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ABSTRACT

The solubilitlies of the ilodate and peroxide of the +4& abate,
and the fluorides ond oxalstes of the +4 and "43" states have boen
investigated. A discussion of the preparation of the lower state of

plutonivm (purple squeous solution) is given.
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ULTRAMICRCCHEMICAL INVESTICGATIONS (F THE SOLUBILITIFS (F SO PLUTONIONM
v CONMPCURDS

The following investlgatlons wore serzied cut on an ultramicro-
chemical seale with volumea from 0.1 to 0.5 of a microliter anmd 0,54 g. of
plutonium being uwsed., All celeulations were made on the basis of 50%
goonotry for the alr chambor used for counting the samples and 155,000
diaintegrations per minute per microgren of plutoniun,

The stcolz golutions used in the study of the + /4 coupcounds weys
prepared by first saturating e IN NGOy solution of plutonivwm with SOy for
30 minutes. Tho 50, mas thon boiled oub at 90%. end the hydrexide pre-
cipitated by saturatlion of the solution with "HB’ Aftex vaghing with
water, th:ia precipiltate was dinosolved in ths dealred amount of 1.04W 8RO,
This reduction was carriet out sincs icdete prasipitatione on Pu soluticns
not so treated heve given erratis high veluss for the solubllity of
“Pu( IOB) 4" ..

When avtempling to reduco 100.Aug. of Pu with & saturatsd aguecus
soluticn of 50, a purple soluticn was cbtalned after standing five minutes.
After this =olutica {0.6H HNO,) vwes heated in steam for fiftssn minmutes,
the purple color faded %o tho light gresn of the +4 state. Apparentiy
this lcwer sfate was unstable in hot HKOS sclutlons when S50, was not
pragent,

To determine if this color truly represented a +2 or +3 stete
of plutonium, a differsnce in solubilivy of the fluoride and cxelate of

the + 4 and lower state wers found. Wo prepared a siock sclution of the
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lover state in the following manner. The hydroxide was precipitated with
NHB’ washed twlce with Ho0 and dissolved in 1V HC1. OQa treating this

solution with a saturated .802
dowmn, presumably the bilsulfite or sulfite of the -+4 state. On afdition

solution a light green precipitate came

of 5§ KCl and heating, the precipitate dissolved slowly %o give & purple
solution. Threo more portiong of 802 were added with subsequent removal

by heating aftor each aéditi;on. The firet prcbable indication of s dif-
feront oxidation state wes therein obteineds SO, did not give o precipitate
from the purple solution es it did from the former gresn solution of the

w4 state.

Beceuse of the similarity between the solubllities of the flno-~
ride and oxaclate of lanthanum ané thiz lower state, we shall designate 1t
as the +3 state, if only to expedite disecussion.

It might be mentioned that undsr the microscope with reflscted
light tho lower fluoride appeared white, tho lower omalste green and the
# 4, oxelate white or very pale-green. |

Since this work was cormpleted, it has come o ocur gttention thet
the chomical group in Chicago has independently diseovsred the lower state

montioned in this report.
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*
SOLUBILITY GF *Pu(70)," AT 25%.

~
Composition of
Supernatent § AN HNOB 2N HNO3 N HN03 DN HNOB JA:| mioa
Conditions oM KI03 "W 2M KI03 2M HIOB o 28 3103 32N KIOB
- l gt of v - =i - .;
BNO, solution of 20 mg. %6 mg. Pufl.[40 mg. Pu/il 44 mg.] 29 mg.
Pi'® added to dry Pu/l. g =« Pu/l.; Pu/l.
crystals of proci- 39 *
pltating agont 38 " i
Solution of precipi~ 08 mg. Pu/l.i 7 mg. Pu/1L :
tating sgent added to 8 " :
HN03 solution of Pu’ 12 o '
s 20 n '
5 2 .
g 20 " ,’

-

1
N
s
T
3

i

0.2M KI0; or HIO; is 1-10 mg. Pu/l.

Solubility of "Pu(IOa) 4" when washed 10 min. with H,0 is ~1 mg. Pu/l.

|* Solubility of %Pu( 103) 4" whon washed 10 min. to 2 dsys with 1-4N HNO,,

o B o~
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SOLUBTLITY F PLUTONIUM CXAILATE

*
Oxidation state , Pu? Py’

Composition of
Supexnatant |0.6N HNO., . Bzo iN L o

Conditions ~_ 0.25% B,0p0, | 0.25% H 0,0,

{H o0, s0lution added " 1860 mg. Pu/i.
:to ENO; solution of
i?uﬂ*, stirred 5 min,

fa“c. 25%,

C?yotale waghed in 260 mg.
{H20 10 min. at 25%. ~u/l. :

'Hzczo& solution added 25 mg. Pu/l,
' to 181 stock asolutien of 56 a :
i vpy T3¢ giirred 10 min. ;90 :
‘at 25%. ; ;

'Preeipitate and super- .82 mg. Pu/i.
‘natant heated at 80%,
:for 20 min,

i
)

Precipi tate washed in H,0
110 min. at 25%.

PP et l dadind
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SQLUBILITY F PLUYONIUM FERQXIDE

|

ey
~~Composition of
“~Gupernatant 0.43N HNO3
Condd tiona \ 1.6H H,0, (5%) H,0
1,0, added %o HNO. 30 mg. Pu/l.
R e & 4 -
‘aolut.ion of Pu " stood ) 8 ¢
jone hcur al ice temp. 35 “ i
3% i
: s
JiNO,, B.0, wash :
olution added to pro~ 5 mg. Pu/fl.
eipitate, stirred, and 6 r ;
istood 10 min. at 25%C.
; I
i ' :
,0 added to precipitate, i '
atirred and stosd 10 min. 1¢0 mg. Pu/l.
¢ 25%. ‘

90 ®
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SOLUBILITY OF PLUTONIUM FLUGRIDE AT 25°C.

Conditions

0,78

Crddaticn stato pu"4 wpyt e
\CO"npoal‘bion of | 0.61 HNO 0.33N HNG; | 1N 101
~Supernatant | 0.5 HF 0,51 B,fo, | I8 BF

&ﬁ‘ edded uO YJM)B golu-
ticn of Pu * (no pre-
“ipitate in 10 min.)

»1300 mg. Pu/l.

Saturated 502 solution
added o 111803 solution
loz Pu'%. Af%er purple
color appeared , B¢
afded,

R
50 rz. Pusl,

o m e ————t -

et v smemne ..

A T

o mam

HP odded to "Pu °" stock
Bolut:.on after 1 day
* 2 dayso
f 1 3 days

PRy R

N
50 11g. Pu/fi.
90 "

25 %

% 3£ goidic HP suporastant is allowed to stand in contect with precipitats

over one=half hour, preclpliate dissolves,
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