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ESTILL &TED I’J‘J‘IAJOV LO3E T0 'IHYROID OF IIATIVES FROH RO‘JGHAP

'Ihis. reriorandum 4s in reply to your reqﬁest 'for an'estim‘ate of

acditional coses to the thyroid of the Ronzelap natives due to the

fdct that tellurium, as a rrecurcor to lodine, ray be present in
ne gut after irgestion of fallout reterial, The tellurium, in

turn, might disintegrate into radiocactive iodine while in the gut,
with subscquent deposition of the 1odirne in the thyroid.

There are some 17 radiocactive isotopes of telluriva but oﬂy 7 of
theso are produced in fission. Of t‘xcqe 6 are not of interest
(L have too ghort a half-life, 1 leads to stable 10dine-127 and 1-
loads to fodinc-129 with a half-life of 2-4 x 107 years). The
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rezaining radiolsotope 1s tellurlun-132, with a half-1ife of 77 ho;rs
lcading to iodine—132 with a half-life of 2.4 hours, (Incicentally
ere §3 no t2llivm procvrsor that is of intcrest here,)

Tithout having the original data of I1ASL I have accepted their

catt ra*g that there were inrested and/or inhaled the procucts of

5 x 10t i‘:.s'%ims, assumad they were all ingested, and then procceded
10 calerlate the cdose to the thyroid froa (a) 1131 (b) each shorte
1ived jodine isotope of intcrest and (c) 1he added cose coming froa -
1321 2. The calculqtims show that T 32 1132 will produce an

eaced dosace of 2bovt % BEST AVAILABLE COPY

The best estirated percentage absorption and deposition of iodine is
yet to be delcrmined, The best estirate X can turn up to date is
stil1l the 20% quoted in 155 Handbook 52, However, I will contimue to -
search for additfonal information, In the reaniime the table below
indicates the ragnitude of doses to the thyroid if one assurmes 20, -
50, and 100% absorption and deposition, Incioe'xtany, it rmay be

ted that the calerlations below based on 203 (’dle number assumed
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hy L4SL) show estizzted doses to the thyroid from I 131 and from

siorter livcd iodine isotopes to be in good agreement with those
cstirated by LASL, i.e,, 50 reps for 113 and 80 reps for short— T
lived iodine isotopes. =~ - .: T T AP SO,
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Ir. John C. Lucher -2- - Lay 13, 1954
DOSE T0 THYROID (REPS) o
Assuning 1003 ' Assuming 508 o Assuming 208

Petention - Retention o Retention

31 _ 255 i 255 128 128 .. 51 51
1132 C2m (Sh)w DA (). s (10)%
.1133 370 370 185 185 ok W
1135 60 60 30 30 - 12 12
11320 6132y 185%  (370)%% 93% . (185)** 37% (7L)=>
Total 697% (11C7 )%= L50% LS5 )% 1I59%  (221)==

# If ascuze that onc-half of the 1132 (n(.li‘—ll“e 2.l hours) present in the gut is
Ceposited in the thyroid.

%% If assuze all of the I132 (half-life 2.4 hours) precent in the gut is depo;ited
in thyroid.

Yost probable estinate of ratio of doses to thyroid is:

1132 133:135 }{ 1132(.-%
1131 .
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Tr., Dusher Yay 13, 1554

Calevlations of Dose to Tiyrold -
‘IBI ‘
.. Assuzes Inhalation and/or inc,estion of S x 1 13 .
' fissions '
At D £ 1 there are 0,017 d/xv/lQ:bOO fissions
or 8.5 x 107 d/r/5 x 10613 fissions

or 38. B}c intake of 1131 -

“or 1 b x lC)12 atons intake of 1131

(Averaze energy 0.22 Lev)

(1.35 x 10'2)® (0. 2_)(1 6 x 10"5)
(20)(93)

# Correction for ticlogical cecay.

Toce (reps) = = 258 ?;epé

BEST AVAILABLE COPY =

Assuzes in mlatio'x and/or incest.on of 5 x 1013 ﬁssions .

11

At D £ 1, 132 intake 15 1.1 x 10 atons

The averace mean energy of 1132 is abont 0.55 mev or 2.5
tires that of I131, ;
Thus, the encrgy cquivaleat to 1131 would be

(1.1 x 1011)(2.5) =

However, due to the short half-1ife of 1132 (2 rs) -

2.75 x 101 atozs of 1131

assure that the energy equivalent of 1.5' x 1 - atons
of 1131 reaches the thyroid. -
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1133 - ‘ 4 |
Assumey inhalatfon and/or ingestion of 5 x 10183 fisstons
At D £ 1, 1333 intake 1s 1.2k x 1012 atoms

The average cean energy of 1133 is “bout 0.36 or 163 tires

that of 1131,
'l'hus, the ratio_ of doses ’}133':0‘7‘
1135

Assu:;éx inhalation zndfor ingcstion of 5 x 1033 rissions

11

At D £ 1, 135 tntzve 15 2,36 x 10™T atons.

The averace rgan energy of 1135 13 zbout 0.3 mev or 1. 36
that of 1131

'Dms, the energy equifalent to 1131 would be .
(2.36 x 10*1)(1. 30) =3.2x 1011 ators of 1131 ene‘fgj )

~equivalent,

131 ~ l& 2 : S

4 Thus, ratio of doses -13-; =
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Tr. Bugher - 5 - " Yay 13, 1954

52%132 11 hx.:-.,;,33113'z 2. hrs.:;‘_;s‘hx;_lsz_ (stable)

Assurez inhalation and/or inpcst on of S x 1013 fissions.

atD 41, Te132 intake 100 Je o |
or 1.5 x 10%2 atox:s

Assumes the tire spent in the gut is 77 hrs.

7.3 x 1011 atons of T 76132 w111 have disintebrated
7.3 x 10 atons of 1132 ,

Then,

into

The 'aierage rean -ene Eg of I1 3 is about 0.55 Lev or 2.5
tires that of I )

131

Thus, the energy equivalent toI would be

(7.3 x 1011)(2.9) = 1.8 x 1012 ztous of 1131

"owever Cue to the short half-life of 1332 (2.4 hrs),
assure that_only the energy equivalent of 1 x 1012
atozs of I131 reaches the thyroid,

o rats eog IBL T
""qus, the ratio of doses TI32(RT = 1 h.~
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