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' 'lb'l~ :rep(ll't abatracta a'Wllilabl.e literamN ffl tritta 1n Nll»eat tc 1Mt.~,.-,, 

mentat1cn, Jlblaice, aid biol.cgical effecta 0 It include• a biblicg&JbJ of van;,,]: 

'<1 ■-ize4 here, Ul4 a b1bl1QSZ'llp~ ot otller literature u, trit.1- vbicb eitllei- 1 

.''' 

,;1t,~., 
4upl1catee tile ettorte ar tbe a11thon rerievM, Ql' 4oea not appear ta haw 'bear,,/\ 

'~ 
1ng ai tbe problAe at bml4, or vae not afl.il&ble 1n tile Teclm1oal Librar;r at ,;. 

tbe t111e thie report 11119 prepared. 

THIS DOCUMENT IS 
PUBLICLY AVAILABLE DECLASSIFIED 
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trerr1rt1a at lm l!Vwe•Mtia gy 
ftil Vitia_,, lie 4eten.1ned u a me 11Foaon-tr1t111111 ... Tabla l 

g\yq ti. .. IIUtl&N• 'IIN4 1lben tritim. 1■ ■o counted. :I.II a Ceiaor >lleller tl&l:Mt,Y 
·.·'•;,,' 

TM aatlion ,mcae -- lll'9 Nported 1n 'llabla l obtamed their trit11&• 

~"' 111Zt-■ ■■ ftlll~ti'ft •tar, eltber h'm caabuat1cn or Ql'81111c 

•tarlala wt1ng ■tu4■rt ccabutim metbc4■, or u a product or other o'-laal 

rMOt1cma. '1'1111 •tar ,.. t:rapp,,4 b7 traeztng 1 t out or a •• m1Xtllre. It -

tlien N4uce4 to )Qodr.oaon b7 b.eatuig it llftlr mapa1um t~. Tha naul:tq 

tritilA•~oaon 1111Xt11na wn then introduced into a O,M. tube together rttb 

other .... 11114 ftPOl'9 u■ed 1n the counting llll.ltture, J'ree 1>1droeen•tr1t111111 

alma doee not mla8 a ■u1tabl.e countuig .,., 

Put:zlr+J.m y 'M,tilll 9514e er BTO 

i.e., et al, (8) comted mo 'lllpc:a' at pre■■uree at o.i. 11111,, to 2,2 na. Bs 

1n a ldxt1IH ccmtain1JI& 2' •• lie eth)-l alccbol 'f&pal' 8114 20 1111, lie Arg011, 'l'lle 

paper !nollld•• 41agnuu, ot the apparatull uud, Jorie all4 ~l.or (!'\ uud e. 

lll.xtun or tritium m:148, etbanol 'f&por, an4 &rgt'll at a total preaaure ot 20 

••. 11g, TM paper illelU4a■ diaglemU at appa,re.tua ""4 apec1f1ca t1ona at the G ,M,, 

Tube. Jcmtuia (10) uu4 vatl.lr 'lllpor at a prea■un ot lO 1111, Kg and propane at 

20 ••· pre■■lll'e a■ a oaunt1ng SI'■ • 

!ll'<MI (2:5) ab■orbed tritium water en a counting plate wh1oh was coat.Id rtt.b 

■ublJllecl ph011plloru■ pentcad.de, The plate vaa warted into a modified O,M. 

