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Abstract — The aims of the present study are to examine the precipitation of uranyl ion in the
culture of Desulfovibrio desulfricans for the sedimentary recovery of aqueous uranium. D. desulfri-
cans had the highest utilization rate of lactate and precipitated iron ion in the three sulfate reducing
bacteria. So, subsequent experiments were conducted using lactate as an energy source. The normal
growth was observed with increased pH and lactate utilization. During the culture, the amounts

of 8042 i

consumed and $*° produced in aqueous phase were 8.5 and 7.5 mmol/m*-broth, respecti-

vely. More than 85% of soluble uranium precipitated within 1 hour after the inoculation, whereas
no uranium precipitation was observed for 70 hours in the culture without inoculum. It was found
that the small amount of precipitated uranium was obtained in the alkaline medium with the

large amount of Na,CQs Uranyl hydroxide becomes soluble in the presence of CO.’
formation of complex ions such as [UQO,(COs).-2H,O ]

with the
. Precipitated uranium, both U(VI) and

U(IV) were detected, and the former was the main form. In the culture of D. desulfricans soluble
uranium (UO**) precipitated in the forms of U(VID) and UIV). This uranium sedimentation was

considered as attributed to the UO-(OH), and UQO, formation, and the UQ;"

bacterial cell walls.
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Fig. 1. Cultivation apparatus of D. desulfricans.
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Fig. 2. Experimental flowsheet for precipitation of solu-
ble uranium,
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Table 1. Comparison
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of substrate utilization rates among sullate-reducing bacteria

Average utilization rate Fe’' precipitation
Bacterial strain {m mol/m’/h) (m mol/m?)
Lactate Formate Lactate Formate
D. desulfricans 398 275 3.0 2.5
D. multivorans 6.7 2.9 1.0 0.5
D. vartabilis 29 5.0 1.3 1.4

The bacteria were cultivated in the medium without UQ,*"'.
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Fig. 3. Growth curves of D. desulfricans from various
uranium concentration.
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Table 2. Uranium concentration in fresh medium added
by cells and S*~ content cultured solutions

Uranium concentration (X 10" kg/m?)

Additions

supernatant precipitate
Cells solution 12.0 54
S, solutton 24 15.0
None cells and &% 16.3 1.1

Initial uranium concentration 17.4 (X 10° kg/m®).
The amount of uranium was determined at the time
of 12 hr, after the inoculation.
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Table 3. Effects of CO;'" and pH on uranium precipi-
tation in D. desulfricans culture

L pH Uranium in precipitate
Condition (-1 (X10* kg/m*broth)
No addition 4.5 12.4
2.8 mol/m*-broth 6.2 16.9
NaOH addition
3.1 mol/m*-broth 7.2 14.8
Na.,CO; addition
13 mol/m*-broth 9.6 16.3
NaOH addition
37 mol/m*-broth 9.7 2.5

Na,CQ, addition

The pH of medium was adjusted with NaOH or Na,
CO; and the amount of uranium in precipitate was de-

temined at the time of 1 hr. after the inoculation.
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Table 4. Analysis of uranium in D. desulfricans cul-
ture

Uranium (X107% kg/m*-broth)

Culture
time (h) in precipitate
in filtrate
U (VD U (IV)
0 18.9(100 ) ND{(—) ND()
20 3.5( 199 12.4(70.5) 1.7(9.6)
30 2.3( 12.7) 13.4(74.0) 2.4(13.3)
70 1.3( 7.2) 13.8(76.7) 2.9(16.1)

*ND: Not detectable. The values in parentheses show
the percentage of uranium in each fraction to the total
amount of uranium.
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