LOADING KINETICS
OF DOWEX-1 X-4 (50-100 MESH )

320
280}
240
200
160
(20
80

40 &

0o

e b T TH

FEED:. 1.O g Pu/l,?.2MHNO3 ]

R N AR

BRI

R

1.0

10 100
TIME-MINUTES

FIGURE 2

1 000



HW-SA-2290

50 % BREAKTHROUGH CAPACITY OF 45¢m
COLUMNS DOWEX I, X-4 {(50-100 MESH)
FROM 72 M HNO3, 0.55¢ Pu/i FEED

200 ) T T
FLOW: 20-25 mi/min cm?@

180

100

50

50% BREAKTHROUGH CAPACITY mg Pu/ml! RESIN

0 L1 i I 1 |
20 30 40 50 60 7O 80 90
TEMPERATURE °C

FIGURE 3




HW-SA-2290

PLUTONIUM LOADING KINETICS OF DOWEX-I

Ol
o))
o

LOADING mg Pu/gram DRY NITRATE FORM RESIN

320
280
240
200
160
120
80
40
)

(50-100 MESH) AT 25°C AS FUNCTION
OF PERCENT CROSSLINKAGE

rreene -t et T e

FEED: 1.0g Pu/I
72 M HNO3

e

L it b4 eI

(o

10 100
"TIME-MINUTES

1000

FIGURE 4



320

- N
<] O
O o

N

LOADING mg Pu/gram DRY NITRATE FORM RESIN
o

HW~S5A~2280

PLUTONIUM LOADING KINETICS OF
VARIOUS RESINS AT 60°C

BEEIER R oL THH
 FEED:1.0g Pu/l, 7.2 M HNO3 —
- DOWEX I, X- 4 n

(50-100 MESH)
| (20-50 MESH) ( amseRLITE
IRA-400(16-50 |
MESH)
-1
DUOLITE A-
|01 ({16-50 _|
< MESH )
AMBERLITE IRA-
401 (16-50 MESH)
IR N
1.0 T 100 (000

TIME-MINUTES

FIGURE 5



HW-8A-2290

9 NHTA

937 aNW

[
U

12Nnaoyd
031VHLNIONOD -

ﬁu

s

380ud [ ILSVM
ALIALLINGNOD
. \ L ¥3LNINd
¥3L3INOLOHd VHdTY
NOI Ld40S8Y
YWY
1y2WV
—n NWI00
B v o
¥3LIWOLOHd _m O s WNVL
. ™ Noilduosay | 4VX
- VANYO | avaH
YIOA¥3SY |- _ I 3,0m3y i
NiS3Y |-
o
WYaLs ¥3IONVHOX3
| UEL

F—NY3LS

YOLINOW YHdV

| § HOLVHOLVA3 LOVANGD _rl N,QQv

w 38084 N | “ONH

, JONVLIOVIVD : P

, WNVL ,HSNd, [\ 1 (dg2)

| MO1483A0 T X0 3 1ongoyd
ALVENIANOD L ¥3AIZ03N q NOILOVYLX3

__ 4

d mﬁ { NIS3Y IN3AT0S
INIA=O=YIV
IN3A

WYaovIa MO+
JONVINIXI NOINY WININGLINI SNONNILNGD

ARC-GE RICHLAND, WASH.



HW~-SA~2290

ION EXCHANGE SOLUTION DISTRIBUTOR

ION EXCHANGE SOLUTION COLLECTOR

FIGURE 6A

AEC-GE RICHLAND, WASH,



FIGURE 7

lengthwise View of Anion Exchange Hood

AEC-GE RICHLAND, WASH,
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FIGURE 8

Transverse View of Anion Exchange Hood

AEC-GE RICHLAND, WASRH.
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FIGURE 9

Anion Exchange Hood Showing Concentrator and Condenser

AEC.GE RICHLAND, WASH,
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FIGURE 10

Anion Exchange Hood Showing Feed Tank

AEC-GE RICHUAND. WASH.
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w11l repdlive Oon sbaodeed Aetribvution.

B IO Progressd (s Plutoniue UEillisstion
Disekoses the sabect setter of the fellowiag levestion repocts:

Bud ey {10 Patont sgplicmbion flled
-@"‘1&3 f % ”

Patent spplicetion {iied

Inwatlvabed
Trsetivated
Faiant Wliw&&m Tiled

Insetivated
Vetant applicetion BERT S

Fosmctivated
Fatent wpplicekion Tiled

RE ey ReViewed and Appfoved for
Public Release by the Hanford
Declassification Project

— Nwﬁ/ﬂzl/j@“ Date




o, Juck Brown Decembar 317, 1udh
PATENT AND LEGAL REVIEWS ON DOCUMENTS
TITLE DOCUMENT NUMBER

PROGRES: IN FLUTONIIM UPILIZATION
Bum3360)

AUTHOR 2. P Bl

PROPOSED DISTRIBUTION m&.gtj’m

PATENT REVIEW

@ NO OBJECTION TO PROPOSED DISTRIBUTION

D DOES NOT DISCLOSE AN INVENTION. ——

Ay P 1205»“ 1512 158’“‘31 11#3 mﬁ
ﬁ DISCLOSES THE SUBJECT MATTER OF HWIR- 1% 1606, V7RG ’ ’ 1 ’ "' TR
o, 18R, 11k, "’: 1%3. 160?; lé@’}; 3.5}.3

D DO NOT RELEASE FOR UNRESTRICTED EXTERNAL DISTRIBUTION.

[ ] otscLosEs POSSIBLE INVENTION!S] ON WHIGH NO HWIR HAS EEEN FILED,
[ ] oiscLoses suaiecT MATTER OF HWIR-
rewancs: _BVER=1THS, 18K7, 1hlh, 1605, and 1557 hove besn dropped. Patest
sgplicetions Leve been f1lod on ell the otiey cases.

GENERAL LEGAL REVIEW

g NO LEGAL OBJECTION TO PROPOSED DISTRIBUTI{ON.

D LEGAL CLEARANCE WITHHELD OR QUALIFIED.

REMARKS:

eer To Be Soported Pile
VIR Files
Publicstions Pile

PATENT ATTORNEY
COUNSEL'S OFFICE

BO~—7000~010 ( 4—63) AEC-GE NICHLAND, WASH.




54—3000—290 (8—62)

P~ ——
GENERAL @ ELECTRIC
COMPANY ATOMIC
PRODUCTS
RICHLAND, WASHINGTON . . . TELEPHONE AREA CODE 509, ?242-1101 OPERATION
99352
Extension 3601 3760 Bldg., 300 Area
JAN 17 1964
bee: HWIR FPiles
Mr. George H. Lee, Chief 1J Jemes, Jr.
Chicago Patent Group Publications File
U. 8. Atomic Energy Commission Record CoOpy
Chicago Operations Office LB

9800 South Cass Avenue
Argonne, Illinois

Subject: RELEASE OF DOCUMENT

HWIR~

1051
1057

Dear Mr. lee:

In accordsnce with your letters of April 8, 1960 and July 18, 1961, I have given
patent clearance % istribution or publication of the following document, a
copy of which is encla:

Document Number: B -0A=3232

Title: "New leptunium Purification Facility at the Purex Plant”

Author: J. P. Duckworth and J. R. LaRiviere

Type of Distribution: American Chemical 3ociety Meeting - Division

of Nuclear Chemistry and !eclmolo%, benver, Colorado 1-20-24-64
The above invention report(s) ¥& (are) involved.

Renarks: Patent applications have been filed on the whove cases.

Titles

BWIR-1051 - "Geparation of Neptunium and Plutonium by /nion Exchange”
(Bi-57945) by J. L. Ryen and F. P. Roberts y... tmi1v vours

HVIR-1057 -« "The Use of ¥l.oride to Increass the Y vy ’
Separation of Plotoniua from Mssion
Products by Hitric Acid snion Lixchange

Robert Keith Sha
Process’ by E. J. Wheelwright. P

Patent Attorney
RKS:eg
Enclosure

A PRIME CONTRAGCTOR FOR THE U.S. ATOMIC ENERGY COMMISSION
ce: Roland A. Anderson ~ USAEC-HDQ (w/encl.)



., Maurine Sheridan
TO: 05[‘
23 19 5
PATENT AND LEGAL REVIEWS ON DOCUMENTS
TITLE DOCUMENT NUMBER
B REITMRM PICATION PACILINY 42 THE TUREX FLIBY ‘
AUTHOR

&+ P Dackworth ond J. 2. LaRiviere

PROPOSED DISTRIBUTION

Mwiston of Nuclear Chemistyy snd

PATENT REVIEW

i NO OBJECTION TO PROFOSED BISTRIBUTION
D DOES NOT DISCLOSE AN INVENTION.

] oiscLoses THE sussecY maTTER OF Win-  1ONY, 1097

D DO NOT RELEASE FOR UNRESTRICTED EXTERNAL DISTRIBUTION.

