(4.9) A hospital has a 1.5 Ci source of 226Ra in the form of RaBr, solution. If the 222Rn is pumped out
each 48 h, what is (a) the radon activity (in Bq) at that moment, (b) the radon volume at STP?

First the usual definitions of various constants:

2229 yg - 7901 90
mole mole

gm

Bq - sec Ci =37-10%Bq Mg, - 226
mole

MRn

. 23 _1 _ . ~1 -1 -
Np = 6.022-10°"-mole R gas ~ 0.08206: liter-atm-mole K M RaBr2 -~ M Ra " 2:M Br

Then the values given in Table 5.1 for half-lives:

In(2) In(2)
A 226 7 A 222 7 Eqn. (4.43)
226 222

We need also the acticity of 226Ra in the source, which is given as:
R, - 15Ci R . =555-10'° -B

Ra = t>¢ Ra = q
and the time for buildup of new radon:  t = 48-hr
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STP corresponds to: Temp = 273.15-K p = 1-atm

Number of Rn atoms, Ngp, the number of Rn moles, nry, and the corresponding volume, Vgp,
are given by:
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VRp = gp (the general gas-law)
Hence:

VRn=299410 %-m®  or VR =299410 " ‘liter or Vg, =2994-10 % -mL



