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tsrn~ATED rJ~T:IA1ION I-03E TO 'IHYROID OF l!ATIVES FROY RO!JG:EUP 

'!his r.:cmoranclum is in rc!1ly to your re'iuest for an estimate ot 
acdi tional c!oscs to il~e t'.1~1r0id of 'll:lc P.on::;elap natives due to tr.e 
fact foat tclluriu_~, as a [T·3ct:r.:ur to i•)tlinc, r.EJ.Y. be prcsE:nt in 
t':.e ei;t after ir.;:;cd!Dn of fallout r:2tcrial. 'The telluriu!!!, in 
t'.11'.n, r.'J.c;n t. clisintccratc into i·adio~ctive iodine vt.'lile in the gut,, 
lfi th sub sc-quent depo:;i ti on of the iociir:e in the thyroid. 

~ere arc sone 17 radioactive izofopcs of tclluriu::a but o:lly 7 ot 
~~esa are produced.in fission. Of t~cse, 6 are not of intc.rcst 
(L have too S.:1ort a half-life, 1 leads to stable iodine-127 and l 
leads to iodinc-129 r.i th a half-life of 2-4 x 107 years). 'Il1e . 
re.:aining radioisotope is t.ellurlm:-1321 Td th a half-llfo or 77 }:lours 
lc.c;.dinG to iodinc-1)2 l1.i th a half-life of 2.4 ho'\.trs. (Incic~enta117 
facre 13 no t~llit::J prcc,;rsor t.11at is of interest here.) 

'i"i'i faout having the oriQ.cal data of L'tSL I ha.vo acc<::ptcd t'1eir 
cstir.:a tQ l11a t t:: ere r.cre in.cc stcd :me/or 1n::1aled t11e procluc ts ot 
5 Y. io1J fisgio~s, ~ss~~~d they ~ere all inscst~di a.1d 'then proceeded 
to calc·:l3te t::e cose b t:1e Pqroid fr·0:i (a) 113 {b) each s'1ort­
l~.·:E'd iooi!!c i sow4:e of intcr&st £:'1d { c) t:1e aciced <loso Co2'ine fro:!l 
rlJ2_rlJ2. The calculatL:ms s'.wrr t1.at Tl32-xlJ2 will produce an 

adc!ed dosaEe of about 26%. BEST AVAILABLE COPY . 
?.'10 best esti=.ated percent.ace absorption c:ld ecpo:Ji tion or iodina is 
yet to be defor-Jned. '.!be best cstir:ate I can t'Jrn up· to date is ·. 
st!ll the 20% quoted in ?;SS Handbook S~. Howc¥er, I rlll continue to 
search for aadi t!onal inforz::ation, In the r:eantime the table belmr 
i:idicat.es the ::aenitude of cbses to t.'1e t.1iyroid if one a::ss~cs 20; 
50, a~d 100$ absorption ~nd ~cposition. Incidentally, it rea:y be 
r:~ted that t::o calcl'latiJ:-.s boloir based on 20;& (the nur::"Jer assu=ied 
l;.y u_sL) 3~-W'1 C5t~~~:;.~d ~o~.es to fae thyroid from 1131 n:.d fro::1 
5~wrter llv0d iodine i;:;otorcs to be in r:ood ar;ree::.:mt rd th those 
C9ti.r..ated by L\SL, i.e., 50 reps for rl31 a."'ld 80 reps for s.lior~ 
lived iodine isotopes. _. ..': . . . . -
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t'()SE TO 'IHYROID (REPS) 

As su:llr.g 1 oo,t As suclng 50% 
P.etention Rete~tion 

25S ~ 
27-fl-

370 
ti) 

18S* 
597* 

255 
(54)*:t-
370 

6o 
(370)~·~ 

fllC)):a 

128 
14~ 

185 
JO 
93* 

li50T 

128 
(27)*:S-
18S --
30 

{185)·» 
fS.55);:-* 

Assunin~ 20$ 
Retention 

51 
5* 

74 
12 
31* 

l09* 

S1 
(10)" 
74 
12 

(74}u· 
(221)-::* 

* Lf as:"J..':e t.~at or.c-half of ti1e rl_32 {h;:i.lf-lifc 2.4 hours) present in tile gut is 
ccpo:;i ted in the t'"!yroid. . 