tu'be tJ,rcuah 111>1ch helluir. """ X::.Cl'VU>8 at a preeaure sllghtlf gmatet" tllan me 

atmcephere. 'l'be paper 1nolu4ee a diagram ot the 1;ube, 
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Watt, 11114 1111UaM (:,o) 1n llllte~ tbll IIDel'BJ at beta nyw fl'cll tl'iti..iiib 

ue4 a ,poclal. caat■r ccnt11n1Da up at a'l:IIMpbel'1c pl'Hlllll'e ■at-te4 ,,. .... < 

etbmlol. ftJIGl'. '1'be counter 111n4or ccm■t,t■4 at ...,.,ral ffl'J tb1n ~r• at 

coll.oUcn ■upported cn a pu°t0l'llt■4 copper 41111:. '1'be •- -■ an al•W1ma 

dull: Y1th a la:,er or el•P1ma tmlo cn tbe IIUl'faoe 1lbiOh vu 111dnte4 'bJ 

Gltp{lalll'a to tr1Ullll c.udG -.apor. A d1ajplall ot tbri u0111ltel' 1■ gl.'f<>ii 1n the 

}epel'. 

Otber Mlltlleu 

1'CNell and Reid (11) ccunwd. tr1t1,a incarpar,. . into 'but&Zle wb1oh llU 

.,..4 aa tbe c01111t■r-■ at a pn■nn at 40 •• Ba 1n a a.I,(. tl.lb<,. 

llenr1tuea Bild liu'ptti (:i.,) u■e4 an ionization cballl"ber att■cba4 to a 

Laurltzen el.ectro■cope far counting me tr1t1•. The;y :rep01't a ■en■it1v1tJ or 

a'bo!lt 10-ll "'1crocur1e1 per 10 •Ultmolea ~. Paper 1nolu4ea a 41agrtua. 

lleal;y (.16) gl.w■ a 11111tball far the detel'llina~cm at tritium. 1n urine 110v 

1n ue at tbe llanfar4 Ilea-Im• 

Tuoball: 8114 G1ttinp (1') l'epart t!io ■c1nt1llat1cn■ trar, Jl&phtllal.e118 111 

ccntact. vttb tr1t1ia are propcrticmal to the ocncentrat1u1, but stw 110 actual 

11111thall at 4et,..,.•n•ns cCIIO!lntratlcn. 

l'll1BICAL Pali'.Di'lDB 

Balf-llfe 

Jenlm, et ai. (16, 17) 4oterm1ned the balf•llfe b7 11111a■uring tile :rate at 

110, evolution to 'be 12.5 :,re. llor..clt (l.8) uso4 a 1111111Ar method, Oo14blAtt 1 

et al.(19) uaed an 10.-.!zattcn cllallller, and obtl\1D&d a value of l0,7 • 2 ;vear■, 

See Table !. 

These a.re 1n marllled d1■agroomont v1 th the :re■lll.te of O•lleal and Gol4baber 

(20) wbo obt.atned a valw, of -'l JOGl'■• lho7 1111ed a G,M, tube 8114 a■a,_d that 

OECI ASS\fl[O 
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o'ftl:: trit1a nrml.e,u loC&11ng 1n tbe cOl!lrt.u' i11111 lotecte4. ll0111m1r, thil 401>1 

not •~mo ~14 \88Ullpticm, 

b>rgy; at 1111141At1CI 

Tablo 2 •-1·"" t.tio value• taun4 tor tile -s- emrg ot beta 1'841-

oticn tor tritit.111. <lll1'2'11'1, An9,UI, Ul4 CoclcoZ'att (21) gl:n tho caapl.Ote 

1poctr1111 at tbD enorgl.ee rraa l to 16.9 lr.H•, .....,,ns {Z!i am Jona {16, 17) 

uaiT.g ce.J.Cll'Slllllt.rs.c lllllthc4a f011114 tile _..,.ng, energ to be 5,66 lm'f ,/4ainte­

grat1cm. 

