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THE RECOVERY OF PLUTONIUM FROM METAIL, WASTES

@

INTRODUCTION &

The plutonium metal fabrication in the Hanford 235 Building consists of
the operations: making castings from plutonium buttons; machining the cast-
ings to a given weight; pressing the machined casting; trimming and cleaning
the pressed casting; coating the casting; and when necessary, stripping the
coating. At the present time only the machining wastes are recycled in the
Hanford process. The machining turnings are added™o process reduction
charges: the disgolved portions of laboratory samples of the turnings are

ultimately recycled to the Concentration or Isolation Buildings with other
laboratory wastes,

The remaining metal fabrication wastes (including unused portions of
laboratory samples, burned turnings and special buttons prepared from scow

sweepings) have been stored for future recovery, but such siorage requires
considerable spnceu) and immobilizes product.

The casting skull is the dross of plutonium metsal and oxide which re-

mains in the pouring crucible after the plutonium has drained from the pouring
crucible into the casting crucible,

Skulls represent 80 per cent of the plutoninm
currently being stored as wastes from metal fabrication operations.

Skuils have been recovered routinely at Los Alamos?) by dissoclution in
hydriodic acid and recycle of the resulting solution to the oxalate strike.
Installation of the hydriodic acid process at Hanford has been considered un-
desirable for the following reasons:

a, At Los Alamos buttons produced from skull recovery batches have

had higher impurity concentrations than normal(z).
o b.

problem.

C.

The use of hydriodic acid presents a troublesome corrosion

Any process change which would eliminate the use of hydriodic acid
in the Hanford purification process (e. g. the use of some other reducing agent
in the oxalate process or the substitution of a peroxide purification process fo:

JECLISSIFEL




L

— . CECUASSy

HW-22138

the oxalate process) would make the recycle of hydriodic acid skull solution
a problem,

Any satisfactory skull recovery process might be expected to be applicable
to all other metal fabrication wastes except the crucible fragments.

OBJECTIVES

The recovery of plutonium from casting skulls was invesiigated in this
laboratory to develop ways of dissolving plutoniumn metal and oxide wastes and

to evaluate existing Hanford processes as possible methods for recovering

plutonium from the dissolved wastes, Experimental work was directed to

develop methods that would not require highly corrosive chemicals, in order
that glass or glass-lined equipment would not be required in the plant. Explo-
ratory corrosion studies were made with poasible materials of construction
for the process chemicals studied, The conversion of the metal to oxide was

also studied because the dissolution of the oxide formed at relatively low
temperatures is much more rapid than che metal,

SUMMARY AND CONCLUSIONS

Plutonium fabrication wastes other than oxides were dissolved in bciling
0.5t02 M stQ‘ to give a solution with the characteristic blue color of
plutonium (III). The solution was oxidized on standing overnight to give plu-
tonium 1V with some precipitation unless the hydrogen ion concentration was
maintained above 1 M and the solution was protected from air oxidation. A
maximum concentration of plutonium in solution of 45 g/l. was obtained when
the molur ratio of suifuric acid to piutonium was 2, 0. When larger ratios
of acid to metal were used, a blue precipitate, probably plutonium (IlI) sul-
fate was formed. The precipitate was readily dissolved in boiling 0.5 M
32%04 or by diluting the hot dissolution mixture with water or 0.5 M H,80,.

Plutanium metal or oxides from casting skulls and other metal pro-
cessing wastes can be dissolved in a boiling mixture of 8 to 16 M HNO, -
0.04 M HF. The time required for complete dissolution of skulls was generally
five to ten times longer for a HNO, -HF mixture than when 0.5 M H,SO, was
used. Dissolution time for the mixed acids averaged from one to four hours.

L
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Variation in the dissolution time from less than one hour to greater than

HW-22136

twenty-four hour:s, however, was observed with the HNO,-HF mixtures and
appeared to depeud on the skull weight, specific surface, the oxide content,
and particularly uvn the depletion of the HF, either by chemical reaction with
dissolver or by volatilization from the acid mixture.

