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Performance Tests of A Melting System for Miscellaneous Solid Wastes
and Corrosion Tests of A Long-life Refractory Material

(Contract Research)

Motoyasu ISOBE, Yutaka KAMEO, Nobuyuki NAKASHIO, Takuji WAKUI,
Keiji IWATA**, Tatsuyuki KIBAYASHI***, Katsuo KANAZAWA,
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(Received July 3, 2000)

A melting system for miscellaneous solid wastes has been constructed to study on melting techniques for
low-level radioactive solid wastes. The system consists of a melting unit, which equipped with a high
frequency induction furnace and a plasma torch, and an exhaust gas purification unit. The Performance
test of the melting system was conducted by melting simulated miscellaneous solid wastes. Two heating
methods were adopted in the test: The induction heating and the hybrid heating methods. In the former,
wastes were heated in an electrical-conductive crucible with the induction furnace, and in the latter both
the induction furnace and the plasma torch were used. The performance of the melting unit satisfied
requirements to produce suitable molten product. The performance of the exhaust gas purification unit
also satisfied requirements for suppressing release of radioactive particulate dust and/or gaseous air
pollutant. Furthermore, the corrosion test for selection of a long-life refractory material was conducted
for reduction of the amount of secondary wastes. An Al,O;- Cr;05 -ZrO; refractory material, which was
selected from seven kinds of refractories, showed excellent characteristics in corrosion resistance to molten

slag of low basicity.

Keywords : Low-level Radioactive Wastes, Miscellaneous Solid Wastes, Melting Unit, Exhaust Gas
Purification Unit, High Frequency Induction Furnace, Plasma Torch, Hybrid Heating
Method, Al;0Os- Cr,03 -ZrO; Refractory Material
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K L~V M B R BN OB UERN OO EDTH HARLEL, U eERLREE
TRERBBEEZUET S -D0ORKRE L TEETH D, FEEHOBBIHEMIC DWW TS
MEEEMICES T4 OEMBARMTONTE D 29, BAKFENES T I XY NEEDHik
PRHEHENTNS, L L., BReRMROMERERY BT 5201213, BRlFE - iFElg
tOFRE. JWEL ARBELAROYME S BEREREOH U ZO %8, ARl OB OBIT
HEE, RETAREFEIIZ N,

B CEIARY - R & S OBEIRMEERREREY 2 BT, BRIEAEZEIET 5720 DME
RERE L ASYERB 28EL . JOEBERNT. KEEAL ZOMICEN T ERERME L
hEZEET D OBRBEHEORBEILEORBRET o TS, AW T, HERERBE L AKE
EBOBUE L ARER, PEHREBOME. ROBBIFOXBEER TH SN AN EMEIC
DNWTHET 5.

2. MEGAMELASFRE

2.1. EEODEMN

HMEAARELAREERB OISR % Fig. 1 1ZRY . MEGARMBELASIERBIARFEZE
R U EREE S, BRRCRET DHEEN APHREEEORKRET ORI Z1IH T3
P OYEA A MEEBN SBRINT VD, HRESED D BFENF, BREE. (FRHEHEE
WIARAF v ONRICERBEINTE D, ERRICETF v ONEKRICK D ERER NS, 57
ANIREE BT RMREEEEE, PR AEMEBEEHA. RANFEFNEZHKT2EBETH S,

2.1.1. BEMERE

VAR I ARLE. BB, (HEE (FRAETERES). FURBTHRENS. HRF
BEARFEFLE I AT IBEBEZRATHY. 2EEZ AWV TEFERY 2 BRLET 53
BT, SBREFEYCOVWTIRARFEMA, E2keBd L REBRESREEYICONTI
BEMLDEEHA L ERARBEMSRN TS XTMAZAND LIRS, e, REKEE
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MBETSAIMBEES L THEAT S EBARETH S, TEHBOBEZUTITRRS,

