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Abstract: Glass vitrification technology will be used to treat high level liquid waste(HLLW)
of Sichuan Environment and Protection Engineering Co. Ltd. (SEPEC). But this kind of
HLLW contains high-sulfur and high-sodium, it slows down dynamitic process of the form of
glass, restricts oxide loading of the waste glass, and causes yellow phase. That impair the
quality of waste glass. Using simulants include many kinds of glass formulations are

prepared accordingly to contents of HLLLW, and researched and verificated. Decreasing the
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contents of Si and B in basic glass to raise contain Na, SO, in waste glass; adding Sb, O; and

V,O; content to increase oxygen ion in molten glass to increase its basicity. After compared

the glass formulations and make improvements in laboratory, then the recommend

formulation is given. Using this kind of glass formulation to do cold test on PVA facility to

test the process properties and quality of waste glass, without accumulation of a separating

yellow phase, the results meet the requests of its standards. Project of SEPEC (VPC) takes

this kind of final glass formulation in its basic design documentation.

Key words: glass vitrification; formulation improvement; basic design
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Table 1 Analytical results of the chemical composition of a VPC simulant sample obtained from the manufacturer
for control measurements by the INE-analytical laboratory
JLH =447 VPC B0 IR W Iy 4 Ak i o 25 VPC B0 3 W A 9 H R (e
(Elements) " (Oxides) (Total oxides in VPC simulant) /(g « L~ 1) (Target oxides in VPC simulant) /(g « L™ 1)
Al Al, Oy 9.116 8. 820
Ba BaO 0.010 0.128
Cr Cry O3 1. 625 1. 810
Cs Cs2 O 0.695 0. 730
Fe Fe, Oy 20.513 19. 700
K K,0O 1. 293 0.573
La Lay O 15.177 12. 355%
2.645%
Mn MnO, 0.105 0. 081
Mo MoO; 1. 154 1. 181
Na Nay O 46. 870 45.103
Ni NiO 3. 604 3. 600
P P,0s 0. 349 0. 434
S SO; 4.418 4.592
Sr SrO 0. 180 0.262
Ti TiO; n.d. 0.910
A\ V; 05 4.612 5. 000
Y05 0.072 0.097
> 109. 793 108. 000
H* HNO; (mol/L) 1. 50 1. 50

7 (Note) : 1) F ICP-OES il if , Cs.Na ff F-AES il it (Measured by ICP-OES(inductively coupled plasma-optical emission spectros-

copy) ;Cs,Na by F-AES(flame-atom emission spectroscopy) ;
2) F Lay O3 /8% UO, (Lay O; replaces UO,)

3) H Lay O3 fAEBR UO, 419 1 5 76 & (Replaces actinide except UO;)

4) % H % B (Not detected)

3) BHEAE &R HAD T R /9 A

AT R B 5 R T 3 Ao Sz A Ty
(D) ICP-OES #:5(2) 1IC #:(lon chromatography) ;
(3) XPS 3 (X-ray photoelectron spectroscopy) o

HoA TR %€ J7 vk R W SRS AT b 5 KOH —
L 7E 400 “CF InBE 1L . ¥ 205 SRR v i 2 3R
B J ICP-OES 2 73 #r 355 Hh HoA o 3R o3

4) RS VERE A I

R RE ARSI < Ay (5 T 0 (5 P ORGSR B
KA AR AE ST . T 00 5 1) B B A ol B SGAE
1150~1200 CF7E Pt 8 P 1A 2 h, B H G40

BESHE B AE] 1200 °C 2 h Ji5, fl e e Rl B
T 7E 1200~900 CHEE P . &5 50 °C, #EIT RS BE
U B G A T i

FLBHL 36 K 0 . 7E — A T AL O, il 5 1/ &
(10 mmX10 mmX25 mm) Wil A 2 1 Pt iy
A 35 A B 38 R v s R AS TR B T 00 A AR 2 )
J5 Rl A B H BEL £ T A9 FBL PR O 50 kHz,