Either plutonium metal or skull material can be oxidized within two to
four hours in boiling 0,5 M HNO,. The green material obtained, plutonium
hydroxide or hydrated oxide, can then be dissolved in a half hour or less in
boiling 8 M HNO, - 0.04 M HF; sulfuric acid in any strength dissolved onlys
a portion of the green powder even after four hours of refluxing. More rapid
oxidation of plutonium metal to the oxide which is readily soluble in the mixed
acids can be obtained by autoclaving the metal in water at a temperature
above 140° C. for one hour. Steam autoclaving produced a less highly hydrated

oxide, which dissolved very slowly and incompletely in the nitric-hydrofluoric
acid mixture,

In considering these three methods of handling plutonizm metal (a
oxide) wasies for use in a plant, the use of the boiling HNO3 - HF mixture
would give the simplest operating procedure. A pre-oxidation with boiling
0.5 M HNO, prior to the treatment of the waste material with the mixed acids
would reduce the extent of the corrosion of the dissolver vessel by shortening
the interval for which the boiling mixed acids are required, A shorter pro-
cessing time, and therefore larger throughput, may also be obtained when pre-
oxidation is used. Although the use of the boiling dilute sulfuric acid would
be desirable from the corrosion standpoint, its use for a plant process would

be precluded because stored mctal wastes, or othebplutonium that was oxi-~
dized, could not be dissolved sauisfactorily.

)
The feasibility of recycling HNO, - HF skull solutions to the isolation

process as regular plant runs through two peroxide strikes and one oxalate
strike was demonstrated in Productﬁn Test 234-2 (3). A skull solution puri- o

fied by one peroxide strike in the laboratory was also processed through the
234 -5 Building to yield a satisfactory product.
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Exploratory corrosion studies in the laboratory showed that tantalum
and platinum were not attacked by boiling 16 M HNO, - 0,04 M HF mixtures,
whereas stainless steel types 301, 308, and 347 were penetrated from 0.2 to
0. 8 inches per year by the same acid, Studies by the Metallurgy Branch
demonstrated that the corrosion rate for Carpenter #20 or chemical lead with
hoiling 0.5 M H,SO, was less than 20 mils per year.

EXPERIMENTAL

Casting skulls from plant storage or laboratory five gram buttons were
used for all dissolution and metal oxidation studies,

Dissolutions were made either in a two necked, two liter, round bottomn
pyrex flask equipped with a reflux condenser and heated by a glas-col mantle,
or in a cylindrical, stainless steel Type 347 dissolver, six inches in dia-
meter and nine inches high, equipped with a condenser and sample port and

heated by a hot plate and infra-red lamp. These vessels were also used for
the exploratory corrosion studies. & &

The normal dissolution procedure using 16 M HNO, - 0. 04 M HF
consisted of: adding the skull material to the dissolver, adding a measured
volume of acid, connecting the reflux condenser, and heating the acid to
boiling as rapidly as possible with the heaters used for the subsequent reflux-
ing. Refluxing was continued for four hours or longer, and samples'were

taken after one, two and four hours, for iron, hydrogen ion, and plutonium
analyses,

The same procedure was used in sulfuric acid c@solution studies,

except that one hour usually sufficed for metal dissolution. Therefore, few
tests of longer duration were made.

Soh:go-zs for analvs‘g

were pipeited from the dissolver while hot (80
to 90° C.

No filtration was necessary for nitric acid skull solution samples,

but some sulfunc acid, skull solution samples required filtration to remaove
finely divided solids.

Laboratory reduction bombs (4} of about 30 cc capacity were employed

US|
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for the autoclaving tests. The plutonium metal was immersed in wnte_r for
water oxidation and placed in a dry pyrex container which was surrounded

by water for the steam oxidation. In both. .cases the bomb was heated in the
resistance furnace (4) used for laboratory reduction studies, The temperature -
of the bomb was followed by an outside thermocouple and was compared con-
tinuously with the furnace temperature. Temperaiures were recorded by a
Leeds and Northrup, Speedomax recorder.

