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SUMMARY OF 234-5 DEVELOPMENT PROGRESS
JANUARY, 1951 - JUNE, 1959

INTRODUCTION

This swmnery of laboratory investigations has been assembled to provice «
directory for source data of past laboratory activities. The dates listed in
the outline are the operatlonal periods covered by Separstions Technology
Section and Research and Engineering monthly activity reports. The monthly
activity reports or specific program reports are to be consulted for valid
detailed information on the indicated topics. A list of the program documents
and actlvity reports is included. This document supersedes HW-L9123 RD,
"Summery Of Development Laboratory Progress, 1951 - 1954", by W. L. Lyon.

A. WET CHEMISTRY

1. Plutonium(III) Oxalate

E_zi
July Study of process variables.
August Study of process variebles; coupling to Redox and
Recuplex.
1957
March

March Precipitation of continuous ion exchange product at

55 C. 1 M oxslic scid, filtrate 0.2 g/l Pu with
so0lid formation.

2. Plutonium Peroxide

1951
August Coupling studies.
September Coupling studies - acid neutralization; plutonium

peroxide from AT-solution - 0.5 M sulfate.

DECLASSIFIED s
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October . Variations in bulk densities; purities from single
peroxide strike on 3BP- for dry chemistry and re-
duction; effect of fluoride upon lanthenum separation.
y_ozeﬂbgr Bulk density varlations; disposal of methanol; Redox
coupling.
December Bulk density veriations; reaction of supernatants with
alcohols; lanthanum separation.
1952
January Neutralization of 3BP by various agente; precipitation
from concentrated plutonium solutions.
February Effect of total nitrate concentrations; temperature
variations.
March Purity data i.r peroxides.
April Decontamination factors for peroxide preclpitatioms.
September Precipitation from cleanout solutions contalning
menganese ilon.
1953
February Decontemination factors for peroxide precipitation.
Work on high recycle.
March High solubility in MRC's; effect of manganese ico.
195%
February Effect of fluorlde and phosphate on formatiocn of peroxy-
complex.
August Sulfate elimlnaticn: addition of p.,.osphat oxalate;
temperature and acid effectz.
1956
Marck

t
I

Continucus precipitation from 1.3 M HNO3, 0.05 M sulfate,

50 g/1 Pu solution at 20 C S=asible witk S0 percant HpOz.
Bffect: of sulfate concentration.

DECLASSIFIED ~ emme
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AT-Solution Studies

December

1954

January

Sulfate in AT still.

Plutonium sulfate in AT-solution (more work:

pink sulfates).
Gas evolution.
Gas evolution from AT solution.

Gas evolution from AT solution.

brown vs,

Plutonium(IV)-(VI) change in evaporation as a function
of nitric acid concentration; sulfate studies ~ dis-

solution of red sulfate.
studies.

Unreported - gas evolution

Prevention of solid precipitation in solution shipment.
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h. Plutonium(IV) Oxslate

195

September Preliminary entries.

October More preliminary work.

December Preliminery work (supernatant destruction by evaporation)

1252

January Precipitation from 3BP sclution; aslso from concentrated
plutoi:ium solution.

February Precipitation from synthetic 2BP; filter boat tests,
ceke-washing, filtration rates, ete.

April Precipitation in 231 Bldg.; decontamination factors.

ot Coupling studies solubility vs acidity; plutonium=urarium
separation; supernatant treatment - bolling, platinum,
hydrogen peroxide.

June Purity data, effect of filtration; UXl separation;
supernatant kill - platinum.

August, Filter tests; effect of impurities on weste losses.

September Effect of oxalic acid concentration.

October Rate of oxelic acid addition; seperation from lanthanum,
iron, nickel.

November Crange oxalate(VI?).

December Precipitation from concentrated solutions, greater than
100 grams per liter.

1953

Januar

Eegriaéy Mix:=d veagent addition.

March Decontamination factors.

April Valence adjustment.

June Task I prototype studles.

Augurt

Temperature effects; elumin'm addition; ©.06 M oxalate
prior to pre-rednction;‘(pre-reduction-precipita‘cion

- DECLASSIFIED =
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August

September
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effects, explanation?); Task I prototype, supernstant
destruction - oxalate kill by permanganate as function
as temperature, 15 to 65 C; use of ozone.

Effect of anions; effects of stirrer speed; precipitstion

of solution after partial neutralization; filter cloth
tests.

Glycol in the oxalate precipitation; dissolution of
vlutonium oxalate in eluminum and iron systems

Agitation studies including use of air lift; interference
by manganese ion; filter cloth evaluation; ard mercury
separation (factors for dry chemistry, reduction).

Continuous filter - Task I; gas evolution from super-

natants; supernatant treatment - kills with permargsnate
and dichromsate.

Supernatant treatment: valenre adiuatment after kill.

Unreported effect of ANN on plutonium oxalate solubility;
mercury separstion factors.

Batch precipitation of concentrated Redox and AT soiutions
in Task I prototype.

Hg limits on Task I nitrate feed of 1,000 ppm, corrosion
effect of Hg on gold components of filter boat.

DF's of 6.6 and 1C for Zr-Nb and Ru-Fu from Redox PR
solution 1n oxalate precipitation. Stability of Dynel
SD-9 cloth to oxalate precipitation chemicals.

Batch precipitation studies.

Cortinuoug filter and
calciner fabrication.

Initlial continmuous oxalate precipltation studies.

No effect on batch precipitation characteristics by
increasing A1 to 100,000 ppm ard Fe to 70,000 ppm in feed.

Continuous oxalate precipitation studies at ambient
temperature jprocess operation.

Continuous precipitation, filtration, calcination studies
at 0.5 ku/hr rate, b percent loss to filtrate.
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January Continuous Task I runs, effect of process rates, slurry
holdup on waste losses.

February Continuous precipitation studies, separation factors
eguivalent to batch process, effects of washing on
filter cake quality. Life test (500 hours) for Dynel
SD-O filter cloth in continuous oxslate processes.
Dissolution of Pu(IV) oxalate by agque regia (without

metallic contamination) for preparation of spectro-
graphic analysis samples.

March Effect of Zr, Versene, fluoride on Zr-NB DF's across
batch oxalate precipitation. Continuous Task I studies,
1 kg/hr rate with 3 percent filtrate loss. Effects of
agitation speed, slurry residence, filter cloth deterior-
ation. Capacity of 3" diameter by 36" long calciner.
Continuous prereduction of plutonium nitrate feed.

Continuous precipitation from dilute (10 g/1) solutions
with low filtrate los.,

g
2
[N
1

Calciner operating temperature limits.

Effect of tempera-
ture on calciper capacity.

Degradation of Dynel SD-9 filter cloth in Task I process
solutiors.

November Continuous Task

I operation with 120 g/1 Pu in 5 M HNO3
containing 0.65 M

(NHY )2SO04 (negligible effect).

M (M, )080) on sulfate precipitation in
lutions on standing at room temperature.

Jenua Purex product 146 g/1 Pu € M HNO3, 0.8 M SO,= did not
show precipitation after one-week storage. TFirst o3 runs
in rew continuous Task I unit uszed cerous nitrate (S0 g/l

Ce) feed, 1 M oxalic scid strike soluticn. Calcined =t

300 C, with 15 minutes' residence. Throughput 250 g/hr.

Continuous Task 1 c¢old run was made under identicel con-
ditions of the first run. SKocker arm agitstor modifica~
tions.

February

May Operability and capacity of continuous Task I unit
demonstrated in hot runs. Purex 2BP feed 75 - 100 g/l
Pa in L M HNO3, 500 g/hr, 1 M oxalic acid, loss to
filtrate 1 - 3 percent. Precipitation ddrectly in
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June Continuous Task I runs using Redox 3BP as feed

95 g/1 Pu in 4.5 M ENO3, 500 g/br, 1 M oxalic ecid,
loss to filtrate 5 percent.

Calciner residence time studies at 350 C. Fe im-
purities 300 ppm. |

Jul; Continuous Task I runs. Continuous oxalate chemiczal
kill of filtrates.

Qperation of continuocus Tesk I on extended period to
supplement Building production. 25 kg Pu, 10 percernt
waste logs, Dymel SD-9 cloth superior to 904 in runs.
Materiel acceptable for fluorinatiocn and reduction.
Septembex Spectrographic resulis of the oxide produced in the
sustained runs of August demonstrate the higher quality
of oxide prcduced in continuous processing equirment.

Runs demonstrate use of continuous Task I precipitation
reactor with overflow of slurry into filter pan. Normal
flow sheet. Effects of flow control on cake quality.

r Continuous Task I runs demonstrate suitebility of
simultaneous reduction-precipitation process.

Calciner surge capacity tests.

Novembe: Calciner surge tests were continued. Surge capacity
TO percent above normal steady state operating capsacity.

Test of cyclone separator and filter ca calciner off-
gas systenm.

1959
March

—— —

Effect of titanium and vanadium on Z Plant processing.

Muminum oxide filter media tested with plutonium{ IV)
oxalate slurry.

Study of plutonium oxalate and filtrate densitiea.

Particle size distribution in plutonium{IV) cralate
slurry. 10 - 10C micron size range.

Water content of filtered plutonium oxalate cake.

M Purification study of the continucua oxalate provess
flow sheet using 200 g/l Pu in feed.
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F-10-P And 3BP Studies

Red precipitate in P-1 solution - analyses of solution

and of sclid; abnormal beta, gamma activitiecs in sample
cans and 3BP: solids in 3BP.

So0lids in 3BP and P-1.

Solids and Redox PR solution.

Sludge 1in Redox PR can - high radiation.

Plutonium phosphate in F-10-P.
F-10-P 1iltration and stabilization.

ANN in 3BP - concentration effects.

Filtravion studles on Redox PR solution - no decontami-
nation from FP's across solution filter.

Effects of filtration and precipitetion on removal of
Zr-Nb from Purex PR solution. DF >f 1.2 oblalned.

Studies on use of silica gel cr Dowex-1 column for
Zr-Nb removal from Purex FR solution (DF's of 3).

Effect of versenes and fluoride on Zr-Nb DF across
across oxalate precipitation.

Solids in concentrated Purex PR solution - Pu polywer,
silica, iron, phosphorus. Dissolution procedure.

Concentration of Purex 2BP.

Solids in Redox L-3 to L-b valve.

P\u, Zr; Nb, A-l’ Cr)
Cu, Fe, Ni identified. '

Study on 80l1ds in Purex tube bundle - primsrily zilica.

