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PART I 
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'\ L/ >;w 
Ketabolic Studies of Plutoniunand killed ,a 

Results of the decontarlnation staes have s?.mn fwtlter 
ddence tl-at tt- 8 decnlc'fication-rec~~f~~~on cyde in rats rosdts, 
in sone instances, in tka buryini; of ~.lutoniuz within tLe izheril structure 
of the bone and thus redLd.w t!.o surface *?-a activity of ti-e endoateal 
layer by as nu&, as 1W fold. 'Re evidence for tkin zost encowaghc _rile+ 
otKena Itas been obtained by bot? t!e dirctcrt r:,easurenents or" the ciaqcs in 
the surface radioactivit, of tile skcleton ao well as t:;a rndioautotrqhic 
tacl;nic;ue. A reptfthn of t!m oral titWos of Plutoniu? in rata, &rig 
nu& larger doses 03 t:-tis elor.&, ES pu02(ii'0 )2 has shown t5zt absor-tion 
by the gmtro-intcstinal tract dom take pde to 8 very Ur;ted degree. 
Yhc tlbsaq tion iiveragcd .ooO6$ of tLe sdrdnistered dose with dl of ~ 

the Plutoniua be- deyosited i;i the alceloton. 

and I,wm studies are to be continued. Tracer 3t4cfcs xith 95 
have been initiated. F&ioautopap!,iic, swh, tracer, docon 

Tha4 are to be initiated, 

Eie tracer studies uith ?aL33 

I!. art Cyclotron Activities, E=rftelos, Calu'm nia 

A serious deltrjr or" qerations on the bL;" Cplotrm Has 
occasioned by excessive !?.I?. heating in the resian of tko nest U house 
and the %est dee stm liner. 
so that it is unlikely that ae will have Puke liEficulties in this 
region. 
plate transmiaslon lines nere L?stmlled, 

Tkwe areas :me rep&vd in 3uch G rmer 

The water aooliru_. of t!ie c;rclotmn was her-ased snd aabr coaled 
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SXCTION i. 

2. 

1. Iladiorrutograpfiic Studies 

During the paSt rrmth, all of the mdioautqraphic 
work has been devuted to prepration of pictures frcm samples supplied 
by Doctor C0.v and bAs @my? in the Dscontonination Seation, The radio- 
autoErasFdo results during this interval will. be discu8aed unaer tbat section. 

2. Tracer Studies -- 
The excretory data presented Wow under Table I, ~resents 

the infamation fran the 66th to 99th day inclusive, on the kwan subject 
who reoeived hag several zaiths ago. Lure ss+h are now in process of 
assay tuget!ier with the fecal mterial. 

The Daily Fates of "aretion of Pu in a I!mm Subject FoUavlbg the 
irdninistration of 5ygra.m by Intravenous Injection (88th to 99th Ow) 



n 

The entire rrWetoa was assayd for ea& ;urimal by the T.T.A. method in 
order to detemdne as accurate3y 88 pssitle, the preseme of any absorbed 
Flutaniur, In the foar anhale studied, the tlverqe uptake was ,- of 
ttre odrdnibtsred dose and the rage fell between .w and IC 
arrears that tkf8 qtake is &:&I and nclt due to arhy oontmbtion. In 
vim of the oxtlsrdy :%tute absorFtion, ?hi& mould re5uire the ingestion 
of ab-aillinitely &CAI .ziUignca of Flutoniun in mder to have l4pm 
absacbed, St would appear that for all fntmta and purpaees the absosption 
of Flutoniun as klutonyl Nitrate by may of the digestive tract aan be 
considered aegligible. 3t is highly unu-4elp that other inmganic comp 
ounds of Tlutonium in either the +6 or the other valence sktes would be 
absorbed me readily than the nitrate, Likewsae it is not pobable tknt 
there should be any si&i*idant variation betdieen rats and other animaSs, 
including aan. 
to check this pint at a time when less urgent work is at hand. 

E~~BvBI., at some fitwe date, it tvsauld aplear deabable 

The long-term mke and spray studies are being corrt,bued. 