The usual oxidation procedure was to heat the bomb to 140-150° C. , and
to shut off the power input to the furnace when a sudden temperature rise
occurred because the oxication was proceeding rapidly, The heat of reacticn
increased the bomb and furnace temperatures, and the reaction went to com-~
pletion within an hour without further attention, unless the bomb was quenched
in water, When cool, the bomb was vented to allow the hydrogen gas from thc.

reaction to escape. The oxidized plutonium and any liquid oxidizing agent
were then transferr:d to the dissolver,

COxidation tests with 0.5 M HNOa or HC10, were made by immersing

piutonium in a boiling sclution of the acid contained in a suitable-sized pyrex
flask equipped with a reflux condenser.

Hydrogen in the dissolver gases was aspirated from the dissolver system
to an absorption train set up outside the hood consisting of a Schwarz tube
filled with ascarite (for gas drying), followed by a copper oxide tube (for
hydrogen oxidation), followed by two Schwarz tubes filled with ascarite, The

absorption train was checked by aspirating through it the hy&ogen generated

by a known weight of calcium in water. Recovery was found to be greater than

95 per cent, which was considered adequate for obtaining the information de-
sired,

For the anodic oxidation experiments, current was supplied by two 45

volt dry batteries arranged in series and t%nnected to a 1/4" cylindrical gra-

phite cathode and to a platinum wire anode. The plutonium was suspended

in the solution with a platinum wire casing. The spacing betwcen the elec-
trodes was approximately one inch, Because the experiment wus only of an
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exploratory nature, no determination was made of the current density,

Corrosion ests to evaluate a few mategials of construction possible for
the fabrication of a metal waste dissolver w&e made in either the pyrex or
the Type 347 stainless vessel used for skull dissolution studies, Specimens
were insulated from each other and from the container by teflon mounts. No
inert container was available for HNO, - HF mixtures so some solvent de-
pletion resulted from co-rosion of the dissolver as well as from speclmen
corrosion, Since the tests were of a screening nature, they we§ shortened
to periods of 1/2 to 8 hours and no attempt was made to mit the test to one
specimen per container, End-use conditions were simulated during corro-
sion tests by%lac'mg test specimen ;W the dissolver during skull dissolution
experiments, @ -
Corrosion tests with boiling 0,5 M H,S0, were made by the Metallur
Section in one liter pyrex flasks equipped with cold finger condensers. Tests
in duplicate were made with each type of metal, The specimens were mounted.
on glass supports to give test conditions of total immersion, vapor phase, and v
vapor-liquid interface. All of these tests were made in the absence of plu-
tonium, and only three consecutive tests of 48 hour duration each were made
for each specimen,

DISCUSSION AND DATA
Dissolution of Metal Fabrication Wastes

A satisfactory process for the recovery of plutonium from metal wastes
should include a rapid method of waste dissolution in a solvent which is com-
patible with existant Hanford processes and is not too corrosive to equipment,
Both piutonium metal and plutonium oxides may be dissolved quite rapidly in
HC1, HBr or HI, but these acids are very corrosive and with the exception of
HI arefot compatible with existing Hanford processes. Hydriodic acid solu-
tions can be recycled only at the oxalate precipitation step in the Purification
Building,

Plutonium metal is not dissolved by either dilute or concentrated nitric
acid. Although plutonium oxides are manifoldly more soluble in nitric acid

 OELASSFED
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f® than is the metal, nitric acid alone is a poor solvent for metal wastes. How-
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ever; when nitric acid containing very small concentrations of hydrofluoric
acid is employed, the routine dissolution of metal wastes becomes feasible.

Mixtures of nitric and hydrofiuoric acids are often used to dissolve
metals, The use of HF as an additive to nitric acid for the dissolution of
skulls would avoid the use of 10ns foreign to the plant process. Sodium f{luo-
silicate was found to be equally effective and slightly less corrosive to stain-
less steel or pyrex {Table II). Presumablyi other fluorides could also be

us,ed. Q ‘

It was found that casting skulls dissolved quite well ip boiling 16 M HNO,-
0.1 M HF,

The dissolution rate was neither improved appreciably by increas-

ing the HF concentration to 0.25 M nor reduced appreciably by lowering the

HF concentration to 0.04 M. Concentrations of 0.02 M or less HF were too

low for effective dissolution. Nitric acid concentrations of 8 M to 16 M

. with HF present seemed equally gffective, hut a 16 M I-INO3 - 0.04 M HF
ixture was used @r most tests %o keep the volume of solution to a minimum,