Study on precipitation in Redox E-1, E-3 vessels.
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Studies on solids in Redox L-3 to L-U4 valve.

October Study of solids found in Purex concentrator. Contained
high silica and iron. Si/Pu ratio of 1/5 in solids.
°
March Purex concentrator solids. Black flint-like materisl
from Purex product concentrator conteined mostly Si
and Fe. Cr. Ni also detected, Pu was 1%.
Q
1228
Arril Solidsin Purex ion exchange concentrator. PuiIV) polymer
and resin fines identified.
O

6. 22b Building Studies

&22.
September Barium sulfate scavenging.
October Scavenging of barium.
2221
Mey Calcium separation; tolerance to aluminum.
July Tolerance to aluminum.
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1954
~ O .
April Decontamination factors for various steps « omission
of lantbanum fluoride by-product.
©

T. Double Salt Studies

22
November Precipitation studies; large-scale sirike.
December Precipitation studies. "

ﬁ
January Double sait bprecipltation; 300 gram reduction.
February Calcium-thorium fluoride precipitation.
March Separation factors for the calcium double salt.
ggéi}' Large-~scale operations.
June Plant scale operations.
Unreported

Decontamination factors for zirconium, niotium,

and
separation from sulfate.

5]
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8. Miscellaneous
1221 o
October Disposal of metharol. O
1952 O
o v
August Evaluation of filter eid for N-1 filter.
1953
August Stability of hydrogen peroxide; spectrophotometric
determinstion of plutonium valence.
October Plutonium(III) oxalate precipitation - hydrogen peroxide,
sulfemic acid reduction or Redox product.
1954
February Plutonium fluoro oxalate. 2
October Specific gravity measurements for plutonium nitrate -
nitric acid solutions.
Unreported Speciflc gravities for plutonium polymer. Etffect of
fluoride on plutonium for light absorption.
1956
September Titenium corrosion in 8 M HNO3, 130 g/l Pu(IV), at B.P.
0.0003 ipm.
Octcber Corrosion of tantalum, titanium, 304% steinless steel
in H:N03-Pu solutions. Effect of sulfate ion. Ta and
T4 superior. '
December

cembe: Recovery cf Pu from sandpaper and sweeping by ashing
at lo. temperature followed by 6 M HNO3 - 0.25 M H¥
leaching at B.P. Pu recovery of 30%.

O
30k-L corrosion rate in boiling solution of 0.003 M

oxalic acid - 5 M HNO3 containing 1.5 g/l Cr*3, ~
0.00018 ipm.
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Spectrophotometric method for nitrate to determine
small amounts of nitric acid in presence of aclds or
ealt:s yizlding Liydsrugesn ions.

Neptunium oxide ( < 200 ppm metallic impurities) pro-
daced by oxalate precipitation and cslcination. Bulk
density was 2.7 g/cc. Effect of radiation buildup ncted.

Initial studies of direct calcination of plutonium

nitrate (275 g/1) to plutonium oxide and subnequent
chlorination to PuCl3.

9. Plutonjum Trifluoride Precipitetion

1956

e p——

April

Continuous precipitation and fiitration of PuF3 from
HNC3 solution using HF as precipitant. Effects of
alcohol wesh and filtrate losz. Sulfamic reductant.

Atiempted precipitation of PuF3 from ENO3 solution
using flucsllicic acid. No precipltation noted., Effect

of complexing strengths of Pu(I1I) and Pu(IV) on
fluoride.

Studies on PuF3 preciplitation from high purity plutonium
nitrate using HF precipitant.
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Precipitation of PuF3 by HF from ax ENO3 solution.

Effects of reducling agents, and precipitation data
included.

Continuous precipltation from nitrate solution using
3 M H'. Feed reduced with S02 + ascorbic acid. Filtrate

losses 8 - 17%. Separation factors 10, 20, 10, 4 for
Fe, Ni, Cr, Mg.

PuF3 dried at 600 C showed no weight change on stending
17 days.

Continuous ion exchange product subjected to PuF3 pre-
cipitation using 1 M excess fluoride. First strike
slow filtering, 0.2 g/l Pu irn filtrate. Second strike,
spiked 1000 ppm Dow Separan 2610, fast filtration,

0.05 g/1 Pu in filtrate.

Small-scale continuous precipitation runs, feed 50 g/l
Pu, 5 M HNO3, precipitant 3 M HF. Velence adjustment

with semi-carbozide. Separation factors 125, 1L7 for

Al and Fe. Slurry degrades upon standing overnight.

Plutonium Tetrafluoride Precipitation

Aqueous precipitation of PuFy from Pu(IV) nitrate
solution using HF and ammonium fluosilicate.

Precipitaion of PuF), from Pu(IV) nitrate solution using
hydroflucosilic acid and HF,.
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1956
January Precipitation of PuFy from 40 g/1 Pu and 5 M HNO3 with
4 M HF. Pe and Al separation factors of 10 - 20 at
initial impurities of 10,000 and 100,000 ppm respective-
ly. Effects of washing on cake quality.
February

Februar; Studles on drying of the PuFl precipitate.

11. Oxalate Kill

122
September Chemical kill of plutonium oxalate demonstrated with
KMnO), and Hp0p. ‘
1956
Mey Investigation of conditions for batch and continuous
killing of oxalate filtrate.
Studies on stability of Dynel SD-9 filter cloth in
oxalate precipltation chemicals.
June Studies on continuous evaporation of killed coxalate
filtrates.
Studies on evaporative heat kill of oxalate filtrates.
July

Jul Prototype continuous oxalate filtrate kill equipment
installed. Studies on continuous oxalate kill.

Studies on evaporative hegt kill of oxalate filtrate.
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Novembe: Adaptability of Recuplex dissolvers for evaporative
oxalste kill process.

Pu nitrate solutions containing sulfemic acid or semi-
carbazide, reoxidized and con®ntrated by a factor of

five in a continuous kill. Feed solution was 6 M HNO3,
0.05 M semi-carbazide, 11-50 g/1 Pu. Feed solution

slowly added to boiling solution to safely accamplish
the kill.

July Filtrate from continuous oxalate preciplitations treated
by continuous chemical kill using XMnO4 at 45 C.
Permangaenste leg of the "U" column operated satisfactory.
Peroxide leg {1" diameter) reaction too vigorous at 10%

or 2-1/2% peroxide concentration. Increased diameter
of peroxide leg is required.

ber Evaporative kill experiments indicate manganous ion

addition may be needed as catalyst, due to low amount
of iron in filtrate.

2 Evaporative kill studies indicate a 2l-minute decomposi-

tion helf-time. Small amount of solids can be tolerated
in the evaporative kill process.

12. Plutonium Polymer

1226
August Limiting conditions for formation of plu:<ium polymer
in nitric acid solution.
November

e Formation of plutonium polymer in nitric acid solutions.
Absorption peaks of polymeric solutions. Effect of

nitric acid concentration end HNO3/Pu ratio on polymer
formation. fTenmperature effects.
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December Study of polymer formetion in Pu(IV) nitrate solutions
- of low acidity. Effects of nitric acid concentration,
and temperature. Absorption spectra of Pu(IV) from
0.02 M HNO3 to 1h M HNO3.
1957 An E-T7 semple from Redox studied spectrophotometricelly,
- found to have a spectrum characteristic of polymeric
February plutonium. Depolymerization in 4 M HNO3 produced
plutonium{IV) spectrum.
1228 Study of polymer formation as a purification process.
Separation factors of 3300, 40, 1000, 5, 100, 100 for
Februaxry

Al, Cr, Cu, Fe, Mg, Ni baesed on initial ‘mpurity con-

centrations of 10,000 ppm. Effect of precipitation
on fine particle formation.

‘13. Jon Exchange

1956
November Initlal testing of semi-continuous Higgins-type columns.
December Equipment testing results. Flow control problems on
continuous equipment.
1221
January Mechanical testing of hydraulic ram, conductivity probe,
and pumps.
February First cation hot run comp

un complietad, Steady state not achteved
because of excessive gessing. Run conditions:
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XAF 35 ml/min Dowex 50W-X8 resin

s 2.1

XAS 2.0 10-ninute cycle

XCIS 5.0 Feed concentration 8.3 g/l Pu

XAX 2.0

Product concentration 25 - 70 g/1 Pu
Waste losses ~ 1%

Effects of feed reductants discussed.
Elutant was 6.4 M HNO3, 0.3 M sulfamic or semicarbazide.

Workable flow sheet was demonstrated in’s two-week-long
"hot" run of cation columns. Run conditions:

XAF 39.5 mi/min  1O-minute cycle

XCIS 5.0 Dowex 50W-X8 resin
XAS 2.0 Feed 2.5 - 7 g/l Pu
XCcs 2.1 Product 35 - 75 g/1 Pu
XAX 2.0 Waste loss 0.1%

Most promising feed reductant was 0.1 M NH,HSOs.

Effects of plutonium polymer formation during feed
preparation.

Most promising elutant 5 M HNO3-0.33 M sulfemic acid.

Higher product concentration may require cooling of XC
column.

Stability of cation exchange product: oxidation of XCP
dependent on solution acidity. Oxidation rate 0.2 -
5. %/day. Effects of other reagents discussed.

Adjustment of Purex 2BP to 7 M HNO3 resulted in oxidation
to Pu(IV) within two minutes, for anion exchange feed.

Tentative Purex flow sheet (HW-19524) was demonstrated
in a hot anion exchange run.

Run conditions:

Resin Dowex 1-X4 (nitrate form) 5-minute cycle
Feed concentration 6 g/1

Product concentration 45 g/1 Pu
Column temperature 50 ¢

Effect of column temperature, feed flow rates, ctc.,
Anscugcad,

Continuous runs with Purex 2BP as feed solution showed
anion exchange to be superior to cation process for
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purification and decontamination.

1. Anion Zr-Nb DF of 28, Ru-Rk DF of 2.0

Cation Zr-Nb DF of 3, Ru-R: DF of 3.0

Totel gamma DF of 3 for both anion and cation.

3. Anlon reduces silicon 10 - 20 fold, silicon
not removed in cation process.

4. Anion: separation factors fer (Cr, Cu, Fe, Mz,
Ni, Ph) of 5 - 20 and (Al, Ce, K, Mz, Na) of 100.

Cation removed only slight amounts of light metals,
none of the heavy metals.

Changes made in flow, and temperature control 1o

permit sustalned anion exchange runs at high through-
put with Dowex L-Xh anion resin.

