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1. Introduction CZ9928444

Thorium is a primordial element which is ubiquitous in the earth's crust. All isotopes of Th are radio-
active, some of them with very long physical half lives and consequently very low specific activities

232.
(e.g. Th; 4.1 kBq/g). Due to its physical characteristics and its metabolic behaviour after incorpora-
tion, Th must be considered as one of the radionuclides with very high radiotoxicity, which is re-
flected in the very low annual limits of intake (ALIs).

The International Commission on Radiological Protection (ICRP) has recently published new dose co-
efficients for the intake of thorium isotopes [1,2]. These calculations are based on a revised biokinetic
model for thorium [1]. Fig.l shows the retention of thorium in the major body compartments after a
single uptake to blood (injection). The calculations were performed with the set of transfer rates for
adults. In Fig.2, the accumulation of 232Th under chronic uptake is shown, assuming an intake of
3.6 mBq/day and a fi - value of 5 x 10"4 as recommended, thus resulting in a daily uptake to blood of
1.8 uBq.

This new biokinetic model, however, is for 232Th not consistent with our current knowledge and recent
data on uptake and excretion of this nuclide.

Figure 1. Retention of thorium after single uptake to blood (injection); calculations according to the
ICRP biokinetic model for adults [1]
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2. Current knowledge of Th intake and excretion

- The average daily intake of 232Th for occupationally not exposed subjects is of the order of
3.6 mBq/day [3].

- Urinary excretion of 232Th as assessed in 55 non-exposed subjects by means of ICP-MS [4] revealed
47 ± 26 uBq/day [5,6]. This confirms previous results as obtained by neutron activation analysis
[7]-
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Figure 2. Calculation of accumulation of 232Th for adults under chronic intake applying the ICRP bioki-
netic model [1]; uptake to blood = 1.8 uBq/day, corresponding to a daily intake of 3.6 mBq/day
and an fi - value of 5 x 10"4
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3. Discrepancies in ICRP-model for thorium

According to the new ICRP biokinetic model for Th, a urinary excretion of 47 uBq 232Th/day (as ob-
served) would correspond to a chronic uptake to blood of approximately 200 uBq/day for a period of
10,000 days. Applying the recommended fi - value of 5 x 10"4 [1] this would in turn correspond to a
daily 232Th intake of 400 mBq, which is more than a factor of 100 higher than the current estimate of
3.6 mBq/day [3].

Vice Versa

Assuming realistic intake values of 3.6 mBq 232Th/day would result in urinary excretion rates that are
far lower than the observed value of 47 uBq/day. Fig. 3 shows, that urinary excretion under this condi-
tions would be less than 0.5 uBq/d after 10,000 days, which again is a factor of 100 lower than the ob-
served values.

Or

An fi - value of 6 x 10"2 instead of the recommended value of 5 x 10"4 would have to be assumed for
consistency with the new biokinetic model.

Figure 3. Calculation of excretion rates of 232Th for adults under chronic intake applying the ICRP
biokinetic model [1]; uptake to blood = 1.8 uJBq/day, corresponding to a daily intake of 3.6
mBq/day and an fi - value of 5 x 10"4
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4. Conclusions

The currently recommended biokinetic model for Th shows severe inconsistencies. Since this model is
the basis for the calculation of dose coefficients and consequently for secondary derived limits, it ap-
pears highly desirable to validate the model parameters, particularly the fi - value. Recent advances in
the analytical techniques allows to do this with acceptable effort.
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