Skulls varied from less than ten grams to more than one hundred grams
in weight and from 85 to about 95 per cent in plutonium content. The physical
condition of skulls varied greatly. Some were massive and metallic, others

re made up of several, thin, foil-like layers, and still others had oxidized
gfring storage to a voluminous green powder or, more rarely, to a black

powder. Because of these vai ‘a'ons, duplicate tests were required to

evaluate the soivent. The time cycle for a plan: process would have to be

very elastic, hecause of the varjation in the physical form ofthe skulls, The
variailon in the time required to dissolve skull materijal 1s apparent from the
& data in Table I, It was found that “eavy metallic skulls dissolved very slowly
"~ (4 to 24 hours or more) in boiling 16 M HNO, - 0.0 M HF so that a heel
would accum#late if a standard dissolution cycle were used.

The green powder associated with store%skulh was dissolved within
an hour by‘ho 16 M l-lN()3 -0.i M HF mixture Oxidation of skulls during

storage, however, 1s slow and in no way reproducible, Methods of producing

*
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the green powder rapidly were therefore developed during these investigations
«nd are described elsewhere in this report,

Evaluation of the fluoride-containing solvent was hampered by variations

due 10 the depletion of the fluoride from the sclvent because of reaction with
the dissolver vessel,

In glass the fluoride reacted with the container to 101&9
fluosilicic acid, which volatilized to render the solvent ineffective after

about four hours. In a stainless steel dissolver fluoride depletion was less .

severe, and skull dissolution was appreciably more rapid.

Cn an avera about 85 per cengof skull material was dissolved in
four hours by treaf’ent with boiling 16"M HNO, - 0.04 M HF in a pyrex

dissolver. Under iggntical conditions, more than 99 per cent of the skull .
material was (bsolved in a stainless steel dissolver in 4 bours, and even. '
more rapid dissolution would be expected to occur if a tantalum or platinum
clad dissolyer were uscd, It was found that 500 ml oof 16 M HNO3 -0,04 M

HF should be used for each hundred grams of skull material,

When a pyrex or stainless steel aissolver was used, occasional forti-
fication of the 16 M HN03 - 0.04 M HF acid with hydrofluoric acid was
found to sho™en the.equired dissolution time, This advantage was most
applicable when glass equipment was used. The small quantities of hydro-
fluoric acid introduced after the initial charge of mixed acids would be diffi=
cult to handle and would offer little, if any, advantage to a dissolution process
using a platinum or tantaluzd@8lad dissolver.

Boilingl1 to4 N H SO4 dissolved metalhc skuil fragments completely
in less than one hour when two or more mols of sulfuric acid were used for Q
each mol of plutonium, The maxa concentrations of plutonium that were
obtained at different molar ratios of sulfuric acid to plutoninm were; 45 g.
Pu/l, at 2,0, 30 g. Pu/lgmt 4,0 and 12 g Pdl. at 10, These maximum
concentrations did not limit the amount of plutonium metal dissolved, At
higher plutomuxﬁconcemratmns the plutonium metal continued going into
solution, but it was immediate y precxpxtatews a blue solid. The blue resi-
due &;ssoived readily in boiling 0.5 M H SO or by diluting the hot dissolution

JECLISSIFIED ==
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mixture \?ith water or 0.5 M B,50,. ‘The amount of sulfuric acid required
for plutonium dissolution would be rather high for subsequent use in a single
peroxide precipitation process (40 grams of plyonium per liter). By limit-
ing the skull dissolution to the use of 0.5 to 1.0 M H,S50, and a melar sulfate
to plutonium ratio of 2.0 to 3.0, a plutonium solution was obtained {40 grams
of plutonium per liter and 0.5 - 1.0 M sulfate) which could be diluted to
satisfactory feed solution for Hanford's two cycle peroxide process.

