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Treatment of Lagoon Sludge in Conversion Plant
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Abstract
This study described the treatment proposal of lagoon sludge in uranium conversion plant.
Lagoon sludge consisted mainly of nitrate, ammonia, sodium, and calcium. Uranium was
contained about 2 wt% in lagoon 1 sludge and 100 ppm in lagoon 2. Lagoon sludge should be
treated by following methods. Firstly, water, ammonia, and nitrate in sludge should be
removed by thermal denitration. And then, metal oxides such as sodium oxide in residual
solid should be removed by leaching with water. After dissolving the residue by acid,

uranium should be separated from by adsorption or precipitation.
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Table 1. Components of lagoon sludge

Element Lagoon 1-high Lagoon 1-low Lagoon2-high Lagoon 2-low
U < 25 ug/g 4.30 wt% < 10 ug/g 354 ug/g
NO3 71.3 wt% 579 wt% 61.4 wt% 36.8 wt%
NH,' 13.8 wt% 2.46 wt% 13.4 wt% 0.35 wt%
Ca 0.17 wt% 1.09 wt% 2.72 wt% 29.7 wt%
Na 125 wt% 26.3 wt% 9.45 wt% 2.72 wt%
Fe < 10 pg/g 0.15 wt% < 10 pg/g 176 ug/g
Al < 25 ug/g 0.35 wt% < 10 pe/g < 100 pg/g
Si < 50 pg/g 1.25 wt% < 10 pg/g < 50 ug/g
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mﬁm in HNO, soln. Filer Cake
| spill, poor quality
| Precipitation }4—‘ |
[
| Filtration l—P‘ Filtrate '= U, Th

in NH,NO; soln.

AUC | U Recovery |

|

Reduction
[

Stabilization

UO, powder

<{—

by

Ca(NO;), soln.

LAGOON 1 LAGOON 2
Deposit Deposit
Drum |<—

Fig.1 Formation route of lagoon sludge



e Physical
Classification Pronerty Lagoon 2 Lagoon 1
Surface Level Solution 2.5 6.7
. Colorless
High Level Crysial 18.0 7.0
Low Level Deposit 8.5 23.3
Lagoon 2 Lagoon 1 Total 29.0 37.0
40x9m 40x10m
Lagoon 2 Lagoon 1
9x3m 10x3m
Fig.2 Constitution of lagoon Sludge
Thermal
. DENITRATION
U Disposal
Bio
Removal of
Unrestricted Material
(H20, Ammonia, Nitrate) Chemical
Treatment | _|
Process Electrochemical

U Recovery

U-REMOVAL

Adsorption

Removal of
U(+ a) for

Unrestricted Material

Solvent Ext.

Precipitation

Membrane

Fig.3 Available treatment process of lagoon sludge
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