PeES U R B APERE I & (1) MCC-1 #8531
SRR SRR S R AR (SA/V) =
Lom 'R HEAER P IA LB TFKEFEREA

WA R MRy 90 °C LI I ] M 28 d;
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(2) Soxhlet 2y 2 2 ¥l 52 55 . 52 56 %€ B N 8% 3
250 mL Y 25 8 7K, ¥ F0K R BE 4EFRAE 25 °CL
5 U 25 45 O RE i Pl s T A G PN R R I
BN 5 mL, 2 N 99 ~99.5 C, ik
200 mL/h, 12 L[R2k 30 d,

5) LI TAER T

LI = B T BT B LA T 180 M
it R REAS B AR S AT T RS, A 1
130 S il 3R 21— Ffoxod 2 85 40 45 g ) s fL 1Y
IS AL 2 By TR R A TR 1 IR W B B B T
BTSRRI A ORE Y 131—148
50 R 1 15 ) B 3 T R AT — S i OB

i 149—172 5 ), DA /& A i 5088 oK 7 A 7
VER IR B 5 . e . 6 T 1Y) R ) B S A 4y X
AT AN /N CRE L 173180 5 1€ T i)
HEAF 1 R P B ST T
1.2 EARFREYHBEAAE PVA EENIKEK
I E

IDIRF W b S

PeamRl . AR 1~3 mm BB ESER . i db A
(5] 75l 55 0 % JE 2 W) A 4k 552 56 2 0F 5 1) e I HE AR
R B IC  lE .  2 MR E R R e
H (FZK) 14 5 9 kb BRI 58 i CINED 43 B 19 3%
TR 5 Ly Fl R 22 V0 H

# 2 FZK-INE XJ B RRH 5 36 0 A7 45 2R
Table 2 Control analyses of glass frit made by FZK-INE

A H#R{E (Target) F-#{H (Average) XoF B R AR 7 R I B o i 25 3 1R
(Oxides) w/ % w/ Y% (n=2) (Standard deviation, specified for the glass frit production)/%
SiO, 53. 44 54. 09 52.74~54. 14
B, 04 14. 60 14. 95 14. 00~15. 20
Na; O 5.21 4.99 4.81~5.61
Li, O 2. 60 2. 50 2.30~2.90
Al Oy 4. 40 4. 31 4.10~4.70
CaO 8. 00 7. 60 7.60~8. 40
MgO 5.20 5.27 1. 80~5. 60
BaO 5. 95 5.83 5.55~6. 35
Vo0
Sh, O5 0. 60 0.58 0.40~0. 80
> 100. 00

T (Note) : 1) W F X R BEH L 7K 8. w=1. 79% 19 Vo Os £ % i 1 19 BaO f{#5 (For the glass formulation test the portion of

w=1.79% V,0s was replaced by mass basis BaO)

B DL 2 - 1K 0 P A A 0L R i B A
VWR international 2 &) R ## SEPEC & & 4H 4y
(AL R AN &5 i WL 3% 14 VPC MR % P 2k B
FRAE7F2) Bo il . 32 A 0 155 400 W 2 28 1k 4 2]
95 % iy JE =X, LA E B 9% #£ FZK-INE 3% 55 [# 16 1%
£ GBIV Uk BB B 5 D B ALLB AR BRI T
Ko INE G 52  i 2 AR G A5 ik B - 1
{E OV 2 95 %0 W B - R T F 55 31 1E % 19 100 %6
WO T 1,

2) 5 0 Tk

W R TTo e K i £ I NN D EN ) A ST

INE ) PVAREHE D,

3) it

1 IE 2B 3 I 7 B ik 3 35 /. AT T A
5 W T ES R JE D N B R AL R A 3
RGNS B IR DR ) A T Y
%, WA IR G T ih 1E 20 B 5 I 7 3R
Pl g A OE 2O 50 I B AL AL B T8, 7 m AR A
JEW e T 60 IRBEIE TR . AE R IRBE IS BB
FTHeiE 3 30 kg F 80 kg Iy £ L 2 MAE  HE i it —
e 150 g, BEHEBC J5 il 5B A7 1 — 2 32 B A
ST 3.
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Fig. 1 Simplified flow diagram of the inactive prototype vitrification test facility PVA

F* 3 PO K 3 2 s A B

Table 3 Main operation parameters in glass formulation test

No. 2§ (Parameters) ¥ EfE (Data/value)
1 [# 1k 1 A5 3k it ( Total volume of simulant to vitrify) 8.7 m?
2 BB AL FRRE 7 CBEAUI - M2 16 BR 2R 48 3 VR WD (Feed liquid treatment capacity ~15L/h

(simulant+ wet dust scrubber rinsing solution))

3 3% 3 7= % (Glass production rate) 10 kg/h
4 B 4% M T AR B4 B B 77 28 (Specifiic glass production rate) 23 kg/(h » m?)