D DISCLOSES POSSIBLE INVENTION{S) ON WHICH NO HWIR HAS EEEN FILED.

D DISCLOSES SUBJECT MATTER OF HWIR~-

REMARKS: Prtant

GENERAL LEGAL REVIEW

g NO LEGAL OBJECTION TO PROPOSED DISTRIBUTION.
D LEGAL CLEARANCE WITHHELD CR QUALIFIED.

REMARKS:

Ji LaRiviere
reslicetions File Robert Ketth hary
WIRX Files PATENT ATTORNEY
‘ f/&’ COUNSEL'S opmcs )
77/’"'?:‘ Lo f‘LC_gtgfl Awq@/ L))/LL e ] '/M AR /’-:J”L»-'M*\'Ld‘»(/ / /'//s.a o

BD—7000—010 ( 4—63) AEC-GE RICHLARD, WASH.



54-3000~290 (8-82) -

-~
GENERAL @D ELECTRIC
COMPANY ATOoMmiC
| PRODUCTS
RICHLAND, WASHINGTON . . . TELEPHNONE AREA CODE 309, f42-.1111 } OPERATION
~ -
Extension 3601 3760 Bldg., 300 Area
Decexber 17, 1963
Mr. George H. Lee, Chief bce: HWIR Files
Chicago Patent Group : 1J Jemes, Jr.
U. 5. Atomic Energy Commission Publications File
Chicago Operstions Office ll?‘gcord Copy

9800 South Cass Avenue
Argonne, Illinois

gubject: RELEASE OF DOCUMENT

HWIR~-
> 1017
105]. 4 SN
1057
Dear Mr. lee:
In accordance wit letter April 8, 1960 and July 18, 1961, I have given
" patent clearsance ! tribution or publication of the following document, a

copy of which is el :
Document Number: py.gA-3283
Title: “Heptunium Recovery end Purification at Hanford"
Author: B. ¥, Judson |

Type of Distribution: ZAmerican Chemical Society National Meating ~
Jepuary 21, 1564 st Denver, Colorado.
The above invention report(s) tex (are) involved.

Remarks:  AEC Case S~18,905 has been dropped. Patent applications have bdbeen
filed on the other two cases.

Very truly yours,

Robert Keith Sharp
Patent Attorney

RKS:eg

Enclosure
A PRIME CONTRACTOR FOR THE U.S. ATOMIC ENERGY COMMISSION

ce: Roland A. Anderson - USAEC-EDQ (w/encl.)




70: —Menring Shartden Desmber 17, 1963

PATENT AND LEGAL REVIEWS ON DOCUMENTS

TITLE OOCUMENT NUMBER

AUTHOR

B. ¥, Juleon

PROPOSED ousrmeunon» Anawiomn hentond m Beationnl. Nowking ~ m ﬂ. m "

PATENT REVIEW

m NO OBJECTION TO PROFOSED DISTRIBUTION
D DOES NOT DHSCLOSE AN INVENTION. /M

m DISCLOSES THE SUBJECT MATTER OF HWiR= W

i Ll 4

D DO NOT RELEASE FOR UNRESTRICTED EXTERNAL DISTRIBUTION.

D DISCLOSES POSSIBLE INVENTION{S) ON WHICH NO HWIR HAS EEEN FILED.

I l DISCLOSES SUBJECTMATTER OF HWIR-

REMARKS:

GENERAL LEGAL REVIEW

@ NO LEGAL OBJECTION TO PROPOSED CISTRIBUTION.

D LEGAL CLEARANCE WITHHELD OR QUALIFIED.

REMARKS:
o WIR Files

PATENT ATTORNEY
COUNSEL'S OFFICE

BD—7000—0i0 ( 4--63) AEC:GE RICHLAND. WASH.




Desmver 16, 1963

TO:
PATENT AND LEGAL REVIEWS ON DOCUMENTS
TITLE DOCUMENT NUMBER
RPN RECOVERY A0 MRIFICMIIOE 2 RArans
AUTHOR

B. ¥. Jafen

PROPOSED DISTRIBUTION poseiesm Chawillonl Society Netiousl Mesting - Juowmyy 21, 1960 ot

PATENT REVIEW

E! NO OBJECTION TO PROPOSED DISTRIBUTION
D DOES NOT DISCLOSE AN INVENTION.

@ DISCLOSES THE SUBJECT MATTER OF HWIR=- W

D DO NOT RELEASE FOR UNRESTRICTED EXTERNAL DISTRISUTION.

D DISCLOSES POSSIBLE INVENTION({S) ON WHICH NO HWIR HAS EEEN FILED.

I I DISCLOSES SUBJECTMATTER OF HWIR-~

REMARKS:

GENERAL LEGAL REVIEW

B NQ LEGAL OBJECTION TO PROPOSED DISTRIBUTION.

D LEGAL CLEARANCE WITHHELD OR QUALIFIED.

REMARKS:
a6l wvm rile

uhlionticas File PATENT ATTORNEY

COUNSEL'S OFFICE

BRD=7000—010 ( 4-=63) AEC-GE RICHLAND, WASH.



October 27, 196)

I have given patent and lagsl clearssce to your paper. Thers are,
bhowever, certain modifications whick, if thay osn de made, would be
desireble from the legal and patent aspects.

Pirst, it is desiredle to svoid the sppesrance of endorsessat of one
company ‘s yroducts as against those of another and it is therefore
desirebie to {4mtify products by coaposition rather tham by trade
pane, viwrever possidle, particulsarly vhen making ccmparisoms. I
realize thet 1t is impossibles to fully sdhere to this pringiple in
the field of iom sxcheange resins. However, the "sdvertising” sspect
is reduced if the differsnces in composition are given as far as
possidie. The cosparisons then becone scientific, rather than trade,
conparisons.

on page 7, you states~ "Figure 5 shovs kinstic data for seversl resins
of varying sesh sise, cross-linkage, snd functional exchange site
nature." None of theee properties, except sise, are given, howaver.
It would be dasiradle for the above reascns to give the cross-linkage
and fumctionsl suchange site nataure in 0 far as you kaov them.

It is also desirable from the patent standpoint that the technical
inforsation be as complete as possidle, simce trade nems identi-
fications are given very little weight in the patent field. At tiw
time the patent applicetion was filed cn BWIR-105T7 (WN-58327) we
vers able to obtain sufficient tdsmtification of only Bowex-l.

Uhder all the circumstances, I 4{d not feel Justified in withhelding

legal clearsuce, but I would sppreciste your meking any changes
possibtle along the lines iundicated.

ORIGINAL Stenep
ROSERY Kkriny) SHAEE
Patont AMborney

RK sharp:ld
3760 Blag., 300 ‘res

> css M. Sharidan

Publicetions File
18



M. Sheridan . 10-27-61

TO
PATENT AND LEGAL REVIEWS ON DOCUMENTS
TITLE DOCUMENT NUMBER
Continucus Anion Exchange Processing of Plutonium
HW-3A-2290
AUTHOR

W. H. Svift end G. C. Obarg

PROPOSED DISTRIBUTION Symposium on fon Excha.nat at rob. 1962 AICEE ﬁcetins in los Ansa].u

and for possidle publication iz

PATENT REVIEW

@ NO OBJECTION TO PROPOSED DISTRIBUTION

L_] DOES NOT DISCLLOSE AN INVENTION.

@] DISCLOSES THE SUBJECT MATTER OF HWIR- 1057

D DO NOT RELEASE FOR UNRESTRICTED EXTERNAL DISTRIBUTION. )

D DISCLOSES POSSIBLE INVENTIOMN(S) ON WHICH NO HWIR HAS BEEEN FILED.

D DISCLOSES SUBJECT MATTER OF HWIR-
' .

REMARKS:

!

GENERAL LEGAL REVIEW

NO LEGAL OBJECTION TO PROPOSED DISTRIBUTION.

LEGAL CLEARANCE WITHHELD OR QUALIFIED.

REMARKS: 8.. QM 1.‘“1'-
R. K. Gharp ORICINAL SIGNED BY
¢e: Publications File PATENT ATTORNE
- m~1057 COUNSEL'S OFFICE

A .7nnn—-D12 { 9—61)




$54-~-3000—~290(11—-60)

v

0 o rTRiL
) i ATOMIC
! PRODUCTS
RICHLAND, WASHINGTON . . . TELEPHONE WHitehall 2-1111 f OPERATION
H
i
Extension 3601 3760 Bldg., 300 Area
Ostober 27, 196
Mr. George H. Lee, Chief o, TIIR-1057 File
Chicago Patent Group Publications File
U. S. Atomic Energy Commission Record Copy
Chicago Operations Office 13

9800 South Cass Avenue
Argonne, Illinois

Subject: RELEASE OF DOCUMENT
EWIR-

1057

Dear Mr. Lee:

In accordance with your letters of April 8, 1960 and July 18, 1961 I have given
patent clearance for dis ribution or publication of the following document, a
copy which is enclosed.. " °

Document Number: - : : WW

Title: Conkinmous Aniom Lxchange Frocessing of Plubomiws.
Author: We Ne Swift and 0. C. Cbarg

Type of Distribution: AICER Neeting, Los Mugslas, Feb.-1962,

The above invention report(s) is (are) involved.

