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SUMAARY

Provise

The radiological composition of seawster and Tallout originating
from urderwnler waciear devices is wostly s mixture of fission product

s inguceq 1n seawater and weapom debris.

Of the radionuclides induced in semw'ater, Nac- is +he mogt abundant
from 1 hour to 1 week after detomation and S35 is the most abundan® for
times greater +than | week. The radiochemical procedures for analyzing
contaminated seawater camples for Na24 apd S35 were time-consuming ang
difficult to perform. Tne problem was +o improve these radiochemical
procedures. .

Firdings

s 35
Fepid new radiochemical procedures for Hadl" and 5% in fission
product mixtures ard in a seawater medium were developed. The working
time reguired for a sirgle analysis 1s exearly reduced; about 1/2 hour
for Kac and 1 bour for 3%, The procedures are applicadble to salt-
contalning sampies such as wouid result from nuclear detonations in
the ccean and in salt demes, and to other typres of contaminated materials.















weighing bottle (stundard taper joint No. 29,/12), for counting in &
previousliy calibrated gamma-ray spectrometer. After the counting, dry
the sodium chioride at 105°C in en oven, and cool in a desiccator.
Weigh to determine its chemical yield. If necessary determine the
initial emount of sodiwa in eacn sample by flame photometry. However,
in almost all cases, the amount of sodium in the seawater is e knowm
constant.

Spectreometer Calibration

Flace a known aliguct of a Iiadu solution on a gold-plated VYNS film
used for 4-pi beta counting. Dry it under an infra-red lamp and gount
in a 4-pi gas-flcw teta proportional counter to determine the a2
absolute disintegration rate. FPate and Jaffel? give a detailed des-
cription of the 4-pi beta counting method. Then calibrate the gammae-
rgy spectrometer with tuis Nach sclution. To obtain a precise measure-
ment of lla<% activity, evaluate the data obtained from the 1.368-Mev
total sbsorrticn resk by the mcthod of Covell.l3 In this method a
given fraction of tiae area of the total sbsorption peak is determined
by snalyzing tue algital dats defining that area of the peak.

25€-Channel Carmma anslyzer

The gamma-ray spectrometer used is o USHRDL modified version of
the RCL 25G-channei pulse-neight analyzer, lMark 20, Model 2603 (Manu-
factured by Radigtion Counter laboratory Inc., llucleonic Park, Skokie,
I1linois). Tae detector is a 3 in. X 3 in. NaI(Tl) crystal coupled to
a 3 in. Dumont, Model G3C3 photomultiplier tube, output from which is
ccupled to a linesr amplifiecr througu a cathode-follower preamplifier.
The data print out in digital form.

Saturztion Appsratus

£ 50 miecentrifuge tute, naving a flared top, is fitted with a twoe
oole ruober stopper. 4 clump holds the rubber stopper tightly in the
centrijuge tuce. Cne hole kLolds 2 gas dispersion tube which is con-
nected to a itanx of aniydrous hydrogen chloride. This tube dips below
the suriace oi the solution to be sauturated. The other hole holds a
glass tube [itied witu a gliass stopeock. This is connected to a funnel
with Tygoa tubing. Jne fumnnel is inverted end dips 1 mm into water to
trap escaping hydrogen chloride ges.









TABLE 1

Relative Activity of Most Zbundant Radionuclides Induced by Thermal
Neutron Irradiation of Seawater

Induced Ty/a As: Cemma Eumission Rate et
Radionuclide 15 nr After Irradiation®
(photons/sec)
Na2h 15.06 h 1.8 x 10° 5.4 x 102
%}38 37.29 m 7 x 105 3 x 10-4
2 12.44 h 1.5 x 10% 0.
Sclo 85 d 1.5 x 10% 2 x10-7
¥n56 2.576h 1.0 x 167 5 x 10-%
Feo2 4.1 a4 &4 2 x10-3
ccb0 5.27 y 8.5 x 102 1 x 1079
cubt 128 n 4 %100 5 x 10-4
ni65 2564 2.1 x 10% 9 x10-10
2n5 250 a4 53 5 x10-2
2510 25.1 L 2. x 10 6 x 10-4
Bro2 35.87 h 6.9 x 10* 0.6
Frasle ] 270 a 2 xi0° 8 x 109

&, Froz Reference 1.
b. Normalized to the activity Induced by neutrons from 1.32 x 10:2
fissicn events cccurring in seawater.

released per Tiscion is available for capture by the other components
in seawater. Of this, 4.4 x 10~3 is taken by sodium and 2.6 x 10°% by
sulfur. The values in Column b of Teble 1 were normalized to 1.32 x 10+2
fission events to allow dlrect ccmparison with calculated fission proe
duct activities, given in Table 2. Table 2 lists the fission products
having gamma energles above 1 Mev end having relatively high fission
yields. Column 3 shows the gamma emission rate of each fission product
nuclide at 15 hr post-figsion, and tekes into ccnsideration the respece
tive mass chain yields.l® Each value corresponds to the activity from
1.32 x 1012 fissicon events. This muber of fissions corresponds to the’
fission products obtained by the irradiation, for 1 sec, of 1 g of en-
riched U232 of 93.2 % isotopic wbundance, at a thermal neutron fiux of
1012 neutrons/cm® sec. Colua 3 of Table 2 is directly comparable %o
Column 4 of Table 1.
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