APPROVED FOR PUBLI C RELEASE

Cvee e @4t mm ot ke s s v
[ BRI

oG me 4 a0 § L ¥y gre= — ,
W et 5’ 2 A RCROTT S SRR N B R i 0 D S e g R F VLIPS

CIC-14 REPORT COLLECTION

REPRODUCTION e e g
COPY e

0 da s

<
-4
8
o
3
=)
3
=
<
H
0w
a
:
[}
8

3 9338 00350 3660

—-—A-Wﬁw

APPROVED FOR PUBLI C RELEASE




APPROVED FOR PUBLI C RELEASE

gy UNCLAMMITICY

CIC-14 REPORT COLLECTION
REPRODUCTION

COPY

LA ~ 172

Newember 1l, 13L4 SERIES B This documsnt contains 10pages

DECOMPOSITION PRODUCTS OF
PLUTONYL NITRATE ARD PLUTONIUM OXALATE

' PUBLICLY RELEASABLE
@ Per 2/ Gong . FSS-16 Date: _7.7- )

BYZ.%@. CIC-14 Date: ¥-22.-94 _
WORK DONE BY T E— REPORT WRITTEN BY

0

] W"{‘——ﬂ i

éo Ho Moulton

G. Ho Moulton

i

uss.

Y
; ‘W |

r

- -
UNCLASSIFIE

APPROVED FOR PUBLI C RELEASE ~


ABOUT THIS REPORT
This official electronic version was created by scanning
the best available paper or microfiche copy of the 
original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov



APPROVED FOR PUBLI C RELEASE

A study hes been made of the decomposition products of
Pu()a(t\K)-a)2 and Pua((},rzol_‘)3 in an effort to isolate either '9. higher oxide
io the case of the plutonyl nitrate or a carbonate or sesquioxide in the
case of the Pu({III) oralate.

The results of these experiments show that both of these
eompounds decompose directly to the dioxide with no evidence of formation

of any intermediate compoisnds,
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DECOMPOSITION PRODUCTS OF PLUTONYL NITRATE AND PLUTO.JIUM OXA

DECOMPOSITLON OF PLUTONYL NITRATE

k solution of plutonyl nitruto was dried in a micre platinum boat
#t ~ LO°C. The driecd nitrate was then placed in a 10emn pyrex tube heated in
e mioro "regenerativo block” and the temperature raised stepwise while as-
pirating air through the tube, The boat was cooled and weighed at intervals.
Results are given in Table I and plotted in Fig. 1,

From these results it seems unlikely that any Pan was formed
ainoe the weight dropped direotly te PuO, at 230°C, Further heating resulted
in only & very slight weight decreause. Horizontal lines on +h$ grapk show
woights which corresponded to the formation of PuO3 (not found) and Puoau
DECOMPOSITION OF Pu(III) OXALATE

A small sample of partially dehydrated Pua(czoh_)5 we.s weighed
into a mioro glatinum boat. The boat containing oxmlate wus pluced in a
auartz reaction tube in a Fisher micra combustion furnaca. A slow stream
of 002 was allowed to flow through the system. Temperature regulation
va8 by means of a Capacitrol controller. The time at each temperature and
the weight of sample after each treatment are shovm in Table II, and the
results are plotted in Fig, 1I. The black line shows reaults of the first

series of experiments, with horizontal lines corresponding to theoretical

vailues for Pu2(063)3 apd Puaoao These theoretical values wers calculated
from the weight of the oxide that had been ignited to 1100°C. The dotted
1ine is a second experiment conducted in the same menner us the first, bdbut

with sraller temperature intervals near the decompositvion temperature.
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From these two seriss of exporiments it can be seen that the

walght drops directly to Pu0_ at 325° and does not stop at the curbonate

2
or go on down to the sesquioxide in a 002 atmosphere.
The above experiments were repeated except that a ~tream of Hé

instead of 002 was used for the iner{ atmosphere. Theo date for this experi-

ment are given in Table III, und the results are plotted in Fig. III. During

this treatment with 82, the material reached a constant weight at 300°. A
sample of 9408 mg was removed for carbon analysis at this time and the re-
mainder was weighed. The treatment was continued until the dioxide was
formed. The carbon analysis indicated 0.71 mg of carbon present. This
wolght of carbon does not correspond to any definite compoundc

