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Table 1. Compositions of waste solutions?

Country USA 1\‘/:1{1}; Hﬁﬁf}; L[SI{S
Fuel type of source | PW-6 nOX F.R. IBR
Burn-up (MW.d/t) 33000 3000 100000 100000
Rating (MW/t) 30 100 200

. kg oxides/t fuel 83.8 50-100 111.4
1 soln/t fuel 378.5 2400 378
g Waste oxides/l )1 43 241.18 89.5 294.77
£ Solution Normality 0.5
Oxide of Fe 39.9 2611 2.4 12.8
Al — 48.63 9.2 —
Cr 3.41 5.33 3.5
Ni 1.48  3.37 1.7
Na 63.0 3.1
Mg 60. 275
Zn 4.13
Oxide of U 15.44 0.533 0.42 2.7
Pu 0.14 0.0045
Np 1.15 0.045
Am 0.24 0.165
Cm 0.05 0.0045
S0, — 20 —
PO, 1.8 1.4 0.57
F 1.7
Oxide of Rb 0.94 0.994 0.69 1.8
Sr 2.80 3.005 1.98 4.1
Y 1.58 1.733 0.45
Zr 13.06 13.45 8.01 27.1
Mo 13.67 13.36  7.65 34.5
Tc 3.41 272 192 7.8
Ru 7.85 6.273 3.18 29.4
Rh .27 1.796 0. 7.6
Pd 3.92 2.33  0.36 19.6
Ag,Cd, In, Sn, Sb  0.49 0.40 0.12 3.4
Te .92 1.47 0.87 5.4
Cs 7.61 7.33  5.64 29.6
Ba 4.14 3.61 2.34 10.4
La 3.91 4.12 }
Ce 8.78 8.93
Pr 3.92 3.9
Nd 11.95 13.51 20.55 ) 88.0
Pm 0.32 1.10
Sm 2.44  2.35 J
Eu 0.53 0.157
Gd 0.36
Total wt FP oxides 94.87 92.58 54.36 268.7

* Figures in grammes per litreexcept whereindicat-
ed otherwise



A AR RS BLRE 2T

10°CiY == WAL, 2 %E LRHA A Acti-
nide R34 JLHK7T LELHIoIA s o] BB o
= BTN RREE BFshe AR Jehva gleh

3. E#ke B{tEE

BOHEEEYS I—&E—E =8 BE o=
+ Y TEE MRS B 3 22 22 EHE
MR R stz 9ok wel4 o] BES By
E @A) 9 BEIRA Jd4: @ REE,
@ TR Bk, ©@ B LBW RxE, © ik
5o &%, ® BREHE © &EB2Y 25, @ By
R, BHE % e BT £#S T T
| Bige, BAEI gl

el = HEmE BRST EAAA B
Tk BAEES REDE BREAA kA7 =4
= ZEEAAN, A4 1Y 49 718 312 B
o EeE BETEA sl e B, s
I Yk

—BHe B REEATEERY EERE TRES 1T,
755, 2% B = RERE, 394 SEdt 2=
Azt Foer Eastd 44F 4 Y. PUREX
T4 QA= BRF ALY THEL FHY
BA AfigE o] 917 w2l A 2 1A TS RER T

23%
WASTE SOLYTION
ADTIVES.
ADSORPTION I
EVAPORATION
and / of
CALCINATION PRE SSURE
L SINTERING
EVAPORATOR
and
[ MELTER J MELTER

CALCINE GLASS or CERAMIC

FURTHER |
TREATMENT

METAL MATRIX
or

COATED PARTICLE
Fig. 4. Basic solidification process

2ol U = et
1—2td TRE AX dAE ELBRE BEYD
(Calcine)olg} A =d] o]8 BEEKME-S 500~800°C
oA #&THE . F24d4 B m Y& vk} o] 80
0°C LATFell A ®lgbape] K5 BILpE Hiisx
I BHSL #0.05~10wt % HEe] vlAZ Yo,
A HEd o 9w EEEE Hke Pot Calcina-

tion, Spray Calcination, Rotary-kiln Calcination,

Table 2, Summary of thexmal decomposition results®

i - . decom- .
yield (weight) [ass df nal
chemicals maclz)lgaitl‘llmd orm r Theore- aso;ilgg p(t)::rtlgn emr:xlp. remarks

