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ABSTRACT

besting in dilute nitric aoid (0.~M to 6,8M) a consider..

oxidized to Puk+ Precipitation of the plus three

plutonium oxalate is complete in fifteen minutes. Oxidation of PU+4 to

.Dd+6 by bromine is quantitative at 105°C &?fker1/2 hour; at ~°C the ra%~

Of’ oxidation ie SIOWO but measurable. At room temperature the rate is te~

slow to measure. A method of converting PuC13 to Pu(N03)k is given, A

volubility of kpuo~c
3
increases with temperature, the value at 27C being

19...5~~ and that at 9~C0 3735 gL4 . Supersaturationwao observed on 81OW

cooling ot a 6aturated solution,
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&MiE OBWi.RVATIONSON THE MS XC CfMtiISTRYOF .PLUTONHJk!
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OX.QW’KW OF Pu”;bTO Pu& EN NITRXC ACID-—

In ord.cwto determine the oxidation 8tate of plutonium in stock

soluti,or.and in solution

ooncentratione of nitric

oi’a rough determination

which had stood for 22 hours at @C in varioue

acid$~two methods were used, The first oormisted

of the 6olubility of the hydroxide; the reault~

presontod in the fourth mlumua

the preoipita%ion of axiyPu% as

In tihesecond method the supernatant was removed and the precipitate

Fas washed twice and dissolved in a knov.mvolume of nibrio acide A cut of

the diesolved precipitate was taken and aesayed,
‘he ‘smo2&c3 ‘*S ‘hen

reprec%pitatedand a out of the nupernatant was taken and assayed~ The

amount of~u in the i’~1 precl.pitateoas determined by the difference of

these two assays= was taken ae the amount of Pu+6 ia the original solution,,

Tho conditions for the M@uO c, preoipitstions throughout weret
$s

-&$o.&j” .-1 ?J

W“k> 3 M

‘Z’hQretsulta aro shown in Table S:
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Concentration
mlo

3
...— —

15M

05M

l~ld

6.6 M

13.0 M
..—..-

— —-,., -. .. .. .. ...-=

Initial concen=
,trationPU44

I
Treatment

0.08 .?4 None

OO!3M 22 hr8,.gO°C

0>08 i!d n

017 M !$

0008 M :1

=_-a.Q&. ._. .,. G-

Hydroxide
solcbility

dm .$!!?—.. —.—.
, 1-1 .

276

22,5

111

8..8

—.— —.-— -

%Total Rt nnt .
NaR10#;2

m..—.- .--.......
2

:;3

:;8

W

none*

—— ..s..

during the attempted precipitation, Dilution was suxesmry to obtain the

co,nciition8@ preoipitaticn...

1s order tiesnow more conclusively that the Pu in the acetato pre.

<6
s~ipitationswas in the Pu stateu ether extractions were tried on two pre=

aipitatm obtained after treatmen% as above in l..& Iil@q, ?= the f~~8~
>

tAtt9m@ ?.7,4% of origizuilPu was extracted by ether; in the

waa extracted., .

RAI~E OF P(’3 o~LA.’I!E!xR,NIF.ZM’TK)N
-.‘-_—a —-—

In order to determine roughly tho rate of the pu-;~

iation,,four tubes were preparedO eaoh containing about 1 zng

n? the reduckion period oxalic acid WQS added, and the oxalcte wa~ precipi=

kV.k(Jfi: The precipitakss were skirred for various timesfiafter which they
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the volubility of the precipitate, Conditions of supernatant were

9

jmo, = .75A! “( ~~

1

ke results were as fo?.lows:
= .25 M@34 .(

~’,a~le ~~
.-—— .. ..

r-‘
-..’-...— - .=.. .—

Time allowed after SOiubility

I oxalio acid addition

H T

~43 *~l~t~
-.—-.—--—- ---=-.>— ..-

3’ ~ min 40:6 mg/&

2.. 15 min 18,.4XngLL

3“ 60 min 23.5mg/&.

t 4. 7 hours 3806 rig/s

The volubility product as determined from Gn averag,eof 2 and 3D

. .
were rnos+acaurabcly knowng is ,55x 10”’-’”

-WASadded to tubes containing about

lr?!gi% ‘bin ~.~ ~“~d The tubes wero sealed and placed at variou8 tempera.

twres for various timas= After the oxidation period the excess Br2 was

+J+
*O precipitate Pu as

almost cGmplete oxidation

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.

.

I.

.
.

....
.-

k
A

Au!4

-.—-m

.
0

.
9
4a$‘
N

—
—

i

,.
—

..
.,.“...:.—

it

—
—

.—

G
-
4

0!jvkG
J
mG
-
1

0+
$

A
P
P
R
O
V
E
D
 
F
O
R
 
P
U
B
L
I
C
 
R
E
L
E
A
S
E

A
P
P
R
O
V
E
D
 
F
O
R
 
P
U
B
L
I
C
 
R
E
L
E
A
S
E



*

,
-J.

-i=

ikxmedifficulty was encountered in the subseqnsnt use of bromlno 8G

an oxitiantafter Oriehydroxido precipitation hway fro= IN H&O~ solution. A

On9 and after tWO hydroxido precipitations+ After a period of oxidatiou ot

tour hours at KxI°C.9the ,percenkge oxidisod was determined as before.

Table IV.,

--1-- I
Aft(w twa

hydroxide ppt~
-..3..,——

1
~ Pu in supernatant

(oxidized) %.7$ 21$

% h in ppt. (not
oxidized)

1

85$ - 71$

4

AT’i’!!XiPTTO CONVERT PuCX3 ‘fC~u(N05)h
——

The .P!?{OH)ZWAS preoipitatedO

fiual solution WM 2N in each acid. The solution

for ubout ~0 minutes in order to oxidize PU.>3to

hydroxide was precipikatedo waahedc,dissolved in

9 HI?03and reprccipi$uked, Ths insoluble residue loft af’ter the aeoond

precipitationwc dissolved in hot co,ncefitratedHEO.O asmyedp and found
?

LO coattiin4.8% of the origimzl mat.erial~ 9X of the material which went into

eoi$dtzonpreoipitia%edaa X2J?UF6showing that it was inthei%’% state. Lea8

than 1% was found in the supernatant after this precipitation,. In a subsequent

use of’this method 2.3% of materiel was lost in an ;nsoluble reuidueo
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.

vatiplaoed in dry ice and cooled to 5°C9 whom it wss left for 2 hovrs whil~

(;heXaPu02&c3 settled out, The superna+xzntwas removed.as completely as

pa~sible without washing= ‘I’heprecipitate was dissolved in nitric acid

Rnd both ~recipitmte and supcrnntant were assayed,..

A knows volume of wa%ex was added to e~ch

dicer which they v;ereleft standing overnight - one

j$%, The undissolved precipitate settled outs and
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a

nas added to n ‘i.,~mgNaPuC)@c3 precipitate to dissolve it at 9~Ct When

tinsprecipitate was dissolved. it was immediately placed ina Dmar flack

oon~s.i.cingwater at 90GC and wae allowed to cool to room temperature over

c1$Wriod of k) cays. WMJ.nthe tube v-s renovedu the solution -s supsr.

tiatwraied.no precipitate having settled out, After shakingN crystals began

‘ioform on the aides of the tubes~ The cry8ixd8 grew over a pariod of abouv

i’~>veM.Ws..

{

I
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