RADIOACTIVE WASTE MANAGEMENT FUNDING AND RESEARCH CENTER TOPICS
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Decontamination / recovery system

Fuel fabrication Facilities

Uranium is converted to UFg

HEPA filter
Sludge, etc.

[ Uranium bearing wastes ]

Fluorination
gas(CIF5;)
i1

UFs recovery

CIF3 recycle use

decontaminated waste

L

(equivalent to clearance level) r .“

UFg

Disposal or Recycle
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*1: Commercially available
[EStrong fluorination reagent
Fluorination strength: CIF,>BrF;>IF,

UF(s)+2CIF4(g) — UF4(g)+2CIF(g)
U,04(s)+9CIF,(g) — 3UF(g)+4CI0,F(g)+5CIF(g)
UO,(s)+3CIF,(g) — UF4(g)+ClO,F(g)+2CIF(g)
2U0,F,(s)+4CIF,(g) — 2UF,(g)+2CIO,F(g)+CIF(g)
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Sludge Ash Filter Refractory Metal
Composition
[wt%5]
Sio, 22 10.2 44 0.1 —
Ca0l 2 20.2 4 — —
MgO — 20 0.2 — —
Na,O 0.2 20 7 0.6 —
Al,O, — 7.9 6 76.4 —
Fe,O, 65 1.5 — 0.2 —
U 410 ppm 102,000 ppm 26,600 ppm 90 ppm 166 ppm
Others 11 46.0 36.1 22.7 100
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Gas Flow Type

to
exhaust
system
MFC:mass flow controller
@ H20 NaOH
MFC wet process chemical trap
o heater
halogen gas trap
MFC
. i o
to exhaust !
ClIF; reactor system

Rotary Kiln Type

FT-IR
I
! |_> to
e [ 1 ] exhaust
//af/ v ////JV///;%W////////// system
| =
) H20 NaOH
222l R wet process chemical trap
sample
| reactor(rotary kiln) halogen trap
MFC MFC |
MFC:mass flow controller
dry pump
to exhaust
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Results [ppm]

Test sample -
Gas flow Rotary Kiln
Sludge A 0.29 1.2
Ash A 45 —
Filter A 0.29 15
Refractory | A 1.5 .
Metal S 0.34

*1 A: actual waste, S: simulated waste
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Process 1. Uranium fluorination by CIF,
U,04(s)+9CIF, — 3UF+4CIO,F+5CIF
UO,(s)+3CIF, — UF;+CIO,F+2CIF

|

Process 2. Sodium fluorination and UF, adsorption
2Na,C0,(s)+2CIF, —
4NaF(s)+2C0,+CIO,F+CIF( > 100°C)
UFs+3NaF(s) — UF;-3NaF(s)

U

Process 3. Desorption of UF; from NaF
UF¢-3NaF(s) — UF+3NaF(s)
*Equilibrium partial pressure of UF;
log p=10.88-(5.09 x 10°/T) (3L #k2)
400°C: 2.1x10°Torr, 500°C:2.0x10 Torr
(*All compounds without (s) are gas phase.)

-3 U5 EENOT v FERGET O+ 2



400°C
2.1E+03 [torr]
26 [ppm]

Sample:filter
Na concentration: 7wt%

100 F

E 450°C
6.9E+03 [torr]
6.8 [ppm]

500°C

Uranium concentration[ppm]

10 ¢ 2.0E+04 [torr]
¥ 1.1 [ppm]
v Clearance
Zone
1 .
1.0E+03 1.0E+04 1.0E+05

Equilibirium parital pressure of UFy in

UF,—NaF system[Torr]
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