(1) BEAKFEF

TR 71 350kW (EIE 1000Hz) OBFEAWFEI AN EEBLET A URY A N—F—F
NOREKBFEFTH D, ZOHNE. €BET 7 — k% 1600C THEIT 5 DITHER T X
WFE—DORH U, FNTEIR. 50L RS AFH GMEN 6 390mm) ROEERSDIF GMRIZ
¢ 355mm) NEFMTEBZREIE L. NEG490mm. & S 590mm & L7, FEEIIH 70L T,
FEEX T 550kg ZIARIT 2 Z LN TE R FRARAKSEHK S L. FIIIFENERFEINTB O,
FE - REEBICKD. REIDECTHERATRZENTES, F-. BEEHET 220 0ES
BEMEASNTBY, BK 105 EETOBEEINTEETH 5. Fig. 2 CEARFEFOEERH
ZRT,

(2) o X<nsEE

TIART =D L DREDERGE - BRITREBTH S5, 75 X< b—FIAKARE HE
B N —F AR T, h—FRImHRORBEZLIC L OB ITRELIZERTRCT ORATRETH 5,
HASF BRI RRICHER I RIVF—2HE L, 100kW (200V. 500A) &L7z, {E8H X
WY NV XBERTH D, b—FFHEIINE 50mm. £ES 1540mm FEFTE) XL 1740mm
GEBFTE) TH2. IR M—FIIAMK - [EEHEREIC X 0EEME & ORBA BN OB
ARETH D, Fig. 3ICT I ATMBAERE O TEHD 2RI,

(3) BUE

EREEL, BFRMFLOBESEHEHNOEE (5. BAL TARBELEZEETHEEBTH
D, BRBEMAEHFHOBEMNZEWHIET 2DICHEHETFREBEEZAVWTTOSREMATEZ &
WTED, WEMEERAEN S 2 HERIEICIOMEDNE L THHT 2HEBEEE &,
HED Y v F KD ARE A CSHREANSHEHTHBEBEHATVWS, (Fig. 2 8R)

(4) 1ERMBEEE

ERIBR T, RI ML —H2RINT 22 &0 s, BREENOEMN, MR, 27 /%%
ERRETTOLENDS. FEAEBEREIL. 5 BEOKKIND RIZKD. 50L RIAED
PIEIERAT, BINEA, BEORR - Y27V U VS R RREHEBREICE DT N TE S,

(5) EHHI%E

BREE OEE - BERR T — Y NERTIZOOEEBETH S, FHUEHEZ Table 11277
FEEOEE - BEEROBEROA >y 0y VBN BER 7O ABEE L. RBEIEC TH
EENORIEE - BIERSITNEE (BE - B%) 2RRTHIENTES, £, AEMEIC
BEDECEZSGRITECNCERERET D, S 5ICFHEE (FRBES) 28V IR
BT T R ERAWTHITTEZ LSz,
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2.1.2. HEARAEERE

AR TIE. RI M L—YOERICIA, A ERBEREY L THERTLIENEA SN
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D. BRFENSRETZIEHAZ TEBROBEL 218, BEROENTARBEZEL THET L8
B> TNnS, UTICTFE#EOEEERT,

(1) ZRIRBeEE

PEH 2 DA GREBRN — R K BRUET ) OBBEB LT A FF2 VEHORHRETD
BEETH D, BEFRIT LPG SR E L. N—F—OBRENI T O/ HHREREN 5. BEEES
MK LA (220Nm3/h) S EhThitiaa s, MEEEE IO TYE 800C (&K
1085°C) TH D, AN 800 CULICEFEND, D/, itk - MEEEZZE L TKE
8 (SS400) KMk FTA =T EBEIL. MKF+ AT TN EBBR-RO_EEEE L.

(2) e A mH%EE

PEH ZABAEE ., SRR ETERRICR > TR ERE 7 2 VI OEREBEEXTHAT
BEEDIT, F1AFI VEOBAREHILT S EE2EAMNELEEBTH S, SARGHEKE
AOBIMBERATL— 7 ) GKBHIR) kD, KEEMHEKICTHRE 100pm BLTFOKEIZL
THEFZEL. SROEH A 2HHT 3, ad, BEKOKEZFAH T &Ik, HOBEREZ 230
~250CIa> hO—)L T B2 EMTRETH 3.