Operation of the anion exchange system on a Purex flow
sheet in the temperature range of 50 - 70 C and feed
acidity range of 5 - 7.2 M HNO3 was satisfactory. Flow
rates up to 30 percent greater than the SL mg Pu/mirz/cm2
required by flow sheet were used. Product concentration
was near the 58 g/l equilibrium velue. Thz ratio of XSW
1o XAX appears 1o depend on the volume of resin pushed.
Satisfactory resin push was atteir d with 10 psi pre:z-
sure. Zr-Nb DF = 250, Ru-Rh DF = 30 when adsquate
scrub flows are used. Appreciable FP's accumulate on

the resin and are &ifficult to remove. Metallic sepa-
ration factors varied from 5 - 100, Effects of tempera-
ture control, acidity, and column dimensions are recorded.

DECLISSFED



DECLASSIFED

— - ROUGH IRAFT -25-

EW-61319 R

DEL

 eL |

14. Metsl Dissolution

251
September Plutonium dissolved in 15 weight percent sulfamic acid
solution. Dissolution not as repid as HNO3-HF, no
residue left as in HNO: - sulfamic mixtures. Concentra-
tions 100 g/l Pu, in 073 - 1 M acidity, stable for three
weeks.,
1238 Initial tests of continuous dissolution cf plutonium
March metal (10 g scale) in HNO3. Effect of PuOp formation.
1959
April Study of massive plutonium metel dissolution using 3ul-
famic acid. Effects of finsl oxidation adjustment,
plutonium sulfate and plutonium polymer formetion.
Study of reactive alpha Pu skull passiva‘ion by cauatic
solution.
May Study of reactivity of Pu-Al skulls luring caustic
passivation.
June

Jun Problem of unusual reactivity of temperature cycled
elpha Pu skulls.
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15. Solution Concentration

2222
September  Concentration limits of oxalate filtrates containing
200,000 ppm Fe, 10,000 each Al, Cr, sxd Ni was a factor
of three. Oxalate destroyed by concentration.
October Concentratiocn studles for Redox 3BP containing 100,000
ppm Al. ARNN precipitation noted at 130 g/l Pu con-
centration.
1221
March Concentration of cation exchange praduct, XCF (0.33 M
sulfamic) forms sulfate precipitation after concentru-
tion by & factor of two.
April

ril Caticn exchange product:

Solution of 65 - 80 g/1 Pu, 5.4 - 6.6 M HNO3, 0.0 M
S0, stable at room temperature.
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Solutions up to 150 g/1 Pu, 7 M ENO3, 0.8 M 50,=
stable at bolling temperature.

Valence Ad;ustment

Pu(IV) to Pu(III) reduction studies using HpOz,
hydroxylamine hydrochloride, with sulfamic acid as

holding reductant. Solutions were 17 - 70 g/l Fu and
0.8 - 2.5 M HNO3.

Studies of Pu(IV) to Pu(III) reduction in HNO
using sulfamic acid and ascorbic acid.
solution concentration.

solution
Effects of

Ascorblc acid stability tests. Effect cof sulfamic acii,
nitric acid, and plutonium concentration.

Ascorbic acid stability

Use of ascorbic acid az Pu(IV) to Pu{TIII) reductart
for HNO, solution feed, lon exchange process. Effecct
of ascofblc and sulfamic acid. Alsptability of
ascorbic-sulfamic bearing filtrate zclutions to wato:
and continuous kills temperature effectz.

Effect of semi-cartazide and aminoguanidine as reducing

agents for ion exchange process. LEffects of sulfami:
acld on reduction stability.
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Preliminary study on reduction of Purex 2B stream with
sulfurous acid, ascordic acid, and hydroxylamine

sulfate. Initlal studies with sulfurous acid fail
to reduce the Pu in the 2B stream.

mbe: Effectiveness of hydroxylamine, ascorbic acid, amino-
guanidine, and semi-carbmzide as reductants in high acid
solutions. Effects of time and oxidetion. Semi-

cerbazide is slower, but more stable than others.

TBP strip experiments on Purex 2BP show ascorbdic acid

and hydroxylamine as effective reductants. Sulfurous
acid ineffective.

1210

g

Study of reduction of cation exchange feed to Pu{III).
0.05 M hydroxylamine sulfate, 0.05 M sodium bisulfite,
and 0.1 M semicervazide required 2L hours, 2.5 minutes

and 0.5 minute,respectively, for zeduction. Hydroxylamine

sulfate reduced solution stable for two weeks, others for
four days.
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17. Plutonium Trichloride

1956

August

September

December

Synthetic ("cold") chloride slag and crucible recovery

studles. Effect of chloride boil-off with nitric acid
as part of the dissolution process.

Dissolution, I» removal and chloride removal, ‘vere
effected by 13 M HNOq at B.P. on synthetic slag and
crucible, Bigh degrée of chloride removal accomplished.
Degree of silica coagulation not evaluated.

Flow sheet for chloride removal and siag and cru:ible
recovery determined from "hot" runs.
89 percent.
period.

Pu recovery of
Elimination of separate iodine removal

Precipitation and redissolution of plutonium polymer

from slag and crucible solution to perform purifica-
tion and volume reduction.

Little effect noticed on aluminum slag and crucible

cans due to long-term storage of chloride reduction
slag.

Deseription of an alternate recovery process involving
hydrolysis and precipitation of plutonium. Low scidity
for precipitation is obtained by Aistilletion of acid
and water until & molten salt residue remains. Material
then diluted, filtered, cake dissolved for processing,
snd filtrate discarded. Volume reduction advantages.

Recovery of chloride slag and crucible was tested on

the hydrolysis-precipitation flow sheet. Plutonium
recovery of 99 percent.

Document HW-58021, "Precipitation Method For The Re-

covery Of Plutoniuwm From Chloride Slag And Crucible",
issued.

Nickel-coated crucible dissolutions were made with the
standard flow sheet, chloride boileff, followed by
ENO3-HF dissolution of residue, without difficulty.

Test of hydrolysis-precipitation flow sheet revealed
difficulties caused by nickel in slag and crucible.

Coprecipitation of Mg, Ca, and Ni, along with the Pu,
and high waste losses to the filtrate occurred.

DECLASSIFIED
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1939
January Test of reducing agents for Pu reduction to (IV)

valence in hydrolysis-precipitation recovery method
for nickel-coated Mgl crucibles.

Large-scale {one crucible and slag) dissolver has been

installed for chloride slag and crucible rezdvery
development.

February

Study of valence adjustment and precipitaticn parameters

for hydrolysis-precipitation methed of reprocessing
nickel-coated MgO crucibles.
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B. DRY CHEMISTRY

1. Processing Of Metel Turnings

1951

August
Septemter Hydrofluorination.

2.. Hydrogen Fluoride Absorption
1951

Segtember
October Miscellaneous.

February Dorex cannister capacity.

FuTy Caustic scrubber for HF absorption.

September Calcium carbonate.

HW-61319 RD
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3. Hydrofluorination Of Plutonium P:roxide
1221
October Effect of air lesloge.

L. Fluoride Anslysis

11952

January

Februery Analysis by conversion to oxide.

November fnalysis by conversion to oxide.

5. Filter Boats

;Zg%
May Losses in drying - tilter Loat.
June Filter boav le2ak tests.
July Filter paper lirers.
Qctober

October Filtzr boat cleanout - use of oxalic acid or hydrogen
peroxide.,
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July

Septenber

October

1904

February

BW-61319 R [ DEL ]

First work.

Additionsl results.

™wo deep cake runs.

Work ebandoned: corrosion; polymerization.

Drying of plutonium(IV) oxalate: 150 C, lumps; 300 C

for calcination; thermal decomposition of plutonium(III)
and (IV) oxelate.

Plutonium(IV) oxalate drying procedure - glowing boat;
temperature measurements. ‘

Drying of plutonium(IV) oxalate (130 C - hexahydrate).

Plutonium(IV) oxalate decomposition - exothermic reaction.

Calcination of plutonium(IV) oxalate; reactivities of
oxides (HC1-KI). :

Pu0p reactivities (wet).
Calcination of plutonium oxalate.

Thermal decomposition of pluil>nium oxalate.

Infra-red dryiug and calcining of oxalate.
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April
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Decomposition of plutonium(IV) oxalate; reactivity cf
Pulp.

Operating temperature range of 30C - 40O C for con-

tinuous Task I calciner determined from laboratory
tests.

8. Hydrofluorination

%222
July
September
October

November

205

January

Februery
September

Qetober

Sumnmery of dry chemistry and reduction data.
Ceke depth vs. hydrofluorination rates.

Tole rence to laboratory air - 37 percent.

Hydrofluorination of erupted boat loald; tolerance tc¢
laboratory air,.

Preparation of reduction of low temperature fluoridss.

Direct hydrofluorination.

Direct hydrofluorination of oxalate - PuFj producticz .
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1954
November CeF3 production; converslon of blue powder to Purl.
December Converslon of blue powder to PuFy.
1955
February Continuous PuOp hydrofluorination studles with 97 per-
cent conversion to flueride; m2tal reduction yields
were 98 percent.
'Maz Continuous PuQo hydrofluorination studies.
June Continuang Pulz bydrolluorination studies.
August Study on SiC filters as replacement of platinum frits
for Task 1I.
December

cembe: Continucus PuOp hydrofluorination studies, processing

rate 0.4 kg/hr, PuF3 7, reduction yield of 98.6 percent
on PuF), product.

March Continuous PuOs hydrofluorination studies, 100 percent
conversion to PuF).

May Operating temperature range for continuous hydrofluorinator
determined to be 450 - 550 C.

September Simulated operastion of plant reactor tested by conveying
powder in a vibrating oval tray.

l =
Japuary A plastic {Teflon and fluorothene) rotary feed valve

replaced inconel feed screw to eliminate corrosion in
continuous hydrofluorinator.
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February

March

April
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Initiel PuCl, ‘preparation by CCly (in argon carrier)
at 450 C in Eyrex.

PuCl3 hydration path and rate study. Effect of closed
container storage on hydration.

Plutonium trichloride hydration study resume. Effects
of atmosphere and powder storage.

ui preparation {600 g) by CCll treatment at 450 C
resulted in C1l/Pu moler ratio of 2. 1

Study on drying of PuCl3~6H20 by heating.
PuCl3 process off-gas line plugging problems.

Neutron count study of PuCl; shows greater reduction in
neutrons from PuCl3 than Pug

Chlorinetion rete study for conversion of PuOp to PuCljy

with CCly. Effect of temperature on rate &nd powder
density.