*~ If as511l:e all of fue rl32 (half-life 2.4 hours) p:::-e:ent iri t.'1e gut is de~osited 
in t~y-roid. · 

·-

l:ost pr-:>bable cstir::ate or ratio of doses to thyroid is: 

_B~ST AVAILABLE copy 
. - -

.. , . 
-· . 
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DOE A.RCHIVEs 
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.. ~...... - !" ~ , . 
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Calculations of DJse to ~yroid 

1131 

Asstz..es in.~alation and/or ingestion of S x 10~.3 . 
fissions · 

At DI l facre nre 0.017 c/r/10- :"IJO fissions 

or 8.5 x 107 d/~/5 x io13 fi3~ions 

or )8.J lc inta.".:e of 1131 · _ 

. 131 
·or 1.4 x ioJ.2 ato~s L'lta .. 'co of I 

(!verase energy 0.22 rev) 

c1.35 x 101~*so.EJJ1.6 x io-6} 
. (20 (93) 

* C::>rrectio:i for biclozical c!ccay. 

------------

= 255 ":eps 

BEST AVAILABLE COPY 1132 

.. . 

l'brm A'F.C-318 

J.s::a.:~es iP~1alation anc/or ingestion Of $ X lQl) .fissions 

At I? I 1, 1132 inta~e is 1.1 x ~o11 .ato~s .. -

~,e Ci.V€!'a,S;e !:iean. energy Of :11J2 is ~bout 0.SS m~V .or. 2.S 
til:es 'that or il31. . . . . .· -. -

'lhus, i..."le c!lcrgy cquivale..'lt to 11.31 would be 

(1.1 x io11)(2.5) = 2.75 x io11 ato=s or 1131 

Rowcver1 ch1e to :\-"le s3ort half-life ot 1~32 (2_.h-hrs) '_ . . 
ass-.n:e that the energy equivalent ot 1.S x l~ ato::iis . ·. . . · . 
or I 1)1 reac~ es fl:e thyroid. · · · : -. · <': '. ·. · > ·. · 

. 131 ,-1 · - : _., _ PC?E AR CHIVES 
'lhus, t~~e. ratio ~r co~cs kz = 9.0_ : ·-.. 

,,. .. - ~ 
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!ssw::ez inhalation and/or ill£CStion of 5 X loll fissions 

At D /. 11 i 133 intru~e is 1.24 x iol.2 ato~ 

!he a·.-craee i:ean energy of 1133 is about 0.36 or J.6J tir..es 
that or ilJl. . - ' . . '·.·· ··. . 0 . . 

Tims, tl1e ratio of doses ~ ;" o. 7 I ....... .,, . 

!sS"~es in."lalation ~r:-:'./or in,::c !:tion of S x io13 fissions 

At D / l, 1135 int.:::e is 2.36 x 1011 atons. 

T1e averc..se r:ean c~crey of 1135 is c.~.::iut 0.3 r:..r;v or 1.36 
ttat of 1131. 

Thus, the energy eqtlYalent to 113l T:ould be 

(2.36 x io11)(1.J6) = ).2 x io11 atows or 1131 c~~~gy 
equivalent. 

·- ·.·._ - •• _·'!· - -- . 
. ·. -~ 

BEST AVAILABLE COPY 

• J ~ • 
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_·_2.4 hrs.~-;? . xe132 (stable) 
S4 

Assur:e1 inhalation and/or ingcst!on of 5 x 1013 fissions. 

At D / 1, Te132 inta!{o lOO le ,,. 
. or 1.S x io12 atows 

As::;:i::G: the tir.e s;.i0nt in tlrn gut is 77 hrs. 

'Then, 7 .3 x io11 a to::s of 'Ie1.32 ldll have disintegra led 
into 7.3 x loll ato~s of 11~2. -

. . . 

Tile average i:::eari .enere]. ot r32 is ab.Jut o.~s i:av or 2.s 
tir:es t.'1at or 1lJl. . . . 

. 131 
'Thus, t~e enE.rgy e'!ui•;alent to I would be 

(7.3 x 1011)(2.5) : 1.8 x 1012 ator.:s o! 1131. 

:io~ever, cue to Ui.e s~ort half-life of 1132 (2.4 hrs), 
as::mi:-.e t:·!at o;Uy the energy eql:.ivalent of 1 x 1012 
ato=s of 1131 reaches ~~e V1yroid. · 

. 131 .. . ~ 
~, .a.. .I" ~ I . . ,,....,, . 

'!hus., u1e ra uo 0.L uoscs IIJ2(Tel32) : l.h. 

BEST AVAILABLE~ CO~Y" 
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