Remarks:
Very truly yours,
Robert Keith Sharp
Patent Attorney

RKS:1b

Enclosure

A PRIME CONTRACTOR FOR THE U.S. ATOMIC ENERGY COMMISSION
cc: Roland A. Anderson - USAEC-HDQ w/encl.



UNITED STATES
ATOMIC ENERGY COMMISSION

CHICAGO OPERATIONS OFFICE
9800 SOUTH CASS AVENUE

ARGONNE, ILLINOIS

August 1, 1960

Mr. Robert Keith Sharp, Patent Attorney
Hanford Atomic Products Operation
General Electric Company

3760 Building, 300 Area

Richland, Washington

Subjects CASE S-19,530 (HWIR-1057)

Dear Mr, Sharp:

The above application has been filed in the U, S. Patent
Office on June 16, 1960 and assigned Serial No. 36,693.

The work covered by this application was done under Contract
No, W-31-109-Eng-52 with General Electric Company.,

" George H, Lee, Chief

'~ Chicago Patent Group




July 1%, 1960

Enclosed Marewith are the jAssipwment sad carbon oopy of the
Sponification fur the sbove case, uikich has sireafy basn filed

N3: pag

bee: Records Management
File

Very truly yours,
’ hED RY
oot rin JHARE
Bovers Keith Sharp
Pateat ittorney
3760 Building, 300 Avea



hmm}.«mwtwmmmw Award sad four copies of
an sppraved Netice of Awerd.

We beliewe this is all the infurestion nessssery o your office
W pocesd with the processing of request for Lssushoo of wward
for the period June 1, 1560 through July 3, 1900,

MM&M
Patent Atbtornay

RK3:
inclowcren
ce:  EJ vhwelwright pereconel folder

bee:  PB Lamphere
MY Walling
File - Patent Award
File - BWIR-1057 " L
Reecords Nansgesent
A1




2uty 3, 1950
Yrenafor List 8. _
BEPT, LIS M. W

Fariod: Juss 1, 1960 themugh July , 1o (MO-55)

The folldwing sagpicyes has sigmd o potest spplicstion and s been grented
award of $1&5, paysdbls in pert in shares of Jeanrel Tiertrie CONPRRy coNMOR
etk sad ressiniesr in cesk:

O Al DA oF RELE PATINY UL Bas AQCaE
Cams  OAsE KFPLICATION m . 0 M
L T— AEPOEY . BaamEs , CHARGED

9.7 515,530 laeXens Smiplom iy wx J. M&rim

m carbifTionte to: W, ml‘g W
Pinsncial Operstion
Benfurd hoboratories Operekion
Eanford. tealic Products Operation
flokland, Woubhiagboo

RETER

merd suthorised by _ Db e et Cectifteds |




July 3, Lyl

Hr. 2ar) 4. Mlm'w
o3y Cotakikl
Riskland . Weshingtoo

besr Be. Wveslwacight:

in conpertion with yeur easoebion of o petent opplication o
the subjest snttey of the slove oot sad in takes of e
Compeny u appresisticm for the sontsibutios WRish your
invention represants, Fou e belng swesded 53V, paysble

ia part in shures of Gemersl nBlavtric Unpeny seesdn atook
afd peenisdsr in ousk.

Yoo will be adviasd of the sacket velue of the stosk =t tUw
time the stook cerdifizete is deliveved 10 pon. You ney
tapeat to mmekive the certiflcate 1a the sewr futde.

Vary 5)&1.753@& t\,« e

somens K
Wi Jekusacm: 85 pigg

wer I Vaeelwright personnel Delder

boe: PBLM?%/
¥. Sele
w: Walling
WE Jobnson
BK Sharp {: ;}/\ o <
Records M



| UNITED STATES
ATOMIC ENERGY COMMISSION

CHICAGO OPERATIONS OFFICE
9800 SOUTH CASS AVENUE

ARGONNE, ILLINOIS
June 2L, 1960

Mr. Robert Keith Sharp, Patent Attorney
Hanford Atomic Products Operation
General Electric Company

3760 Building, 300 Area

Richland, Washington

Subject: CASE $-19,530 ( BWIR-1057)
Dear Mr. Sharp:

Ve have received from Mr. Anderson two original assignments
which have been executed by Mr. Wheelwright., Mr. Anderson
believes that it would be preferable to use the assignment
executed by Mr. Wheelwright on June 10, 1960, the same day
on which the application was executed.

We are also enclosing a carbon copy of the application, as
filed, for presentation to Mr. Johnson for lis signature on
the assignments. After the assignments have been executed
by Mr., Johnson, please return one copy to us together with
the enclosed applications.

Very truly yours,

George H, Lee, Chief
Chicago Patent Group

Enclosures:
10 SpeC. & Claims
2. Assignment by Wheelwright (2)




UNITED STATES
ATOMIC ENERGY COMMISSION

CHICAGO OPERATIONS OFFICE
9800 SoUuTH CASS AVENUE

ARGONNE, [LLINOIS

June 2l, 1960

Mr. Robert Keith Sharp, Patent Attomey
Hanford Atomic Products Operation
General Electric Compeny

3760 Building, 300 Area

Richland, Wasrington

Subjeos: CASE 8-19,530 (BIR=1057)
Dear &’o Smm’

We have received from Mr. Anderson two original assignuents
which have beern exscuted by Mr. Wheelwright, Mr, Anderson

believes that it would be prefersble to use the assignment

executed by Mr, Wheelwright on June 10, 1960, the same day

on which the arplication was executed,

We are also enclosing a carbon copy of the spplication, as
filed, for presentation to Mr, Johnson for his signature on
the assignments. After the assignments have been executed
by Mr. Jonson, pleage return one copy to us together with
the enclosed arplication,

Very truly yours,

George H., les, Chief
Chicago Patent Oroup

Enclosuress
l. Spec. & Cluims
2. Assignment by Wheelwright (2)




AEC-CH-271 {9-37)

ASSIGNMENT

WHEREAS, 1, Earl J. Wheelwright , a citizen of the United States residing

in Richland , County of Benton ,

State of Washington , have invented certain new and useful improvements in

RECOVERY OF PLUTQONIUM FROM FISSION PRODUCTS .

for which 1 am about to file an application for United States Letters Patent identified as

(8-19,530) .
and;

WHEREAS, the Government of the United States desires to acquire the entire right, title and in-
terest in and to the said invention and in and to any Letters Patent wherever they may be issued
thereon;

NOW, THEREFORE, to all wham it may concern, be it known that for and in consideration of the sum
of One Dollar to me in hand paid by the Government of the United States, and for other good and valu-
able consideration, the receipt of which is hereby acknowledged, I by these presents do sell, assign,
and transfer unto the said Government of the United States, as represented by the United States
Aromic Energy Commission, and/or its assigns, the entire right, title and interest in and to the said
invention and in and to any and all Letters Patent wherever they may be granted thereon as well as
reissues and extensions of said Letters Patent, the samc to be held and enjoyed by the said Govern-
ment of the United States to the full end of the term or tems for which Letters Patent are or may be
granted, reissued or extended, as fully and entirely as the same would have been held or enjoyed by
me had this assignment not been made.

1 agree to make, execute, and deliver unto the Government of the United States, or to the United
States Atomic Encrgy Commission, any and all papers, documents, affidavits, renewal, divisional and
reissue applications, statements, or other instruments in such usual or other forms, terms, and con-
tents as may be required by the United States Atomic Energy Commission, or its duly authorized
representative, in or incident to the prosecution or conduct of any and all applications, before as
well as after the issuance of any Letters Pacent thereon, or in the adjustment or settlement of any
interferences or other actions or proceedings that said applications may encounter or in which they
may became involved, and 1 agree that 1 will aid the Government of the United States in every way in
protecting the invention as may be requested by the United States Atomic Energy Commission or its
assigns, except that any expenses arising through extending such assistance will be paid for by
proper arrangement with the Government of the United States.

IN TESTIMONY WHEREOF, I have set my hand and affixed my seal this 00 day of
4 , 1940

' Idaho

STATE OF Washingion

COUNTY OF  Bentos Bannock }SS:

Personally appeared before me the above-named Earl J. Wheelwright

to me well known, this _10thday of _ June , 160 , who signed the - toregomg m res-
ence and acknowledged the same to be his voluntary act and deed. /;}/
e /l,'/// (//,'

//

&)tary Public
Re31d1ng at Pocatello,ldaho
(NOTARIAL SEAL) ’J My eres' Oct. 13, 2963
Approved and consented to this / z’ day of , 19 o]

GENE% EI%TRIC COMPANY

UCTS OPERATION
LT g™ an } % ¢ [




July 6, 1960

Marion Fowell
3760 Building, 300 Ares

HWIRe 1037, 102:[/, 072, 1091, 1101, 1112, 1123, and il55

There 15 no longer an objectios from the patent steamdpoint to removal
of any "Official Use (nly" warking and public relesse of the follow-
ing reporis:

(1) HW-62431, "The Preparation of Urmnium Dicxide from a Molten
Salt Solution of Urenyl Chloride” by W. L. Iiyon and E. E. Voiland.