(3) 593w I 74 NV%

YIIv I T4 INFIE AR, WkEE, KNHEBETERIN. ST 4 VY ORIE T «
WEELT, SEH AP OB AEBRROMEELRET 2ERBETHD. 2ELMICFETL—
RSB 53, ZRHFETL— MZ 52 AQEMMBEEEII v I T4 IV T LAY FRBEREN
T3, BEIL SIC T, BAKIAE 60um. EEZE 70%LL E(EFE 0.4pm @ DOP KLFITXT
HZHB)TH D, 28, TV AY MOAEROTE (EREHE 13, MBHEEZ 3cm/sec EAFICTY
HIEEERBUTHRELE.

YR B IIRRY A VEDONEYMEBRORS ZDDHDTH B, L A2 M EFICEEE N
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IREUVHEEL, 25 v 7 74 N FESICEESZIR, KU L A 2 NS IC K DL 7z



JAERI-Tech 2000-049
EHESEII VI TANI TV A POWMDHLZITSERBTH 3,
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ETFBOAD ) V& DEASIN/ZHEH AT HEPA 7 4 )7 I TigiE. REINA%, FHEHO
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W BME) THB.
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(6) PEAZAMEERE (BRE—7R)
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MU, HOEHAREZ 180CIca> hOo—)h L7z, 728, BRERLTEEDE—F I
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3. THAERERRRIER
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3.1, AEEER
MEABBEAREEBIRARBEF - VI XTMBELBEZHEA THD. €F - 2B
BRI <B4 RBEEYOBRIMNTIRETH 2. FEBZE AW ZARMELAOBWEAEE LTI, M
BHREBELFROPAEDORICLDUTOL I BRAFENEZ 5N,
() mARFEMHRAX I
WENR : BEEY
B 8 PEBRCLZYVa—IRTEEFREZMAT L0, BEYICREBHEN
50%LAEBEENTNDNEND D, BEWIIBRFZ ES S8 THICEE
GBHELIES GFERNELL).
b) BARFEMESRT (EEESDITME
RS BESEMML AR B R 7 < ALEEFTRE
B & EBEMHZOIEEFESHICKOMAL. REEYEMENICIME - AT 5,
BRI D DIENTHHELT 2 (5 DIFENEMD .
() N1 70w RmREFR (57 +EEEFE)
NERER : SRBIBESREED
B 8 @ 7OARMAREEREFENREZHAL TERT2EHANMBREXTH S,
5OIEFENEL. SFRNELEDICHETH D, HL, BEEELDIRTIX
TORBICHZ SNBNDERTERN,
@ 77 X<mEsER
MR« IS TBBEIEY)
B 8 75 AY0RRTV—LAZREMICEREY TTRARMT 22 DBERINR
WA@Y, HhORBRBENTZ S, 2DIENEL. SFRNELE BICH
BETH D,
MEERERAR TIX. BAFFERFNASR [ ITLVSBARMRERETL. BEAEFEMRSRX
OENA Ty BIEARIC K D EEEERREY 2 AR L €. MERBRE(LAEERE O
HEMEREITo 2

3.1.1. &EBR

ERENFEFOLERDRBD-DIC. 2BOADOBEMEREZToZ. B, ZOBRBIImAH O
PERE B NRTIT- /= BEEEIEY) & U T8k 300kg Z WM L. 1 I T 700 CE THBR L 7=,
700°CT 30 RIMERF L2, BUHEL. 1000C. 1200C. 1400CD&FEETTNEN 1 K
B Lz, REBRBEECXZMADOEEE DT B2D. SEMBEROFRRHT 1
BRI & U7z, IEESVAE P ICHNREZ2 AN TRIE Uz, WIHIEMSEekIZHN 1100°C TIE T iAD.
1200°CIZEER K 30 R E TRAIAR U /. T 2 T8k 250kg ZHENCHT TEMEAL .
1400°CC 1 FFEMRIF L /21, SRLICHE LeHAIBE L. BRIEHBR T, SRAKFEFZ2TOE
DIERETOSS A TRERETCES &, BRXULEEREEY B8k 550kg) EEIED
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IR HEHANHBETESD Z & ERR L,

