
> OC-4MOU

CH I QU. wWSMXSTKT ’

A. O. Allan. *eenolate Soetlen ChiefMiltea Mrton. Sootlca Chiefs

/

rkfout rot ao-TH io»dimu masoi is, ifres

11
C.J.

1
ISO MIX 10CM«

1
ui mix rsu>

i
SXS MIX 2K»«

wh** er- **4

SIS MIX SSOlt 
lie MIX 1602.

seaMa^e* «*»*

IO
12
12

8irri«. work (M.G. So«eac n, 
Boohaaadel. l.J.llll.r! 
Bnndbook (J. Royal, 1.5< 'loic. 
TredJMLB. l.O.Allwn)
trfecX of rwdla^i® on *tor end a^MoMe 
wyetaw (C.J'Boch uud. ,

- M-. Berbca 
UO MIX tool. C __ -1

-r\ 
s>

i'

. K.llvlx^eten. H.O.Bowaxa)
Mffreot of radla^l'M ex? soIXl o »» >'^x^e 
(M. Q. Bowmo, S. Gorki or . l.O.U]«x.
JUL.Ghoraley)

S-witterlii^ (F.J.Snfford, R-T.MoH<»*ok)

HG.l MQIKI



»

-n-

Abwtmct

>\

Booently reodved Mrtplti of intensely exposed graphite 
shew Ad/k^ of — 3.d — 3.S, with no evidence of further largo ehsuage. 
and values of of raS.l, also with no eel dense ef further sly-
aifloaat ohenge. Cm the other hand, the WIum er ( *100O~ *o^A» seen 
still €o bo increasing although, unfortunately, no data are as yet 
procurable cm the moot Intensely exposed samples. The the rani re- 
•iotivity (1/1 ) la now over 17 tines ite Initial value. vrlth no Io
disation of a great falling-off. Th a »ridww« Is that di seem posit Ion 
ef ths r.rephits Is still occurring at a alfpilfloaut rats (£301).

The pH of the' F-» nod erat or In 0-3 teas dreppsd In a 
period ef several a noth s to d.dl. Titration curves seem to rale out 
the Likely inorganic acids, fbr Is a heart g.2nlO~<. The effect may 
ho attributablv to the grmsth of an organic Mid from areals eon- 
teniae eta (3001).

Ths behavior of electron—bectbardod sanploo of BaCly and 
■a(PQ|)y has been Investigated for the purpose of under standing the 
co celled efferveomoo of Intensely radioactive sssiples of suoh 
materials on dissolution La enter. MhydrM* BbCLy bosnaoe gray to 
black under intense electron bombardment. Solution la water yields 
hydrogen plus an equivalent »snurt of oxygen plus oxidising agent in 
the solution. The pbsncmemoa of hydrogen product loo is attributable 
to action of trapped electrons on meter with the possible oomoomltant 
action of oollcldal metal. The production ef oxygen plus oxidial^ 
agent Is attributable to from la Cl stems whieh subsequently reset 
with the mt er so solution. The explanation suggests that 1 In 160 
vulenoe electrons are displaced unde.- these conditions, far above the 
eonoentratlon produced la ordinary F-oentor format.!on. TJn(N<g)g bo- 
smsi yellow, then whits, under intens- electron txmbardU.eat. Solee 
tlon Ln water yields sm 1 nly oxygen with about 9* !<yarogm. The oxygen 
yield dose not correspond exactly to the POT- yield. The deviations are 
not yet explained. Ths probable sechsnln involves the forma 111 of the 
■ QB radical and Its subsequent dooonpo.ltion. In the most intusse b<mr 
barmcot — Bl* ef the nitrate wss converted to the radioed fora without 
say spparrrnt falling off Ln the yield as a function of exposure (t»S).

The 1<X> ov yield of Kp la OVB solution export molng fl sal am 
decreases with exposure froa ~d to ^1.3. The yield ef O» depends 
upon standing time. Yield Is independent of vsriat.ocs la anion sen 
oentraticu through small ranges of the latter. Fo*5 leu has mo _-mL
appreciable effect. The 1OO ev yield for hydrogen is slightly less 
Ln sulfate solution (~ 1.1) at long sxpooujr s. In the latter. Co** 
increases the yd eld of W as noil as the yield «f Oj, 
The phwncsscna are explainable cm the basis of a br.cx-rssutlon in
volving peroxide. Addie gas Is produced both la nitrate and in 
sulfate solutions. Dilatometer studios on UMH solution lad ion to that 
after an Initial period during which the concentration of Be Ln. solu
tion Lnoreasoo while poreddo is also being produced. ths rate of 
production of m is a linear function oft exposure (2B1S).
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' -a —. m** be aooolorated. A* Dr*aorrosx— ___ aeld and prepared a

acid eolation wo eay wlte
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gffaat of radiation o» water 
(a^J^lloahanadeX. A.J. miler.
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Wperi——1 prooedero • 
and reeled lota awpouloe a/ 11-1* • 
■a. • of the CP-A pile, r

Me teats to
-__j that it le an or^nie aeid.