(2) ®H-62000, "Plutonium Recycle Program Annwal Report, Fiscal
Year 1959" by the Steff of Hauford Laborstories.
ORIGINAL SIGNED BY
ROBERT KEITH SHARP
Robart Keith Sharp
Patent Attorney
3760 Building, 300 Area
s p
ce: EWIR Files (8)
3



UNITED STATES
ATOMIC ENERGY COMMISSION

CHICAGO OPERATIONS OFFICE
9800 SouUTH CASS AVENUE

ARGONNE, ILLINOIS

May 18, 1960

Mr. Robert Keith Sharp, Patent Attorney
Hanford Atomic Products Operation
General Electric Company

3760 Building, 300 Area

Richland, Washington

Subjects CASE Sw19,530 (HWIR=1057) - EARL J, WHEEIWRIGHT
Dear Mr. Sharp:

We have made all the changes requested in your letter of

April 28, 1960 and rewritten the application which is enclosed
together with the formal pspers, We made two additional changes,
namely we changed the concentration range for the elutriant from
between 0.3 and 0.8, as we had it, to that given in pencil on the
carbon copy of our letter returned to us, that is to between 0.5
and 2 My this change was made in the specification and in claim 8,
We also changed the last line or so of the paragraph meant by you
as a substitute for our parsgraph starting on page L, line 1l, and
we inserted there the concentration range of from 5 to 9 M.

Please arrange to have the inventor, Earl J. Wheelwright, review
the application and sign the papers at the places indicated by
metal tabs, All signatures must be notarized and must correspond
with the manner in which his name is typed in the body of the

paperss

The city, county, =nd state of residence should be filled in
toward the top of the oath, and the post office address should
be inserted near the middle of the oath, The city, county, and
state of residence should be filled in toward the top of the
assignment,

The subject matter of the disclosure on the above docket is of
value. The accompanyling patent application covering sald dis-
closure was prepared and will be filed by the Government, and
the initial determination of rights has been made as to the sub-
ject invention,




Mr. Robert Keith Shaip -lu May 18, 1960

Please return all of the enclosed papers t¢ us when they have
been executed with the exception of the extra original assim-~
ment which is for your files, This application and 5-19,539
(BWIR~1051) should be filed on the same day and not later than
June 15, 1960. Therefore, please return tiis application to-
gether with application S-19,539 which is also being sent to
you today.

Very truly yours,

/Q}m? A L se

Georgé He Lee, Chief
Chicago Patent Group

Enclosures:

l. Specs & Claims

2. Oath

3, Assignment for Wheelwright (2)

ATR MATL




UNITED STATES
ATOMIC ENERGY COMMISSION

CHICAGO OPERATIONS OFFICE
3800 SouTtH Cass AVENUE
ARGONNE, ILLINOIS

Ney 18, 1960

Mr, Robert Xeith Sharp, Patent Attorney
Honford Atosdc Products Operation
Genexal Electric Company

3760 Building, 300 Area

Richland, Washington

Subjects CASE 5.19,530 (WWIR-1057) - EARL J. WEREINRIGHT
Desr Mr. Sharpt

Ve have made all the chamges requested in your letter of

April 28, 1960 and rewritten the application which is enclosed
together with the formal papers. We mede two additionsl changes,
namely we chenged the concentration rangs for the elutriant from
betwesn 0.3 and 0.8, as we had 4%, to that given in pencil on the
carbon sopy of owr letter returned to us, that is to betwesn 0.5
and 2 M; this change was made in the specification and in claim 8,
We also changed the last line or so of the paragrsph meant by you
a8 & substitute for our paregraph starting on page L, line 1, and
we ingerted thare the concentration range of from S to 9 N,

Plesse arrange to have the inventor, Earl J. Wheelwright, review
the spplication and sign the papers at the places indicated Ly
wwtal tadbs. All signstures must be notarized smd mst correspond
with the manner in which his name is typed in the body of the

papers,

The clty, county, mnd state of residence should be filled in
toward the top of the oath, and the post office address should
be inserted near the mniddle of the oath, The city, county, and
state of residense should be filled in toward the top of the
aseignment,

The subjeot matter of the disclosure on the sbave docket is of
value, The ssoompanying patent application covering said dis-
closare was prepared and will be filed by the Government, and
the initial dstermination of rights has been made az to the aubw-
Jeot invention.




Mr. Robert Keith Sharp -2 May 18, 1960

Please return all of the enclosed papers to us when they have
been executed with the exception of the extra criginal assign-
ment which 18 for your files. This application and 8-19,5%
(INTR~1051) should be filed on the ssme day and not later then
June 15, 1960, Therefore, please retwm this application to-
gether with application S5-19,539 widch is also being sent to
you today.

Very truly yours,

George He. Lee, Chief
Chicago Patent Oroup

Enclosures:
1. Spec, & Claims
2, Oath

3. Assignment for Wheelwright (2)



¢e:  Mr. George H. lee

Mﬁpm
This 16 & cmpenisn cnes to 5-19,53 (MOR-1051). As Ledtested
by We, lae's Jokter of Jase 3, 1560, Yhane SHo onses aew %0 be
fiied on S sime 40y sad 20t lster than Jwae 17, 1960.
s ovitiond, T am deving him farward nll the papers and thds
latter dhrwotly %0 yeu.
Do to Shens strmptonoshn, the asaignments 40 a0t Denr the
agpvownl and cwseunt am hehwlf of Gonernl Klsotets Compeny.
:Zaw o mz“'m :
mmmmwu,wﬂtl;mu&v
of the wpplilsstion a0 et X may presont them % Mr. Jelmewn
for his slgamtare.
ORIGINAL SIGRED BY
ROBERT KE{TH SHARP
overt Kelth Shawp
WK
el :
onthy, Peamr of sittorasy, sad Petitiam
Antgumnt (2
bee: Records Management
File



June 9, 1960

Mr. Baxrl J. Wheelwright
¢/o Re J. Whwelwright
146 Bouth 1lT7th Btrest
Poastello, Ideho

Dear Mr. Whealwright:

As I explained to you on the telephone, the ANC attomeys have had
the application retyped to inceorpomte the chemges made in ink
and inftinled by you sad have returned the pepers for re-sxecution.

Ploase take them to & notary and ingsert the dste and your signature,
using your full first name, a0d have the notary fill oot his certi-
fioate and affix his seal. The notary should see that the “venue"
is correst. To oall it t0 bis attanticn, I have, in peneil, changed
"State of Washington, County of Benton™ to "Htate of ldaho, County
of RBannock” on the Osth, Power of Attorney and Petition, wvhich
would, I belisve, be correct 1if the papers are signed ia Pocatello.
He should make the proper change on &ll three papers.

Whan the papers are signed please forwerd them together with the
attached letter %0 Roland A. Anderscn, Assistant General Counsal
for Patents, U. 8. Atomic Energy Commission. A stenped and
addresasd suvelope is enclosed for your convenience.

Very truly yours,

ORIGINAL SIGNED BY
ROBERT KEITH SHARP

Robart Keith Sharp
Patent Attorney
3760 Building, 300 Area

BES:pwg
»

Encl.: Specification
Oath, Power of Attorney snd Petition
Assigment (2)
Letter to Roland A« Anderson
Ewelope

pez: Fille

I



UNITED STATES
ATOMIC ENERGY COMMISSION

CHICAGO OPERATIONS OFFICE
9800 SOUTH CASS AVENUE

ARGONNE, ILLINOIS

June 3, 1960

Mr. Robert Keith Sharp, Patent Attorney

Hanford atomic Products Operation

General Electric Company

3760 Building, 300 Area ya

Richland, Washington /
v

Subjects REVIEW AND RE~EXECUTION OF S-19,530 AND S-19,539

-

Dear Mr, Sharp:

We send herewith the above applications for re-execution,
including the originals of the specification. The changes
initialed by the inventors have been made,

The applications must be filed in the Patent Office on the
same day and by June 17, 1960, Therefore, we ask you to
send them directly to Mr. Anderson, with a copy of your
covering letter to us,

Very truly yours,

George W, Iee, Chief
Chicago Patent Group

Enclosures:

1. S8pec. & Claims for 3—19,539

2. Oath for 5-19,539

3,- Assignment for Ryan for S-19,539 (2)

Lo Assignment for Roberts for $-19,539 (2)
5¢ Spec. & Claims for S-19,530

6. Oath for S-19,530

7. Assignment for Wheelwright for S-19,530

CC: Roland A, Anderson, Assistant General Counsel for Patents,
USAEC, Washington 25, D, C.