3.1.2. MERBE

MEERBEEY ORI EmARFEMRGRD ENA Ty RIIBFREZRANWTHE /2. &
RS 2 Table 2 IZR T FRIREEEY O M RIILBH 80wt % S MEEABEEY S L Ta s U—k,
FIEM . H T2 EH 20wt% & Lz

EERFENEASR I OBE OB ZE Fig. 6 1I2R7 . REZ S DEFSEICERD 137~ B &
BENTEROICHE LD, BEREIIOABN THEINZRELIVENDO T, BICHE
BICKDBBREORE BT o /2. 2 DIFNEREN 1550C D & &, JliRETHIE L - ASiEReE
X 1680CTH o 7=,

BEREEMELTa 7 — ., RBM. H5 228K 17kg &8 skg ZRIHHER L. £ 90
FTERRE (1550C) £ THIELZ. WS NTRICEREL %, R 8kg &8
86kg ZRENZ T TEMEA L. ZDEE, LEINNS WEEMNESICEN WL D ITHE
M-SBOIETREICEA LR, REREYELSTRAL., TEBEMERRLZE. L% L —
Y (Co. Cs) ZEALK. Cs RERENBNDOT, {LEFN L —JOBALSEEKT £ TOR
Mz TELETELSTHIEEBERLE. ¥ 70 HABREZERFL-%. mEz2E LU CAR
FRTHARLL .

N Ty RIEEROBE OB E Fig. 710RT. BIREENME L TLEH 98kg & O
7 U—b, RRM. T I 2K 20kg 2HHER Lz, @ENSVORBARFENRCLZE
RBETO2EDTHD. HRBICIVABREFERILALZNSHEBL, ¥ 90 SR TEHERE
(1600°C) ICEIEL 7z, WEICHEM ESBEBMEAL. BEITEMEREMEZ 7S X<m
BICKOBNTEEERDIR LUz, BINEAUZRIBM 8kg & &8 4kg 22 ITHARBL 712, 1k
FhL—8 (Co. Cs) ZH|ALRZ. BREREZK 70 HHARELE,. BEIFE TSI 2EILE
L. SFALCHE LB HBEL 72,

SUEL -ARIELIE OB E % Fig. 8 1T, BRIEMLAER - Ti5% Fig. 9107 Y. BEAKFEM
BAHAINICKDEHEL HEBRAEORE 2 BRBAR L 2R, KA SCAFERERIIBD 517,
AT TRBEA S AR/ Thwie, @BBIEHRIBICEE M D 0T T8R80 51k, O
TWRAS T THZINTEY., BRELAORE EB72 5 X 5BE Tl BRiFzapE L
BTHoMz. Eloo N1 70y FMBFATEEL ZHRBREDFRICEEBEELER, HT0
SIERD 5NN, BRELAROBEZERD L5 RERITIZL. E550BRMARTD BIF
IRARE R EBETE S Z &b o 7z,

3.2, HEARHEER
MEEAARBE(LASERE T, BEEEN L TREEZ—)V, RUIFLOEHEFERTS
ZEME. CO HA, FAFFL EOREEZERTILENHD. NS 2RETNET S
DOPHAVBEBERBEL TND, INS5DOREDOEIEZFMT 272012 COHR, F14F
PUBORUEERT 2.
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3.2.1. COHRRUIA A VEDHRE