As in the experiment with 002 no evidence of the formation of a
stable carbonate or sesguioxide was found,

Two attompts were made by S, Bakes to prepare the sesquioxide by
reduction of the dioxide with H, at 1000°C for several hours. Neither
showed any loss in weight as would be necessary for the formation of a

sesquioxide.
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TABLE I
9941
Time In Temp. In °C Time Out Temp. Out °C Weight, mg
9135 Room Temp, 10:26 138 16.52
© 103148 152 11:10 160 16,05
11:17 162 11:47 150 15.43
1137 167 2:07% 210 15.23
2120% 205 2aly © 230 "14.00
2:51% 222 3 :29% 226 11.47
3iL7* 208 L:l3® 229 10,51
L :sh* 212 5:26% 233 10,89
7:30% 238 8i27* 230 10.8L
8:3L* 262 8:58% 516 10.82
9103% 312 9:23% 355 10.78
overnight 355 10.77
% PN,
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TABLE II

002 Atmosphere

Time In Time Out Temp. °C Total Time Geight, mg
10135 11:20 200 LS5 mine 13604
11:35 1:17 250 102 min. 135.0

1:40% 8:55% 300 7 hrs. 13 min. 131.9
9110% 8:15 350 11 hrs. 5 min. 123.2
9:34 9:07%* Loo 11 hrs. 33 min- 99.2
9;:25% 9115 Ls0 11 hrs., 50 min. 98.7
10340 8:15 500 21 hrs. 3% min. 97.1
1100 (air) 9%5.5
945 9:55 200 10 min, 92,2
10:05 11:15 225 70 min, 91,8
11:35 1:03 % 250 88 min. 91.6
1:25% 2:135% 275 50 min. 91.2
2:35% 3:50 % 300 75 min. 837
L 058 5105 # 325 €60 min. | 87.4
5 :30% 9:10 % 325 3 hrs. 4O min. The9
9130 8 :20 325 10 hrs, 50 min., 68.5
9:445 10:50 1100° (air) 1 hro . 6607
*® P.M,
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Table III
{90-92) Atmosphere
Time In Time Out Temp, °C Total Time Weight, mg
3:2G% Ly 2% 200 1 hr, 614.8
5:00% 7 :25# 200 2 hrs. 25 mino 612.8
9:00 10:00 225 1 hr, 611.6
1045 1:05% 250 2 hrs. 20 min. 60901
2:05 % 3:15% 275 1 hro 10 min. 607.%
Lol * 510L% 275 1 hro 606.5
9125 11125 290 2 hrs. 59103
2:08% L :o8% 290 2 hrs. 569.2
5:20% 8 sLo* 290 3 hrso 20 mine $33.9
10:00 % 8:05 290 10 hrs. 5 mino L76.0
9:30 12 55% 290 3 hrso 25 mino L69.5
2:00% 3shs* 230 1 hro U5 mine 471.8
9115 110G+ 290 3 hrso 146709'
2:15% 7 :15% 290 5 hrso L6670
9:30% 8:15 300 11 hrs., 15 min. L4663
9:15 * 95 310 30 min. 468,.8
Sample removed for carbon amalysis. Welght left 380.1
6:00% 8:20 360 14 hrs. 20 min, 37300
9150 1:05" 360 3 hra. 15 mino 373,1
2:115% 8:10 Loo 17 hra. 55 mine 3731
9130 1:05% 500 3 hrso 35 mino 3702
1000 (air) 1 hro 363.3
¥ P,
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