ALR MATL




ny 33, 1960

BITR- 816 ~ ARG CANE 8-13,073
nm-»m NG GBS :49.59

Basr Mv. Lee:

MS:p

W(B}

Prins of Drewings (1)

Osth, Fower of Attorney sad Petition forws (3)
Asstgamats (M)

bec:  Records Menagemesnt
BNIR Piles (3)
iB



AEC-CH-271 (9-87)

ASSIGNMENT

WHEREAS, 1, Farl J. Wheelwrlight , a citizen of the United States residing
in __QQQM , County of ,m) ,
State of ) , have invented certain new and useful improvements in

RECOVERY OF PLUTONIUM FROM FISSION_ PRODUCTS

b

for which 1 am about to file an application for United States Letters Patent identified as

(5-19,530)
and;

WHEREAS, the Government of the United States desires to acquire the entire right, title and in-
terest in and to the said invention and in and to any Letters Patent wherever they may be issued
thereon;

.
»

NOW, THEREFORE, to all whom it may concern, be it known that for and in consideration of the sum
of One Dollar to me in hand paid by the Government of the United States, and for other good and valu-
able consideration, the receipt of which is hereby acknowledged, I by these presents do sell, assign,
and transfer unto the said Government of the United States, as represented by the United States
Atomic Energy Commission, and/or its assigns, the entire right, title and interest in and to the said
invention and in and to any and all Letters Patent wherever they may be granted thereon as well as
reissues and extensions of said Letters Patent, the same to be held and enjoyed by the said Govern-
ment of the United States to the full end of the term or terms for which Letters Patent are or may be
granted, reissued or extended, as fully and entirely as the same would have been held or enjoyed by
me had this assignment not been made.

1 agree to make, execute, and deliver unto the Government of the United States, or to the United
States Atomic Energy Commission, any and all papers, documents, affidavits, renewal, divisional and
reissue applications, statements, or other instruments in such usual or other forms, terms, and con-
tents as may be required by the United States Atomic Energy Commission, or its duly authorized
representative, in or incident to the prosecution or conduct of any and all applications, before as
well as after the issuance of any Letters Patent thereon, or in the adjustment or settlement of any
interferences or other actions or proceedings that said applications may encounter or in which they
may became involved, and I agree that 1 will aid the Government of the United States in every way in
protecting the invention as may be requested by the United States Atomic Energy Commission or its
assigns, except that any expenses arising through extending such assistance will be paid for by
proper arrangement with the Government of the United States.

74
IN TESTIMONY WHEREOF, I have set my hand and affixed my seal chis 2é day of
, 19g0. - .

STATE OF

COMTY oF, 222 %} 55
Personally appeared before me the gbove-named Earl J. Wheelwright
to me well known, this gé day of z% , 1944 who signed the foregoing in my pres-

ence and acknowledged the same to be his voléntary act and dee/d./ / .
2 é P :ﬁ /éé 2) f
Notary Publi

(NOTARIAL SEAL)

Approved and consented to this }é 4:( day of 2 fﬂ y 19 _i“

ATTEST:

IR o

HAN FOR? ATOM[ C ERODUCTS OPERATION
, Y, £ Vi
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UNITED STATES
ATOMIC ENERGY COMMISSION
CHICAGO OPERATIONS OFFICE

P. O. Box 59
LEMONT, [LLINOIS

March 30, 1960

Mr. Robert Keith Sharp, Patent Attorney
Hanford Atomic Products QOperation
General Electric Company

5760 Building, 300 Area

Richland, Washington

Subject: CASE S-19530 (HWIR-1057) - EARL J. WHEELWRIGHT
Dear Mr. Sharp:

We are enclosing the specification and claims for review by the
inventor.

You no doubt know that trade names or trade marks mostly are objected
to in patent applications. We have the basic information for Dowex 1
but do not have any background for Dowex 21K and Permutit SK also
used in some examples. If this infBrmation 15 available €0 you or

to the inventor, we would appreclate your sending it to us so that

we can define also the other two resins used.

Further, it would be advantégeous if we could have ranges for the
acidities of feed solution, wash solution and eluant and also the
concentration range for the aluminum nitrate. Likewise we would like

to have the plutouium content of the feed solutions used in Example II.
We would very much like to add one other example, based on pages 98-
102 of HW-55893, for two reasons: these pages seem to deal with the
‘application of tHé process of this invention to an unprocessed
dissolver solution and the resin there is Dowex 1 for which we have
all the information necessary for sufficiency of disclosure. In
order to prepare an example from these pages of HW-55893, we would
have to know a little bit more about the fate of the uranium and
thHe concentratlon in which 1t is present in the various solutions
obtained in the process. Perhaps the inventor can give us some
supplemental data so that we can add = third example.




Mr. Robert Keith Sharp ~2= March 30, 1960

We are sending you this application without formal papers because
it seems that some additional information has to be incorporated.
After the changes have been made we will resubmit the application
to you with the formal papers. This application and S$-19,539
(HWIR-1051) should be filed on the same day and not later than
June 15, 1960, Therefore kindly return this applim tion together
with application 8-15,539 also submitted to you today.

Very truly yours,

] o
////2§7/E’C}zé;}(” :jV!’ ]szréifﬂ .
éeorge '« Lee, Chief
Chicago Patent Group

Enclosure:
Specification and Claims




Jenuary 29, 1960

Mre George e Lee, Chief
Chlicage Patent Jroup

Use Lo Atomic fnergy Cuemission
temont, Tllinois

Dear W loe:

HEIR-10Y7 - ABC CASE 113,999
HY TR« 1057 «—ANE" CASE. £-19,530
HWIR=10T2 - AEC CAGE S=19,5T7
THIR-1091 ~ AUC CASE GwgO,bh7
IMIR1112 « AUC CASE 5-20, 6
HwWIR~1123 ~ ASC CASE 521,311

We bave a reguest for approval of gsublication of the attecued
Unclaesified Dosusert Hw-62000, ontitled "Plutonium Rucycle
Progrem Armmnl Report Piscel Yoar 10%9 , to releesse fov
dlotrivation.

ve wouldd appreciate receiving your approvel of putlication
of the wnclosed report as soon as pogsible.

Very truly yours,

Contract Ingineer
W o tes
e
ec:  ir. Boland Anderson w/ ing.
MR. WEEB: We would also appreciate receiving your approvel as soon
as possible. Our folders HWIR-1057, 1001 and 1123 are

enclosed and should be returned to us when you have
finished your review. WCP
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HANFORD LABORATORIES OPERATICK

GENERAL @ ELECTRIC

RICHNLAND, WASHINGTON

54— T000—002

January 27, 1960

W. C. Poe
703 Bldg.
700 Area

HW-62000
Plutonium Recycle Program Annual Report - FY 1959
by J. M. Atwood & W. A. Snyder (Unclassified)

The subject matter in the above document discloses patent information
as follows:

HWIR - 1057 ~ ~—= <
HWIR - 1037
HWIR - 1091
HWIR - 1123
HWIR - 1112
HWIR - 1072

Please notify us when there is no objection from a patent stendpolnt
to release of the subject document.

As Mr. Snyder has mentioned to you, we are anxious to release this

document as soon as possible.

Supervisor
DOCUMENT DISTRIBUTION & FILES

MF Puckett/vbl




seneraL @ eLecTrie T

Cincinnati 15, Ohio

ey
September 1, 1959 /

Mr, W, C, Poe

Contract Engineer

Hanford Atomlc Products 0peration
RICHLAND, WASHINGTON

- Subjects HWIR-10561
HWIR-1057

Dear Mr., Poe:

I am returning the above-ldentified files and the copy of Mr,
E. J., Wheelwrightt's paper for presentation at Gatlinburg on
September 7-9, 1959. My telegram to you, dated September 1,
1953, set forth that there appeared to be no Company patent
objection to the publication of the attached speech in view
of the above invention report folders,

Invention report folder HWIR-1057 indicates a request from
your office that I recommend to Mr, R, A, Anderson filing of
domestic and foreign patent applications by the Commission.