PuCl
?

prepared in large-scale batches by CCly in argon
carr

er at 500 C.

Batch tests of PuOp chlorination by COCl, gave 97 per-

cent conversion, decreased reagent consumption, more
desirable off-gas by-products.

Small Pyrex vibratory tube chlorinator assembled to
permit continuous process study.

Chloriaation rate study for conversion of PuOp -+ PuCljy

with CCl). Reaction produrts iientified as CgClg, CpCly,
CoCle, CO2, CO, Cl2, COClz2.
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September

tovember
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Unsuccessful attempts to produce PuOCl at 225 - 400 C.
By~products from the reaction are Clp, HCl, CO2.

Chlorination of PuO2 by COClz at 350 - 550 C; Clo,

HCl, COp off-gas products.

Direct chlorination of plutonium(IV) oxalate by COCl2

studied; 175 - 450 C on 100 g scale. Reaction rate and
powder density cauperison.

Preliminary testing of continuous 1" diemeter chlorinas-
tion reaction used cerium oxide.

Corrosion tests by D&CCO show Hastelloy B and C to be

sultable for COClp system at 40O - 600 C. Effect on
other materials recorded.

Lerge-scale batch chlorinations of Puds Ty CCCly con-
timied. Eifect of calcination temperature of PuOp on

chlorination rate. High temperature chlorination (600 C)}
introduced unknown residues in off-gas.

Plastic materials' resistance tested in phosgene atmosyhere.

PuCl3 production by COClz chlorinating agent.

Conversion of PuO, to PuCl3 by Ho and HCI1.

Effect of
temperature on orination rate.

Formation of PuOClp.

Pu0p, previously heated to 900 C, weas succesgfully chlorina-
ted with COClp at 500 C.

Report, HW-5T498, was issued to cover the status of the
PuCl, program. Flow sheets for preparation of the com-

pound, reduction to metal, and recovery schemes are
included.

PuClj, prepared ot €00 C, was & dark-green crystalline

materisl in contrast to the blue-green powder produced
at 500 C.

Continuous 1" diameter chlorinator operated with Puoe
and COClp for PuCly conversion at 500 C.

Pulp, previously heated to 1800 C, was chlorinated to
PuCl3y in five hours using COClz at 450 C.

Study of hydration rates of PuCl

2 - 75 percent relative humidity.
graph are included.

completed over range
A discussion and

Description of 1" dlameter continuous chlorinator system.

Continuous 1" diameter chlorinator operated at 34 g/hr on
extended run conditions. Chlorination of PuOp by COClp.
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wes complete.

Samples of PuCl; from batch and continuous processing
were found to have four and six micron particle size

respectively. PuOp powders for the conversion were 0.2
micron size.

Large-scaele batch conversions of PuOp to PuCl3 by COCl2
were made for reduction studies.

0ff-gas studies for COClo chlorination completed over
275 - 600 C range. Products are COClp, CO, HCL, and Clp.

Continuous chlorination of PuOp, by COClp in the 1" diameter
tube operated at 70 g/hr on an extended run.

Run conditions:

Powder bed depth: 3/8"

Residence time in furnace: L5 minutes
COClp flow: 290 percent excess
Temperature:; 500 C

Uffects of temperature and flow rates on the conversion
are included.

Pu/Cl ratio = 2.7
COClz retention in ceke: 0.02 mols COClp

mol PuCljy

Corrosion studies in COClp system over 100 - 500 C
range. Hastelloy B and C most promising materials.

Off-gas analysis study indicates gas composition to be
dependent on temperature, phosgene flow, and powder bed

composition. Elimination of off-gas solid deposits of
metal chlorides discusse4.

Lumping problems of PuCl3 in the 1" diameter continuous
chlorinator.

Study of brown solid deposits on chlorination tube.

Initial runs in the large Hastelloy continuous chlorinator
at 90 g/hr Pu rate. Mechanical Jifficulties encountered.

Off-gas filter problems.

Document HW-59759, "The Analysis Cf Exhaust Products In
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The Chlorination Of Plutonium Oxide With Phosgene”,
was issued to summarize off-gas studies.

April Lerge continuous chlorinetor operated at 295 g/hr Pu
rate. Phosgene flow, cske lumping problems.

Mey Off-gas filtration development.

June

Chlorination of PuQs from direct calcination of plutonium
nitrate soalution.

Elimination of lump formatior in the large continuous
chlorinator.

Chlorination of Pulp by CO plus Clo.

Test of Davis phosgene detector.
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C. METAL REDUCTION

1. Reduction Of QOff-Standard Fluorides (Blue And Low Temperature)
1951

July

1952

e ——

July

Reduction of PuF3.

Sintered PuF) reduction.

Qctober
1953
April

Reduction of PuF3 from freon halogenation.

Reduction of low temperature fluorides.
May Blue fluoride reductions.

JuJ'_y v oy R Tokv 2 - o
August Blue fluoride reduciions - plant scale,

1927

July Nipne bundred grams of "blue fluorids" was received from
- the processing operation. The material was divided into
two batches and reduced. In/Pu was 0.8, excess Ca was
0.6. Yields were 98 percert, metallic impurities ¢ 550
ppm. This indicates poor reduction from wet precipitated

fluorides are probebly due to oxide formstion on the
powder surface.

2. Sulfur Booster

1252

April Melting points of slags; addition of calcium lodide;
uranium reductions; use of mixed megnesium and calclum;

C DECLASSFED g
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May Reduction of PuF); addition of sodium fluoride; calcium-
: magnesium, calclum-stronium alloys.

3. Button Reactivitles
1954
August

September  Miscellaneous entries.
November

L. Miscellaneocus

3901

‘September Bomb fusion of turnings.

_}_25__2__
April Use of galllum oxide.
July Air reductions.
August Alr

reductions; preperation and use of gallium oxide.
September Use of gallium oxilde.
1953

—————

Juge Use

of single crucible for different batch sizes.
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Large-scale reduction of calcium plutonium fluoride;

small redv:tions; reduction of calcium fluoride, plu-
tonium fluoride mixtures. '

Test of new Task III pressure vessel.

Spectrochemical analysis of metal from double salt
reduction.

Studies on hot water pickling of reduction buttons.

Evalustion of Nelco Calcium without redistillation
or grinding for Task III.

Oxidation of calcium metal in unreacted PuFL-Ca mixtures
to elimlnate Hp evolution during powder dissolution.

Reduction of CeO to metal using Ca plus Ho booster

showed cerium formation. Effecis of slagging asgents
noted.

Rednctioﬁ of Pu0s by Ca resulted in no segregation or
coalescence of metal.

Cerium oxide reduction by Ca resulted in metal beads
{cerium) up to 1/4" diemeter.

D?L'iﬁ

Attempt to reduce LO-gram PuOo resulted in no visible metal

formation.

Study of calcium reactivity and pressure buildup associ-
atad with reduction in Task III. Effect of moisture and
T2 on PuFy snd Ca mixtures at room tempersture.
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5. Metal Recovery

1951
September Bomb fusion of turnings.
September
October Controlled oxidation of metal turnings in argon and
oxygen, subsequent fluorination in Freon-12.
Direct conversion of metal turnings to PuF3 with argon
and Freon-12.
December
1956
January
Merch
1957
November Recovery of plutonium from skulls by vacuum melting
- impractlcal on small or badly-oxidized Ifragments
(10 percent yields). Vapor phase reduction with calcium
was unsuccessful. Experiments started on melting skulle
in CaClp - CaF, eutectic.
December

e: Glascast crucibles fired at 23 ° F will contain the
CaClp - CaFp melt at 1000 C., Magnesia, CaFp, quartz,

sodium silicate impregnated magnesia were ineffective.

Study of Ca reduction of PuOp in @ CeCl, - CalFp melt.

JECLISSIFED g
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1959
January Test or recovering Pu from skulls was guccessfully made

by melting skulls with Ca-~CaCl; 2t 1050 C. Recovery
was »>90 percent.

February Recovery of skulls by calcium chloride salt bath.

6. High Purity Plutonium Metal

192

September 0.5 kg high-purity Pu prepared.
1357

January 9CC-gram pure metal has been made. Tctal impurities
of most reacent batch is ¢ 500 ppm.
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7. Plutonium Trichloride

1958

Merch

Reduction of PuCl3 by Ca. Effects of meisture concentra-
tion.

Study of chloride slag soaking into Mg0 cruciblez. Use

of Glascast reduction liners, and effect of calcium and
plutonium on Glascast.

Test of Al slag and crucible cans exposed to CaClp, Calp,

and CaFpo at room temperature. Physical strength of cans
adequate after 30-day exposure.

Small-scale (30-g) PuClz batch reduction. Effects of
wvater, iodine, and calcium concentrations were investi-

gated. No serious crucible (MgO) sticking problem on
30-g scale.

Effect of Si and B pickup by Pu from Glascast crucibles.

Large reductions (0.6 - 1.0 kg) of PuCl3y investigated.
Button quality acceptable. Slag soaking problem in

large reduction. Effect of dual cruclbles as slag
container.

Nickel-costed MgC crucible. prevent slag souking ani
crucible sticking in reduction of PuCij to Pu.

Acceptable reductions made with PuCljy containing up to
one percent water.

PuCly reduction yields ere >96 percent.

Effect of PuClg storage on reduction chemistry.
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Effect of batch reduction compounds on verious crucible
materials studied.

July

Study initiated to determine optimum mickel-cost thickness
for Mg0 reduction crucibles.

A phase diagrem for CaClp - Caly system was determined.

Effect of plutonium trichloride produced from plutonium
oxalate on the batch reduction characteristics.
August Large-scale batch reductions of PuCl3 to Pu in nickel-

coated Mg0 crucibles. Yields and purity satisfactory
when crucible does not break.

Coating thickness study continued.

PuCl3y stored 260 ¥ irs at 8.5 perceat relative humidity
was successfully reduced to metal.

September PuCl3 stored 1300 hours at 8.5 percent relative humidity
was reduced to metal with s T2 percent yield.

ber PuCl3 formed au 600 C required additional Ca-I2 booster
for good reduction to metal.

A mixture of 55 percent PuCljy - 45 percent PuOCl was
reduced to metal by calcium, with a 95 percent yield.

Study of optimum amount of water tolerated in PuCljy to

give 96 percent reduction to metel. O. 6 percent water
can be tolerated..

mbe: Study to determine feasibility of eliminating the chemical
mixing step irn PuCljy batch reductions. Effecw of chemical
segregation asre discussed.