Ztren<th of the aeid. ae well as t.' 
th« aeid. The *a oalue rules out the 
_DTobable that ewall aopunts of or^nic 

eta. would yield aoid in th. r 
>«- .~u -»«'• <*-u**“** 
a.boot - J. Xeyal. A. Merlek. L. Troinan. A.O. All—
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and aqueous syetemo

Serwloe —rh 
at the CP-A naehine had dropped th. p« of *»- ^1. low P« 1. unda.ir.bla

(ewwr a period of ***T*X aoeol^rltod. At Dr. 11—* a req—dt we hare 
Of th. -id and pr^MT- • -l-*l<>" <* 

tTm^ehln. to ral- th. p» te ....

__ __. __ of 25 ■< of the P-. with 0.00.1. j.
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ideotiry the —id have been »da. but it 
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by eonjaatura oonoernlnc the oouroo of 

axpooted inorrpr.ip acid.- It 
j contaainanta frow puap p—telnc. 
reflation field tha»> that untoo-wn 

teata will be eade later.

T— 'M-anyl aol-tloaa are < 
eel—a They are eap o aed

ATter «aw—«w^ the aRpoeloe are brok— op—
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to rwssovw oxygen.t.i

>.

*
the G»« !• off.

I ho r»llo«4a< po«r»ll»<tloM are suggested)

<«) Ua has no appreciable of foot.

L

(*) The anion ecne»ntr»tlon coons to have little effect, at 
leant la lew ooeeoetrat ion rangeo.

(1) The rat* of ■, fomUon la acit rapid at the start of a 
taatardMat. The rate boocssos wore oonstant aa the resetLoa prosoede. Xt 
la passible that th«r» la sone bask -motion with hydrogen peroxide, or that 
dleoolvwd roleeular hydrogen enters Into sou* baek-reaotioc and that eatura- 
tioa of the solution lends to a atoady rate.

’S The ^s !• analysed lb the following etopo ■

1. ».-g --r over aooarito and anhydrwsM Vo rsawed sold ^O 
(very little awl stere eases* through tt* dry lea trer'i,

Pwqpod evwr ehlta phosphorus

Funded over hot copper oxide to ressovw hydrogen. and 
then ovw anhydrous to rwssovo et«r>

Experience has rtiown that the rosso-sal of the hydrogen la 
proa t ioally oo^lete. The poreentage of aoid &.• la the analysed aaeple 
oowwHS to depcssd on the laoaat of eolation evaporated free the ampoule, 
fho percentage of oxygon also shows a rather rendoa ^vriatio®, depending 
aovowhat upon the length of tine the aawplos a tend, after exposure, before 

This would ba expected sinew the hydrogen peroxide 
on standing in uranyl solutions. It is apparent, 

lust rr. that lower oxygon poroentageo are obtained in short boabardaonts, 
and aloe that uranyl sulfate solutions give lees oxygen than uranyl nitrate 
solutions, with equivalent expooure.

yaw data for 01 wolar uranyl nitrate solutions are listed in 
Table 1. 0 values for hvdroren yield hrv» beta .low. *«*o ssiergy ah-
oarptlea has boon doteralnod by the activity of the Ba fission product, 
Mine ITO ssev per fission. The data for the 0.2 aolar uranyl sulfate eolu- 
tiosM swe listed tn Table 1. The values of 0 for hvdroeen production versus 
total ■■bsr of fisdOM per oe for both the uranyl nitrate sad uranyl 
sulfate solstiosus arj plotted la Figure S.
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addle
oo ef eelBi

0.00* 0.4

* 0.018 
0 4>14 
0.014 
04308 
0.030 
0.0031 
0.014 
0.014

* 0.014 
O.OS8 
OU»J 
0.0*4 
04X4 
0.044

▼ 41 
4.1 
4.T
4.1
443

14.1 
4.T 
4.4
4.0
T.4

14.4
10.4 
14.1
11.0

▼Ohio 1

Ivasi ortrtill ■*. Caw. «r

TMbla 1

Poeaibly. »lw, hydrogen peroxide playa a rale

(4)

\o

hra 
exp.

Coat. aT 
added aubatanaea

04-1
4
4

0.018
0.015 
019

O 
O 

8T.4

4.1
4.4
4.1

The B, yield free 130*50, eolutloe la elichtly laaa Wan free 00,(40,). 
eoletloea far equivalent expoearae.

