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In order to apply thermal plasma melting method to treatment of low level miscellaneous solid wastes, it is essential to
understand effects of treatment conditions on the migration rate of Cs to the molten slag because Cs is an important nuclide for
evaluating radioactivity in the waste before disposal. It was found in our previous studies that the effect of the waste composition
ou the migration rate of Cs could be evaluated by using basicity under the same heating condition. To establish a method for
evaluating the effect of the melting conditions such as waste mass and heating power on the migration rate of Cs, the vaporization
behavior of Cs is discussed by measuring the temporal change of molten bath form and concentration of Cs in the molten slag, The
temporal change of concentration of Cs in the molten slag was expressed by a first-order type reaction rate formula when the -
samples were melted completely. The concentration of Cs in the molten slag were calculated from the rate constant and the result
of temporal change of the molten slag form using the rate formula established from the molten bath formation model in a batch
melting process. The calculated values were in good agreement with the experimental results. We found that the migration rate of
Cs to the slag layers depends on the vaporization rate constant of Cs and the melting rate of the waste components forming slag.
This result suggests that the effect of the melting conditions such as amount of inorganic waste materials and heating power on the

migration rate of Cs to the slag layer can be evaluated by using the melting rate of the waste components forming slag.
Keywords: low-level radioactive waste, plasma heating, cesium, vaporization behavior, slag

1 #E BT B 72 ”%@lmwm«@w%ﬁ&ﬁ@%ﬁzé

HETLIELENEETHS.

FEFNRETNSFRET HEL VSR E R FEZE
Wi, EUNOVEEHEREMER T - tB0NT, &
WHLSENZEETHS. 0D, HE, HEELLS
?5t®@r%¥¢JK%b%&ﬁ%@@%ﬁ&%%ﬁ
DEHEBINORFEHENED SNTNDS. TEEE) 18
B ORICERAL T 2 2 ERBHF DTSN THB O,
DD ONBEMEL T, EM - UEEFEOLREDEIC
ENFZINETHREBT 2 EERLEL - ICER
692 FEOBRFANED ENTVWB[2]. ZON, AR
HGRE, HALEDPKRELS, BEEOBRUADIICENT
BEEADERLSTWAERS 3.
BEMETED—DTH 277 A EEL, FEEY
DY - (LZHEIRIC K 5 TEIBOEE EH TG
TEDIEDNG, MEBREENE —FAMLETE, &
MNEOHLEZERIETEDRRDBHZ. ZDTIXX
ERNEZ MEREREYNEAER T 5D, A
@%@ﬁmlmwm@ KADET BYEEFTH &
ZHERTDEEDIT, HROASHOBEEEOBNERS

T Vaporization behavior of Cs in plasma melting of low level radioactive
solid wastes, by Shinji Yasui (shinji@criepi.denken.or.jp) and Tadashi
Amakawa

EATRMRT BAEIRKAFTESH Electrical Engineering

Department, Yokosuka Research Laboratory, Central Research Institute of

Electric Power Industry T240-0196 B4 E i K 2-6-1

91

%%bm,;mifg,%l¢%¥%LE«@77x'

TR OBHMEFEME I REBERBRIC LD ERL,
BRIV U TR B E LR R RN BT o i %
BATBHIEBEEZHENMILE[34]. LiL, BRI

BMEEEICDWTIE, ERETLETH S Cs VAR —
HEEA AT AR ELTBIT L 34]. BEHED Cs 13,
F—KIBRILGIT BN TRER O R TE TS
HBRyY—VIUT Ty 7 (SF k) OF-HEO—D&
LTHWSNTWS[S]. HERERYZBa0E L CE
BT BEEEOBFEETFMFELLTIO SF HE2F
AT 2581203, Cs 2AmELEPICRE L THIET 3
ZEMBETHS.

75 XEBENERD Cs BITEENI DWW TIE, Cs O
25T BANOBITR AR, e Ee, 255
DR EEORRITDNT—HREIN T B[6-10]
B, Cs BERICEZADBRMNESRAEOB BT+ MIE X
NThigh, EELR, INETIT, GBERIZSZ3
BREVOMRDOEZE LR, MEH AR EOBERSEEN
—ETHNIHEEOMN > ERBMICTHMETE, CsBE
BH50 BEALHERTES Z &/ 825 T L[11-14].
UL, SBEEEMOEBILOMEAL 17 & 0N L
7S Cs BRAFRIZE A 2 L B2 FMET B 201013, AR



JRFFINw 7 T BB

DEBIROEEEE LT Cs DERFEHEITETS
BEDRHD. IOk, CsRERIIT R DERAEEME

DEEVHFEORSEREWETE 2 2BMWELT,

AR T BBBERIROBIIE s BEROBRE
HN[15], BRMLER D Cs BREHIIDOVWTREL .
ZITHE, TSAVFICEEN BTy FLTHET
— U T SAIEHRKL, BMT BNy FOE SRS
EL7=.