Use of salt-impregnated MgQ crucibles was *tested in 30-g
scale PuCl3 batch reductions.

Effect of substitution of CaFy for MgO sard in PuCl3
reductions.

Decembe. Study of PuClj reduction with elimination of the mixing
ster

Reduction of Pu”l3 fr continuous crlorlumator was succesas-
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ful. Powders used had bulk densities of 2.0 - 2.9 g/cc,
no differences in reduction charscteristics ncted.

Tests of reduction with all of Ca and Ip on top of PuCly
have resulted in 75 percent ylelds. Method was successful

when all of I and 2/3 Ca were on top and remainder of Ce
below the PuClj.

A copper~coated Mg0 crucible was used successfully in
& 700-gram PuCl3 reduction.

A 30-g button was recovered when 50 g of Pu as PuCl3
were dropped with calcium into a crucible at 800 C.

The
seml-continuous reduction atmosphere was argon.

February Batch studies of PuClj reductions without mixing of
chemicals.

Reaction bamb loading safe temperature limits.

Reduction of lumps chlorides.

Tests of dual reduction liner technique in PuClj re-
duction.

March

March Study of steel-coated MgO crucible in PuClj3 batch re-
duc. ms.

Batch studies of PuCl3 reduction without mixiny chemicals,
98 percent reduction yield.

1 Reduc.ion of PuCliy from large continuous chlcrinator runs
were successful.

Study of tantalum‘liners for batch reductions.

Phase diagram study for Calp - CaClg slag summarized in
HW-60151, "Calcium Todide - Calcium Chloride System”.

Test of reusable NaCl-KCl impregnated Mg0 crucible for
PuCly batch reductions 20 - 200 grem scele.

Test of reustble nickel-coated Mg0 crucibk on TOO-gram
PuCly batch reductions.

Jun Reusable cruclble ~ studies.

PuCl3 reduction studies ip tantslum crucibless.
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D. RECUPLEX

1. Slag And Crucible Dissolution
1951

August 0dd experiments.

October Comparison of Los Alamos and Hanford procedures,

November Flow Sheet No. 1.

December Additionel dissolvings.
1952
Jenuary Dissclution <f sulfur slegs.

May Corrosion rates for dissolution.
June Analysis of filter cakes; removal of iodate-sodium nitrite
addition.
July Silica analysis.
Avgust Plutonium holdup from dissolution.
September Sleg and crucible dissolution.
i_é;_
l;aulne Filtration of slag crucible solution - alundum (Alp04) plate.
November Dissolution of calcium fluoride - calcium iodide -
calcium sulfide slag.
1954
January Silica in off-gas.
March Aluminum-to-fluoride studiee; plutonium{iV) in SCF.
April Icdate formation.
June Silica in off-gas.
Qctober

Slag and crucible dissolution - SCX-1 corrozion ratez,
Haynes 25 «pnd stalnless steel in dissolution; lodate

ODECLASSFED
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Studies on dissolution of reduction slags, effects of
Calo centent.

Studies on hydrogen formaetion in dissolver reactions.

Studies on dissolver off-gass.

Anelysis of silica cake
slurry.

Study of steel slzg and crucible can dissolution in 8 M
HNO3 - 0.3 M EF.

2. liscellaneous Feed Preparation

Epvggber
Decemver

1952

September

2

August

September

Clarification of F-10-P filtration;, use of carbon
tetrachloride.

Use of pitrite “or feed adjustment (3BP, F-10-P).

Precipitation in F-10-P solution.

Velence adjustment.

DECLASSIFIED
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. F=10-P and solvent extraction - greasses; valence ad-

Justment and F-10-P, 3RP.

Velence adjustment studies on oxalate filtrates.

Valence adjustment studies on oxalate Piltrates.

Effects of ferric ion on valence adjustwent studies for
oxalaete flltrates.

Studies on reactlvity of H202 as associated with Recryplex
feed makeup.

3. Extraction Studies

September
1953
August
Qctover

November

Disengaging times for CAP-CAX as a function of specific
gravities.

Extraction coefficlient values.

Extraction coefficient velues,

Effsct of iodate, sulfate, hydrogen percxide - adjustmen?
on extraction coefficients.

Extraction coefficlents.

Life test of coated plates; coefficients for HW-10.
Plate testing solvent stability.

Plate testing.

DECLASSIFIED
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March

HW-61319 RD|

Flow Sheet EX-1l:

effect of oxalate; solvent decomposi-
tions.

EX-1 batch, counter-current runs; effect of oxalate -
function of plutonlum concentration.

Coefficients for Recuplex system; total reflux.

(lcefficients for plutonium(VI).

Coefficients for 20 percent TBP; orgenic phase saturation;
small column studi--,

Coefficients for CC column - function of time.

Study of decrease of Eg in the Recuplex stripping column
when CCX is heated to S0 C.

Proposed uranium-plutonium partition flow sheet for

Recuplex. H-1 and H-2 columns or batch processing in
the solvent treatment tank.

Solvent decompositicn studies, effect of plutonium con-
centration and solvent age.

Solvent damage studies, effects of CCly, formation of
Cl™ corrodant.

Pletonium distribution studies s:-7 ~» emuation for seorub
section of H-1l column.
Recuplex flow sheets 7.5 and

C-11 tested in leboratory
columns, :

Recuplex flow sheet C-11l studies. Solsent dawage studies.

Valenze studies on Recuplex concentrateld CUP stream.

Dibutyl butylphosphonate (DBBP} rssults wn more favorable
extraction of the plutonium into the organic phase than
BP. However, stripping from DEBP hes “een ineffective.
DBBP 1s more stahble than TBP ir aqueois HNO

solutions.
Tetrabromoethane (TBE) will be tested 1 a 39

nsity-
increasing agent. Charts relating dersity to compozi-

tion for the TBP-TBE-CCl) system heve been prepared.

~ DECLASSIFIED s
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Solvent density increase will permit rlant capacity
increase.

Further work confirms more favorable distribution co-
efficients for DBRBP over TRP. Satisfactory stripping

could not be attained by acid adjustment. Hydroxylamine

sulfate (0.1l M) in CCX resulted in satisfactory strip-
ping.

Satisfactory extraction and stripping was observed in
batch tests using DBBP-TBE-CCly solvent. CCX stream
was 0.05 M HNO3 - 0.05 M (NHpOH)2SO).

Further extraction tests of the DBBP-TBE-CClh solvent

showe a8 decrease in distribution coefficient due to
presence of TBE.

Pentachloroethane, a high-density solvent (possible re-
placement for CCly) exhivited much lower extraction co-

efficients for Pu(IV) with TBP and with DBEP than found
with CCl).

Trimethoxyboroxine (TBM) was subjected to Recuplex-

type extraction snd stripping. 90 percent of TEM went

to ruffinate, TBM 18 a possible extinguishing agent
for Pu fires.

fExtraction study shows TBE in the DBBP-CCly system de-
creases diatribution coefficient of unsalted feeds and
in stripping. No materiel effect on highly-salted

feeds. Pentachloroethane behaves similerly when in
place of CCly.

Effect of TBE and pentachloroethane on solvent
degradation.

Corrosion study of stainless steel extraction plate at-
tack by TBF-DBBP-CCl), TBE, CCly, and pentachlorosthane.

Investigation of Recuplex extraction column emulsifica-
tion, stripping column precipitation. Effect of

dispersed silice and TBP degradation products on ex-
trection. Effect of fluoride on stripplng.

Extraction coefficient studies on solutions from dis-
solution of steel slag and crucible cans.

Stripping from Recuplex DBBP solver® resulted in muck
poorer results than previous work showed. Degradation

- DECLASSFIED s
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products from DBBP uct similar to DBP in TEP system.

August Addition of "Mistron 28" to Recuplex sump cleanout
solutions eliminated column emulsification problems

during cleanout runs. Solvent was TBP-CCl).
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4, Product Concentration

1933
August Plutonjum - red oil reactlions.
October Eveporation of CCP.
1_22-)4
Jamary Red oil and precipitation of peroxide or oxelats.

5. CAW Treatment

1952
April Neutralizatlion of CAW; viscositles; setting coaracteristics.
May Viscogity of neutralized CAW.

Kovember Neutralization of CAW.
1994

A ———

gcgo_‘ge_g Protective coatings for CAW crib.

6. Miscellaneous

1951

December First cycle weste eveporation; corrosion and material

T DECLASSFIED e
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1952
%:%.:i?iy Caustic scrubber solutions; cannisters.
April First cycle waste evaporatlion; corrosion and material
testing.
July TPhysical properties of process streams.
August

Solvent treatmext; first cycle waste evaporation;
corrosion and raterial testing.

September Solvent tresatment.

October Sintered stainless steelL - porositles; resis‘ca.nce of
rubber to nitric acid, hydlrogen peroxide.
Corrosion of varicus materials in hydrofluorination off-
gases.

November Dissolution of fluorides in ANN-nitric acid.
Porosities of platinum discs.

December Corrosion of alloys in HF-HNO3 mixes; G-9 asbestos
gaskets in ilodine.

1953

February Skull dissolution; platinum liner destroyed.

May Dissolution of outstanding reduction charges (caustic

June dissolution tried).

August Chemical resistence of Homalite.

November Corrosion tests - metals in nitric - ANN solutions;

- corrosion in freon.
December Corrosidn in freon.
lgsh

January

ga.r_cg Filtration of aluminum nitrate.

November

February Fluorothene stablility 1n process gtreams.

September Use of Haymes 25 for HNO3 - HF systems; Elgiloy in
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HNO3 - HF vapors.

Octover Corrosion of Haynes 25 ir HNO3 . HF solutions.
December Filter cloth or sluminum nitrate filtration,
Stainless steel corrosion in slag and crucivle solutions.
}___2_;*5}_
Merch

X Scavenging of Recuplex solvent by precipitation of PuRy
from CAX (15% TBP.in CCly) by HF or HF and NeF.
Residual Pu in orgenic ~v 0.0l g/l.

E. MISCELLANEOUD

1952
November
ﬁe"é'zﬁbgr Nickel carbonyl analysis.
1953
December Reaction of plutonium metal in nitrogen or ir C0z;
ferrous sulfamate preparation by ion exchange.
1252
February Nickel carbonyl coating studies. Eleven uranjum
plieces coated to one mil thickmess.
March

March Nickel carbonyl coating studies.
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April Nickel carbonyl coating studies, experimental date
submitted for statistical anslysis.

June Use of ultrasonics in nickel dissolution.