'!able ;l g1wa tbo •~ or tile pbyaical prope~1oa or 11!l, 

Plqpical Btteetp a[ Beta Ba41"t15!1 trga :mum 

Unaer tbe n.d1at1<11 trCIII tr1t111111, ,rater dec111poaea to h1dr080n 8114 113'4rO@llll 

poros1de, the latter deoaapm,:lng to Clll:7BOD Ul4 1111ter. Apprcac,._te~ a,e 

molecule at oloctro~1c 811a (tcyuot,m or aQ'89n) 11 f-4 por ka'f ot n.diant 

energ, '!'be J1el4 ot pa 11 1Jlfl.llence4 bJ i-pen.ture ariA :llapuritie• proaent 

{2kL 

'l'he 1'1141At1m "180 ca~• bNeJalam or ■1l1c..t..a, Glaa■ tluorcacoa 

v1 th a 'f1■1'bll> P.J,oW. 'l'rt t11llll an4 tr1 tim •tar are atrc,ng'l3 114aaz'be4 m glaa■ 

and other lur.facaa. 

Tbe :re1LCticn canatant tar the Nl¥)t1m '1'2 t 11:! • arr baa been 1'9parted 

M 2.58 l't 25° C. (2'} 

-



'l'AIIU l I i Ccapoaition of c01111ter 1aa mizturee ,alng free triti,...iQ'd.-og<m 

I 
Author -.......... Preaaure Elalmlol on,por Otllt>r .... '?Otlll I 

J::ii1'ogen-tr1t1-.. :re.re 18,11 p:reoau:r,o p:re■aure Pre•- •:1 Libb7 & llarte:r {l) 15 -- 203 -- 238 

B.....an, Stevnrt & 200 -- 15 -- 215 
Ruh1n (:?) 

i I I 
f ... lfo:r:ris. UJ.im & 656 -- 101. -- 1'60 

Rubin (3) 

&-:» Allen & Rubin (4) 76o -- 150 -- 910 c:.r.a 
I I Quri<l & !lelluvo ( 5) 10 iiv, 6-0 10 -- 80 -I I I Black & Teylo:r (6) 8-20 "-"Son 20 25 Water 2 55-67 

Melmide:r (7) "" i -- -- aetbmleT ? 

Eidenoff (12) 25 Argon 20-25 20-25 -- 65- ~" I_, 

* All gas pressures ere in l!D. lfg 
Numbers 1n p:n-enthesc11 indicate paper in bibliography 

•• Paper 1a unavllileble, datn tcken fi<a Ch•. Abat:rccts 

' 
' i 
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*x1ma ""IIOl'IIJ 'RIJ.uo• (lmT) ~- tl'it1a 'bot& n41at1m 

Al.'VV<)& end CClfflOJ 
(:~l.) 

0•11ea1 1114 Gol.4• 
babel' (20) 

Bl'aom (2,) 

llil'l■Cll (,:?) 

Watt■ am 
W1ll.iellla (,o) 

Clln'IUl et al.. {21) 

Im pain/lmit vollP9 .. 

hl89 1n Al'p-&lcdlol 
lli'ltt\11'9 

Bsziae 1nhella 

J>l'opJ.et■ 1n Cll.OUl!l Cllmaber 

El.octrm accele:mt1m 

DECLASSIFIED 
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12., :rn. (16, J.7) 

u.s-12.ii 7ft, (18) 

:,J. 71'8. (20) 

Table 3 

Jnazoar/4ia1ntopt1an. 

ltlz•- J.6,9 DT (2l.) 

ATB:rae,, 5 0 6 DT (21,J.7) 

• 

lllabol'II in parentbo■o■ indicate Ja,m,aJ. retorencea. 

RW - 15995 

111141.e. ti Cll 11.baorbod b:y 

0,l. lllll Li (20) 

o., JIJ8A/cm. Al. (2:,) 

J.3,l. m. 1le at 0llD 11.tm, 
(23) 
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.rg.aoz-AppUcatiapa 

llorrill, ot al, (~) atucUod }lbotoa:,i,.tllea1■ or Cblarolltl b, wt.er ocr-,a•n•ns::. 

tl'1tita aic14e, Bo tl'1t.11111l Vil■ UUICll'fCll'll,te4 into oblc:&'OPlllU 1n ll pol'1ui rtl 

thl'Wlo h-, !lo 'l,\Kllltltntiff dGto ¥!1!'11! gt....n en d_.-e,,e, 

C::urin lln4 Del.lJml. ~,l 1'e4 •tr1t1opbo1ll'lalN11no" to :mt■• 'tot.Al. -t. 