Total ao. 
fl eel one 
per al

Inert

1.T8m1QU 
1.44
1.44

* % 
addle

1.0 
O 
o

19.4
14.1
8.4

▼6.9
85.4
98 .▼

1.1

1.8

•5
8

Wot only la the B* force tian 
apparently. very

▼al of 
caa per
oo of »olr.»

◦no run at bleb latenolty baa been wade by inoertiag a dllatoweter 1B Wo 
Uhlable ef Ct—4 and eeaawrlng the gas ewolred by obewrvlng the riae of the liquid Irrel 
la Idea capillary. r

0.44 U 4a»SO,

0.11 M Co(HBQ,),

C.**
bet the 0* forwation la Inoreaaed ta a larear extent

______  (4)

powerful aaldlalac aeonta will creator caa fcreation through their reaction with
aubotaaeea tJwt fawor baa*-reactloo. Toeaibly. aloe, hydroma® peroxide playa a relo 
la ba eh-ma a ti on.

lea baa a large adrerao efToet.
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It la erldont that the 
after the lignid bna—

- ? aa Important role harm • 
ar perhaps <—_2—~. ~

be the aneeee hydrogen. within eax< 
l.SxlO“*» eguieeleota C^. 1.1x10 
Thea if any geo «aa loot Airing ’—

The nl« ot tha < Ila tonetar wo O «▼« oa and nitrogen wo - 
—’-f ia a bnlb owr tha eaplllary at a praaaura ot 4&1 w of H< at IKT-

A eligba praalpltata warn formed 4aU( »a laat aapoaura period.
Thio la pr«■ iaoj>|y _0<U* . ____
MS MUC XSOSi ■ffoat ot radiation aa oolld oc^peendo

Tha reaulta are Figaro
rate ot t^o wwlutloo appraaahaa a aaaataat. t_ 
m» turn ted.

X. Saren nitride. (M-0- Bowen. ». Gordon) Conotruetioa ot 
the f J—TT r or pr-par a 11 on of graphltia boron nitride. la quantity, 
to Wt ee^pleted. Tha boahardawnt of th- aoorphemo ton la oontlnniag 
la tha 'n Intwetty araa ef the CF-3 thlahla.

t. Kleatroa Irradiation of barium aal' ai (h.O. tllw. 
Jeh. Qfcerwley) Inform1. ;or. - — c'-.ec' -• l-:»e r«?r>aati*» I<riun chloride 
glow eoaalderable efferweooonee *«n diooolrod la pure w tar. «e Saw 
mda ooee irradiations la an attempt ta explain this ;*hr-. aanin. Frallm-^ 
)kare^> tZw^of tha raaalta glow la tha ebore ■ own randan hare been rewioed .

hrim ohlorido. Tha dlhydrato wo thoroughly baked to t* rid 
•T all enter. ' ■miploo"wiro Irradiated la a halloa atanaphera with 1.15 itr . 
•laatrwaa froa tha Chloe co San de Oraaff. la two runa tha aaounta ,
eaargy abaarbod by tha exit ware roepoctir-ly «S and M w-hr/g.

text 00 1ffb4ka^loap instead of •Jwrin^ tHo pure co.or >
whlah ordinarily appear* la irradiated aalta. After Irradiation, tha apnea 
arar *o aa^loa w. era-uatad. and pare aater —a allowed to Co“-
8111 ermht - »• naa wwlvwd aa tha aalt diaaolred. anountinc to 0.8 and 
O.4S eo/c (ata. praaoura. «O«C) la the raapeotlra experlnenta. Thane 
aMowata are eloooly proportional to the expoaurea gl-r*i. Tha gaaoa eon- 
alatod nt* entirely ot hydrogen and axycoru tha Be*Qa ratio wo «.8 
1» tho^Flrot na and «.S la the eooond. The aplutioc prodded la the 
IITi^ rw (pB reaated rapidly with <1 nod the anoont of oxidising agent. praeJsably hypoohlerito. ana detormnad • v bo oqolraloat ahwioally 

• r- ---- T»-i error (oqulealonta OCi found.
!-•» own. epiiwl*Bt« » OxlO-*).

____ ___  _ _ tha irradiation it suit bare oontalnod 
8g-.-l.rrl —V aawunta of oxidising and redwaiag power.

yfc. forwtlea ot ^o la a earthed to the exiatoneo of trapped 
oleetrow la the irradiated oa tori al. located at a dlatanoa froa the 
eh.erlno abooa free ohiah they were dleplaref by the bombarding oleotrona. 
The sal* tonoot by Hr iirg—ot the hydrate io in a highly Irregular 
arywtalllna abate, of far! ng grant opportunity for eatmpeent of olaetrona 
r/arfliii and irregnlaritloo> it la doubtful if eenwwatlooal F-oeotero 
nlay an Inpirbartt role here. Whan enter penotretoe aolid tbe^eleotrona 
(er perhago oalloldal natal) reaot with it bo fem O. !•<»• <■< ■ “tono.
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Tabla 4.