Mr, Anderson advised you, on July 17, 1953, that a domestic
patent application was beling prepared on this invention re-
port, On August 24, 1959, you requested Mr. G, H, Lee's

office to approve the publication of a paper and speech by

Mr, E,J, Wheelwright f{or presentation at Gatlinburg on Sep-
tember 7-9, 1959, .You might wish to consider the relationship
of these requests in connectlon wlth future recommendations
for patent application filing by the Commission and publication
of the material by HAPO inventors. As you know, publication of
the material in Mr, Wheelwright'!s paper wlll bar patent coverage
on Invention Report Folders HWIR-1051 and HWIR-1057 in most
foreign countries, effective upon publication, However, the
Commission does have a maximum period of one year after the
publication to flle an application in this country. Thus, it
appears inconsistent for the Company to'recommend domesti: and
foreign filing to the Commission and request, within a period
of months afterwards, Commission approval to publish an articile
or present a speech ¢cn the same subject matter,

Since the disclosure in HWIR-1057 was initially classifiedi, a
-] recommendation for iomestic and foreign flling was reduced fto



cenenal @ erecraic |

Auunﬂnunsln-1l
1 UK DOASNNNEN K
Cincinnati 15, Ohio

Mr. W. C. Poe v -2 - ' 9/1/59

domestic filing. It does not appear from tﬁo flle that‘this
modified recommendation was furnished to Mr, Anderson's office.

You might wish to point out in response to inquiries from
inventors who plan to pudblish material based on invention re-
ports that such publication bars substantlally all foreign
patent protection and creates a bar in this country one year
after the publication, It would appear desirable for the
members cf the HAPO Patent Panel to conslder domestic and
foreign flling, and possaible publication of the material, In
this manner, a recommendation to the Commisslon requesting
filing would include by implication that no publication would
be made of the subject matter within the immediate future.
Unlass this factor is taken into consideration, 1t 1s very
possible that the Commission might tend to look unfavorably
upon our requests for domestlic and foreign filing.

I would be interested in discussing this matter further with
you on the telephone at your convenlence, ’

Veﬁ truly yours,
k. KRNI

PAUL R, BB, IXY
Department Patent Counsel

PRW,.II:dyh

Enclosures



INT SAY IT --- b vite It! DATE_ September 3, 1959

1O 23 Vhesdlwrigit FROM___ ¥C Poe
JE Browm

HNIB-1051 - AROGASE -19,5%
HENIR-1057 = ARC CASE 519,230

Trere is no objection from a patent podnt of view to the publicstion of
papexr entitled “Applicstion of Ion-Bxeiange to the Ragovery, Purificatiom,
and Copeentration of Plutoni'ss and of Neptunium', written by E.J. W eelwrignt
for a presentatiocn at tie Gatlinburg Ion Eu’:m Conference, Gatlinburg,
Texnessee, September 7<3, 1959,

WPies

oot Fle (2)
18

L "BE SAFE - BE WISE - ENJOY ANOTHER SAFETY PRIZE" o



e

-

U TXNRSE  /PRIORITY - o S

FROM ROLAND A ANDERSON USAEC WASHDC SEPT 9219552. UJ\*’L,
TO W C POE GEN ELEC CO RIGHLAND WASH ’Yﬁ

INFO GEORGE H LEE USAEC COO LEMONT ILL

NO OBJECTION TO PUBLICATION OF PAPER QUOTE APPLICATION OF
ION-EXCHANGE TO THE RECOVERY CMM PURIFICATION AND CONCENTRATION

OF PLUTONIUM AND NEPTUNIUM UNQUOTE BY E J WHEELWRIGHT

END/REF GCP CLN RAA AEC S1

ANO HA | ,

[ S I T ST VOR NV
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MR. V. C. POE - CONTRACT ENGINEER  E731T° 7 L 7o
GE/HAPO

THERE APPEARS TO BE NO COMPANY PATENT OBJECTION TO THE PUBLICATION OF
VHEELVRIGHT™S PROPOSED SPEECH BASED, ON HUIR-1051 AND HWIR-1057, '

P R VEBB, II ANPD




Roland A. Anderson, August 27, 1959
Asglstant G neral Counsel for Patents

George H. Lee, Chief
Cnicago Patent Group

PATENT REVIEW PAPER  APPLICATION OF IOM-EXCHANGE TO THE
RECOVERY, PURIFICATION AND CONCENTRATION OF PLUTONIUM AND
OF HAFMNIUM ; CASES $-19,539 AND 8-13,530

SYMBOL: PD:JWF

We have coumpieted a patent review of ithe above paper which
was forwarded to us by Mr. Poe for patent review. As stated
in the Qenera. Electric release form, thls paper discloses
naterial reievant to Case S-15,530 authorized but not pre-
pared. Material relevant to this case was reported in the
declassification review of Quarterly Literature Review
Reactor Fuei Processing, Noveber 1950 to January, 13594",
memorandum of March 30, i953, and in HW-~-55093 reviewed in

our nemorandum of May 29, 1959. The first paper was released
vy your nemorandua of Aprii 3, 19%9. The declassification
was authorized with de.etions on June 25, 1959, There 1is also
saterial relevant to Case 8-13,535. A Preliminary Disclosure
was fo:warded to you on January 2¢, 1953, with a generally
unfavoraicle recoumendation. The .naterial o: tnls case was
shown in the "Quarter.y Llterature Beview Reactor Fuel
Processing, February to April, 1959, covered by our emo-
randux of June 5, i95y. This was declassified with de.etions
on June 17, 1v¥5Y. Qur discusslion of the novelty in thias case
did not take Into congideratlion the severlity of the nicrie
acid concentration environment on the reducing agents. This
is discussed on page 24 of the presently considered report.
This should modify our recomwendation to a more favopaule one.

We feeli that there should te no objection froa a patent
standpoint 1o the release of the present docuuent in view
of the material released so far. We also feel that forelgn
fiiing would not be warranted in any case. Please note the
urgency of Mr., Poe's request for ciearance.

CC: W. C. Poe, Hanford

he deletlons made in decl:ssifying

P. §. Please note that t cC remove the m.terial pertinent

the above report 4id no
to the above cases.



aymst 2L, 1955

M. W&ﬁ e k”@, ordof
Onlosge Patent Group

U, e Atamic Dmergy Commission
P, Go Box 59

Iemopt., Xllioods

Doar HWre Ioc:

BIB-2051 -~ AXC.CASE 5=13,53D
BIIR-3057 % ASC CAS: 109,570

wo gve a reguest for approval of puldication of the attechod

paper, cntitled Application of lon~ixchang: to the Becovery,
Purification, and Comcentreiion of Flutoenlun and of Heptunlue ,
written ¥ B, J. Wheelwright {for o presentation at the Getlinburyg
Ion aechange Conforepse, Gasliviars, Tonopossec, September T-9, 1959,

We would epprvaiste recolving your spproval, if posalile, of
pubdication of tlhe snelosed paper Ly not later than Septewber L, 1959.

Vory druly yours,

Coptract Lnginecy

WO Pug oo
anc.

co: Mr. Boland A. Anderson v/ enc.

bece: Paul R Webb
Flle
1B
T

MR. WEBBs We would also appreciate receilving your approval. Our folder
on Cases HWIR.1051 and HWIR-1057 are enclosed for your review
and should be returned to us. WCP



July @, 1959

farl J. ¥heelwright
325 Building
X0 Aren

HWIR-1057 ~ ABC CASE 5-19,.30

1 thougih you would llke to knov toet <he Atondc *ueryy Comsission
hae advised me that they are golng to srepare a patent application
based on your ifavention report. entitled "The use of Cluoride to
inersasce the soparatior of plutonium “rom flssion produets by nitrle
aeid snion sxehang:? process .

I wvill sdvise you as soon as the applliestion hes teon propercd and
i resdy for your approval and signature,

CRIGINAL SIGNED BY
WO POE

Contract fnglnser
WE Poeotes

o] 34 n vi’f..llil}g
CA Rohrmsnun
Records Conter
Pile « . ;
B




UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON 25, D.C.

July 17, 1959

IN REPL.Y REFER TO:

GCP:RAA

Mr, W. C. Poe, Contract Engineer
Contract Unit, Manufacturing Department
General Electric Ccmpany

Richland, Washingtcn

Subject: AEC CASE 5-19,530 -  HWIR NO. 1057
Dear Mr. Poe:

This is to advise that this office is undertaking the
preparation of an epplication on the a&bove-identified dis-
closure which was received with Mr. lee's memorandum of
December 29, 1958, bearing the sbove-identified HWIR number.

Very truly yours,

Roland A. Anderson

Assistant General Counsel
for Patents

cc: Mr., George H. Lee




Cincinnati, Ohio
February 25, 1959

Mr, Roland A, Andersen

Chisf, Patent Branch

U, 8, Atomic Energy Commission
Washington 25, D, €.

SUBJECT: Genersl Rlactric Company, Hanfoxd Atemic Products
Opasration, Invention Reports

Dear Mr, Andersont

At & remult of a recent mesting at which Hanford Atomic Products
Operation invention raports were reviewed, the following sug-
gestions arve advanced,

The invention reports liisted below are believed to disclose
developments of sufficient significance in the field of stomie
mergy, if novel, te warrant a review by the Commission as to
the advisability of f1iling domestisc and foreign patent appli-
cations based thereon,

K.m NO, _AEC CASE NO, TITIE INVENTOR
~1087 819,530 t)n of Fluoride to Inorease E, J. Wheelwright

Separsation of Pluteaium
from Fission Products by
the Nitric Acid Exchange
Prooess

1068 8-19,534 Pusl Element for Bates et al
Neutronic Reactors

Yery truly yours,

Original Signed By
P. R. WEBB, I

PAUL R, WEBB, II

PRV, IXsdyh
eas Mr, W, C. Poe



January 26, 1959

Paul R. Webb, II

Patent Counsel

Aircraft Nuclear Propulsion Dept.
Cincinnati 15, Ohlo

HWIR-1057 - AEC CASE S-19,530

Reference is made t0 your memo of Jesnuary 21, 1959 concerning subject
case.