During the past mntl, me an2;oals have been made avail- 
able t imt were subjected to the dec~c~oation-~cc~~~t~~ cycle 
foUminc, t’le administration of Plutaaiu! by idramuscuhr injection. 
Extuahation of the endosteal and periosteal surface activities in those 
animals, 1110 &wed ade=,unte recalafication, revealed that the surface 
activity was ctrikirqly dkdnished. The Fmedure e?r?ployed was as i‘ollans: 
a 5 to 8 dlllmeter bone disc $8 remwed by trepldne, dried at air temp 
erature, and the endosteel and Fekiostsal activities detghd by counting 
the surfsce AUka activity on bot).. sides. The disc vias then assayed for 
its tat& F.lutonitm contat. It has boen found fn norma ansmals that, 
on the average, the nu&- of Alpb prticles counted fran *.e endosteal 
surface waa a,ryroxbatoly 3% of the btal nunt,er of counts secured frau 
tbe ass~ and the aetivity of the Fcriosteal surface wos usually quite low. 
After adelute recalcification f reqaently the endosteal -face acti. ty 
fen to less than Lc of tke total activity of the he disc. ‘Ihis qpeara 
as .:uite cor~~incln,; preswptive evidence 02 thc? @enomma of warlayering 
of the Plutoniuc by the calcium salts of the nc:7ly deposited bone. Radio- 
auto@a&a taken of these tones showed definitely two strikin~ results. 
First, the very heavy depnsition a0 L”utoniurn abaut the ragian of the can- 
cellous bone was significantly didnished, and secondly, t) camidarable 
amunt of the Plt&oniOniumwus buried within the shaft of *.e bone, in sone 
cases 100 aforons belm the endosteal surface. Me has bean men in at 
least a half dozen instances. It should be notxi that this ajhpmt mer- 
layea; observed both in the bone. disc aperi4mts and the lidted nuuber 
of bone radioautojpFhs on hand at Me mxent, only occurs -&en adqxite 
recalcification %&:res pk00 sfter the decsr2cification cxcle. 
reason, not yet npprent, reddficakion does not take place zdo\,uately 
in all nni;:ds. 13xwvw, we arc incliied to look uron this fact iiithout 
too cprch concern since t!e inprtant airs has been to eqlore xhetbr it is 
possible to overlay tke endosteal deposit&on of Plutonium by new bone and 

For som 



4. 

4. Protoactinium Studiee -- 
I 

i 

ApprojcLmatelp 3 FoSlUcuRles of Pa233 wwe isolated by 
Doctors Overstreet and Jacobson and a large aeries of rats sere given tbis 
aterial by Mmmuscular &jeotion. The anhis frap the earlier ~arvOs6 
have been sacripiced and the tisaues are CKIII being assayed. 

5. Radio-CkemicaZ Isohtion 

Protoactfnfm wa8 isolntod fra3 a Thmfus uehl target 
w'nich had received a)-ptolircrttely 318 mro-mpre hours of ;2 :.!3 dcutesans 
on July 30th to r;Lft=;uat 3rd, 1?,?+5. me Pa233 
and Fission Produets by 3 nethod mggested by G. T. Seabore ;&i& involved 
the crurySng dom of the radio-element on l!n% In aofd solutAan and its 
subsqumt extraction with di-ieopropylketone. 

seprated f rm the Thorim 

It was found that the extraction could to considerably 

Tile adaZtion of zirconyl nitrate is iiirticu2?rly kprttint where 
bq roved by maldng the solution to be extracted, one nol.cCf in zirconyl 
nitrate. 
EVGU a trace of fluoride is  resent. 

Pa23,3 was famd to be 2.78 millicuries on 



5. 

6. b.lect@ Studies for the Next bo 2anths 
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6. 

Section B 

During the first half of Septexber, the &Ir Cyclotron oprated qdte 
satisfactorily. 
decs since serious radio-freqiency kathg arp'ared at the juncture of tile 

west U house to tho dee w?iere both are .joined to th6 dee stec. liner. 
will be recalled tkat this point has given troude h tile I'ctst. 
this difficulty and forestall aay future rayetition, rmch h0avier sui 1 'rta 
were instelled to 1erA.t a nore I"irr.1 union betxeen tlia end 01 the Stt?;; lher 
at the U ?:ouse. 

was pit in rlacc. 
ei-mte coaling w1:icii had hen installed several imntks earlier. 
water coo- for t!:e cyclutmn im3 incrccsed by CirFrOai.iitd,j' 30 FwCent 
by altering the arrangsent of tha ~.*Jo ?rater circulators. 
rnent, :.rhic!i :zd bezn thc one arig$nally installed when tha hstrurr.ent ~LLS 

first built, ';IGS laid out in such a :-mer tht mst or" thc iiater circulated 
throufh t!ie cyclotmn was handled by one 0: the furLp anG the second 1ur;ip 
vas used pbrily to re-circulate water ;.Jithin tke tover itself for Letter 
coaling of t'Te natcr, prticularly during ;Jar:: xetlU:cr. ift-,.r a careful 
study tie IroLle:., :.;e felt tknt It would Le rossible to use Got!. yz~s 
Tar circuhI3.n; mter thmugli tCic cyclotron and so durin;: t!ris shut-down 
Litervd, ti:e coolin.* syster: iVhS remrcli::ed so tkat one pz; circulates 
~iater tP,:y11 the xe3t side and the other tkroqh tile esst side of tl:e in- 
stm-ent. As scon as all or tlicse jobs kid been satisfactorily co:r.:-leted 
and the instrumnt YJJ~S rut Sack into adejuate operating condition, it VJ~S 