Pemntiem of and nitrite on —lotion of irradiated 8ariua *4.^2112.~

the Cl atone nay reart with water to yield oxygen 
with one mWir to glee Cl® r onnlno la eolation

■Q*- found 
(nlllloo./t)

I

One foieal (F) 
(oe/g at 1/°?)

XO

* with eno another wo gxwe ei. onn w ■■•■
an hypoehlerite, einoe the anwnt ef al kali famed ntot be oqulealoot 
Jto the nanon t of chlorine) .

lariat nitrate. Thio wait one fir at irradiated in a eloeed 
eywtan. m dtk the 4KTorldei the ope oo war then e-mowatod and wlTZdnittod. The «ne ewlution one neh creator ?*”******* "^ 2* ‘
aa raps oar a ef only 1.1 w^hr/g CO*» ©5» — •* ^/d-

ia the oolwtlm. row<hly eyoiwaloet to the aam*»t of onygea eroloed.

6 aenatity of oalt epreed ewt on a pan ia the open air "ma 
thorn irradiated. Wooer* wore taken from tine to tine, planed in a^  
aleaed tube and omovatod t water was admitted, the «aaatity ef gno far nod 
wan aeaourod and the pd and the nitrite oontewt ef the eolwtioaa aero Ztomlned. ®nor*y Jo not aboorbod waif oral y by th. oalt dwrlnc the 
2X^T^o -^la-et. .in., th. thi.kn... of “J* J*"1-
ao well aa ito diotrihitlea on the pan with reboot to the oioetron been. 
WnwrOly, the rate of energy dle.ipat lon nay be takoc ao -1. TW~Ltl«m of irradiated ealt Fo.) 0) aho-md • P« 
ia nore .Ibelin, than would be aeoonntel for by hydmlyeio of barl 
nitritoi the alkalinity proennably oorroeponda to the 
hydrogen la the one. Data on th. anounto ef «*• b®4 nitrite are
Cirwa ia Table 4. t
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aia taoc. - r. J. Safford. B. Y. bobenek

Ito 11 nr iiaiata kava been undo of the aagnetle field la the beam 
header. Several pleeoa of apparatus are wader eeukotrwotlen la the amatol no

The salt Initial lx boooeeo pale ya 11 aar aa irradiation. Wt 
Labar the ary ata la baahi ellky or obscuring the yellow color.
Tke celt never turned dark.

Tke cart Ire euto>et of resatloo of irradiated ealte adtto water La 
aa waeaplcred field. with ki^ly iwteroatlag peealbllitioo.

(taalltatima es^er iaaento shewed tint heating the ar ye tai did 
net greatly rodwoe (too avalatlaa of gas on aubeegwoet eolation La water. 
Whaa the eryetale wore Aieed. toowvwr, the gas was appajr colly releaood. 
aa aa bubbling ueeurrod aa aalartaa of the fused aatarlai. The netting 
point of the emit wa oonoLdaraoly lowered by Irradiation. praauaably 
»ar--— of the etoalxture of nltrlta.

Tka iaaahan.1 aa of tha 4aaa^oaltlaa af altrata wa4ar beatoar4aaaot 
la naiaat abeeare. Clearly the etolef ererell reaalt la a 4eee«*oeltlea 
*f *a K^~ e C . Tkla preoeea way oeear la tfea Initial art, but aero 
llkmly ttoe prlamry praaaae la te font the m41eal WO, aa*4 a trapped alaatrea. 
The rauaiaal nay Later plek «p aa aloe Iran, with a eerbaia probability of 
forwinc toC^“ • 0 raMkor then K^~| or It any Ooeea^ooe tanreally bo BC^ o O. 
btoo Kk Later plebdiMC W «a o loo tree te doo the al trite lea.

At B> w-tor/g. about Ziff of the barium nitrate Ini been
■ aaworta4 bo nitrite. Tke aaawaraloa Lnereaoee aalfertkly wltb tine 
of exposure, and at>.owa no algn of appraaob bo an barat lee. fho naygee 
pradnaed an eolation la raagbly oquivnlmit bo the nitrite, showing that 
ttoe gna largely reanlaa trapped Ln the aryntal. either aa Q* aalsstlss 
er aa 0 atone, and aamrgea only oa eolwtlea. No have no nap Lana t lea at 
praaaat for the alight but definite doorcase La the ratio of on« foraed 
bo ad trite produced aa the aapooura tine la increased.

tke l.BB Mr generator has boon operating oatlafawterlly 
threughont ***e noth.


