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ABSTRACT

Plutonium is now being purified on a routi~o basis by the

following scheme: 1) oxidation to P1202++B 2) h.~ NaPl,.02AC3preci-

pitations. 3) two ether extractions of FW!2{N05)2 (tie seoond etiraction #

in the absence of aalting=out agents). I!+)reduction tc l%+4. ‘fI.maverage

y~eld through this procedure haa been 06 per cent. Tho p~rity ci’the final

pi-oductis vary 6atiBfactory for present requirements (1 g,m.mme%al reduc=

tion) and is surprisin~ly close to tolerance requirements ccvsidering that ,

no precaut~.onshavs been taken {i.e~c ordinary COP. reagente

containers are used and solutions are left exposed to the air

after ~uriflcation)<,
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Two months ago while looking for a method to purify the product

from X BO it would be suitable for metal

following experiment on 10 mg of Pu<.

1) Mmg Pu oxidized to PuO&+

(sealed in 1 ml cone during

2) NaPuo#c3

J!@’,,Aft-%,

3) NaPuo2nGj

precipitated with

.13@ solution. .

dissolved in HNC)3

reductiontiwe perfci~medtka

and evaporated to -KJ#.

(NaNOj and PU02(N05)~’xH@ crystallized out on cooling.)

4) ‘1OO>1. diethyl ether added,,the ether frozen in liquid iY20

the cone sealed, warmed tG room temperature and ~haken.

Puo2(N03)2 dissolved tm give reddish brown ~;thorsolution,

5) The solution centrifuged to the bottom of the cone,,the ether

frozen in liquid N2P the cone opened,, and after melting the

ether solution, tho MUX) tiedfrom the e+.lmrsolution by~ 3epara& ‘

cantrii’(;.giz~.throj~gha fritlmd funnel into another 1 .mlcone,

The WW3 was washed seworal timem with ether.

6) 1# H20 added to the ether solution. the solution’frozexa,the

top of tho cone pulled into a capillary and sealal~ The cone

waa warmed to

capillary end

0,,5ml cone -

room temperature~ shaken and centrifuged to ths

of the cone {the capillary being supported in a

see Fig. 1)0 The H20 phnGe in the tip of the
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capillary was,i’rozen in a C02=acetone

solution gently centrifuged eway from

..

uNcLhsslFlE

mixture end the ether

the solid water phase..

Tip

l++)

containing H20 phase broken off and step (6) repeated.

added to etlherfi~id ether evaporated (reddish bro,vn‘JWXtor

of FU02(N03)2)0

HI added to PuOO(NO=)O solutionO heated to oxidize

!hcouragad by tb-eresultE of the abov~ runs we devised technigles

UNCkASSIFIE~
● ☛

● ☛● CO::* ::co:.
●

● *
,. .:0 ● ,O ●:0 :Oe ● *

●

.0
● *O ● ● oa ●

● 9** : .8*

.** ● *: ● *@

. . ● 9= ● ● ●
● *

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



,
●

0

●°
0
:

●*
.

●

●
e

m
=
,.

●
●

●*.
~

U
N

C
~A

SSIFIED
●

.5$1
●

e
●

**

●
0
0

.9
*O

.*8

●
*9

.9
.

.*.
●

**
●

.
●

**
●

Q
m

●
●
m

:
:

i

O
.
-
i
O
r
e
*
”

E
!

●
☛

9
-9●●●●

S
i
c
.

●
●

●
✚

●

‘Ill
r
+na
t

,...
--—

.
—

—
..

+
“

jo0
2

G
-
1

o.2’
~

It

1
?

I.p
●

‘
s>

Ln

M
-)

,
$
4

A.
p
i
n

f+r-
t

-1-
?-(

w
-
i

a

gC
J

c
+0Q0+-P%
+C3
0f,0.

.

i
o
:
:
o
:

:
●

●
m

●
e

,:,
:.,

●:0
:*O

●
O●

✛
✎

☛
9

**
●

●
9

●
●

O
*

b
●

0:
●

*.
..
*
m
*
*

●
9

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



lA
SSKJED

u’
U

N
(

...

‘(---

.?5

“+

.
.

‘?4
o,
.

.

*oG
.
4

—
..-..

.—
—

—
.

.—

●
0

●
*●

0
0
:
:
0

:
:

●
0:.

●
●

*

,,
●:O

O
*C

,:0
:00

co

~
hC

fA
S

Jl[lE
ti

●

.0
9

●
0

0
::

.*@
●

●
9
e
*

●
e
*

.0
0
0

.9:
●

*9
●

●
*

●
**

●
9

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



. . . . .... ... . . . . . . . . .-.”’- . . . . . . . . . . . .. . . . . . . . . . ., -. -.. . . . . . . . . . . . . . . . . . . . . . . . . .

