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Treatment Process Choice of lagoon Sludge

Generated from the Uranium Conversion Plant
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Abstract
This study proposed two processes for the treatment of lagoon sludge and evaluated in
points of the expected technological difficulties on the bases of the characteristics of the
sludge and available technologies. It was predicted that the volume reduction of sludge would
be about 38 % and 20 % in the thermal decomposition and the dissolution/filtration process,
respectively. However, two processes have difficulties for the installation and operation of
process. Therefore, the process should be chosen after carrying out the basic experiment for

improvement of two processes,
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Table 1. Total residue after thermal decomposition of nitrate

of Treatment”,

POND-1 POND-2
P1-U P1-M P1-B P2-U P2-M P2-B
height, cm 7 7 23 2 15 12
volume, m° 28 28 9 7.2 54 432
weight, ton 39.76 46.76 150.88 10.30 88.02 76.90
residue, % 8.98 11.09 17.72 6.56 1.92 25.97
residue, ton 3.57 5.18 26.73 0.68 1.68 19.97
Table 2. Mass balance calculation during dilution/filtration of the sludges
POND-1 POND-2 remark
total weight, ton 237.4 175.2
filter cake, ton 83.2 595 wet base
filtrate, ton 866.4 682.0 in solution
residue after
calcination, ton 1o 147 total=29.8
Table 3. Composition of original sludges, filter cakes and residue after
calcination
POND-1, wt% POND-2, wt%
original filter cake | residue” original filter cake | residue®
Ca(NO3)2 6.37 6.48 12.15 8.44 6.13 8.55
NaNOs 21.34 21.71 43.41 2.4 1.75 2.60
NHsNO3 57.69 35.14 - 63.16 15.05 0
CaCOs - - - 16.32 47.71 85.62
others 2.84 8.10 4444 0.27 0.79 3.22
water 11.76 28.57 0 11.76 28.57 0
+ residuedl M= 2ol & ttetE2] =4



Table 4. Composition of filtrates
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=

£

DILUTION
TANK

SLURRY
PUMP

VACUUM PUMP

POND-1, ton POND-2, ton
Ca(NQOa)o 9.7 15.1
NaNO3 326 43
NHsNOs 107.7 137.7
water 716.3 524.9
total 866.4 682.0
FLAME REACTOR
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v H i
S-L SEPARATOR FILTER
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LAGOON SLURRY PUMP CALCINER 2
Fig. 1. Conceptual flow diagram of calcination process for
denitrification of lagoon sludges.
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CATALYTIC REACTOR
FILTER
THICKNER
I water
T

TRANSFER PUMP

Fig. 2. Conceptual flow diagram of calcination process for

dilutionffiltration of lagoon sludges.
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