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Development of Dust Recycling System and Dust Cleaner in Pipe
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Abstract

For utilizing vitrification to treat low and intermediate level waste, industrial pilot plant was
designed and constructed in October 1999 at Daejon, Korea through the joint research program
among NETEC, MOBIS and SGN. More than 70 tests were performed on simulated IER,
DAW etc. including key nuclide surrogate(Cs, Co); this plant has been shown to vitrify the
target waste effectively and safely, however, some dust are generated from the HTF(High
Temperature Filter) as a secondary waste. In case of long term operation, it is also concerned
that pipe plugging can be occurred due to deposited dust in cooling pipe namely, connecting
pipe between CCM(Cold Crucible Melter) and HTF. In this regard, we have developed the
special complementary system of the off-gas treatment system to recycle the dust from HTF
to CCM and to remove the interior dust of cooling pipe. Main concept of the dust recycling is
to feed the dust to the CCM as a slurry state; this system is regarded as of an important
position in the viewpoint of volume reduction, waste disposal cost and glass melt control in
CCM. The role of DRS(Dust Recycling System) is to recycle the major glass components and
key nuclides; this system is served to lower glass viscosity and increase waste solubility by
recycling B, Na, Li components into glass melt and also to re-entrain and incorporate into
glass melt like Cs, Co. Therefore dust recycling is helpful to control the molten glass; it is
unnecessary to consider a separate dust treatment system like a cementation equipment. The
effects of Dust Cleaner are to prevent the pipe plugging due to dust and to treat the
deposited dust by raking the dust into CCM. During the pilot vitrification test, overall
performance assessment was successfully performed; DRS and Dust Cleaner are found to be
useful and effective for recycling the dust from HTF and also removing the dust in cooling
pipe. The obtained operational data and operational experiences will be used as a basis of the
commercial facility.

Key word : Dust Recycling System(DRS), Dust Cleaner, Vitrification, Dust, Sturry, High
Temperature Ceramic Filter, Cooling Pipe
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Fig.1l. Schematic Diagram of DRS
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Table 1. Average Dust Compositions of Dust in case of W1 waste

Element Al B Fe Li Na Si Cl S 0]

Wt% 0.8 | 2.08 | 051 | 0.31 [19.23| 3.81 | 1.90 | 1.14 | 70.22
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22 Zﬂi‘l’é}’q
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Fig.2. Schematic Diagram of Dust Cleaner and Cooling'Pipe
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Fig.3. Schematic Representation of Dust Cleaning Process in Pipe

3. A3y

31 H7IE9 £y 4 AEHE e B4

2o BAMY 7| ES WieR HH e 7|8 A4 et Fuledch W1 $Evet 92
Fbdios TS AEY 7194 2AANE F M 22 4& AR e FaAe o2
g9 EFNIIECIY HAA ZARE 18, FuAY o] Lu BT 84:169 HEE EFAY
Hed, ol HZIEL v ool FEJdHE Aol on ZA7e HEAAIFEZ UAY F
CCMe 2 FA] E£9drh
AR F ] AES HUEY] 95td 29 Co ¥ Cs& 747 o|2u#4A %9 028 1.271%E &
zZ, Estgd. oleundeA o FEEFL o sHwtkolth FuAMe LA rAA DS Hd
A4 F2A F, AYE. Y, 4, AGA, vBANE F& BT 5x6mm, H 10mm o|5te] =
712 45t Fo] §olslmE HAAe gt

2 Ago AlLe f3E EFA42 (Borosilicate glass)eln], W1 #HI71E U £718 =4 &
sl ALHUY. £7RFE Y 22L& st FHd FIFEE FelzdA(glass it 2
2 & ARg3lgrh o] fEe AE ZFEMol, ALOs B:0; NazO ¥ SiOE FA RS Z 3o},
32 APxd

E Age digt F8 2ANS, 24 4 HolE H AYE Table 2, 39 YeERAT

P K

X

- 114 -



2005 BILNEBIISEE ENGLLES =25

Table 2. Operating Parameters and Condition

o] 2 g% 3.25kg/hr
ZF314) 16.75kg/hr
e
23 &8g 6L/hr, 9L/hr(#71 &1 &7 %)
2 A 1.68kg/hr(H 71 &3 A 59)
FJia & 60%
f8ex 1,150+30C(&%9 T &l
A& A4 GA(ERd Of Combustion : EOC) &
A g3 £g4d AR
AAE
Table 3. Test Plan by Cycle
AQA 7 g aoF Alg A%
z7] FAFEe 88 9% Ti¥ st € #
lhour e Al -
0 00
302 A7lE £, oF 308D WEHAE .
- =93 ] =)
SOMOUTS | ot 2, masdY Az D o5) HTF =24

3NZ H71E 59, o]F 147 BEOC(H7E 2 -HTF 2253
4 hours | £3d F¢ 1, E3<&88 Ax ¢ o4, 4 -CCM £8%
3 723 T 2 4448 WD) 3

Bl o]lF 308z Wr)#H 7] E

35 }l()!
- urs =0l = v ], ]
H 6:‘} . EEE] A %)

A HA7E F4, olF 1A EOC(H 7|8 % -HTF 344
4 hours | €38 ¥4 FA, £J3¢dd Az ¢ o}, §{-CCM &&+

g 248 = 2 &7 WE) A
Ay H7E Y, 9% B2 di7l(#H 78 o
35 hours | ST HNE F OF 308 dGING e

