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Abstract — A performance test of the stainless steel based sintered metal filter was conducted on the low and
intermediate level radioactive waste (LILW) vitrification process. The applicability of the metal filter was based
on the test results as well. The baseline pressure drop of the metal filter was evaluated similar to the ceramic
filter. During the test, when the flow rate of off-gas was 110 Nm®/h, the total baseline pressure drop was shown
as 92 mmH,0. The total pressure drop was attributed to the filter media and the residual dust layer and the
value of each was 25 mmH,O and 67 mmH,O respectively. The SEM-EDS spectrum and micrograph of the
metal filter specimen showed, no corrosion and no physical damage both at the skin membrane and at the sup-
port layer. And most of the baseline pressure drop was caused by the deposition of dust on the surface of the
membrane. In conclusion, even though the filter exposure time was short at the test, the performance of the
stainless steel based metal filter was acceptable for the treatment of LILW vitrification process.
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Table 1. Specification of the sintered metal filter.
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% 1870 e[™, AA SAFEH L 3.6 m>| e gAH
AR E As ¥ 2 529] blow pipecll Z47te] xFo
Az|Helglom, 02718 G443 (pulse pressure)
4 bar~5 bar, 2+7+] blow pipe 7+ FAHIA 744 (pulse
interval}2 12 sec, 453717} A == AR R4
ZF(pulse durationy 200 msec ©]3}2 942A I=F
AAslder. S 150 NmP/hr ©)3}, Fa1ek-2 400
mmiLO, A4+ $E 250 mmH,05 48155 ¢
ZAsiedet.

2-2-2. SEM-EDS #4H

B AgdME 3458 295 f 233A A
F Folsly] skl FAKAIER]H(SEM-EDS)& AHS-

Model no. SIKA R 3 AS SIKA R cu 3 AS SIKA IL 3 AS
Material AISI 316L AISI 904L INCONEL 600
Dimension (LxODXxID) 1183 mmx»60.5%54/50

Thickness (mm) 2 mm 2 mm 2 mm
Filtration area 0.2m’ 0.2 m’ 0.2m?
Porosity (%) 32 32 32
Permeability coefficient 1.8x107"* m? 1.8x107"? m? 1.8x10™2 m?
Temperature 540°C 600°C 800°C
Filtration efficiency (%) 0.3 pum, 99.9% 0.3 um, 99.9% 0.3 um, 99.9%
Pulse pressure <12 bar <12 bar <12 bar

Journal of Energy Engineering, Vol. 15, No. 3 (2006)



148 A - 2 - el

L

X UNIT8 UNIT S
r e T T
UNIT7 L L >
{ coMPRESSOR AR “T5lq i " GAS Outlet
@e
UNIT 6
UNIT 12
) E UNIT 1
© UNIT 4
UNIT 11 -
GAS lulet
UNIT 2
PIPE COOLER
COOLING WATER
UNIT3
DRUM
UNITS
1 : Thermocouple 2 . Pipe Cooler 3 . Cooling Water
4 . Thermocouple 5 ¢ Ash Drum 6 : Differential Pressure Gauge
7 © Compressor Air 8 : Thermocouple g : Flow Meter
10 : Data Saving System 11 : Control Panel 12 © Extraction Fan

Fig. 1. Schematic diagram of the experimental apparatus.

3l9ic}. SEM(Scanning Electron Microscope) ¥
JEOLAKS] JSM-5600 A&-& AME-slglom, Jejxde]
AR EAle] sjEEAS Fs) H3te] oA Al
XA E35X7] (Energy Dispersive X-ray Spectrometer,
Oxfordt} INCAYE ol§3kd AHEHE A3,
SEM-EDS A4 A|8+= 914 to[o[ 22 Hur] g o4
3lo] YAZE =72 Aok o2, 94| (Resiny?} Hardener
£ 5:19] vl&=2 &3k $x)o] 33 7] F, Molding
4 BN 3~4x|7F A3 F BollA wle] L, polisher
aele]el] MEs o[ 9} TlelolEE Ho]HE o] &3]
o EHg winPA dAuidt b, oMIES FRFE o
S3le] 53] MRl xRS L F carbon coater
o] A|BZ Y3 150 A/mbar ZFAERAAM voltz A4
ZIAMEES o483l ARE AFAA ©2FTH g F
ol& #A4 A2 AMgIHL

3. Z3 4 nE

3-1. ®E XiHoff ojgt UM (AP

LE9] i e 2ajA) HejoA) g BAlEg
B8 o BYEE Aoz FAAAR A 9l
"i$ F 983k oixlz zHaste), Hele] ke 24
iAol 28k A, AFSl] 2Jgt A, EX1Z(dust cake)

OL{XIBEr X158 M|3S 2006

o &3 Aoz virelAn, olFel|A] HEjxAl 23k
24 2ale) el 2 Asre) g Z1xEak
(Baseline pressure drop)e} -2}, 7|42 xl= #)3lo]
TR A S71EH =3, xijtel R T o
3715 o483l e F2d $AEFS Arges
A AR A AjEE QA RIS A 2
2}t Yej7h BAlel| e Agte] SRS o4
AL 71l EAlo] AAHA A AR FAlFe] 7t
A ==, o o4 5Ee] HA| ¢k AlAE FE A

200

Air Flow Rate[Nm}/hr]
g 2

w
S
T

0 10 20 30 40 50

Pressure Drop{mmH:0]

Fig. 2. Initial pressure drop of the sintered metal
filter.
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Fig. 3. Effect of the back pulsing pressure on the
pressure drop.
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Fig. 4. Baseline pressure drop of the sintered metal
filter before/after the test.
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Fig. 5. Pressure drop recovery test of the sintered
metal filter after the test.
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Fig. 6. Total baseline pressure drop of the sintered
metal filter during the test.
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Table 2. Dust removal efficiency of sintered metal
filter measured at test (W1-08).

Measurement Filter inlet” Filter outlet” Efficiency
(g/m’ dry)  (g/m’ dry) (%)
Test 1 0.6428 0.000013 ~100
Test 2 0.5968 0.000013 ~100
Test 3 0.6301 0.000013 ~100
Average 0.6232 0.000013 ~100

YMeasured by IDS (Iso-kinetic Dust Sampler).
"Measured by SMPS (Scanned Mobility Particle Sizer).

ofluixlZst M58 X3S 2006

Ay - e

800

00

600

500

g 400
ES

300

200 ¢

100

FFLPP PN RALIFELP IS PO

Dust Size{rum)

Fig. 7. Number of particle counts measured by
SMPS at the outlet of metal filter.
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Fig. 10. SEM micrograph of a surface of the sintered
metal filter by after test.
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Fig. 9. SEM micrograph of a cross section of the sintered metal filter.
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Fig. 11. SEM-EDS analysis spectrum of the sintered
metal filter.
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Fig. 12. X-ray mapping analysis spectrum of a cross
section of the sintered metal filter.
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