O

B a e ek
y L e WO

B a m&'@—ééévz/o R ‘ ’

Date: _  June 135, 1945 | AEQD [ |
e CD-4a770

ubj & - L7404 Le !
6 ecto ('-
nE:

Biol
_Biololeal lia:
iheal Materials

a)S_[ s }t © TRLAC 9
i.' 2 t )
o e s 3 1 3 i S O i 5 C '31

>

By: 2, ©
4 P, Ra ¢
R. Ruygsell axi O, B
B Y 20D
7

To:

desa scientific account of Govem~
. Neither the United Statess nor the Com=
hotf of the Commission
s or implied, with : -

i ment —sponsored wor
i i mission, o7 any

! - mokes o0y warronty of representoﬁon, expres
respect t@ the ©CEUracys completeness, or usefulness of the in-

. formation contained in this report, ©F that the use of any infor=
mation, apporatus method, ©f process disclosed in this report
may not infringe prlvate\yowr\ed cights. The Commission assumes

. no hiability with respect 1© the use of o from damages resulting

_ from the use of, any spformation, apparotuse method, oF process

i
disc\osed 1n this report.

HOC'},C*

Photostat Price $ /‘ YQ)
Microfilm Price $ /~ (/0 - |

Available from the

Office of Technical Services

Department of Commerce

Washington 25, D. C.

g —

.

J—

vy 1
8006295 |

e
AR I OEAEI TR A

——

Ay 5;‘.7, Lallas R e
! TEEETE L URT




- e

Acknowle dgement

Practically al) of the research and e xperimentsl
tests reported here is the work of Mr. larold Delaney

with contributions by Mr. krcole Motta.

E. R. RHussell

800829b R

B-b9-2



2

Tabls of Contents

1, Intrcduction - « + o o e o o o s
; o, Ashing of Faces
o5 Wet Ashing o « « o o o o e e
éoz Lry fghing o « o ¢ o o o o o
0.5 Aidopted Ashing Frocedure e o o =
2. Extrzction cof Plutonium

3,1 Hexone Extractlion . . <« o o ¢

3.2 Thiophenylteriflueoracetone -~ o o o

R, 7 seamrt iy S ncany WO
el Mo O A TGS i.!.&lf! e P2 I o o o o
o A [ -, o et b
r R i
O ez ST RN 1 pa ‘_:ju':(lahs o & > Fy o 3

Bivilogiapny ‘ . o o e o e w
e
P
L]

-
B

/"{ﬂ e

ROt

6006291

i

-
et

R-69

P
o

—



<t was pointed oub In Zarcv 1 thiat L4t was desi v LU o
i -s»_‘:. E LN £
. X S

the nlutonium content of the
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body. Since only 3 smail Jrectlion of the plutorndwe wilch
enters the intestines is sbrorbed, a routine survey'of the

. reeal plutonium cxereting weuld ot 2ivs scewrsie inlaraation
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a: Lo the body content. Fovaever. walunble informsilon could
be sained from such a survay gz 1t would be postible to estl-

mahe the cxpoaures of the 'noividual,
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nitric acid and peroxide causes considerable frothing and

the final resldue is not completsly soluble In elther nitrie

or hydrochloric acids. The insoluble resldue contains up to-

207 of tae plutonium. Ashing wltb amwonium nitrats and nitric

gcld gives a completely soluble residue but the technicue is

dancerons to uge 83 a viclent reactlon usually tslkoes niace. In'

soms cassg small Tecal spscimens can be converted to a white

ash soluble inm dlinte nitrlic acld by el ternats troatments of

the oven dried sample wlth concentrated nitric acid and peroxide.
2.2 Dy Aghing! Ordinarily Yecal spsciumens sre dry ashed

in ¢ muffle furnace af 800°C after the mdsiure hec been removed.

Twe residue Iz diseslved in ecid onily alfter fusiosn with pyro-

su.fete. Suca a‘prgcadupa doces not sllow complets recovery of

vhe plubtonilum, Yhe low rscovery iLa probably due %o fuslon of the

plutoniva in tiie wells of the aghing vessel, Ashing at a lower

tsmoerature, 60000 doos not permlt plutonium to react with the

&

willes of the veusol but lesves ap lncompletely ashoed matorial,
Swme testy keve soowr that pluteailum moy bs yscovared guantlta-
tively from thisz agn but the resaulbl 3 are noct consistantovTaking
into comizideration the sdvanbtagss =nd dlsmdvantages of each ashing
method g comblratlon of Zhe two seews o glve tho mat rellable results.
2.8 fdopted Ashing Frocedwre: The eatire Iccal specimen is
dried For 24 %o 48 hours in an oven at 100°C. until the semple 1s

brittle, it i then iransferred to s large porcelsin crucible

lined with three layers of ashlicss filterpaper. ‘he cirucitloe,

e . ﬁ WA 7



partislly covored by a2 1id, is placed In a nmuffle malntained

at 600°C end allowed %o remaln for 24 hours., After removing the
erucible from the furnace end sllowing 1t to cool, from 25-50 ml
of fuming nitiric acid are added and evaporated to dryness. This
procedure 1s repeated once more and the residug digsolved in 25wl
of 2 M nitric ecid by warmirg, The small asouni of residue 1s
centrifuged out and the supernate traasiarred to a 90 ml cenbrle
fuge tube. The ashing vessel 1a washed wlth 25 nl of 2 M hot n
pitric acid esnd this is slurriod with the residue from the previ-
ously centrlfuced golution te laach ony plutculum winlech may
remain. 1t is then cenitritugse und the scuporpate wdded vo the
soiution 1n the 9C wml btubs. Teats keve shown thoait tha. uadissolved
material contoinag lese theo 1% of ths plutonium erict Lheg lesz than
19 remains in the nshing vassel,

o Pmirection of the Zlutonium

A

5.1 Hexmone ixtzraciion: The asghod foces soluvioan is made

1 M in amnoniwe aydromlds and the preclyiiats centrlfluzad out.

inis precivnitats corriea tho glutoniumn The nrecipisato is
disseolved in a mininum of nitric acid and is nearly sasurated
with aluminum or apmernium nitreta. The solutlon iz made just
plils with potassivem permangenste and e xtrected with hexone which
was previcusly treatec with permanganats. <+the two liquids ere
gepuarated DY freeczing the aquecus layer with dry ice and the
plubcnium extracted weck into an agusous socluhion saturated with
SO0, |