found tht the nnter codiny: of the cplotran TILLS mch better vith the 
new arrLier:ent. 
the plate trandasion line ran ab a satisfactory teqeratue. 
sooner Imd steady and reasaiably effective o_mratiod conditions been ncl..ieved 
tillan a nw difficulty d evdored in t)l e cclting throug!l of tJi e t endnal end 
of the c?ee ster; lhcrs frw the cb.y .diic3 joins it ?lit5 the tl iiouso. 
was due to %??e fact t3at the sters w!iich arc constriicted 3tit of 33 ::U copper, 
are sonewkt 1kht for the R.F. cmront cmried ad, coreover, ti152 ;re cgoled 
by mter lines ttct are attacyed inside the liners by rems of' soft solber. 
i'resunably the? adequate repair of the ~iest u house connection permitted 
mre cumnt to flm docin the dee ster;: with the rasidt that the next .:;e;;l:est 
link parted. This, of course, not only necessitated ti,e re:;ovtil of ti.e 
dees brit also disasscrrbly of the dee der1 tanks due to U:e f zct t!xt the 
Foklt wkere the dee stcs limr !!ad burred throu& 173s =:,e 8 inc!;es Leyond 
thc point :.r!sre the U house joins to ~e steiL aid ut;s ct5Fr:Lss inaccessible. 
This failure was repaired by replaciqr, the tcrxinal 4 feet of the stem :,sitIi 

a 3/16 inch liner into ~k~ictr U-:e water tuks awe 3ttaci.ed :it:: Pard solder. 
'F!is sxtion rerresents the Fortion of the 3t9 :... lincr i.li?i~'r~ is the sl.dlcst 
in dimcter an:: ?mice carries tbe greatest currtnt densit/. it t!:is ti...:, tlic 

east dec stw T;ZS csrcfi:.ily i:-,s;octcd for any 1:ossiiil.c evidence of OirerI:catitig 
and none mi3 found. it -;]as fdt inildvlsaLls ta dter Q:e cast ciee sLe;:i 3.irier 
at this tir,c since it dissipates only cl~,r.ra=irrntely one-haU the p;;:er of 
that of tke uest dee ztez liner, 

At the on6 of this interval it vias necessary to rBc9ve the 

It 
To casrect 

,'it t!;c ZLiLe tke, B ncJ ;;-ster cooled g.l..ata trusiiission 
'I?& tabs the FLce of tIlc tei.:g:ararjr and s3i.retiiltlt inad- 

duo, t!:e 

Tlte rravious =race- 

"he v;ost U "use cave no cigns of further overhitinj; and 
I<cF;;ever, no 

Fiis 

At SOCII hter date. It is rhnned to rerhce 
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dl of the satar linea are bonded by rems of hard solder. 
called that d- the prst five months, ncet of our dilficulties nave been 
with H,F, heating in the region of U:e liners, the ion source, and the defl- 
ector, 
kaul ~eriod ad the deflector, ai,ile nea, hsoi'ar 2s its physical structure 
is concerned, is still of ti:e sare design as t+e oriL5nnl instcallation. i.s 
has been indicated in earlier reports, Q new reriovable tyie of ion source has 
been dosi31cd ad is to tu soon built. 
rei:oval 01 ion sources sithout letting the cyclotron dom to air. 
now Fhmed to refdace the preset& dee staG and dee stm tan:: lin%rS. 
tbird situation can only be me2:ucttely met by re-desi- of the deflector dee 
so tht it :.rill not be necessary to use such excessively high volta .e :kith 
is ;I serious source of annoyance and loss of tirs, 

It YLll be re- 

Ihe first tm item are tho only cmiFlete holdovers frari the mer- 

?"'is arrugc:.ent uill rerr:.it the 
It 1s 

The 

%is njor repair on the ?;est dec star. -liner -;KC, cmpleted by Septerber 30, 
1945, and tke cyclotron was being .mped dmm yreparatory to Loinc put into 
o-rerati on. 