It is noted that you ere of the opinion that this case should be reviewed
at an invention reviev meeting before you write to Mr. R. A. Anderson.
Under our present system of reviewing HAPO submits, the Patent Panel does
not review cases until after the AEC has advised us that the Commission
is not interested in filing an application.

Mr. Rohrmann is a member of the HAPO Patent Panel, representing Hanford
Laboratories, and has recommended domestic and foreign filing of the
above-mentioned case by the AEC.

We would sppreciate it if you would submit your recommendations to Mr,
R. A. Anderson.

Contract Engineer

WC Poe:gs
Enc.=-Folder HWIR-1057
ce: PFile

LB

T
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GENERAL @D ELECTRIC

ATOMIC PRODUCTS DIVISION
1 River Rd., Schenectady 5, N. Y.

January 21, 195G

Mr. W. C. Poe, Contract Engineer
Hanford Atomic Products Operation
General Electric Company
Richland, Washington

SUBJECT : HWIR-105Y.- AEC Case S-19,530
Dear Mr. Poe§

, Reference 1s made to Mr. D. 5. Cameron's letter of
December 30, 1958 to Mr. L, B. Mackey requesting con-
currence in Mr. Charles R. Rohrmann's recommendation of
domestic and foreign filing by the Atomlc Energy Commission
of the above-identified invention report.

After this invention report has been considered at
an invention review meeting, I shall be happy to suggest
to Mr. R. A. Anderson that consideration be given to the
preparation of domestic and foreign patent applications
based on the above invention report.

Very truly youré,

Dk BT

PRW:hma

Attachment



December 30, 1958

L. B. Mackey

Patent Counsel

Atomic Products Division
General Electric Company
1 River Road
Schenectady 5, New York

HWIR-1057 = AEC CASE 519,530

As suggested by Charles R. Rohrmann, Patent Panel Representative of
HIO, we are enclosing the above-mentioned folder for your review rela-
tive to recommended domestic and foreign filing by the AEC.

Please return the folder to us when you have completed your review.

Specialist, Contracts
Douglas S. Cameron:gs
Enc.

cec: File
#:)
T
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UNITED STATES
ATOMIC ENERGY COMMISSION
CHICAGO OPERATIONS OFFICE

P. O. Box 59
LEMONT, ILLINOIS

December 17, 1958

sre We C. Poe, Contract Enginser

Relations & Utilities Operation

Jeneral Electric Company 4
Richland, washington

Sut:jects Hw [R=105% AEC=~5=19,528
B HWIR=1056  ABC=5=19,529
e BN TRw1057  ABC=S=19,53C

Jear Mr. Poe:

We are in receipt of your letters and Iavention Reports in
triplicate relative to HWIR=1055, 1056, and 1057 and we nave
assigned AEGCe5=~19,528, S=19,529, S5=19,530 thereto.

We will notify Mr. Anderson's office in Washington of these
cases by sending him two copies each of your letters and
invention Reports togetner with our recammendations at & later
date,

Very truly yours,

S L AL

.}eork;é" e Lee, Chief
Chicago Patent Group



Decewber 12, 1950

Mr. George H. lee, Cnief
Chdoago Patent Group

¥, 8. Atomie Energy Coomdssion
P. O Box 99

lomont, Illinods

Depr M. Iee:

“pclosed sre threc copies of Hanford Bepert of Invention, G. E. Case
HWIR.1057. (UNCIABSIFYED HW-58327).

Very truly yours,

W Ao

Contract Znginesy
%C Pooigs
Lncs.

coe: HOU - AEC
Attn: Procens Bag. & Mfg. Div.

bec: Records Center
File
LR
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54-3000—~039 (9§ AEC-GE RICHLAND. WAS 7 - W.H.Reas DCC.?,, ].9()8
- -s8) Aec Ane. wASH. 8 - ML.T.Walling,Jr.
HANFORD ATOMIC PRODUCTS oPerATioN J ~ L.J.Wheelvright T
GENERAL ELECTRIC COMPANY10 - 300 File
RICHLAND, WASHINGTON 11 - Records Center
A,E,C,CASE NO,
REPORT OF INVENTION - (7,532
G.E. CABE NO,
Bt o
TO!
l : ATTACHED HERETO 18 A DESCRIPTION OF WHAT MAY BE AN INVENTION 1N}

The Use of Fluoride to Increase the Separation of Plutonium from
I'ission Products by the Nitric Acid Anion Exchange Process.

Tarl J. Wheelwright
Chewist I '

325 Building, 300 Area x\/3>'

THE NAME, TITLE OR POSITION, WORKS LOCATION, AND PERMANENT ADDRESS OF THE INVENTOR(S) 183

A
613 Catskill 34
Richland, Washington

IR EVIDENCE AS TO WHEN AND WHERE THE INVENTION WAS MADE CAN BE FOUND IN THE FOLLOWING LISTED
WRITTEN OR PICTORIAL. MATERIAL (NOTKEBOOK, FILE REPORTS OR DRAWINGS, ETC, )¢

HWN-1899, pages 96 to 135, inclusive, (Secret)

'v: THE APPROXIMATE DATE OF THE FIRST ENTRY IN SAID WRITTEN OR PICTORIAL MATERIAL DESCRIBING
OR SHOWING BSAID INVENTION I8

June 12, 1958.

\'H

PERSONS WHO COULD TESTIFY AS TO WHEN AND WHERE THE INVENTION WAS MADE INCLUDE THE
FOLLOWING?

Jack L. Ryan
Ward L. Lyon

SIGNED (BUPERVISOR) DATE

NT WOakilug Y. |1fse| HLO

v
BUGGESTIONS 'OJP“PARING THE INVENTION DESCRIFPTION ARE CONTAINED ON THE REVERSE SIDE
OF THIS FORM.
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DESCRIPTION OF INVENTION

Introduction

A process wherein plutonium(IV) is concentrated and separated from variocus
metallic and non-metallic ilmpurities, including fission products, 1s described
in the literaturels€s3, This process consists of three steps:

(1) Plutonium(IV), es an anionic nitrate complex ion, is absorbed by a
strong base anion exchange resin from a strong nitric acid or nitric acid -
metal nitrate solution.

(2) The plutonium leden resin is then washed with a strong nitric acid or
nitric acid metal nitrate washing solution to remove the unabsorbed or weakly
absorbed impurities from the resin bed.

{3) The plutonium(IV) is eluted from the resin by passage of a dilute nitric
acid solution through the resin bed.

In the event that the plutonium solution charged to the anlon exchange unit
contains appreciable quantities of the long-lived fission products such as zir-
conium-95 and nioblum-95, the resin becomes highly contaminated with these
fission products durlng the absorption cycle. The fission products are not
completely removed even by a very extensive nitric acid washing cycle. A major
fraction of those remaining on the resin at the end of the washing cycle are
removed with the plutonivm during the elution cycle. The mechanism by which
the fission products are retained on the resin throughout the washing cycle is

1. Ryan, J. L., and Wheelwright, E. J., Application of Anion Exchange to the
Reprocessing of Plutonium, Proceedings, Second International Conference
on the Peaceful Uses of Atomic Energy, A/CONF. 15/P/1915 (1958).

2. Ryan, J. L., and Wheelwright, E. J., The Recovery, Purification and Con-
centration of Plutonium by Anion Exchange in Nitric Acid, HW-55093,
April 25, 1958 (Secret).

3. Afken, A. M., Chem. Eng. Prog., 53, No. 2, 82F (1957).

7 ' ol

nventor Date

and f)-erstood by me this 2 day of ,Z§%ZCZQnmA£6£/ , 1958.
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not completely understood,but may be physical entrapment by the resin as 1t
contracts during the absorption cycle or polymer formation wilthin the resin
beads,

The claim of this invention is that the addition of small quantities of fluo-
ride to the nitric acid wash solution and, or, to the plutonium feed solution
increases the rate at which the fission products can be removed from the plu-
tonium laden resin and therefore significantly lowers the fission product
activity in the plutonium product eluted from an anlon exchange resin.