@/hen skulls containing some green oxide were dissolved in boiling
0.5 MH,S0,, the metal dissolved within 20 to 60 minutes leaving most of ae
oxide as an insoluble r‘idue. Oxide, prepared by oxidizing plutonium metal
in refluxing 0.5 M !f!NO3 for several hours, was tially dissolved { 16 per
cent -3.2 g. Pu/l,) by one hour of refluxing in 0.5 M HZSO4 using a sulfuric
acid to plutonium molar ratio of 10, but no further oxide dissolution reilted
from further treatment in the refluxing solution.
data are shown in Table Iil.

Sulfuric acid dissolution

Oxidation of Plutonium Met and Skulls

Because it was found that both the grsm and black powdeg resulting
from atmospher.c oxidation of skulls dissolved very much more rapidly in

boiling 16 M HNOS ~0.04 M HF than the skull, a rapid method of obt2ining
such powder was sought.

The green powder was produced slowly from plutonium metal by oxi-
dation with water at 100° C., but at temperatures above 140° C. the oxida-
tion of plutonium metal by water became so rapid that the heat of reaction
increased the temperature of the reactants and container.

Complete oxida-
tion of either plant casting skulls or laboratory 5 gra

plutomum buttons
was obtained within one hour by using Water at @0" to 240° C. The product
obtained by water oxidation at temperatures above 140° C. was ﬁinely
civided black solid, which dissolved rapidly in beiling 16 M HNQ, -0.04 M
HF. The chemical reaction is thought to be given by the equati%?i:

Fu + 4 HZO ——> PuQ, - 2 Hao t+ 2 HZ‘

A similar oxidauun occurred when steam was used as the oxidizing

A —
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@ soluble 1n botling 16 M HNO3 - 0.04 M HF, The oxidation, however, was

agent instead of water, but the green product could not be dissgved readily
in boiling 16 M HNO, - 0.4 M HF. ®n the basis of plutonium content of the
oxide products, water oxidation is postulatqu\ produceQuOZ .« 2 H?.O and
steam oxidation is pos*ulated to give Pqu . 20. Atmospheric oxidation
gives an oxid: with plutonium content corresponding to Pu0O, - 2 H?_O.

The oxidation of plutonium metal by liquid hydrogen Peroxide solution
at temperatures abhove 140° C. , produced a bleck product which dissolved
readily in boiling Is'M HNO, - 0.04 M HF. The only apparent advantage t
be gained by using hydrogen peroxide instead of water for plutonium oxidation
might be the lower pressure that results in the autoclave, The simplest
representation of the reaction might be 2 I-I‘.LOz + Pu —— PuOZ + 2 H,0.
Aciually some decomposition of the hydrogen peroxide would expected to
occur simultaneously; explosive mixtures of hydrogen and ox;’gn could there-
fore be a possible hazard. No attempt was made to determine the gas co

o-
sition after oxidation or to follow the system pressure during oxidatioao
Attempts to obtain dissolution of skull material by autoclaving it with
70 per cent HN03 at 1600’C. produced a cream colored product which was
more difficult to dissolve in boiling 16 M HNO, - 0.04 M HF thagavere the
black or dark green products obtained by other liquid phase oxidations. The
oxidation was not accompanied by a temperature rise such as was noted when
water, steam, or hydrogen peroxide was used. Ancdic oxidation of plutonium
in 35 Qo 70 per cent nitric acid produced a black product which was readily

slow and good contact Between the plutonium metal and its supporting anode
could not be maintained. The black solid fell to the bottom of the cell and

a copious evolution of oxyger came from the platinum wire, The oxidation of

the plutomium appeared to be more rapid when 70 per cent I-INO3 was used as
the elertrolyte thaff when 35 per cent HNOg was used. Oxygen evolution at the
anode support might be eliminated b?substituting tartalum for platiaum, but
at best anodic oxidation did not appear promising for use in the oxidation of

metallic plutonium wastes, Plutonium oxidation data are given in Table IV,

The most promising method for the oxidation of plutonium metal wastes

DELSSFED =
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pt.0or o Lissolulion in boiling 81016 M IiN()3 - 0.04 I1 HF consisted of im- » .
merst g the plutontum in refluxing 0.5 M HNO3 until the plytonium wss con-

verted 10 green oxide. The optimum concentration of nitric acid for the oxi-

dation reaction wax f 5 M but appreciable oxidation was obtained with nitric
actd concentrations of 0. 1 M t0 4.0 M. (Table V). The molar rato of plu-
tonium to nitric acid was varied from 3 10 1/12 and did not appear to be critical,