h,bardmnts for +.e month incluicd the deuteron borbardmnt of Thorim 
to prepare $32 for Colonel .:;men and his associates at the university of 
ibc??eotor at F-ochester, 1:en York, This concltded tl:e TI-,o&&? bozbardmcnt for 
this prpe and Doctor Louis Jacobson via sent to the Clhton Laboratories 
to sepmto the t'a2 from the ThoriuT target. necessmy due tQ the 
very intense hduced radiorrctivity in the "hori1~': di sc, cki2I'ly fmr: fission 
ard irotoactiniun 233, and adeqwte Zacilities xere not nvcllkble !;ere. 
A total of' aypro:ci;,ately 200 rZcrocuries of Ursniui ?ins cDtdncd Cram this 
bam!xrdment, 
pr. cent, of t?;is alpha Fa-ticle activity 1x1 s due to the new isotoFe of 'JraniiL?, 

u230, recently okserved by Doctor Seaborc ad Ids clsscciates zt Chica;;o, fro? 
dmteron bozbded I?.arLm. 
Ceta decay of Fa230 mkicli in turn is forred by tke d-b reaction on Ttioriw., 
"le thesholc! of the reaction is aFproxi7lately 18 to 20 MiW irEs!,uch as this 
nFgOisotope is fauirl only svithin the first .CO1 of an inch oi the tarzet silrface, 
U 
kiatelg tiwee weks. We total yield of U2gz of deuterms on Tkorium at our 
present masured energy of ~2 L3V for deutezons, is u;: by ayproximtely a 
factor of 4G fran our earlier energy level oi' about 11 ?iX. 

TSs 

A siznificant proI-.ortion estiratsd to be of the order of ~5 

"?As ~VJ lsotope of Ilraniul is 'p-oduced by the 

decays by alrha dssion to 'IhoriUO 22 and has a klf-lir*e of a, prox- 

X s&iy;k of Strontim. 'i:a3 bcx1;krdsd viitii dectero!;s far t!;c Froduction 
of Y86 for use by 3cctor 2iMo Cohn at CLiYiton LaLooMtories. 
ba3rbarded uith decterons to Fro&ce ?e7 ?or Doctor Daniels at 3icaco ;.hi& 
is to be used by Iris ~IDUF for tl-e study of the errosion of Pery-lliu;! uder 
intense neutron irradiation for developan tal i-mr;.: for hi$ F wered hr;llix.~ 
moderated ~fleo. 
kctor Seabarg ami I-As associates at Chicago, :or tkc furtiier ideritific&,Lon 
of U230. Ris isotope of S'raniuq nas foud tqether -iLth a nevi isotope of 
Protonctiniurl (Paa9) WNch is pmduced by U:e d-3n reaction and decaJs by 
alpha wission xit? a hlf-life oi" fro![l t!;reo to Iour days. 
ba?bard;ncnt 03 U238 in the forrrl of t11c :;&a1 as ..;ell.= tAc alpha jxticile 
borbardr~mt of Lotli Thorim and U233 cere also urdwtaken :or Doctor Ser3fjorC. 
The last tm bo!:.bar&:ants !~ve not as yet been coiirktedi, A sxple of Yttriu. 
vas boi:ibarded xith deuterons for tl:e poduction of zrS3 2or the &.dy of tke 
in:!nltrtion 02 radlsctivc sro!:es in hwna sub,jects ad is txiry: dorie urder 

Lithiui. wrrs 

i\ sax~k of foniun nas borharded xLth daitcrans €or 

Tie dei:tcron 
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Diotributioo of Effart for the Yonth of Se~tember 14'45 

Problem lo. Title 

1. '.'.'riting Project Record 2 10: 

3 . Decontadnzition Studies 7 4% 4% 4G 
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October 8, 1945 

Pii!?T I11 

!:e: :;‘-7I+05-eng-48 
Lerort on FJDF-4S;i 

Project 48A er,=nse in Se@orber, 135, is estimated as follows: 

Pollmine fs a budget estimate for the months of Octcber and 
Tbvmber 1945: 

2ccutive 
Latsorat ory TocImicii ns 
Jr. lab, Technicians 
Sr. Lab. TcePnicirms 
SecE tary 
Clerk 
Fhhysiologst, F-3 

11 r-r, 
F;iocIia.list, F-1 

11 i -3 
I1 P-4 

GiOlO~~St 9 1’4 
CkGr.iSt, F-4 

1 
6 
3 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 

22 

- 
- 
_I_ 

Total 
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Pasrolls 

Appropriation 3 139,000.00 
Pwll to August 31 $ 98,5%00 
Se ptcber payroll 3a200.00 

101 a 700 00 

Elrltsnce.. . 0 0 . . 0. 0 .e a . 0 0 ** a .$37,300.00 

Overhead: 

w Baltrnce. *.a 0 . 0.. . . .,a 0. a a . a 0 i . 

Agropriatfon 
=ipense to August 31 
Septwber expnse 

126,450.00 

65,03C.00 
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