●

t!

. .

● 0 ● 00
● m

● ,* .90 : ●’0 9

., .OO*C::O: ●e----

“L
—1m[ cone

------
ether ~hase

0.5 n7Lcone

n2 o A3hUM

/’R Voc,

#j”r

● ☛ ● O9 ● O* ●:0 :- ● *
● 00

::● 0:0:: ● 00
● e

● *
●

Vat,

ill
~

fq. 2
Appura+bs ‘h wi+hdra w SUpert7cafan+
and washes from M7PLJ02 &7c3.

~ W=

Ftq.3
Hppurdus Yo ?7”ffnsfer @u0217V03)E
So}uflonjo CX+FQCfion fh)knb/e.

03)2

-

Flask

so/u+ion

● ☛☛ ✎ ✍✍✍

● e** : .0.

● ** ● 0: ●** ●

99 ● .* ● ●
● -

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



●
0

●
0
0

9
*

●
**

●°0
:

●’
.

b

9
*
9
*
*
*
:
*
:

●*
.b

@
b

*
●

**
●

U
N

C
LA

SSIFIED
I

c+
i?

?29
G

+

kot-!

t
C

/2

=
%

l-l
C
M

t
o

-s;
&

&
&

C
&

G

*

.
8*

●
●

✎.m
m

●
*
C
.
:

.*O
●

::
:
0
.

b
e*

●
*O

●
0
+

M
*

*
=
*
*
-
*

●
m

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



FIED
9
*

●
m

●
*

●
O

●
a

O
J

&
.v

r%
%v

1++

od
d

v

11

\
c

3
I

l-n<

v
v

>
%

>C)Gd
d

*
Ccc

In

‘m
O

c
v

cc8

F“4-J

2
V

(

Ln*3

A
0

F
am

x
,.

U
N

C
IA

\
SIFIED

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



.
● ✎

● ☛

●°0 ●
● mm
● 9* ●

● UNCLASSIFIED
● 0 9*9 9** ● ** bee ● 9

● ~:N*O : :.
● ::

● 9** ● e

● :
●

.
DiBct7ssion-..——

The purity of tko product from the procedure described is quite

satisfaotos-yfor our present requirements (plutonium pure enough for 1 g.rnm

metal reduction mperimmts)ti and the basic chemistry (NapuOa4c3 precipita=

tiona and ether retractions) 100Icupromising for purification to tolormce

l’heIh per oent of the product that does

scheme is not lost since all but R-l (mpua$c~

.

. .

.
-,

w

cm be thz-owndirectly into the,next batch and reworkad. R-1 re~dires a

hydroxide precipitation beofre reworking.

The techn~quea described are not wholly satisfactory. The WOSG%

objecticn to than is that they allow the room j.nwhich the work is done to

beccme contaminated, and thi8 is a health haswd~ Solutions are also la.i%

exposed to the air (mainly during evaporations and during the MI reduction)

~j~~i~]ireau].tsin the introduction of impurities during and

$x\kim.1,

Improvements wktiohhave been or are kming made in

:U)acribed bO~OWo

after Vne puridi=

the procecke are

1) M.$rO~ has been substituted for Ne.zCrp07as an oxidizing agezxt.

IW#207 gave trouble by precipitating ThO ZrO etc. chromates

upon Gtiditicmof the !@Ac. The

on the 1 gram IN$Ale tree: 002 M

After oxidation at 859 C (whioh

conditions before oxidation

hours) 1.9 g !?O?05and ~~0 g N4c03H20
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. 3.1 ilmco

Z) Electrolytic reduction of PuOZ++ to ~Puy4

ES reduction. The HI reduction is

tributes to room contsminwtion and

hnpurities becxu.meof’the bubblin$

messy

UNCLASSIFIED

and probably substantially con-~

cordmmination of the product with

and expmure to air during the HN03

rAWQaEJthe celle and a current of 20 milliampere.

‘;!&sdetermined by the color cl-wqy and the absence

precipi-kte lkxpuO@03 apo~ addition cf Mi@03H# .

}’uo~ , ~0~ per Cent wmdd. have precipitated).

Succead’ul reduction

of PU$32 (failuro to

had all the Pu b~on

>> IWAniques are “beingrwisodfi m;bn’titvtingfiltering for centrifuging

using larger extractors ttml in ~enoral keeping mlutions covered at all

times and minimizing tra.n~fers. Th& new apparatus and techaiquos have
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