The function of the nitric acid 18 not clear, but hydrogen evolution during oxi-

.F
darion with 0.3 M HNQ, was about 1/10 as large as tha: obtained by the dis- :
‘ solution of plutonium i 0,5 N HZSO4. With boiling 0.5 M HNO, completegy
® X iy

oxidartion of sk ma'erial resulte‘uhm three hours,

@

The €.5 M H‘;\I03 oxida‘ion proczss permits one container to be used for i
both omdation and dissolution. and no transfer of plutomium-contaiMng material @
8 required bewee‘he iwo operations. The oxide slurry need only be fox%- ir
fied 10 8 M HNO, 0.04 M HF to be ready for dissolution, : B

. _Qg’cle of Skull Sclution 10 the Hanford Process

Nitric acid solutiorn of skuil material contained more magnesium (400
ppm) than Hanford oxalate process feed soiutior {4 to 200 ppm) but all other

tmpurities except lanthanum wers present in quaniities equal ¢o or less than ' i

ose present in process feed solution (3}. Lanthanum was reported to be
P

greater then 2000 rpm, and similar values ar» also given for plant feed solu-

tion. There 1s no comparison possible becaus2 Fow much more than 2000 pPpm

La wer» present was no' terermirs i Some troreias.e in the lantharui con-

& rent of plutonium mgﬁ was observed a* Los Alamofwhen skul! material was
® recycletdirectiy to *he oxalate procecs.

3
in view of *h Lo Alamos experionee reocyele af skull solution o the

tsolatior nroce<s was therefore stuiied ar Harfors, Apcroximarely 160 grams

of plutomium from =kuliz ‘1s<olved :n 1§ M l‘iA‘\”O.\s - 0. 44 M HF were procecssed
*.hrougwrw peroxiie cycle e "ne labora‘ory and as a regular plant run through

the purilication and metal fabricatior processes in the 234-5 Building.

purity @ncentratiors were ~atsfactory at all stages of the processing.

Im-

.- 63
Approximarely 300 grams of skn!i material wete dissoived 1o 16 M
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HN03 - 0,04 M HF for use in Production Test 234-2. Half ¢f this material
was dissolved in glass and half in a stainless steel dissolver, and the two
solutions were processed through the Hanford 231 Building as separate runs,
The results of this Production Test have been previously reported(3). It was
cuncluded that recovered skull materiaIther two peroxide precipitations could
be processed ig any manner that could be applied to regular production material,

e recommer@ation was also made that a one pewxide precipitation cycie be
tested for 231 Building processing of the skull solution.

Corrosion Studies

Corrosion tests under approximate skull dissolution, process conditions
were made with a four hour, specimen exposure to an acid mixture which was

initially 16 MHNQO, - 0.0¢ M HF during the laboratory skull dissolutions in

pyrex or stainless steel dissolvers. Penetration of test specimen coupons

was found to be greater in the absence of plutonium than under dissolution con-
ditions. More complete tests, if required, could be made with plutonium-free

solutions and would be under more severe conditions than in a plant dissolver,

Of the materiails tested, plati and tantalum were penetrated less

than 5 mils per year by the boiling acld or its vapor, stainless steel type 309,
(columbium stabilized) was penetrated 100-150 mils by the acid vapors and
150-210 mils by the boiling acid, and stainless steels 304 (extra low carbon),

347, and 347 (tantalum, columbium stabilized) showed greater than 250 mils

j-cne‘ration, In half hour tests 3 /4" pyréX glass tubes were penetrated at a

rate of ore inch pegyear in the absence of skull materialf Actually, several
pyrex flasks wereg‘:en through by the mixed acid during tests. Complete
corrosion data are given in Table 1I. @ ®

If the equipment for skull dissolution were not used for more than a
few hours per week, the Cb stabilized stainless steel 309 might be expecte
to serve for dissolver service if checked routinely for pitting or other wear,
To be entirely safe in the matter and because the expense for the small dissolver

vessel was not excessive, a platinum-clad dissolver has been ordered for
plant use.