2 HRAE

21 REREE

FERTHL, 100 kW 7T X< iSRS A& B 3,16] &
RAni., FEBIZ, TS5 h—F, @203, &1
BREF ¥ N—HRICRET 5 2 &2 & 0 B Rs
DFENFHRREEHEHETEZABEEETS. 752
Y h—FE, ERIBILI DI ANY T AT ER
Wy R TTHY, TIRXIHAELTTINT
(10 I/min)Z AWy, ERBTE— RTEE L. BEs>

I, KB DORF > L A8 > 7 ORENT NE 230 mm,

BTE 220 mm OT I FHOBOEERIR O CH
ETOBBERR-THED, ZO7IITHOBDOEER
BT LT,

2.2 BEEH
CREZEYOBREREE L TREHZ, BREEYO
BEEEE LT, ChETRIT> TEE G BERICE R
L FERYH RO P EHMARM-14) & BRI, RIRO®
L) (Fe05, ALO, Si0;, Ca0) ZRAL THWE. &by
W, MERBEEMOWEE O (Ca0/5i0,03-1.0)825%
& U TR & B % (Ca0/8i0,)=0.7, (CaO+Fe,05) /(SiO+ALO;)
=1.0 LEREL, TOEERENL% Fe,0,: AL,0,: Si0,: Ca0=3 :
2:3:2 &Lk, MEKBEREYOBENRELSNT1ES
BT HLESBEEEEHOBREDIY 10:3 THHDT,
VERIERIENE, DeRHE (S8400) 10 kg, TRAFEE{LERE 3kg
ELUT. BSEMHEEED Cs & St #EEL - IEEED Cs
& St I3HEEORETHWE, b, Srid, BRI
EE2BEXZTBUIBTTIIEME34], HBRI&ICR

BAHRASTORPRBREQEEZTET DI HNE.

CsBIUSrDEBERFNTN 26 & LT,

23 BEEH

BRI, Cs OFRFITH U TABERE TOLERIS
PREGELRWREE TR0, oM LOEZETER
LSRR T k. Sem BOT 0y 7ROFREE
PR OEALHEE S 51RO Cs & St O L 2R
HLERBETINIFHOZDENICAN, XKEF v

December 1999

N-WEEZRHZTEBRLUIZE, Ny FHRCARBLE
U7z, BRI, Fv O NNENZ2 kPa OBEI RS
L BB, 7oA BRERALL TR A % 20 kW
(200 A, 100 V), 36 kW(300 A, 120 V), 53 kW (500 A, 106 V)P
SERBICHEINE B TITo /. AEEHE, 20 kW (20 5),
36 kW (30 43), S3kW @3 NOMBL—47 > Aok 048
BT HEEMRLUIL. 22T, BRBULAESY A b
OYRIRD I ZAT > T IBS — 4 2 A% Figl KRT. Fh
TNOMEBHERL, Figl 1ORLE 1~6 DinEiE - rpg
WHELERCY - PSS EWMM L TRT LA, &
RIEMLRE, REN2BAMT S X TOMIBVTIRE
BEDLZDENTE(LL THERL, #sreBaal =%
W, 2DORBEHEETE I THEE2L88RM ORI HE
U, PN THRGARIDER L. DLoskics
DIERLHEZ HNT, BB 2BART 281 0E
BREMEIR E S X MIZDWT, BEDLSEMARL & Dk
EoHL, MBEREMICHT S Cs BEREFH -,

24 FREMEEBLUL RO
BREEDT, REOEM EBICZS Y, TEics
BO 2 EREED. ERBRTRZBREEDSEE
EXTTBBLOFARMIONT, FhENER AL
LR 2T o7, BB L TERBERBULRIZ DV
T, HUDIC2EoBEREEHAIL, 20, X570
B Z R 28, BREULEN S 25 7 EREL
TeRBBOEEAEHLE. ASYTOERIR, BREL
HBOERNCSBBOEREZE LMW TRDE. Fi%,
BLOENTEME L THZBREILRIZDOWTIE, 201F
NOBEMEEEIROHEL, AS7EXT IV ESELE
®, TNTNARRERBRBOEEZEBELE. 22
T, ASTWTDNTIE, BRI L RAREO S B R
RESERAMBEUTERS UL, BEPICRAL
AN, KBF¥ oN—CHBETIEDEHEN R &
EBIRBIZNDBDENE B, KEF v 2 N—HIcH

Vi IS
: e
2 —
3 ;
. 5
5
6 >
600 S3KW (5004, 106V)
—~ 500 F
36kW
400 £ 20kW (3004 120V)
@ 300 L (2004, .
8 200 [0V L LB L IR
: 100 ARERC LT = il

0 ZIO 40 60 80 100 120
HOZLEER]  (min)

Fig.1 Heating conditions of the respective melting tests.
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Table 2 Analysis results of the treated waste forms and dusts.
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kg) (kg) (kg) | (kg) (mass%)(mass%)| (kg) (mass%)(mass% (kg) | (kg) | (g) (mass%) (mass%)
11294 687 981|094 036 073 | 049 046 0.59 1.75 | 3.18 | 34 16.7 0.06
2 1420 561 981 | 1.28 0.25 0.69 | 0.72 0.36 0.52 1.19 | 3.19 | 38 239 0.05
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Fig.3 Concentration of Cs in the slag layers and the
migration rates of Cs plotted against the melting time.
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Fig. 8§ Change in the weight of the molten metals and slags
with the melting times.
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Fig.9 Comparison between measured and estimated values
of the migration rate of Cs to the slag layers.

Table 3 Melting conditions and results of estimation values of the migration rate of Cs to the slag layer

SRR HETE AR

HER Wmo  Wso  No'  Pe” | AWe AWg AV | coitfrsw)

G A—F (kg) (kg) (mass%) (kW) | (g/s) (g/s) (cm/s)| #wlE £l
ML —4 211038 315 083 52 5.8 1.3 042 57 57
890 509 085 54 5.9 22 0.67 68 80

9.68 399  0.87 58 6.4 1.9 058 65 69

Bttt | 981 316 083 53 5.9 14 045 59 53
NEE 1035 255 1.02 49 53 1.1 033 51 52

9.82 1.63 080 57 6.3 0.9 028 47 47

9.80 110 0.5 57 6.3 0.6 020 39 31

982 315 021 56 6.1 1.5 0.46 60 57

Cs#IffiEE | 1009 280 036 57 6.3 14 042 58 49
9.92 316 062 56 6.1 15 046 60 61
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Fig.10 Variation of the estimation error of the migration
rate of Cs to the slag layer.
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