(]

For smzll amounts of feces, thls wothod is frirly satisfectory
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gince net vmel: realduc I3 cesvrrlod throv:h the extractlon process.
For lurge spoclmens, thoe procedure has not been apnlied successe

Tnily.

S.2 Thic-henylirifiu 1: “he procedure 1n
ghitelr T.T,4.0 iag enplore it In the exbtracilon ol Llutonium frem the ‘
agh of blolonicel meterial vas developed by K. 3. Zecott at
ﬁ@wb%‘sv, Ths gmnentilsal Testurcs sre piven celow

The “cecsl ash 1g dissolved in 2 M nitrzic acld which is 0.1 M

In Lydreowylam:y

i

P R Ty P
R SR R P N B S WS L

oo X ate digagivsd Ina 1.0 K
caminmg S hrote solution srdd the clut 1. Tile +4
sridation ohata wiblh sodium rilie by bparitlns toe 8090, After
N1 in Chomoocdwtondim Lo o oxioncied ol bl oo A selutlon
of WL L rouzeno, R onzone b coavod ond o vaporsted on
5 viatin. s plaie (2 Apcnes dlametor), Tiamod and cemated. If

degfeed, 1 s popsihble o cxtroct Tuo uicvonlum back to an aqusous

W [ iy JO, = . RN 2 - L e
1L LAOn ¢ Shrle nolfol oang TSI IO ot of thiles solu-
tien divezetl s or oserloran s lonthenur (Luorids precloyitation.

3 - _— ce o . - PR S N 3
LRe LenrAnG G0lUoign oo ;uantity of in-

Grocie matier, cirgel eourling quite feasible.

it o extraction, Yosts in this leborabory nave shown

51 the plutoaion., ™i

o~
f}

sohtunately, the
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lanthanum availeble ir tie laboratory contalined alpha acitive
contaminants which did not allow the spplication of the method
to specimens containing less than 2 alpha counts per nminute of
plutonium. Where alpha free lanthsnum can be cbtsalined, the

method i3 quite satisflactory,

3.3 Zirconiuwm Phosphote~Laatharum Fluorddse: It wes known

.

that plutoniom ander sertaln conditions 1s carried by a zircon-
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hat 1t could be ed

o
3
Q.

ium ohoasyet: nrecinitato

flanvhsmam Pluerids prsc

o0
o
=iy
o]
iy
n

from this mabterial, Sincse a ¢irecy

tation 1= not fegsiple iiv the presence of large amcunts of
ey} o Ar J o mascoocarT DO CRE O 1veiag of nluvoniuwn that
Calc o, Lo LD 308k ¥ oL oY LDRDE amnn. K HL3 O L)' VMool nayv &

preliminary separsticn of ths nlutoniuvw and calclium be mades

he earepying of plutonium Ly zirconiua phosphate Irom

ashed foces scilutvion showed vary orratic results. Somz semples

5
]

showed less thon 40% carsying. Yoy §

©

ctors may account Tor the

. -
B R T
voaad o T

ls pozsible that iron ney interfer, partlic-

ot

veoudta, I

2

- xaﬁl; Y K
ulavly =t concontratlions greater than 1074, vondltions might

boe worked out whercdy the method wounld glve consliatent results,

3.4 Bismwih Phosvhste-Lanthanun Fluoride: "he 5C ml of

2 M nltric 2clid gscluticon contoiniap the fecal ash 1s diluted

A
by

to 20 ml Ik a %0 wl ornteliuge vebte, The procedure 13 identl-

‘.ﬁ

cal ©o that degcribal in b I For urine ash,
Ths mevhod hes poon aopplied to specimens welizhing aes much
as 300 rrams and conteining s iittls as 1 alphe couvnt per

minute of plutenlium. Experimental tests on human stools have

shown av avereare r ecovery of 88% wnile dog stcolsz have shown

- B-bi

I e i o
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greater than 909 recovsry.

4, Remarks

It is understcod that the problem of detsecing very
minute quantities of plutonium is dspendent on the counting
epparatus as well as the procedure adrpted for the lsolation
of the element. For any method to be succegsful in detecting

"1 alovhe count per minute of nlutonium it 1s essential that

3

the znalysis be carried ocut under such conditions that ztmos-

l

pheric conteminatica as well as contenination {rom other
goureces oo climinated.

The methods which heve besn described 28 based on many
experimentnl “ests, Jue 1.%.A¢ and pismuth phosphste have
given the moest consistent resuln. Alx ol the methods make use

s

aary asnineg of the semples, 1he combinatlion wet

of a ﬁrclh

and Ary cehing procedurs appears to ba the mogt satisfactory.
hough nany fundamentol fzcts concsriinsg cach procedurs need

invesgtlirating, the method as adonten neve gerved wsll the

purpose for wnich They wsre designoed.
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