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The tritium may be determinsd as & fres hydrogen-tritium gas, Tabls 1

gves the gam mixtures used when tritium is 80 counted in a Geiger Muellexr tube,
The authors vhose works ave reported in Table 1 cdtained their tritium~

hydrog. m nixtures as radicactive water, either from canbustion of organic

materials using stanierd camdustion methods, or as a product of other chemiocal .

reaotions. The water was trapped by freezing 1t ocut of 5 gas nixture, It vas

then reduced to hydrogen by beating it over magnesium turnings., The resulting
tritium-Lyirogen mixtures were then introduced into a G M, tube together with
other gnsea and vapors used in the counting mixture, Free hypirogen-tritium
alens does not make a suitabls conting gos.

timn cx BTO

Face, ot al, (8) camted BTO vapor at prespures of O,k mm, to 2,2 mm, Hg
in a mixture containing 25 mm, Hg ethyl alochol vapar and 20 mm, Hg Argon,
paper inoludes dlagrams of the apparatus used,

The-
Joris and Taylor (2) used a
nixture of tritium oxide, ethanol vapor, and argon at a total pressure of 20
um, Hg, The paper includes dlagrems of apparetus end specifications of the G.M,

Tube, Pontana (10) used water vapor at a pressure of 10 mu, Hg and propans at
20 mm, yressure as & counting gas,

Irown (2%) abaorbed tritium water an & counting plate which was coated with

sublimed phosphorus pentoxide, The plate was ingerted into a modified GM,

tubse through which heliur was flowirg at & pressure slightly greater than one
azosphere, The paper includes & disgram of the tube,
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Watte and Wlliame (30) in determining the emergy of dbets rays from triti

used a spooisl coumter containing argon at atmospheric pressure saturated with : '

othanol vaper, The counter windov comsisted of sevoral vory thin layers of

collodion supported on & perforated copper disk, The source was An aluminum

d1sk vith & layer of aluninue oxddo on the surface which was hydrated by

exposure to twritium cxlds vapor, A dlagram of ths counter ia glven in the
paper,

Qther Vothols

Powell and Reid (11) comted tritiux incerpare . into butane vhich was

used as the counter gas at & presswre of 40 mm, Hg in a G M, tube,
Henrijues and Margnotti (12) used an imilzation chamber attached to a ‘
Iauritten elactroscope for counting free tritium, They report & sensitivity of "
about 10-F microcuries per 10 millimoles hydrogen, Paper includes s diagram,
Bealy (k) gives a method for the determination of tritium in urine now
in use &t the Hanford Worke,
Taschek and Gittings (15) repart tho acintillations fro naphthalens in

emtact with tritiu sre propartional to the concentraticm, but give no actual -
method of determining conosatration,

MYSICAL PROPERTIES
Half-11fe
Jenks, ot al, (16, 17} dotermined the half-life by measuring the rate of
EoZ evolutian to %o 12,5 yra, Novick (18) used a similar method, Goldblatt,
et al,(19) used an ionization chamber, and cbtained a value of 10,7 & 2 yeaxs,

See Tablo X,

These are in maried disagrocment with the resulte of OtNeal and Goldhaber
(20) who cbtained a wvalue of 21 yoars,

Thoy used a G M, tube and essumed that

.y
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overy tritium nwoleus docaying in the counter vas detecied, Eowever, this dces

not socw 0 valid sssumption,

Inorgy of Radiatio

Tebio 2 sunmarives the values found for the maximum onergy of deta radi-
stion for tritium, Curran, Angus, and Cockeroft (21) give tho complote
spoctrar of the encrgles from 1 to 16,9 kev, Manning (22) and Jonks {16, 17)

using calorimetric mstholds found the average energy to de 5,66 ¥ov,/disinte-
gration,

Table * givos the sumary of the physical propertics of H>,

(-1 ta Radia tium
Under the radiation from tritium wator decoaposes to hydrogen and hydrogen

peroxide, the latter decomposing to oxygon and water, Apprazmtaﬁ one

moleculs of olectrolytic gss (hydrogem or axygen) is formed por kev of rediant

onergy. The yield of gae 1s influsnced by temperature and impurities prosent
2k) . |

L)

¢

The radistion also catnlyzes brealdown of silicatos, Glass fluorcesces

with o visibls glow, Tritiom and tritimm vater arv etrangly adsorbed an giass
and other surfaces,

The reaction constant for the reaction Tp 4 Hy » ZET hag doen reported
as 2,58 at 25° C, (25)
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TABLE 1

Composition of covmter gos mizturee using free tritium-nydrogen

Author Pressure* Pressure Ethanol wapor Other gasea Tatal
‘.;,vﬁrogen-_trttim rara ges pressure pressure Prensure