BeEM (K 7hwt%) a7 U—b - fREM - H5 A (K 25wt%) DOEIREREIEY) 125kg 27
HERL, N 7Yy RmBFRTRIEZEBL T 90 2 TEEREDK 1600CITEL 218,
HHY (BEELY = —)VERE) 250g 2 5 2R TE 6 ERALZ. HEHAHD CO IREDE
i3, BEFHEOICHRB LT AR 1 SN ZUBEB O DICERE L = AHER 2 THl
U7 (Fig. 188B), ¥R % Fig. 101277, CO ORETIIRIMERIEZ Az CO 24Tat
EEALE. AEYOBACLD, BEFEHOTIIE—Z{ET 1000~1600ppm @ CO HAA 6
B (EHERAEREFEL) B, JeH A NEEE L ERL RN 2ROR 6 50 CO TR
MRBELTNB T ENDMo T, LML, PEH LB RFEH O T CO H A& 0~300ppm X
TETFTUE. E=. Blic TJIS K 0098.7.1) A AETHIELZ COTARED. BRUFHOT
34 933ppm TH - 7244 Fig. 1 IR TEER HEPA 7 4 VA O (Y27 U R—F) TRF
H0.3ppm ETETLTHD., APEHAEBIITHITHEZRZL TWS I ENTN 07,
PEH AR DT A A3 2 BEEIABMFH O S B HEPA 7 ¢ V& O TRE Lz, 23 EE
BT A R ACE RS RSN (REELEICB TS5 3 VEREAE <=2
V1 KEDWTH 7. #E% Table 3127Y . HBUFH O TIX 1800ng TEQ/ Nm3 THo7=s
A FF 3 EEBEN HEPA 7 4 )V O T 0.019 ng -TEQ/ Nm3 &785 /2.
BEAEENREDEFHA RIA > (1997 E 1 RA) &L, BEHEIIFRFLSDOF I FF >
HOYE AT, FavEsEEAE T 0.1ng- TEQ/ Nm3, BERREFERSEAFE TIZBNT A 51
>® 05ng TEQNmS &> THV ., AP HANEEED HEPA 74 VY HOTORE
0.019ng-TEQ/ Nm? {37 DEMEE+THEZ L TN S,

FAERC. SEFAMEEBOHOIBWT, HCL SOx DEERE BTN, mMELDIT
BREEhaho/ml end, T ANBEEBIITMTBEL TWEEEX 5NS,

4. WMXNABOTEIERER

— I, BEUETHER S NS A O IS EEIRES 1450~1500CEB X 5 & RWBUC
B B52H0, MEEOEWOOZFERATIIENEETHD. HERBHMEBELARIEEET
13 1600°CEL O BEIE THBERBEEY £ AMT O T. AT 7MY 2EHNEELE> TS 5.
DD, BEEOMANANRDAS VICL5REBEERS TOBRBHICOWTHREL 2. Mk
YIS MORRLELZDHONH B, T OMEMEIMAY DM - IR, A7 T DEEE -
By ERAKESIIASIHEBINGTD, CORD, BEEENOEREOCEMESN S, Rl
K OFEEE 7TREBRL. 2h 50 TIadER2TL. TORREED LAY %
BE - LU T, BIEMEGREEYEZBAML. MEEORRZTo .

4.1, TXMOMEIEFER
AEE & W TREEERARED OBRRBR LT B8 1. BEARFENRLE 75 X<
ERRALENAS Ty RERZANT, AKFHEKT TR 6 R OELNRAEND, BRT S
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BIRREREYR T HREN» S M ERREENEHEL ~bOTa 7 U— R HS5Z - 1
AN TN THRIND, COBRBDAS5 7 DEEEIT 02~08BELHEINLDT. K
EEOZAZ 7 UTHEENEWT I I FROMAY 2RO, 7 EEOM AW E8E L=,
it B R BRI R D RAAR KO EREEAHRO 2 MEO FETIT> 28, ZhEho
BRERRTHWEZFOBK % Fig.11 CRL -, BERBA @mmmmms‘c:m@ L THFDONEE
KHAWENY IMELTRERDRY > THEER LUz FBIFNE D BERBR T, 858 11ke
ZRAEERL TW5EEEFEFCHERL. SISl L=1%. BAaH (REE 0.2) 200g
Z 1 BFEEIC 2 B A Lz, BBlT 1600~1650°C T 2 BififT - /=, HEEEBARRTII. A%
EUTHERE 02 DTN I EJIBZEAN, FE2EE LIRS N—F—THENEENREEL -,
1700~1750°C T 40 7 HIRFF L 7=, 1300CETHRL. BAHF 1kg 2B AK. B 1700
~1750CETHIRL . 40 HERRE Lz, THEXISIZ8EMEDIELITo /2. REREM% Table 4
IZRT,
REEIHEBRABONANDOESZRET S I EICX VM LE. BBEEE. hANKEZE
RICKDHERL TiTo 2. MRMERBROKEEE Table 5 1077, MREENEN TV DI Zr0:
FRNAMNE Al2Os - Crz0s - ZrOs ZNAMTH o 7288, ZrO ZRNAMITAZIC LB XS5V 0EE
PRD LNz THEAEN - RBEHICRIFTH 572 AleOs - Cre0s - ZrOs R Audt & IFRE
MELTHEATRZEEL,