December Dissolution of nickel coatings from rejected shayes
using Engtrip "S"., Cost is 1/6 that of HNO: treatment
and Pu waste loss is 0.6 g per piece treatea

1956

January Removal of nickel coating from reject shapes by using
Enstrip "S') including waste losses, time cycle, solvent
disposal.

Absorption spectra of chromic, nickelous, ferrous,
ferric, permanganate, calcium, lanthanum, aluminum,
and their interaction in nitrate solution investigated
Extinction coefficients for Pu in various valence
states have been determined.

1957

May Optimum nickel coating remcval was accomplished with
6.5 M HNO3 at 70 C in 15 minutes. Additional effects
of acid concentration, time, and temperature are
included.

April A two-gram sample of Pu0p-U0, mixed crystal prepsred by
Hp reduction at 900 C of ammonjum djuranate - plutoaium
hydroxide formed by an ammonium hydroxide preciplitation
from a mixed nitrate solution. Pu/U = 1/5.

1958

Merch Test of Eastmen Adkesive 910 for attaching Plexigles
port rings to Homalite CR-39 plastic.

New dry chemistry hoods ingtalled in Roams 185, 186,
and 187.

May Eastman 910 adhesive in uze for ettacting Plexiglas
to Homalite CR-39 (Hood 9).

August Shipment of PuOp, <1400 ppm impurities, to Monsento CO.

December

Test of radiation dose increase with plutonium concen-

tration for solutions in polyethylene bottles. Effect
of lead shields recorded.
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1959
Merch Study of equipment and technology for critical mass
preparations, PuOp suspensions in hydrogencous
materials.
May Preparation of Ce0 - paraffin test cylinders, B/Pu -

15, .by atmosphere and pressure casting.

DECLASSIFIED
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1922

April

February

August

Test of Mg0 - 5% CaFp crucible.

Slip cesting studles.

Graphite mold preparations.

Mg0 - 5% CaF, preparations.

Coated graphite molds prepared by spraylng of Mgd
slurry.

Preparstion of Alp03, Mg0, zirconis slip cest crucibles. |

Fabrication study on straight thermocouple wells pro- 5
duced from Mg0®. Essential dimensions and technique.

Flow sheet for improved method of preparing magnesium
oxide slip.

Nine~inch, coarse-mix, MgQO chimneys mede without use
of hardened dles or other costly equipmert. CaPFy 8lip casting.

Development of routine method of alkaline slip casting
of CaFp crucibles was demonstrated. Crucibles were
smooth, and free of blisters. Effect of calcining
temperature on slurry pH was investigated. Low Cal
impurities did not affect stability of crucible.

o Svmsah e aniake i

:
Doughnut-ghaped setter plates show promlise in reducing

CaFp. Crucible distortion experienced with circular
getter plates.

CaFp (-48 mesh, calcined at 1200 C) required 12-hour
ball milling to attain best slip casting properties.

Patterns for ceramic reduction cells are being prepared
in support of continuous Task III studies.

A gulllotine button cutter has been tested using

aluminum buttons 1-1/8" thick. Twenty tons' force 1s
required to cut the button.

Work is in progress on a four-campartment vibration-
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cast crucible. Cracks formed during firing at 1760 C,

Slip cast shells (from the I-%4 pattern) appear to be more
promising and will be tested.

The guillotine button cutter was put into use. Cutter
was operated by a one-ton press, and worked well until
damaged by maloperation. A new model was built, but
does not have suitable springs or button holder.

September Acceptable four-compertment I-4 vibration-cast crucibles
were produced by elimirating Carbowsx from the formula-
tion and substituting magnesium sulfate solution.

Blister-free slip cast CaFp crucibles were achieved by
de-airing the slip by means of an evacuated desiccator

and lowering the sintering temperature from 1100 C to
1000 C.

Magnesia crucibles were impregnated with molten Ca¥p

at 1400 C. The crucibles thus treated were imprevious
to water, while ordinary crucibles are not.

October Pifficulties in fabricating four~place magnesia cesting
mold (CS-201) were overcome.

A magnesis pouring crucitle was successfully coated
with 1/32" nickel.

Glascast was used successfully for slip casting tensile
speclimnen molds.

Novembe: Plutonium tensile specimens cas®
fine-grained, superior strength.
£ B, 4 ppm and Si, 200 indicate

plutonium casting.

in Glascast molds are
Surface impurities
promise of Glascast in

December Stud%es initiated to form Glascast shell mold for
Pit ©5.

Glascast crucibles fired at 2300 F developed for skull
recovery employing CaClz-CaF> melt at 1000 C.

N

January Problems of removing Glascast Pit 65 casting molds from
plaster form overcome.

CaFo crucibles fired using green MgO setter plates to
prevent cracking.

March Mg0 crucibles nickel-costed exterrally for batch and
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continuous Task III.

April Method for slip cest Mg0 continuous reduction cell w.-h
integrel drain tube and riser.

June -

July Tests of impregnating Mg0 crucibles with salts to reiice
porosity.
Initisl fabrication of Mg0 liners for Rokide Z-coats:
pressure vessel.
Nickel-coated Mg0 crucible study.

September A paper, "5lip Casting Of High Purity Calcium Fluor:is
Crucibles", was prepared.

October Test of impregnating Mg0 crucibles with salts to redu:s
porosity.

220

May Test of H-T7 pressed sintered high-silica and I-10
Mg0-CaFs invecstment-cast pouring crucibles.

June

June Results of the H-T and I-10 crucible tests in pouring
applications. H-T7 most promising.
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G. PYROCHEMICAL PROCESSING

1. Continuous Task IIT

1956

Merch Preparation of document on continucus electrodeposition
of Pu metel--development equipment.

April Contéiner studies started to determine suitable material

Ve for the NaCl-KCl-BaClpy melt at 800 C. Zircon, stabilized

=y zirconia, high-density alumina, nickel-coated Mg0d show
promise., Studies used argon and Hp-HCL atmoepberes.

June Initial solubllity study for PuClj in NaCl-KCl-BaClp
melt.,
Container study coutinued using system of CeC13 » NaCl-
KCl-BaCly melt, and Ce in argoa at 800 C. Efféct of
melt penetration and sticking noted.
Installation of continuous redustion c2ll started in
Hood 21.

July

Jul, Thoria, pyroceram, and molybdenum crucible tests in

the NaCl-KCl-BaClp mel*, argon, Hz, HCl system at
800 ¢C.
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August, Description of newly-installed continuous Task III
equiyment.

Tests of crucibles in a mixture of plutonium metal,
BaClp-KCl~NaCl melt, and PuClgy in argon at 800 C.

Alumina crucible wae most promising. Effect on other
materials are recorded.

2. Miscellansous
1958

August

Reduction of Ce( to Ce with calcium in CsFy~Call>
eutactic.
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I. HIGH-PURITY PLUTONIUM

12‘36
February First reduction of high-purity piutonium fluoride, small
button, 10 percent yield; e«ffect of water in reaction
vessel.
1227
May Two reductions to metal of purified PuF3 were performed
in Ca0 and CaFpy crucibles. Button can be easily removed
from CaFp crucible. High-purity CaFp crucibles are now
availeble. Mair impurities were:
Run #6 Ca 20 - 40 ppm; Ni 10 - 100; Fe 150;
density 19.5k.
Run #7 Al 8 - 20; Fe 50 - 200; Mg 10;
density 19.36.
June BEigh-purity reduction (Run #38) with CaF, crucible using
calcium with 6C ppm C resulted in 25 percent yield.
Major impurities: Fe 69 pmm; Mg 100; Mn 10; Ne 10;
¢ 80.
1958
February

Fepruar. Metal button dissolvea,purified by peroxiZe precipitatio

and hydrofluorinated to PuFlh for zpecial radiation stul
Total metallic impurities 100 ppm.
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EIGH~-EXPOSURE PLUTONIUM

1958

February

Maxch

Radlation dosage study on high-exposure plutonium

E?" ¢t of increase in hard gumma radistior on dosage
rate.

Documents on .apabllity and program of high-expesur:
plutonium button line.

Design of loading sreas, powder trap, caiciner-

chlorinator combination, and produc% hood are compieted.

Chemical flow sheet and flow diagram have been ilszzusd.

High exposure button line program cancelled.

Detalls
in notes of H. W, Crocker.

Initial design of luboratory equipment for procezsirg
PRTR spike fuel was ctarted.

High-exposure plutonium processing summarized in

E4-60297, "234-5 Development Procz2esing Facility For
PRTR Plutonium".
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Z. DOCUMENTS IE€SUED

PERTODICAL SEPARATIONS TECENOLOGY AND
RESEARCH AND ENGINEERING REPORTS

1951
January HW-2016) B
February HW-20438 ®
March HW-20671 H
April HW-20991
May -21260 H
June BW-21506 H
July FW-21802 ®
August BW-22075 H
September FW-22304 H
October HW-22610
November HW-22875 H
December Hw-231h0 H
952
January HW-23437 B
February HW-23698 H
Merch EW-23982 H
April HW-24337 E
May HW-24605 E
June HW-24928 H
July HW-25227 H
August W-25535 B
September HW-25781 H
October BW-26047 H
November BW-26376 B
December HW-26720 H
1222
Janue.'v Hw-~27522
February HW-27739
March HW-27624% H
April HW-~287355
May - June HW-28695
Jaly HW-29035
August HW-29504
Sepiember HW-29692
Octover HW-30158
November W= 30486
December HW- 30677
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195

—t———

January
Februaxy
March
April
May

June
July
August
September
October
November
December

|

January
February
March
April
May
June
July
August
September
October
November
December

I
(223

January
Februsry
Merch
Aprit
Mey
June
July
August
September
October
November
December

HW~-31078
HEW-31336
W=-31732
HW-3195€
HW- 32070
HW- 32189
W 32818
HW=- 33150
HW-33750
EW-34072
HuW-34161
BW-34147 H

EW-3k631 B
BW-35530 K
HWw-35891 B
™-36440 B
HW-36928 K
HW-37658 H
HW-38375 H
HW-~38828 H
HW-~39260 B
HW-39751 H
HW-10182 B
RW~40692 H

HW-41205 H
mW-41702 §
mW~-42219 ®’
AW-42626 ®
AW-h3137 §
HW-43936 H
HW-44s80 B
HW-%5115 H
HW-L45707 J
AW-L6432 J
HW-47056 J
HW-47675 J
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1957
January
February
March
April
May
June
July
August
September
October
November
December

