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Uranium cost in the annual collection of 1,200 t-U from seawater was evaluated by using the recovery system of
braid type adsorbents synthesized by radiation-induced graft polymerization. The total cost was calculated by summating
those in the processes of adsorbent production, uranium recovery, and elution and purification. When the adsorbent per-
formance increased from 2 g-U/kg—adsorbent (ad) to 6 g—U/kg—ad, the cost of each process decreased in the same way.
The increment of adsorbent durability of 6 times to 60 times reduced the process cost of adsorbent production especially.
In the current state of 2 g-U/kg—ad and 6 times usage of adsorbent, the uranium from seawater cost 90,000 yen/kg-U.
The uranium cost becomes 25,000 yen/kg-U in the promising performance of 4 g-U/kg-ad and 18 times usage of ad-

sorbent.

KEYWORDS: uranium cost, uranium in seawater, braid type adsorbent, radiation-induced graft polymeri-
zation, adsorbent production, uranium recovery, elution, purification, varying conditions
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Table 1 Specifications of uranium recovery from seawater

Items Conditions

1,200 t/yr
(in terms of metal uranium)

2 g-U/kg—adsorbent

Recovery amount of U

Adsorbent performance

Adsorption period 60d
Number of adsorption 6 times
Days of operation 360 d

Number of repetition usage of

adsorbent 6 times
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Fig. 1 Braid type adsorbent

— Spinning
Polyethylene beads (50 thousands ton)

Monofilaments, 23um in diameter

Multiflaments of 1848 monofilaments

g

Irradiation
[ 150keV electron beam (50kGy) |

1
Four Multifilaments (1kg bobbin)

———Chemical treatment———
Graft polymerization
250 bobbins in 4 m3 reactor

30 % acrilonitrile
in 5% surfactant solution

L1
Amidoximation
3 % hydroxylamine solution
. J
Ny
Braiding
| braider (built-in float) |

Fig. 2 Production process for braid type adsorbent
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Table 2 Cost for production of adsorbent

Cost

Ttems (102 million Peff%/n)tage
yen/yr) 0

Depreciation expenses 20 2.8
Interest of seed money 5.7 0.8
Land rent 0.1 0.01
Cost of labors 28 3.9
Utility cost 64 8.8
Chemicals and materials 599 82.4
Maintenance for plant 7.7 1.1
Maintenance for building 2.2 0.3

Sum 727 100
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Fig. 3 Mooring system for braid adsorbents

Table 3 Cost for mooring system and adsorption of uranium

Cost

Ttems (102 million Percgl)tage
yen/yr) 0
Depreciation expenses 117 38.0
Interest of seed money 30 9.7
Cost of labors 81 26.3
Chemicals and materials 27 8.8
Maintenance for system 53 17.2
Sum 308 100
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Fig. 4 Process flow of elution and purification

Table 4 Cost for elution and purification

Cost

Items (102 million Per?g/n;tage
yen/yr) 0
Depreciation expenses 7.9 39.3
Interest of seed money 2.4 11.9
Land rent 0.02 0.1
Cost of labors 4.9 24.4
Utility cost 0.4 2.0
Chemicals and materials 0.2 1.0
Maintenance for plant 2.9 14.4
Maintenance for building 14 7.0
Sum 20.1 100
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Fig. 5 Breakdown of current recovery cost of uranium
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Fig. 6 Effect of adsorbent performance on recovery cost
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Fig. 7 Effect of repetition usage of adsorbent on recovery cost
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Fig. 8 Effect of repetition usage of adsorbent on recovery cost
at various adsorption performances
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Table 5 Comparison of uranium cost

Uranium Cost (%;itgi_n[%
Spot price on Sep. 2004 20 $/1pound-U;0g 52
RED BOOK in 2003 130 $/kg-U 130

(Maximum price of recovery)

Minimum price in this estima-

ton 13,187 yen/kg-U 126
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