4.2. ERMEAEEYOBREICKS3HEMERHR

M EHEHABRICE D, BE L7z AleOs- Cr20s - ZrO: RNANEAEBICHT L T, BEFMEAREE
BYOBRETNY, A5 T E2BEERUVAS 7OBRERZFME L. £, FEIERSE
KEMLTHWBDTRAS/ICHT 5MAMIIER LA TN ENSE, —RICSBERCHE
RAENTNDS AlOs- MgO RDRY > IHEMRALE, REBREMZ Table 6 10777, BIIFMEE &
BEEMENA 7Yy RSN DAL, BEZ2HE L% FRNERORLEZ S VB
iR, BB, SBBEMTHE THE T LTIV ASyVBAEEML =, B 6
EiTo7z. BRI THE., SHEEFMIOY TN ETDHL )V E—SBRXEST (EDX)
Z{To 7%

AS VRERORFEMREZE Fig. 12 ITRT, MEIIARMOEEERL . MEHIBBBOFNER
WDOWT, FHRENSDOEMOREZIZRLTNDS, £/2, FOONSERE TOES DL
HHETRLE. @BETIARMEICRIV T OBAMNEE TSI NSN3, 6 BOER
B 16mm ORENELU TV, HiIZ, EEIGENSBEEM TEETIX 23mm ORERRD 5
Nize =7, AT 7EMETIIFEANERIIEDT2ERNR NN, CNRASVREELT
Ko TWBDEEZ SN, BRIEIBDSNAN /., ZOZ EMS, HEEDENWR S Vit
LTI AleOs - Cr20s - ZrO: R AM O RIENEDLD TENW T ENbOM oz, TRFEOESIT
EEAERIENZNZ EN S, FFEICAWNWZ AlOs- MgO RDR Y > THiZ&BARICEL T
HZENHEEREIN.

6 EIDARIGARK TRICHHEIL L 0> TN 2H 0 H L. EDX 94 21T- 245 % Fig.13
(X5 THMIR) & Fig.14 (&BEME) \TRT. MRS VRA0V0EDTHI AT I A
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(Ca). WAMIRRSDOTINIZTL - 700« DNAZT A (AI+CrtZr) . RUSBRST TH S
% (Fe) OIMBEERLTVS, BEIOFESIIAMKTBOREOMBTH D, AT 7 HAER
TiE, EED S 3mm fHEE Tl Ca & Al+Cr+Zr WZENTNTHEBEEL TNBH, Ca ldE
EMNS amm fHETIEEAEREEINAR< D, #HIZ Al+Cr+Zr 13REMN 5 4mm LA ETH 60%
E—FIRo . ZOTENS, AT TEMITIIMAKYREICZA S TNHELTHBD, REHN
5% dmm DN EBNTHAYMEBEMNBEAS TBEORTICHET2HDEEZ5NS. ZORH
OB, WEERRATONANDOEINSROLAPREOME L IZIF—HLTRBD, X5
LB DOBEIZFEAERNI ERGNS, £, REDMS 4mm LFETIE Ca & Fe 2
HENBNWI ENS, HAMNDATTORBHIXNT ENGNo . 3~4mm {1iEICH S Fe
DINSNVWE—TREBRIVHERICHELEDDEEZSNS,

—7%. &BEMETH, ZEHS 2mm BEETH 2% D Fe R 20% D Ca MWERHEN. X
SUTRUVESBOMBENBERAE N, FENS 3mm f1E T Al+Cr+Zr HUZIET KRR,
ZOMBRHAMEBEMNBASTBEOREICHYTEDHDEEZ SN, ZOFEDMEL,
M EERRETONANDEI NS KO -MHARBOME LHERDZ &, K 27Tmm ORENEEZZ
EERLTVWS, £/2, K 8mm fHEE T Fe & CahITMCHBAI SN ENS, AYAND
257 ESRBOBEBIRR IO TSI ENTNo T2,