The Effect of Adding Fluoride to the Wash

The data of Table I show the effect on the separation of plutonium from fission
products produced by the addition of various concentrations of fluoride to part
of the wash solution. The fission product acti¥ity in the feed for gach of the
six runs was approximately constant (Zr-Nb {/m, ml; Ru-Rh = §/m, ml).
The plutonium concentration varied from O.4 to 0.6 grams per liter The addi~
tion of fluoride to the wash solutlion decreased the fission product contamina-
tion of the product by a factor of 100,

Some plutonium will be eluted from the resin when a resin column which has

been loaded to breakthrough 1s washed with a nitric acid solution containing
fluoride. This slight plutonium elution and any corrosion which might be
caused by low level fluoride (<0,05 M HF) can be minimized by the addition

of moderate amounts of aluminum nitrate to the solutions which contain fluoride.
Plutonium elution can be eliminated by operating the absorption cycle such

that a band of unloaded resin rewains downstream from the loaded resin at the
completion of the absorption cycle.

The Addition of Fluoride to Anion Exchange Feed Solution

The essential difference between runs 1 and 2 of Table II is that the feed

for run 2 contained 0,0056 M HF while the feed for run 1 contained no fluoride.
The zirconium-niobium activity, 3 x 107 Jym, ml, of these feed solutions was a
factor of two higher then the activity of the feed solutions for the runs shown

- 7 , /a%" R

Inventor ate

Read and understood by me this 2 day of 252234361414424_— , 1958,

W¥Lness

Mifyh‘m

Witness
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i

in Table I. The zirconium-niobium activity in the product of run 2 is
lower than that for run 1 by a factor of almost two. Even more significant
is the fact that the zirconlum-niobium activity of the wash solution after
the first 14 column volumes was lower for run 2 by a factor of 5.6 compared
to run 1. This means that the same product purity could be achieved with
significantly less wash solution when some fluorlde is added to the feed
solution,

(5/5/53

“Tnventor ) Date

Read and understood by ne this :2 day of jfiéazuZ¢7z{ZALL/ , 1958.

Witpgss

Witness

EJW/ffs
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AEC-GE RICHLAND, WASH.

GENERAL @D ELECTRIC

COMPANY

RICHLAND, WASHINGTON . . . . HANFORD ATOMIC PRODUCTS OPERATION

December 12, 1958

Mr. Ge@rg& H. he, Chief
Chicago Patent Group

U, 8. Atomic Energy Comsission
P. G. Box 59

Iemont, Xilfnods

Desr Mr. Iee:

inclosed are three copies of Hapford Report of Invention, G. E. Cese
HWIR~1057. (UNCRTASSIFIED HW-58327).

Very truly yours,

Contract Engineer
WwC Poe:gs
Encs.

ce: HOO - ARC
Atitn: Process m- & m&. Mv.

A PRIME CONTRAIZTOR FOR THE U.S. ATOMIC ENERGY COMMISSION
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HANFORD ATOMIC PRODUCTS OPERATION J = ].‘J.J.'\w"n;eelwright ]
GENERAL ELECTRIC c:onvnw\mr10 - 300 File
RI1CHLAND, WASHINGTON - Records Center
A.E.C.CASE NO,
REPORT AOF’ INVENTION G.E.TASE WO,
e 0
TO:
]! ATTACHED HERETO 1S A DESGRIPTION OF WHAT MAY BE AN INVENTION INg

The Use of Fluoride to Increase the Separation of Plutonium from
Fission Products by the Nitric Acid Anion Exchange Process.

I
:

Wheelwright
Chemist I

325 Building, 300 Area

THE NAME, TITLE OR POSITION, WORKS LOCATION, AND PERMANENT ADDRESS OF THE INVENTOR(S) IS
Barl J.

613 Catskill
Richland, Washington

I EVIDENCE AS TO WHEN AND WHERE THE INVENTION WAS MADE CAN BE FOUND IN THE FOLLOWING LISTED
* WRITTEN OR PICTORIAL MATERIAL (NOTEBOOK, FILE REPORTS OR DRAWINGS, ETC, )!

HWN-1899, pages 96 to 135, inclusive. (Secret)

IV' THE APPROXIMATE DATE OF THE FIRST ENTRY IN SAID WRITTEN OR PICTORIAL MATERIAL DESCRIBING
OR SHOWING SAID INVENTION ISg

June 12, 1958.

PERSONS WHO COULD TESTIFY AS TO WHEN AND WHERE THE INVENTION WAS MADE INCLUDE THE
FOLLOWING!

Jack L. Ryan
Vard L. Lyon

SIGNED (SUPERVISOR)

)’h T@M XSY "//o/d%’ HLO

SUGGESTIONS FOR PREPARING THE INVENTION DESCRIPTION ARE CONTAINED ON THE REVERSE SIDE
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DESCRIPTION COF INVENTION

Introduction

A process wherein plutonium{IV) is concentrated and separated from varicus
metallic and non-metallic impurdties, including fission products, is described
in the literaturels2>3, This process consists of three steps:

(1) Plutonium(IV), as an anlonic nitrate complex lon, is absorbed by a
strong base anion exchange resin from a strong nitric acid or nitric acid -
metal nitrate solution.

{2) The plutonium laden resin 1is then washed with a s*rong nitric acid or
nitric acld metal nitrate washing solution to remove the unabsorbed or weakly
absorbed impurities from the resin bed.

{3} The plutonium({IV) is eluted from the resin by passage of a dilute nitric
acid solution through the resin bed.

In the event that the plutonium solution charged to the anion exchange unit
contains appreciable quantities of the long-lived fisslon products such as zir-
conium-3% and nicbium-95, the resin becomes highly contaminated with these
flesion products during the absorption cycle. The fisslon products are not
completely removed even by a very extensive nitric acid washing cycle. A major
fraction of those remaining on the resin et the end of the washing cycle are
removed with the plutonium during the elutlon cycle. The mechanism by which
the fission products are retalned on the resin throughout the washing cycle is

1. Ryan, J. L., and Wheelwright, E. J., Application of Anion Exchange to the
Reprocessing of Plutonium, Proceedings, Second International Conference
on the Peaceful Uses of Atomic Energy, A/CONF. 15/P/1915 {1958).

2. Ryan, J. L., and Wheelwright, E. J., The Recovery, PUrification and Con-
centration of Plutonium by Anion Exchange in Nitric Acid, BW-55893,
April 25, 1958 (Secret). .. * . ... ot 4, F0a0 0

3. Alken, A. M., Chem. Eng. Prog., 53, No. 2, 82F (1957).

% ;nventor ? Da%e

Read gnd understood by me this ff day of , 1958,
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not completely understood,but may be physical entrapment by the resin as it
contracts during the absorption cycle or polymer formation within the resin
beads.,

The claim of this invention is that the addition of smell quantities of fluo-
ride to the nitric acid wash solution and, or, to the plutonium feed solution
increases the rate at which the flssion products can be removed from the plu-
tonium laden resin and therefore significantly lowers the flssion product
activity in the plutonium product eluted from an anion exchange resin.

The Effect of Adding Fluoride to the Wash

The data of Table I show the effect on the separation of plutonium from fission
products produced by the addition of various concentrations of fluoride to part
of the wash solution. The fission product actiyity in the feed for 8ach of the
six runs was approximately constant (Zr-Nb = 107 {/m, ml; Ru-Rh = 10° §/m, ml).
The plutonium concentration varied from O.% to 0.6 grams per liter. The addi-

tion of fluoride to the wash solution decreased the fission product contamina-

tion of the product by a factor of 100,

Some plutonium will be eluted from the resin when a resin column which has

been loaded to breakthrough is washed with a nitrlc acld solution contalning
fluoride. This slight plutonium elution and any corrosion which might be
caused by low level fluoride (<0.05 M HF) can be minimized by the addition

of moderate amounts of aluminum nitrate to the solutions vhich contain fluoride.
Plutonium elution can be eliminated by operating the absorption cycle such

that a band of unloaded resin remains downstream from the loaded resin at the
completion of the absorptlon cycle.

The Addition of Fluoride to Anion Exchange Feed Solution

The essential difference between runs 1 and 2 of Table II is that the feed

for run 2 contained 0,006 M HF while the feed for run 1 contained no fluoride.
The zirconium-niobium activity, 3 x 107 &/m, ml, of these feed solutions was a
factor of two higher than the activity of the feed solutions for the runs shown

/32/ % 5

nventor Date

(
Read and understood by me this Z: day of M , 1958,
bl

Wi 88

Witness
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in Table I. The zirconlum-niobium activity in the product of rum 2 is
lower than that for run 1 by a factor of almost two. ZEven more significant
is the fact that the zirconium-niobium activity of the wash solution afier
the first 14 column volumes was lower for run 2 by a factor of 5.6 cowpared
to run 1. Thils means that the same product purity could be achieved with
significantly less wash solution when some fluoride 1s added to the feed

solution.
O .
/E?:éégs‘a
Inventor ate

Read and understood by me this éf day of 62:221<:éézgz4é221,, , 1958,

Wifpess

Witness

:ibz4ﬁ4ﬁﬁ( ;§Z 5%214?»\

EJW/ffs
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