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Immediately after exposure of rats to mixed aerosols of sodium-LMFBR fuel, about 80-90% 
of the body burden of 239pU is in the gastrointestinal tract; 1.5-4% is in the lung. With 
fuel-only aerosols, less of the body burden was in the GI tract and more in the lung and the 
head. Blood and urine values suggest an increased absorption of 239pU from sodium-fuel than 

from fuel-only aerosols. 

In the 1977 Annual Report we showed that 
both pulmonary deposition and clearance of 
mixed aerosols of LMFBR fuel and sodium are 
different from those of fuel-only aerosols. 
Deposition decreased because of the larger 
particle size of the mixed aerosol. The 
rate of pulmonary clearance, however, 
increased at ratios of sodium to fuel 
greater than approximately 30, and appeared 
to be due to the presence of different 
chemical species. We have performed addi
tional experiments to better define the 
critical sodium-to-fuel ratio for altera
tion of biological behavior, and to deter
mine whether the increased removal from the 
lung occurs soon after exposure. These 
studies, along with physicochemical studies 
(Allen et al., this Annual Report), were an 
attempt to explain the biological behavior. 
We have also exposed pregnant rats to these 
aerosols to determine whether higher rates 
of translocation from the dam's lungs 
result in significant accumulation in the 
fetoplacental unit. 

Female Wistar rats were exposed by nose
only technique to aerosols containing 
sodium-to-fuel ratios of 0, 24, 33, and 88. 
Animals were killed at 0,1,2,7, and 
21 days after exposure and tissues taken 
for Pu analysis to better define the tem
poral patterns of radionuclide metabolism. 
Excreta were collected from six animals in 
each group for 21 days after exposure. 
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Table 3.17 shows the initial lung depo
sition, total body deposition and blood 
values for 0,1, and 2 days postexposure. 
Most notable is the finding that blood 
values are higher for the sodium-fuel than 
for fuel-only groups even though pulmonary 
and total body levels are lower for these 
groups. 

The distribution of plutonium activity at 
zero time (Table 3.18) shows the major frac
tion of the body burden in the gastrointes
tinal tract; this fraction is higher for the 
mixed aerosols than for the fuel only. 
Moreover, a substantial fraction was in the 
jejunum by the time that the exposure was 
terminated. A significantly smaller fraction 
of the body burden was found in the lungs of 
rats that received the mixed aerosols. 

The 21-day values for urine and feces 
are presented in Table 3.19. As expected, 
the fecal values are very high, reflecting 
the high deposition in the gastrointestinal 
tract. Urinary values are higher for the 
mixed aerosol groups than for the fuel-only 
group, in proportion to the original amount 
deposited in the lung or in the total body. 

This difference in biological behavior 
between mixed sodium-fuel and fuel-only 
aerosols appears to be related to differ
ences in solubility. 



TABLE 3.17. Distribution of 239PU after Exposure of Rats to Aerosols of LMFBR Fuel 
or Sodium Fuel Mixtures. 

Aerosol 

Sodium: Fuel 
Ratio nCi/Q Pu AMAD(a) ILB(b) 

0 75 0.79 24.4 

24 56 2.95 5.8 

33 31 3.21 2.6 

88 11 4.01 0.48 

(a)Activity median aerodynamic diameter 
(b)lnitial lung burden 
(c)Total body burden 

Tissue Content (nCil 

Blood 

TBB(c) Day 0 Day 1 

132 0.04 0.04 

148 0.27 0.58 

132 0.14 0.19 

34 0.12 0.04 

TABLE 3.18. Distribution of 239PU in Rats Immediately 
after Exposure to Aerosols of LMFBR Fuel or Sodium-
Fuel (% of Total Deposited). 

Sodium: Fuel Ratio 

0 24 33 88 

Head Skin 24.3 3.4 3.6 10.3 

Nasal Bones 0.3 0.4 0.1 1.3 

Remaining Head 0.6 1.4 0.9 4.9 

Trachea 0.5 0.2 0.2 0.5 

Lung 20.7 4.1 2.1 1.5 

Esophagus 0.3 0.4 0.3 0.5 

Stomach 19.9 30.1 31.4 16.8 

Duodenum 0.5 0.9 13.6 0.5 

Jejunum 24.0 30.4 11.7 57.6 

Ileum 8.9 28.6 36.1 5.9 

100.0 99.9 100.0 99.8 
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Day 2 

ND 

0.21 

0.18 

0.05 



TABLE 3.19. Urinary and Fecal Excretion of 239PU after Inhalation Exposure of Rats to Sodium
Fuel or Fuel-Only Aerosols. 

Cumulative nCi Excreted 

1 Da}: 2 Da}:s 21 Da}:s 

Sodium: Fuel % of ILB(a) 
Ratio Urine Feces Urine Feces Urine Feces Excreted in Urine 

0 1.92 45 2.43 90 3.2 114 13 

24 1.91 164 2.00 196 2.4 202 41 

33 1.44 102 1.50 128 1.9 131 73 

88 0.61 31 0.67 42 0.9 44 188 

(a)lnitial lung burden 
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