DL ED#EREMN S, AleOs- Cre0s - ZrO2 R AMNIEEEDENA T Tkt U TIHEENEDHD
TEL, HEEBRBEAREEBICANSHAYEL TH47REEZEL TV I ERTM
7o

5. &8

MEERBERY 2 AR L. BRELAERYET 2 20 OMEARARBELASEREB ZEEL
7o REBIGEREFEFE 7S AVMAEBE2MAAOEARMER L. AENARHIH O
=D DYEH ANBEBNSHRINTNS, &8, 2270 — MNEERAED B EEEME B
EYOBRBRREZT Y., REBOMERR 2T, RELBME(EAITREZRZS X5k
BEREREDRLS ., BRFOEEITOICHREINEDBDTHo 2, £, BEICH > TRET
BEHHEAMDOFT AR 2—L, RRCOHA, F1A4F L EOFENADK M &ML TIC
METHZENTE, FEHALBEBNTSITHEERZLTNWS ZLE2HRA L. £k, &8
it kD 5ERE LTz AleOs - Cre0s - ZrOz Rl KN AN O B HEABRZT V., HEEDEN
A U THEEREDD TENWI EEZASMI L. NAROTAMET Z KBEZEY) O KR
DIDICEETH D,

2%, MEARBBEASEEBEZRANS Z IR, BEBU ZOHICBEN R E R ARE
Lk 2 8UET 5720 O BB FEORBLRBRETV, KL )V TEREZEY OERLEEE I X
HZRBERENEOEMBRICETHENTES.
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Table 1 Measuring Items of Monitoring Instruments

Measuring Items

Range of Measurement

Output voltage 0~1000V
Inverter Output current 0~ 700A

Input power 0~500kw
Thyristor Inverter VOV::iit temperature of cooling o 100°C

Outlet temperature of cooling

water 0~100°C

Bottom refractory temperature 0~1200°C

Bottom refractory temperature 0~600°C

Furnace atmospheric temperature (g~ 1200°C

Off gas temperature 0~1200°C
Furnace Off gas flow rate 0~500Nm*/h

Off gas pressure —500~0 mmAg

Concentration of CO (high) 0~30%

Concentration of O, 0~ 25%

Concentration of CO (low) 0~5000ppm

Concentration of CO, 0~ 20%

Atmospheric temperature

(outside) 0~50°C
Furnace chamber Atmospheric temperature (inside) [g~100°C

Off gas flow rate (duct) 0~ 10000Nm®/h

Pressure (duct)

—1500~0 mmAqg

Output voltage of electric power

Plasma it 0~ 400V
Output current of electric power
unit 0~600A
Ar gas flow rate 0~500NL/m
N, gas flow rate 0~500NL/m
Inlet flow rate of cooling water 0~200L/m

Plasma torch

Inlet temperature of cooling water

0~100°C

Outlet temperature of cooling

water (cathode) 0~100°C
Outlet temperature of cooling

water (anode) 0~100°C
Distance of Insertion —600~500mm
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Table 1 (Continued)

Measuring Items

Range of Measurement

Secondary combustion

Outlet gas temperature

chamber '0~1300°C
Propane gas flow rate 0~12m%/h
Air flow rate 0~300m*/h
Outlet gas temperature 0~400°C

Gas cooler Flow rate of spray 0~300L/h
Outlet flow rate of cooling water [g~30m®/h