29 X, 1&gy Az 2 o4

3N HAAE FY, olF 1A EOCEH 7 E 9| -HTF 2254
4 hours | €818 ¥ A, £3&eg Az 2 o4, 4 -CCM &858
g 7443 £ 2 479 uE) AH

3AIZE HIIE Y, ofF 3087 7l E " N
_ R
3.5 hours wo 2 RAsH AZ D o]E) HTF 2315

341 W71 %4, olF 147 EOCGIZE 2 .
— —E"_\_]._ =]
¢ hours | €98 T A, waEeAa Az 2 olg 4 L0 L0
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¥ 223 ¢ @ 8472 W) am
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ok #a AA Ro]EQ 24688012 47 4TS o AT HIlE T R A, 1AL
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A8k

4.43% 4 13

41 EAAEEZA
7h Auj A 2 AR B2ARAF 2 £ AeEEe

N@AY) wet & 78kgdl oluBFA G 402kge FmA} 14dlitters] BRA&E g A
CCMeoz 59, AgHAA €889 Ax, ol% % FYAT FHAA 449 #AH &, €9
g Az ¢ e ujAwy 5 stk B3E A £ E Alx € AFIeR Y ol
288 A7k o 2080 #E AAT FAL wet dANA FYHALH, AL
2 &AM et 4A AFEA] AFEE HAE F AUk

SA71F B¢ HTF stdolMe BEAdARE F 7766kgoldor] #A G712 FAF o
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(0.97kgdl AP)FTH4L BAZHoz EALAZEL RojFo] AFHEAN AR Filstes AFE 1
Ak ole F/NE S 2 d42Z, HIF 83 219 Ao, &1 FAA =4 Fd wat &
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Qe F oF 203 B WY1EF A oL/ eelelE R4, ATk obd Figdols el
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Operating Variables according to Slurry Feeding for 3cycle
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Table 4. The Analysis Results on the Glass Samples of Even Cycles(4, 6, 8Cycle)

4% |GLA-04(ppm) £&(%) |GLA-06(ppm) &&(%) |GLA-08(ppm) E&(%)
Co 3.442.9 1.00 3,615.2 1.11 3,708.7 1.14
B 27,622.7 7.99 25,047.1 7.72 23,039.2 7.07
Li 4,766.7 1.38 4,144.9 1.28 2,876.9 0.88

Na 152,817.6 44.22 137.348.0 42.31 137,729.1 42.27

Si 156,195.6 45.20 153,780.0 47.38 157,401.3 48.31

Cs 731.4 0.21 664.7 0.20 1,060.2 0.33

A 345,5676.9 100.00 324,599.9 100.00 325,815.4 100.00

AAHeog 74 AFANRY FANR) dANA YL & F AN} Co, Cs2 77} 1-1.14%,
0.2-033%<9 &2 dAsA FAHUY. Si9 H$olv 452-4831%, Nat 42.27-44.22%, BE
7.07-7.99%, Li& 0.88-1.38%9 TAARHE ettt o|FA EAA Fe8%8 &€& /A
daAM EAsA HY, AAHoz FHAARS dFrtEdtn £33} FEMEE Soldith I
AEHEE u) Ro)EL 48 Uz 4 U+ dols DRSY d&Fo] & Ao ARHH, AR
7] N@el wdte W@xe HIA flolE FuiFe] w LolsA AARAG AU Aoz
g 27 e 2odE g £ F4dEs 9 CCMLz Aed A2 st DRS/F FeEl 499
AEL AAFGA AT =3 FPuEE LoldA = b NdEE #HAdAT
B9 A F 839 AN/ AFHYLH, AE W Y& F Co, Cs AR AT =4S
2ol ABE £A3HT Cso 3 Ul w2 AAF LR FA Frlste AFE EAC o
Cs9 7% w3 %4 (Semi-volatile)F o 24 DRSo| 23te] CCML 29 Cs FYZFo] Z7H3l7]
g2, HesEe 4% F7hes A2 AREAC DRSA o £3 Wl Cs#Fel R HE 4
Hatr] fsiMe B 37|30 AgsYe] 2oy RoR dddr

HE Codl A$E AT ZAFE Ho|R gtow, Ro|F Hr Frjte

F{

(e

]
o] H] 324 (Non-volatile)$! Co®l Z$%= DRSOl 23t Co FY#He] 59 2t 1 4 Co
AZe £¢2 U dLzAo) WE A 5o sty FE JFS ¥ AR ARHIT

4719 A3E B3t Cso 2%, DRSY 7b&el wet 83 £ o §Feo] 3718 AL &
Adstgon, Cs 3ol EatF7] UL B A7)0 AHe] 8T A& & £ AU

42 ARAZA
B Age Mol o] FrE AF, YAHZ Yo JHEIE ARHoE AASI] A
ARG AFANEE FARAT ARAYE Abde CCM A 2(3,750mm) 742} AR &
Aol AHEF AZE Bejde] AY B ARE offe 2o
* A& 152mm, Z o] 130mm, 4 5%
* AA SUS304, 7R

AAFAE EOC 7|7el #E3in, ojfo] CCM &7 wWi7|A =& o 280CHF Ut AXF
XEg 7HE3tR S e FUFHE obl Fighel UEhhdch
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Fig.5. Change of Negative Pressure due to Dust Cleaning in Pipe
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Fig.6. Interior Status of Cooling Pipe after Dust Cleaning
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