8

&

Japuary

- February
March
April
May
June
July
August
September
October
November
December

1955
January
February
March
April
May
June
July
Augusat
September
October
Novemher
December

HW-48132 g
HW-48835 g
HW-49503 J
HW-50089 J
HW-5058L J
HW-51211 J
HW-51802 J
HW-52353 J
HW-~-52864 J
BW-534kg J
HW-53967 J
HW-54319 J

HW-54821 g
Hw-55215 J
HW-555T7L J
HW~5591k J
HW-56218 J
HW-56602 J
HW-56972 J
HW-57328 J
BW-57640 J
HW-58051 J
HW-58305 J
Hw-58711 J

HW-59079 J
HW-59434 J
HW-5984k9 g
Hw-60236 J
Hw-60559 o
HW-60915 J
HW-61366 J
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January
February
March
April
May

June
July
August
September
October
November
December
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DOCUMENT ISSUE i

NUMBER TITLE AUTHOR DATE CLASSIFICATION

HW-18738 Use Of AT Solutions Without JF Facer 9/1/50 Secret
Evaporation WL Lyon

HW-18796 Direct Bydrofluorination Of JF Facer 9/11/50  Secret
Plutonium( III) Oxalate WL Lyon

HW-19122 Recovery Of Plutonium From JF Facer 10/12/50 Secret
Skulls WL Lyon

HW-19771 Gas Composition For The Direct JF Facer 12/26/50 Secret
Hydrofluorination Of Pu(III) WL Lyon
Oxalate

HW-19882 Filtration Of Plutonium WL Lyon 1/5/51 Secret
Peroxide Slurry

HW-20164 The Preparation Of Plutonlum  JF Facer 2/1/51 Secret
Tetrafluoride By Direct Hydro- WL Lycn
fluorination Of Pu{III) Oxalate

HW-20229 Report Of Invention - Direct JF Facer 2/9/51 Secret
Hydrofluorination Of Pu(III) WL Lyon
Oxalate or Pu(IV) Oxalate

HW-20621 Report Of Invention - Oxida~  JF Facer 3/26/51  Secret
tion Of Plutonium Metal Using WL Lyon
Water At 14O C To Form A
Soluble Powder

HW-20622 Report Of Invention -« Dis- JF Facer 3/26/51 Secret
solution Of Plutonium Metael WL Lyon
Using 16 M HNO3 - 0.0k M HF

HW-21082 Treatment Of 234-5 Building RE Felkowski 5/23/51  Secret
Wet Chemistry Waste Solutions RA Pugh
For R Recycle '

HW-21616 Treatment Of 234-5 Building RA Pugh 7/6/51 Secret
Concentrated Oxalate Waste
Solutions For Recycle

HW-21691 Laboratory Evaluation Of One WL Lyon 7/19/51 Secret
And Two Cycle Peroxide

Processing Of F-10-P Solu-
tions On The Basis Of Mctal
Purity Obtained

DECLASSIFIED s




l

LASSIFIED

~Th- HW-61319 RD |
DOCUMENT ISSUE
NUMBER TITLE AUTHOR DATE CLASSIFICATION

HEW-21751 The Use Of Plutonium Peroxide WL Lyon 7/26/51  Secret
For The Precipitation Of B Weldenbaum
Plutonium Tetrafluoride

BW-21897 Production Of Plutonium Tetra- WL Lyon 7/26/51 Secret
fluoride To Metel In Charges
Containing Calcium And Sulfur

HW-22136  The Recovery Of Plutonium From JF Facer g/12/51 Secret
Metal Wastes B Weldenbaum

EW-22232 Preliminary Memorandum On WL Lyon 9/24/51.  Secret
Processing Of Plutonium
Metal. Turnings

HW-22262 Report Of Invention - The WL Lyon 9/26/51 Secret
Conversion Of Plutonlum Metal
Turnings To Massive Metal By
A Bomb Fusia Process

HW-22394 Report Of Invention - The JF Facer 9/18/51 Secret
Dissolution Of Plutonium From
Metal Processing Wastes

HW-23019 Removal Of Hydrogen Fluoride GE Benedict 12/5/57 Restricted
At Low Concentrations In Adr XM Harmon
Streams By Activated Charcoal
Ané Sodium Fluoride

BW-23132  234-5 Building Progrem Com- KM Hermon 12/29/51  Secret
nittee Meeting Minutes

HW-24495  Removal Of Hydrogen Fluoride KM Harmon 5/16/52  Secret
From An Air Stream By Ad-
sorption In A Dorex Charcosal
Filter '

HW-25401  Filter Aids For Isclation JF Facer 8/15/5¢2 Secret
Building Plant Use KM Harmon

EW-25h402 Addition Of T0-58 Oxide In KM Harmon 8/15/52 Secret
Task 1II WL Lyon

MN Myers

HW-25468  Further Evaporation Of GE Benedict 8/28/52 Secret

Residusl Solution From The

First Cycle Waste Evaporator
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HW-25562 Processing Of Isolation Build- JF Facer 9/16/52 Secret
ing Cleanout Solution KM Harmon
HW-25771 Capacity Of Marble Chips KM Harmon 9/29/52  Unclassified
To Absorb HF Gas
HW-25779 Basis And Program For Develop- WL Lyon 9/26/52 Secret
ment Work On Plutonium
Reduction-Casting
HW-25844  Filter Media For Plutonium(IV) JF Facer 9/11/52  Secret
Oxalate MN Myers
HW-25955 Valve Stem Cones For Motor- GE Bezedict 10/17/52 Secret
Operated Throttling Valves
To Give Ci.ose Remote Control
Of Task II Furnace Gases
HW-25986 Recovery Of Plutonium From KM Earmon 10/21/52  Secret
Bismuth Phosphate Decontami- RA Pugh
nation Runs
HW-26092 Use of Counter-Current Caustic GE Benedict 11/3/52  Secret
Scrubber Column For Removal
Of HF From Hydrofluorination
Off-Gases
HW-26758  Observations Ou Mixing Of KM Harmon 1/6/53 Secret
Redox And Uranium Recovery RA Pugh
Plant Reutralized Aqueous
Wastes
EW-27488  Laboratory Evaluation Of KM Harmon 3/27/53  Seecret
" Double Batch Size Reductions WL Lyon
HW-27562 Laboratory Batch Evaporaticn  RL Beede k/3/53 Secret
0f Redox PR Solution JF Facer
RA Pugh
HW-27563 The Precipitation Of Pluton- JF Facer 4/3/53 Secret
ium(IV) Oxalate In Task I KM Harmon
AW-27837 Procedures For Hydrogen JF Facer 7/29/53 Secret
Peroxide Addition In Velence
Adjustment For Plutonium(IV)
Oxalate Precipitation
HW-27881  Labvoratory Eveluation Of Tae WL, Lyon 5/1/53 Secret
Use of Sulfur In Reduction
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AW-28168 The Precipitation Of Plu- KM Harmon 5/26/53 Secret
tonium(IV) Oxalate In Task I,
Nitric Acid Tolerances,
Reactor Dimensions

EW-28177 Preliminary Menorandum On WL Lyon 6/1/53 Sceret
Combined Reduction And
Casting Of Plutonium

EW-283,7 The Preparation Of Plutonium WL Lyon 10/1/52 Secret
Alloy Castings In The Reduction
Crucible

HW-28789 Recovery Of Flutonium From RL Beede 6/29/53 Secret
Off-Standard Fluorides KM Harmon

HW-28838 Report Of Invention - Re- WL Lyon 7/27/53 Secret
duction Casting Development

HW-29200 Plutonium Purificaticn And WL Lyon L/1/54 Secret
Fabrication Manual (Chemical
Tecknology Seciions)

HW-30015 Dissolutlon Of Slag And Cruci- RA Pugh 11/1/53  Secret
ble Residues For Plutonium WL Lyon
Recovery

HW-30036 Shipment Of Laboratory Slag KM Harmon 11/18/53 Secret
And Crucible Solution

HW-20188 Trip Report: TJTowa State WS PFigg 11/20/53  Secret
College

HW-30558 Laboratory Study Of Causes RA Pugh 1/6/54 Secret
For High Solubilities Of
Plutonium Peroxide

HW-31186 Precipitation Pu(IV) Oxalate JF Facer 3/30/5h Secret

KM Harmon

HW-31628 Progress Report: Continuous WS Figg 4/13/5%  Secret
Task 11 Program

HW-32100 Notes Pertaining To Recuplex RA Pugh 4/28/5h Secret
Product Evaporation

HW-33640 RD Plutonium Requirements For KM Harmon 11/3/5h Secret -
234-5 Development Progrem Rough Draft
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HW-33666 RD Supernatant Kill In Task I KM Hermon 11./b/5h Secret ~ RD

HwW-34385 Recycle Solution Composition - RA Pugh 1/10/55 Secret
Z Plant To Redox Plant

HW-34540 Chemlcal Reactivity Of Plu- KM Harmon 1/24/55  Secret
tonium Metal RC Smith

EW-35727 Plutonium(IV) Oxalate Pre- JF Facer 3/1/55 Secret
cipitation In The Task I
Prototype

HW-35767 F-10-P Solution Studies GE Benedict 3/1L4/55  Secret

MN Myers
RA Pugh

HW-36173 Continuous Task II Program - WS Figg L/12/55 Secre*
Plutonium(IV) Oxalate Cal-
cination And Hydrofluorination
Studies

EW-3711k  Trip Report: TLos Alamos RC Smith 6/1/55 Secret
Scientific Laboratory

HW-37115 Trip Report: Los Alamos RC Smith 6/1/55 Secret
Scientific Laboratory

HW-38559 Direct Concentration Of RA Pugh 10/19/55  Secret
Redox Product Solution

HW-38637 Media For Filtration Of RL Beede 8/12/55  Secret
Aluninum Nitrate Solution

HW-38753 Hydrogen Production In The MN Myers 8/19/55 Official

: Calcium Apnd Magnesium ~ Nitric Use Only

Aclid Reactions

HW-39012 Laboratory Evaluation Of RL Beede 9/15/55 Confidential
Nelco Calcium For Plutonium
Tetrafluoride Reduction

HW-30080 Effect Of Ultrasonics On RC Smith 9/20/55 Unclessifiea
Dissolution Of Nickel In R Wirta
Nitric Acid