pany | tical obtained| form (uc)' °C)
AI(NOs)s. 9H,0 Sherman Solid  0.136 0.137 Al-O4 53 460
Ba(NOy), B.D.H. »  0.587 0.58 BaO 206 805
CsNOs " v 0723 NOLOMSE co0 52 Volatile
CI'(N03)3 9H,O 14 ” 0.190 0.189 Cr203 33 466
TFe (NOg)g. 9H,0 ” 7 0. 198 0.194 Fe,04 46 367
Mg(NQ,),. 6H,0 Fred Allen » 0.157  0.157 MgO 43 502
Ni(NOy);. 6H:0 BD.H. v 02 026 NO 85 g5 o3 or/0 CNIOHNO.
RE. Nitrates  qeo Metals & 5386 0411 MO, 50 836
Ruthenium Sol. 1{223;‘?;, Aqueous , 4pp  0.021 RuO; 37 557 But volatile above 1000°C
Sr(NOy); B.D.H.A Solid 0.490 0.486 SO 339 738

UKAEA/ . . 170°C:U0,(NO,),. 3H0

UOZ(N03)2. 6H20 BNFL 14 0.559 0. 559 U3Og 40 851 290oC:UOz<OH3) I%OB‘ ;Hgo
Zn(NOy),. 6H,0  B.D.H, ol 02740275 Zn0 74 572 20°-820°CZn(NOw)
Zirconium Sol. MAERESIUM QAUEOUS o 550 pgp 21O, 24 656
LiNO,. 3H,0 ~ Kochght 5 1py NoConst. 130 56 Volatile 254°-541°C:LiNO,
NaNO, Analar ” 0. 365 ” Na,O 588 Volatile
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Table 4. Radiation ant heat-generating
characteristics of hlw

224 74 dojx = v 23] (Gl Vitre- V’Activity Decay Heat”
1 ]. 1delxls Eftis -,1-.12]( ass or Vitre (Ci/Canister) (W/Canister)
ous material) £+ A2} (Ceramic)o]gl A c},
FEULEBE AT RIS BRYY R T 250 days 17,700,000 83,600
wlz} BB o). F#H =4 = silicon, boron, calcium, lyr 8, 960, 000 43,600
titaniun 5} SR ETE 9% 2 52 5 + 9g 2yr 1,880, 000 25,160
7/.\] o] r;} 3 yr 3, 200, 000 14, 480
5yr 1,930, 000 7,840
10yr 1, 280, 000 4,480
4. BEftmel #% Y
100 yr 142, 000 460
N - Ay 1,000 yr 464 10.9
EHIE = kAESd BT EABEE I 9 10,000 yr 138 31
o] BT R 38 doAe BRBERDY kZ2 100' 000 yr 66 0' 28
% FEsle JH BEEY BT REEgEY & 1 000'000 vr 16 0'011
Hizs, pRgshel] o3k B bfse] e, BatiRel =g o )
Table 3. Properties of solidifid high-level wastes?
Properties Typi Waste . Thermal Long-t Leachrat
ypical oxide D e“S‘E,,Y Strength | conductivity ong-ierm eac rza €
Product components (Wt %) (g/cm?) (W/m-°C} stability (g/cm2.d)
Qa as Caf, Bulk) None ,
Calcine Alas AL,O,| <0.1 | ,(BYl 0.13~0.2 | Not required | 0.1~1
Zr as Zrz()z3 1.0~1.7 (powder)
Nad Hard and Risk of
. ard an isk o 5, 10—
Boro-silicate glaSS :(2)3 2.5~3.0 brittle devitrification 1075~1077
A1203
P205
Phosphate glass Na,O 15~30 1.0~1.5
Al O,
SiO Similar to
Glass ceramic A12(2)3 borosilicate E?;? and Stable
B;0; glass
Glass ~6 Ductile 10 Reduced 1075~10"7
Glass-metal beads risk of
matrix +Pb alloy d divitrification
Ceramic-metal tl));l;dss hate | 10~20 Stable
matrix +Pb alloy
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(1) Feed tank: (2) pump; (3) evaporator;
(6) tubular heat-exchanger; (7) heater
(11) crucible; (12) receiver;
filter ;

(4) concentrated solution contalner
"(9) cermet filter ;
(13) tank: (14) bubbfer-absorption’ column :
(17) vacuum pump; (18) .smoke stack; (19) tolley with crucible; (20) Hoisting device.

(8) drier;

(5) dispensing pump;
(10) disc-type pneumatic feed;
(15) coarse filter; (16) fine
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