Ceramic filter

Differential pressure

0~1000 mmAq

Outlet gas pressure

—1000~0 mmAq

Ceramic filter

surface dose equivalent

0~100 pSv/h

Inlet gas temperature 0~400°C
HEPA filter . Differential pressure 0~200 mmAq
Differential pressure 0~100 mmAq
Outlet gas temperature 0~100°C
Gas scrubber Outlet gas temperature 0~ 400°C
Level of NaOH solution 0~ 1000mm
Reheater Outlet gas temperature 0~300°C
Outlet gas flow rate 0~800Nm*/h
Outlet gas temperature 0~100°C
Bag filter Differential pressure 0~180 mmAq
surface dose equivalent 0~10 1 Sv/h
Gas flow rete (outlet) 0~ 12000Nm*/h
Blower Gas temperature (outlet) 0~100°C
Gas pressure (outlet) 0~300 mmAqg
Concentration of CO 0~5000ppm
Ceramic filter(inlet) Concentration of CO, 0~ 20%
HEPA filter (inlet) Concentration of Oy 0~ 25%
Reheater (outlet) Concentration of NOx 0~10000ppm
Concentration of SOx 0~ 200ppm
Concentration of HCl 0~5000ppm
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Table 2 Melting condition of miscellaneous solid wastes
Heating method
Induction heating Hybrid
Composition of simulated
solid wastes (wt%)

Carbon steel pipes 73 72

Stainless bolt amd nuts 2 2

Aluminum sheet 2 2

Copper wires 2 3

Concrete 3 3

Calcium silicate heat insulator 8 8

Glass 10 10

Weight of deoxidizer .

(FeSi) X1 Zkg
Total weight of wastes (kg) 118.85 132.87
Resistance welding time (min) 247 274
Temperature holding time

(min) %2 128 73

Average 1500C Average 1610C
(outside the crucible) | (molten)

Holding temperature

Maximum 1658C
(molten)

Maximum 1667°C
(molten)

X 1 Deoxidizer is not included

% 2 The period from injection stable tracers electric power off
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Table 3 Concentrations of CO and dioxin in exhaust gas
Concentrations
Sampling point
Dioxin (ng-TEQ/Nm3) CO (ppm)
Outlet of the furnace 1800 933
Outlet of the HEPA filter 0.019 0.3

Toxic equivalents

: 2,8,7,8-T4CDD Toxic equivalents(ng-TEQ/ Nms3)

Table 4 Condition of corrosion test

Rotary corrosion test

induction furnace test

Oxygen-propane heating

Off-center rotary furnace

Device rotary furnace with induction heating
Material - Pigiron 11kg
Mortar +river gravel Mortar +river gravel
Corrosive (1kg1h) (200g./1h)
[Ca0/8i02=0.2] [Ca0/Si02=0.2]
Temperature 1700~1750C 1600~1650C
Duration 40min(Keep) X 10 step 120min
Rotation speed 4rpm (drum) 40rpm(off-center)
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Table 5 Comparison of corrosion and osmosis resistance

of seven refractory bricks

Refractories(brick) Corrosion Osmosis
SiC X (oxidation) O
Al20s- SiC A(metal Corrosion) O
ZrOq @) Alcracks)
MgO -Cr20s O X
MgO -Al:0s X X
Al2O3- Cr203 -ZrOs © O
Al20s3- Cr20s O X
Mark © : Excellent O :Good A : Notgood X : Bad
Table 6 Condition of melting test for confirming corrosion resistance of

Al-Cr-Zr type refractory bricks

Condition
Number of test 6 step
Metal(75wt%) : carbon steel, stainless steel , copper wire ,
Simulated aluminum sheet

solid waste

Non-metal(25wt%) : concrete,glass,

calcium silicate heat insulator

Heating mode

Hybrid

Duration 4.2~6 hours test
Temperature Average 1600C (Maximum 1720°C)
Slag basicity Ca0./8i02:=0.3~0.5
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Post

e

Elevating Motor for Secondary Arm

Elevating Motor for primary Arm

Reduction Gear for

/Turning of Plasma Torch

N\
Woper Chamben - = L1 L o
Swinging Mechanism :ﬁiﬁi
for Plasma Torch Hig
. 5m Tm

R i s s B -

Fig. 3 Melting Unit (Plasma Torch)
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Fig. 13 Depth Profile of Ca,Fe and Al+Cr+Zr by EDX Analysis
in Refractory Brick Sample Corroded by Molten Slag
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Depth Profile of Ca,Fe and Al+Cr+Zr by EDX Analysis
in Refractory Brick Sample Corroded by Molten Metal
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