HW-39328 Preliminary Flowshee: - HH Hopkins, Jr.
Continuous Tesks 1 and II 10/5/5% Secret
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HW-39513 Concentration Of Redox Product MN Myers 10/12/55 Secret
With Increased Aluminum Con-
centration
HW-39581  Preliminary Coupling Flow- RA Pugh 12/28/55 Secret
sheet, Redox And Purex, For
Task I Replacement
HW-30880 Controlled Oxidation Of Plu-  RC Smith 11/10/55 3ecret.
tonium Metal Turnings TR Deman
HW-40178  Plutonium Content Of Recuplex MN Myers 11/29/55 Confidential
Slag And Crucible Filter
Slurries
HW-40274  Separan 2610 As Task I RL Beede 12/5/55 Confidential
Flocculant
HW-40275 Redox Product Coupling To RL Beede 12/5/55 Confidentisl
Tesk I and 231 Building
Processes
HW=-40T78l  Permanent Mold Casting Program RC Smith 12/21/55 Secret
HW-40396 Report Of Invention: Use of  RL Reede 1/19/56  Secret
Fluosilicate For The Precipita-
tion Of Plutonium Fluoride
HW-41100 Recommendetion For Inclusion  HH Hopkins, Jr. 2/22/56 Confidential
Of Continuous Task I In
Scoplng Of Continuous Task II
HW-41286 Recommendations For Study Of HH Hopkins, Jr. 2/2/56 Secret
Reflux And Modiflied Plutonium
Concentrator Operation
HW-41464  Evaluation Of Enstrip "S" For RL Beede 2/11/56 Secret
Stripping Nickel CC Wheeler, Jr.
HW-41635 Technical Specification Letter WS Figg 2/23/56 Secret
No. 2 -~ Continuous Task II - BH Hopkins, Jr.
Calcination Reactor Substitu-
tion
HW-42660 Technocal Specification HH Hopkins, Jr. 4/25/56  Secret
Letter #1 Permanent Mold
Casting
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HW-43953 The Use Of Freon-12 In the MN Myers 6/27/56 -Confidential
Conversion Of Plutonium(IV)

Oxalate To Plutonium Tri-
fluoride

HW-44258 Technical Specification Letter
No. 2 Continuous Task I
EW-b4Thk  Absorption Spectra Of Plu-
tonium And Impurity Ions In
Nitric Acid Solution
HW-44987  Reduction Of Plutonium(VI)
With Hydrogen Peroxide
HAW-45700 Continuous Plutonium(IV)
Oxalate Precipitation, Filtra-
ticn, and Calcination Process
HW-45917 Conversion Of Plutonium Tri-
fluoride To Plutonlum Tetra-

fluoride With Oxygen-Hydrogen
Fluoride Mixtures

HW-46T711  Evaporative Kill Of Oxalate

Supernatants

HW-U6T779 Corrosion Of Stelnless Steel,
Titanium, And Tantelum In
Plutonium-~Nitric Acid
Solutions

HEW-48914  Continuous Plutonium Re-

duction--Processes Recom-
mended For Development

HW-49121 RD Plutonium Distribution In
Recuplex Systems

HW-49122 RD Annual Report - CY 1956,
234-5 Develomment

HW-49124-RD Thermometellic Reduction

HW-49125 RD Possible Continuous Plu-
toniuwrs Reduction Methods

HW-49126 RD Thermo-Decomposition Nf
Plutonium Iodide

HH Hopkins, Jr. 7/11/56

RL Reede

MY Myers

MN Myers

RL Beede

RL Beede

CJ Berglund

A Brunstad

MH Curtis

WL Lyon

7/31/56

8/17/56

9/21/56

10/k4/56

11/30/56

11/27/56

1/16/57

Undated

HH Hopkins, Jr. 1/1/57

MHE Curtis

MH Curtis

MH Curtis

10/29/56
10/29/56

10/19/56

DECLASSIFIED

Confidential

Declassified

Confidential

Secret

Secret

Confidential

Unclasgified

Secret

Secret -
Rough Draft

Secret -
Rough Draft

Confidential -

Confidential -
Rough Draft

Contidential -
Rough Draft
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HW-49138 RD Research And Development HH Hopkins, Jr. 6/8/56 Secret - :
Study TS-R, 234-5 Develop- Rough Draft
ment ?
HW~-49147 Continuous Plutonium Tri- CJ Berglund 3/18/57 Confidential j5,;15
fluoride Precipitation : g
Progress Report
HW-48900 Casting Of Plutonium In RC Smith 1/17/57  Secret
Copper Molds ~ TInterim Report
HW-4OU6Y RD Research And Development HE Hopkins, Jr. L/1/57 Confidential ~
Study TS-5, 234-5 Development Fough Draft
FY-58
HW-45699 Laboratory Plutonium Purity HH Hopkims, Jr. L4/17/57 Secret
HEW-49740  Trip Report - Knolls Atamic HW Crocker 4/19/57 Secret
Power Laboratory, Rocky MH Curtis
Flats Plant, Savannsh River
Plant
HW-50280

Continuous Concentration Of  RE Latta 5/20/57  Secret
Cation Exchange Product HE Hopkins, Jr.

HEW-50597 Coating Removal With Dilute A Brunstad 7/301/57 Secret
Nitric Aciad

HW-51276  Trip Report - Rocky Flats B Hopkins, Jr. "{/8/57 Secret
Plant, Savanneh River Labora-

iory, Oak Ridge National

Laboratory, And Argonne

National Laboratory

HW-51655 Oxldation Of Plutonium(III) A Brunstad 7/19/57  Confidential
By Sodium Nitrite

HW-52796 Reduction And Stabilization
0f Plutonium Nitrate In
Cation Exchange Feed And
Product Solutions

A Brunstad 9/2k/57

Confidential
RC Smith

HW-53339 Trip Report, Argonne National RC Smith

Laboratory and Rocky Flats
Plant, 9/2/57 - 9/5/51

10/24/57  Secret

HW-54203  Pclymerizetion And Precipita-

A Brunstad 12/1(/57 Unclassifi=d
tion Of Plutonium(IV) In
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HW-54405 The Stability Of Anhydrous RE Latta 1/7/58 Confidential
Plutonium Trifluoride To
Saturated Water Vapor At
Room Temperature

HW~S54578 Laboratory Production Of RE Latta 1/15/58  Secret
Pure Plutonium

HW-54610  Annual Report 234-5 Develop- HH Hopkins, Jr. 1/20/58  Confidential
ment Operation - CY 1957

EW-54613 R&E Study 234-5 Development - HH Hopkins, Jr. 1/20/58 Confidential
CY-58 (July 1957 - Decembver
1958)

EW~54874 A Plan For Plutonium Tri- EH Hopkins, Jr. 2/6/58 Secret

. chloride Process Development Oy HW Crocker

HEW-55072 Continuous Electrodeposition MH Curtis 2/21/58  Confidential
0f Plutonium Metal Develop-
mental Equipment Considerations

HW-55349 Turbidimetric Microdetermina- HD Warren 3/14/58  Unclassified
tion Of Sulfate In Plutonium A Brunstad
Solution

EW-55357 Solubility Of Plutonium(IV)  HD Werren 3/14/58  Unclassified
Sulfate In Nitric Acid A Brunstad
Solutions

EW-55369  Capebility Of Proposed Devel- HE Hopkins, Jr. 3/18/58  Confidential
opment Button Line For High- 5
Exposure Plutonium

HW-55434  Program - Development Labora- HH Hopkins, Jr. 3/21/58 Confidential
tory High-Exposure Button by Members of
Line 234-5 Development

Laboratory

HW-556T4 Emulsification And Precipita- A Brunstad 4/9/58 Confidential
tion in the Recuplex Columns

HW-557L3 Trip Report - Los Alamos HW Crocker 4/14/58 Secret -
Scientific Laboratory and HH Hopkins, Jr. Atomic
Rocky Flats Plant, April 7 - Weapon
9, 1958 Date

HW-56606 RD Laboratory Evaluation Q. A Brunstad T/1/58 Confidential -
Divutyl Butylphosphonate Rough Draft
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An¢ Tetrabromoethane For The
Recuplex Solvent System

HW-57362 Neptunium Oxide Shipment HH Hopkins, Jr. 9/5/58

HW-57498  Status Of Plutonium Tri-

HH Hopkins, Jr. 9/17/58
chloride Process Development

Secret

HW-58021 Precipitation Method For The RW Henkeuns 10/30/58 Confidential
Recovery Of Plutonium Fraom

Chloride Slag And Crucible -

Progress Report

HW-58095 Recovery Of Plutonium From RW Henkens 11/6/58 Confidential
Chloride Slag And Crucible
Solutions
HW-58763 Annual Summary And Program HH Hoykins, Jr. 1/6/59  Confidential
Review, 234-5 Develomment
Operation
HW-59065 234-5 Development Support OFf EH Hopkins, Jr. 1/30/59 Confidential
Prototype Button Line -
Summary For January

BW-59740  The Apalysis Of Exhaust Products LF Lust 3/24/59  Confidential
- In The Chlorination Of Plu-

tonium Oxide With Phosgene

Undozu~

. Trip Report - Technical Meet- RC Smith
mented

ing Sessions Qf The Metal-
lurgical Soclety, San
Francisco, 2/15 - 19, 1959

3/25/59 Unclassified

HW-59796 Erfect Of Titanium In Z-

HH Hopkins, Jr. 3/27/59 Confidential
Plant Process by HV Crocker Undocumented
HW-60151 Calcium Iodide - Calcium TS Soine L/24/59 Unclassified
Chloride System :
HW-60153 Trip Repct - Ames Labora- HH Hopkins, Jr. U4/24/59 Confidential
tory, Rocky Fl=ts Plant,
And Los Alamos Scientific
Laboratory
 HW-60297 234-5 Development Processing KH Hopkins, Jr. 5/4/59 Confidential
Facility For PRTR Plutonium by HW Crocker
AW-60353 Trip Report - Rocky Flats RS Rosenfels 5/13/59 Secret
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Plant And Los Alamos Scientific
Laboratory
HW-60492  234-5 Development Proc2ssing HH Bopkins, Jr. 5/27/69 Unclassified
Facility For Critical Mass by HW Crocker
Fuel Preparation
HW-61564 RD Batch Reduction Of Plu- TS Soine 8/14/59  secret -
tonium Trichloride Rough Draft
HW-61565 RD The Continuous Chlorina~ MJ Resmussen 8/14/59 Confidentisl -
tion Of Plutonium Dioxide Rough Iraft
EW-61570 Status Of Plutonium Tri- HH Popkins, Jr. 8/14/59  Secret
chloride Process Develop-
ment (II)
HW-b1577 Recovery Of Plutonium From RC Smith 8/14/59  Confidential
Chloride Slag And Crucible
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