*ATthough these tests indicate that pyrex glass 1s markedly attacked by a boil-
ing 16 MHNO3 - 0.04 M HF muxture, Los Alagnos has dissolved skulls rou-
tinely for six months with a boiling 10 M HNO 0.05 M HF mixture 1n a large
pyrex tube without ary tube failure An oil bath with immersion heaters is
used to heat the pyrex tubes containing the skulls and mixed acids at L.os

RUSEE
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Corrosion test results from studies made by the Metallurgy Group are
shown in Table VII. Carpenter #20 and chemical lead were penetrated less
than 20 mils per year by boiling 0.5 M H,50, in the absence of plutonium, @ :
Either material could be used for the dissolver if sulfuric were used for the

dissolution. Carpenter #20 would be more desirable from a structural stand-
point,

FUTURE WORK

HW-22136

The feasibility of using a combination of one peroxide strike and one
oxalate strike for the purification of skull solutions has been demons¥rated
in the laboratory. Plant testing of this method has bee@recommended on the

basis of the results &)tamed in Production Test 234-2,

The present wqork has revealed areag in which the knowledge of plutonium
chemistry is scanty. These include the solubility of plutonium (II1) sulfate in
@ water and various concentrations of sulfuric acid; the solukility of plutonium
oxides in different acids; and the identity of oxidest&}:ydrated oxides, or hydrox-
ides obtained from plutonium metal by different methods of oxidation. It

would be helpful in dealing with problezg concerning plutonium metal to obtain
gore information about these suhiects,

No inert material has been available for use with boiling 16 M HNO,
- 0.04 M HF. It will be desirable to obtain corrosion data with this acid mix-

ture in the platinum-clad dissolver, which will be used in the 234 Building to
dissolve skull material,

®
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-21- HW-22136

OTABLE VI
SPECTROGRAPHIC ANALYSIS OF SKULL SOLUTION

ppm, Based on Plutonium
Average Feed Solutiont®-)

Skull Solution to Hanford Oxalate Process

Impurity Z-10-2-9 October 1950
Al 40 43
Ba <20 <20
Be < 0,02 < 0.02
Ca 100 55
cd <10 40
Co < 20 - 30
Cr 45 © 2500
Hg . < 200 < 200

in < 100 3
La >'2000 © oo

Li w2 3
Mg 400 120
Mn 10 © a5
Na o 100 125

Ni o 20 2.50
Pb < 100 45

Sr o < 4 °< 4
Zn <100 < 100

Tl < 100 < 100
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v TABLE VI i
. . CORROSION OF MATERIALS OF CONSTRUCTION BY BOILING
- i .
0.5 M H,SO,
Penetration in Inches
48 Hr, Per Month
Metal Period Vapor Phase Interface Liguid Phase
Chemical Lead First 0. 0001 + 0. 0015 + 0.001
Second 0.001 0.0013 0.6001
Third 0.0002 0.0004 0. 0610
First 0. 0048 Q: 0, 0035 +0.0007
Second 0.0008 0.0027 0. 0001
Third O 0.0008 0.0006 0.0009
Average 0.0013 0.0017C 0. 0007
Stainless #316 First 0. 0014 0, 0002 0. 0001
o Second 0.00650 0. 0882 0. 0853 .
o) Av%rage 0.0039 0.0342 0.0327
i
’ Duriron First 0.0002 0.(%36 o 0. 0061
Second 0. 0001 0.001! 0.0009 .y )
. Third 0. 00005 0.0009 0.00025 ¢ '}
Average © 0.0001 0.0019 0.0024 ¥
A
0 Carpenter #20 First 0.00032 Nil Nil ‘
Second 0. 00032 Nil 0.00004
00 o  Third Nil 0. 0016 0, 0018
First Nil Nil 0.0037
Se .ond 0. 0001 Nil Nil
Taird Nil Nil 0. 00001
Average 0. 0001 0.0003 (@ 0.00l
O
o
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