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_ ABSTRACT

dgn,,cr to personnel due to the rom?.zon o!‘ radiouctive ?
cl% pear - 10° xw pile operated in ordinery air is estimated., 1If &
the pile air is changed once a day, snd if the Cl4 1s assumed ¢ ~

remain in the body indefinitely, ‘sufficient C1% to give .23R
svery dey will be inspired in one 24 hour dn* near the pile. If
tho pile air iz charged once a day and the C** is assumed to re-
main only 2 hours in the blood, but the effect of pongentration of
CO in the blood calles is talen into asscount, encuih C LR produce
4.8 R every day the Cl% remaining in the body is absorbed during

8 2 hour period of bfeathing contaminatead air.
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The present note is a record of a discussioh (Friedman,
Teller, Teinbery, Williamson, Tollam, Young) concerning the pos-
sible danger to personnel which might arige from breathing air
contaminated with radicactive C1¢. The clt i produced by the
sbsorption of slow neutrons by nitrogen; the present conaiders-
tions are thersfors of intersst in connection with a recent pro-
possl by Zirn that the power plant be operated *in an atmosphore
of ordinary sir. The eompmuﬁ will be done in two steps:
first the toleradls amount of C** imn the body will be estimated
and expressed :I.nlxcm of the corresponding safe -concentratica
of atmospheric C°° (assuming sn individual to bresth contaminated
air continucusly for n days); second, the maximum contsmination
of air to be expected if the air is changed once a day and all
tho leakage neutrens from tha pile have & chmmce of forming Clé
will be computed. If the degree of contaminstion is less than
the' safe amount, the C1¢ problem may. be ignored; otherwise 4
measures may have to be taken to get rid of the contaminated air.

The safs doae per day of gemeral body radistion is 0.)R:
this corresponds to 2 x 108 ion pairs/c.c. in air or 1.4 x 101! ion
pers/c.c. in tissue (which has e density 700 x air). The averags
total volume of tissue in & hume (70 kg) 45 7 x 10%.¢; henco '
the total safe number of ion pairs/day is 1.0 x 1018, The half

: 1ife of G14 1g 7 x 108 days, and its / rays have sufficiont erergy
(105 o7 maximun according to Kanen and Bubin) o produce 1000 ion

: pairs per /ray. BHence e % {on pairl/,gz\“’; 18
consequently the_iwlefdble aumber of C " atoms in body ig & xw =4

= 7.0 x 1019 qfoms or 1600 micrograns. This correspenda to
23 ~ g5t cl? per kg. of body weight. A similar calculetion for \
Ra_giver, according to Tollan, 3.5 ~ ga as a safe dose. Actually
1. g2 is already very close to the danger-linit. The factor of
5 betwean these two figures can be sceountsd for by the concertration
Of Ra in the Lone 2arrow. Other contributing factors may be the
ater sensitivity of the bone merrow to raaiation and possibly
gre.n® cific effect of the .x reys which give rise o more donso
fonigati » and , rays.
. P
On the average 10 liters of a:l; are breathed per niaute, or
1.5 x 107 ¢c.c/day. In B days 1.5 x 107 n c.c. are taken in; if ail

the Cl4 contained in the res;ired sir {s accumulatsd by the beuy
during this time, the safe aversge concentrution of Cl¢ in the eir is
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