Likdy & Barter {1) 15 - 203 -n 238
Harmon, Stewart & 200 - 15 - 215
Rubin (2)
Norris. &llen & 656 -- 104 - %0
Rubin (3)
Allen & Rubin (4) 760 -- 150 - S10
tric & Deliuve (5) 10 Be, & 10 - 8o
Black & Taylor (6} 8-20 Avgon 20 25 Vater 2 55-67
Melander (7) = ? -~ -- methane t 2
Eidenoft (12) 25 Argon 20-25 20-25 -- 65-75

* Al) gas pressures are in mm. Hg

Nurbers in parenthesee indicete paper in bibliogruphy

*% Poper 1s unaoveileble, data teken [rom Chem. Abstrocts
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Tabls 2

EW - 15995

Maximun enorgy valucs (kev) for tritium bota radistiom

Mathoe

Mothol of deteoxminatiun

Maximrs waloe

Alvarez and Cornoy
(z1)

O0'Neal and Gold-
haber (20)

Brown (22)
Nielsc: (22)

Watts and
Williems (30)

Curran ot al, (21)

Byatt et al, {(22)

I pairs/umit volime gne

Bangs in Argom=tlcchol
aixture

Rangp in helium
Droplete in olowd chanmbor

Eloctron acceloretion

Cloul chambor

Approx, 18

13872

N2
%5481
n.:

16.9
1,1

Furbors in saventhescs are jaurupal referencen,
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Tabls 2
Sumary of FPhyeical Propartion of 'Tritium
Half-life Inorgy/disintegration Rndiation abaorbod by
12,5 yrs, (16, 17) Maximum 16,9 kov (21) 0.1 mm Li (20)
11.8-12.4 yrs, (18) Average 5.6 kev (21,17) 0.5 mgefem AL (23)

1 yrs, (20) *él)m He at ons atm,
r.3
'

Numbors in parentheses indicate Jowrnal reforences,
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TRITIUN IX BIGLOGICAL SYSTRE
o A ecati

Norris, ot ol, (2) studiod photosynthesis of Chlorolla in water corointog

tritiwm oxide, No tritium vas incorporated into chlarophyll in a perivd of

throo honrn, Ko quantitotive datn were givon on Acscges,

Gurin and Deliuva /5) fed "triticphonylolonine® to rnts, Total omount

wns abeut ©,1 microcurio fod ovor o poricd of ton dnys to o 130 grom vot,
The rate were scorificed at the end of the ton days, Approximntoly ® pox oot

of tho tritium wos recovored fram thoe body water cnd 0,17 per sunt rocovored -

as adronzuine, The fatc of the rost of tho tritium was not roported,

Pacu, ot al, (8) inJaoted woter containing ETO into robbits and won,

Anounte were approximately 0,18 microcurizs per % kg, xubbit, and 2,6 microe

suriea por 70 kg, man, Tho robbits were scorificed duwcing ihe sxperimonts,

tut no unfavorable effects vere reparted on the man,

Standcrd FPermissiblo Concentrations

E. M, Porker (26) reports that the Chalk River Conferencec ostcblished
the feilowing permiseidle limite on tritiur concentrations

Permigsible body content

lmg,
Permissible concentrotion, air 10?6. uc/cc Eumd na cxides).
Pormiseiblo concontration, water 107 ucfcc (neswmed ns axidos

No permisaible air concentration for tritiwm goe ostablished,
Toxiglty

Erues, et al, {27) roports the martality from tritiuz wator injoctod imto

mice, The tabulated resulia indicote n 20-day IDgo of about 1 me, por gram
body woight,

Un tho bosis of the rate of body wator turnover in mice cnd the porcentnge

of wntor in the btody, and cosuming o mesn botn roy enorgy of 5,7 kov, tho

DECLASSIFIED
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caleulcotod total acsumulsted dose to mice recoiving ) mo, por grom is about
1000 rop tho firet five days, nbout 20C rep the socond five days, nnd

ocsgontially nogligiblo thoreoftor,
It ghould bo rooognized thot the relatively slower wator turnover of

“he man dbolng would repult in o groater retontion of the iaotopo and on
increancd toxicity, pornaps by a factor of throe or four,

Reaults indicoto olecxrly thot no seriows or unézpecto-l carroction factor
needs to be introduced in ocalculeting shartetarm tritium water toxicity an
physisal grounds, i.o,, no remorkeble footor of biologloal effectivonoss oxiate

far tritiun bote reye as comparod with X or gomme roys,
Mothods for caleulating tho Meximun Tormissible Iimites of tritium aond

tritium oxide are set forth in ¢ momorandiw. by H,A, Koraverg (20},
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