B
(i
M

X

2002 FA st

W7A%E N ARl setea 2 W7}

Chemical Analysis and Evaluation of Deposit inside

Off-gas Treatment System
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Abstract

Deposit inside the off-gas treatment system of the low- and intermediate-level radioactive
waste vitrification process was chemically analyzed and it’s long-term behavior in the off-gas
treatment system was evaluated as well. To collect the deposit samples, the condensing tube
was inserted to off-gas stream at the outlet of high temperature filter. During sampling,
operating temperature of high temperature filter was ranged between 100 and 300C. The
shape and color of each deposit were varied depending on the glass type, the waste
composition, and the sampling locations. Boron(B), chloride(Cl), and sulfur(S) were analyzed
as the major elements of the deposits. And oxide form of iron(Fe), nickel(Ni), and
chromium(Cr) were analyzed also. It is understood that the major atomic compounds were
originated from the glass and the wastes but the minors were from the corrosion of the
condensing tube. However, cesium(Cs), the loaded mineral on the wastes, and sodium(Na),
the volatile component of glass, were not found in the deposit. In conclusion, the fixed
deposit inside filters and other equipment causes plugging, corrosion of the off-gas system

and, finally, reduces the performance and life cycle of whole process.
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Fig. 1 Off-gas Treatment Process of Vitrification Pilot Plant at NETEC
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Fig. 2 Schematic Diagram of HTF(a) and Filter Elements inside HTF(b)
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Table 1. Waste Feed Rate and Waste Condition
Waste Composition Remark
Resin (Cation) C:79.4% H:9.2% 0:6.0% N:5.4% S:0%
(Anion) C:585% H:4.87% 0:22.0% N:0% S:14.6%
Zeolite S102:68.2% Al03:16.6% Ca0:5.1%6 Nax0:2.4%

Ko0:2.5% Fex03:2.9%
DAW C:62.8% H:9.5% 0:25.9% N:0.03% S:0.08% CI: 0% PVC free
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Table 2. Used Glass Composition

Si0. Na:O | ALOs; | B2O3 | CaO | MgO | FexO3 | K20 VO LixO Others

43.14%|17.57% | 12.30% | 9.97% | 4.82% | 2.12% | 1.78% |1.63% | 1.26% |1.24% | TiO., ZrO, €tc
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Table 3. Sample Name and Test conditions

Sample Name Waste Glass Bath Sampling Method Remarks

R24-SP2-1 resin(RWB) CE+ Nepheline | flange & probe bright yellow

MRO02-SP2-1 resin(RWB)+zeolite | CE+ Nepheline | flange & probe bright yellow

W1-02-SP2-1 W1 waste AGEW2 condenser black & green

W2-01-SP2-2 W2 waste AG8W2 condenser white

Note) W1 waste : RWB resin + zeolite + DAW
W2 waste : RWB resin + CVCS resin + zeolite + DAW
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Fig. 4 Condensation inside Sampling Flange(a) and on Iso-kinetic Dust Sampler Probe(b)
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Fig. 5 XRD Analysis Result of the Deposit on Sampling Flange and IDS Probe
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