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Iodine-131

• Due to its volatility, short half-life, and high abundance in fission products, 131I (along 
with the short-lived iodine isotope 132I, which is produced from the decay of 132Te with a 
half-life of 3 days) is responsible for the largest part of radioactive contamination during 
the first week after accidental environmental contamination from the radioactive 
waste from a nuclear power plant. Thus highly dosed iodine 
supplements (usually potassium iodide) are given to the populace after nuclear accidents 
or explosions (and in some cases prior to any such incident as a civil defense mechanism) 
to reduce the uptake of radioactive iodine compounds by the thyroid before the highly 
radioactive isotopes have had time to decay.

• Relative ease of creating 131I by neutron bombardment of natural tellurium(the heaviest 
naturally occurring tellurium nuclide, 130Te (34% of natural tellurium) absorbs a neutron 
to become tellurium-131, which beta decays with a half-life of 25 minutes to 131I. ) in a 
nuclear reactor.

• 131I is a fission product with a yield of 2.878% from uranium-235 and can be released 
in nuclear weapons tests and nuclear accidents. However, the short half-life means it is 
not present in significant quantities in cooled spent nuclear fuel, unlike iodine-129 whose 
half-life is nearly a billion times that of 131I .
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Iodine-131

radiopharmaceuticals MIBG

Chernobyl disaster

Chernobyl disaster

• comparatively energetic (190 keV average and 606 keV maximum energy) 
beta radiation, which penetrates 0.6 to 2.0 mm from the site of uptake, 
destroys the associated thyroid tissue with little damage to surrounding 
tissues (more than 2.0 mm from the tissues absorbing the iodine).

• Due to similar destruction, 131I is the iodine radioisotope used in other 
water-soluble iodine-labeled radiopharmaceuticals (such as MIBG).

• The high energy beta radiation (up to 606 keV) from 131I causes it to be the 
most carcinogenic of the iodine isotopes. It is thought to cause the majority 
of excess thyroid cancers seen after nuclear fission contamination (such as 
bomb fallout or severe nuclear reactor accidents like the Chernobyl 
disaster). However, these epidemiological effects are seen primarily in 
children, and treatment of adults and children with therapeutic 131I, and 
epidemiology of adults exposed to low-dose 131I has not demonstrated 
carcinogenicity.
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• Since 131I has both a beta and gamma decay mode, it can be used for 
radiotherapy or for imaging. Due to its mode of beta decay, iodine-
131 causes mutation and death in cells that it penetrates, and other 
cells up to several millimeters away. For this reason, high doses of the 
isotope are sometimes less dangerous than low doses, For example, 
children treated with moderate dose of 131I for thyroid adenomas had 
a detectable increase in thyroid cancer, but children treated with a 
much higher dose did not.
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Thyroid protection
• Potassium iodide(KI) has been distributed to populations exposed 

to nuclear fission accidents such as the Chernobyl disaster. The iodide 
solution SSKI, a saturated solution of potassium (K) iodide in water, has 
been used to block absorption of the radioiodine (it has no effect on other 
radioisotopes from fission).

• In theory, many harmful late-cancer effects of nuclear fallout might be 
prevented in this way, since an excess of thyroid cancers, presumably due 
to radioiodine uptake, is the only proven radioisotope contamination effect 
after a fission accident, or from contamination by fallout from an atomic 
bomb (prompt radiation from the bomb also causes other cancers, such as 
leukemias, directly). 

• Taking large amounts of iodide saturates thyroid receptors and prevents 
uptake of most radioactive iodine-131 that may be present from fission 
product exposure (although it does not protect from other radioisotopes, 
nor from any other form of direct radiation). The protective effect of KI 
lasts approximately 24 hours, so must be dosed daily until a risk of 
significant exposure to radioiodines from fission products no longer 
exists. Iodine-131 (the most common radioiodine contaminant in fallout) 
also decays relatively rapidly with a half-life of eight days, so that 99.95% of 
the original radioiodine has vanished after three months.
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Potassium Iodide

• KI is the stable (non-radioactive) form of iodine. They are both absorbed by 
the thyroid.

• The thyroid cannot distinguish between stable or radioactive iodine. To 
protect the thyroid from radioactive iodine, a person must take KI before or 
shortly after being exposed to radioactive iodine to saturate the thyroid 
and prevent the radioactive iodine from concentrating in the thyroid.

• KI is recommended only for people under 40 and women who are pregnant 
or breastfeeding. However, officials or healthcare providers may instruct 
adults over 40 to consume KI if the predicted exposure is high enough to 
cause hypothyroidism.

• KI protects only the thyroid. KI does not protect other parts of the body.



• KI must be taken within 24 hours before or 4 hours 
after exposure to be most effective.

• KI is not a treatment and cannot reverse damage 
already done to the thyroid.

• KI may not give a person 100% thyroid protection 
from radioactive iodine.

• There are two U.S. FDA-approved forms of KI:

• Tablets in two strengths, 130 milligram (mg) and 
65 mg. The tablets may be cut into smaller pieces 
for lower doses.

• Oral liquid solution available in one concentration, 
each milliliter (mL) containing 65 mg of KI.
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Dosimetry is the scientific method and measurement of 
ionizing radiation. The purpose of dosimetry is to track the 
level of radiation exposure.



Types of Ionizing Radiation



Background radiation

polonium



• Banana equivalent dose (BED) is an informal unit of 
measurement of ionizing radiation exposure, intended as a general 
educational example to compare a dose of radioactivity to the dose 
one is exposed to by eating one average-sized banana. Bananas 
contain naturally occurring radioactive isotopes, 
particularly potassium-40 (40K), 

• Its half-life is 1.25 billion years. It makes up about 0.012% (120 ppm) 
of natural potassium. One BED is often correlated to 10−7 sievert (0.1 
μSv); however, in practice, this dose is not cumulative, as the 
potassium in foods is excreted in urine to maintain homeostasis.
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The old unit to measure exposure is roentgen (R) 
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