vtl.11 A'tic'llt O •]. miCl'OCuriO fed O'NII' ll p,1"iod r1f ton 4'11■ to ll 1'0 Pia "ftl.t, 

'l'be rnta varc 81lCl'1tice4 o.t tbD ead ot tile ton 4aJII. Apprs11Dto:.,, p ~ : 

at tho tr1t1- vo.a reocm,re4 trca tbo badJ ""'ter cll4 O,l.7 per c.oftt rocouu,. . 

o.a odronr..une. 'l'be f"to ot the roat af tho t.rit1a 11n11 ~ roporte4, 

Pr:>.cti, et eJ., (8) 1n,1 .. oted vntor cmto.inins irro into rnbb1ta DDd -• 

AmOWlta wre apprax:lmo.ta4' o.:iB lllicrocuriea per :, kg, ~ubb1t, an4 2,6 a1Cll'o. 

ourtea p,r 70 kB. man. 'l'bo mbb1ta vere 8COl'11'1Cl'd 411l11De: Ula ~. 

but no uo.to.vor:>ble ettecta ven, rapcrte4 en the -• 

Stnndcr4 Pemiae1ble Ccneontrat1C118 

11. M. l'n..rmr (26) reparte that t.118 Cho.1lc Ri'nll' Cmteranoe oato.bUabe4 

tho foUoviJ>a pe1'1aiaa1ble 1Ja1ta a,. tr1t1a ocnoentr.it1a11 

Pezml.ea1bJ... badJ cmtent 
Pemi&B1bla ccncllI!trot1m, air 
Permiea1b1" ccncontrat1m, wn·r.er 

!lo po21111ea1ble air cmcontrotiw 1'or tritium IJlJJ catcbUallc4. 

;ag101tz 

Bruea, et al, (27) roporte the morto.llq trcm tZ'1.t11& v:.tor 1n,loc1l04 mto 

mice, 'l.'be te.bulAted rosul,;a 1D41catc "2o-d'.ly ~o at :ib011t. l me. ror sraa 

body vo18ht, 

On tho bnaia of the rnto at body wo.tor turr.ovcr 1n mce c.n4 Ul6 poroentf181' 

ot 111".tor u. oho body, Md noalllldng c. mean bow rc.s eoora ot 5, 7 iwv, thoO 

DECLASSIFIED 
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ct>lcul.ntod total. aoollllllllntod dooe to mice rooo1v1ng 1 1110. par grcm 1a abc:Alt 

:.ooo rop tho t11'tlt tiw da;ya, ab01>t 200 rep tho aooon4 fiw 4nya, and 

oaaontlally nogl.1siblo thoronttor. 

It aho.ild bo l'00061lizod t'1c.t tho rolAtiffl,J alowor ,inter turnavor ot 

-·;ho m1."l<m bolng v<>Ul.4 rcaul.t in a sro,,.ter .retention ot tho iaatopo and on 

inoroaaod toxicity, porilapa by n footor of throe or four. 

Rosul.ta indicnto ol.ecri, that no aorioWI or W10xpecto.J. correction factor 

r:ooda to be 1ntroduood 1n on::.Cul.nt1ng short-tom tritium ~tor toxicity en 

phyai-:,nl. grounds, i.o., no rcranrlmblo fc.otor of biolasical. etfoctivcnoaa oxiata 

for triti= bote rays aa ccmpnrod vith X or (3lllt::IC ray-a. 

ll.othoda for cal.culntins tho Mc.ximu:11 l'omiaoiblo L1Joita of tritium on4 

trit!•,m. c:a:ido llZ'fl sot forth 1n c. lllOlllCl1'0D4lllt. :,y :e:.A. Korn.berg (:~o). 

DECLASSIFIED 
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