5 1R ) 8 5 0. 25 % (Glass loading with waste glass) P-4 (Average) 16. 3%

6 F R 23 A A 9 25 SR (Air flow rate of each bubbler) 800 L/h

7 Iy 38 77 (Glass produced amount) 5.595 t

8 Ty EEBE 5 A% (Total number of glass samples) 120

9 GEVE 1Y 3k 35 45 25 50 (Number of canisters) 14
10 A (Yellow phase) FE AT UL 14 #5 40 (No visible)

AL BB 2o AT K
) EEEe
ARSI ot 36 61 5 T o O o
21 REERMEHHGUEHE Na ST
XFBE 4T B A U R T T XANES

(X-ray absorption near edge fine structure) il L2y :{ lfﬁ%%(Glass) ,#Tﬁ%*(yonggitation);
B RR T 2. 2 A B Sl H 2;*;;:;*;:;1@;

S w=0.85% 1 SO, X WHE, WHIEALES 2 5 ~ 0.6 (Peak not seen in glass 1 or 2)

A w=1.03% K SO, L M. T hE 45 2R 04t __Jify

2 AR W BB AL S W TR 2 482 eV, X I 0.21-

{5 46 CaSO, Fl Na, SO, 11 U {5 A — 3, 7] LAk 7 3450 2485 3490 7495 3300 3505

E/eV

VT S T P B 5 R A R B DB R R B KA
TE 5T 55 B0 0 45 B0 AT ] I 37 AE BB 2 2 AP FR L Y XANES
d PN . SOF & DU T 5 # L ok Bk i B Fig. 2 XANES of glass sample 1 and 2



w3 S ¢ B S R T 5 185
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iy By - I BEPL I BRI BB 25k b, A OF
L RE W 15 Bl B I A o 7 i O U A SO, O,

R E RS SE B M BOREEIE R R AR SOT . BRI TR P A
2 4 - 2 2 2

PR3k 3 43 il SR G A S 38500 2 0 B B e e Ry
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BaO SE & LY ad, v LhBG in s dE . BT8R T4
BrEEHh 5l A LT \Na™ (K" [Ca®" \Mg"" 5 Ba"" 4
PHES FZ A0, 5 AT BB O . O
AR AR O B AR NE R T O ki
IR 1% 365 it ks ) 0 A 2 4 W 3 40 I 4% L T I
ZUs T AR SO MR A, e A S
AR AR Al B R g AR AR AR . BRI An
TP

O+ 0" =20 (D
145, Li; O Na, O 5 CaO X #0198 647 4= 1) 1

SO, Fl O 7 Ry SR U i A6 32 38 1 M AR o, 24 9%
AR O F0 O, 8 2, WV ) 22 5% 3 B g 08
RAELL SO M M e s s ik B, 0 &
BL2 Bl B 25 a0 3 ) 2% vp, TG A 2t D) SO, 8 SO,
% kA RBA
2.3 LWEERAMRLIERE

S S A PR P AR ) BB A
17 T 5E AR GE SR 8 15358 1Y L 328 A9 N B s
e B B B E Oy . 36 4 M ok L 900k 0 e U A A
e 75 B4 1% 400 38 38 A 2 B 4 55 DTS 52 56 8 A 7 38 0
2 B % EE

FA AL T IS R T 0 U 0 B IR AL B4 5 ORI S B R G B T Ak 2 T R L
Table 4 Candidate glass formulation (GF) , preselect GF,

final recommend GF compared with GF of former laboratory'!!

w/%
,j AT 3 5 16 3% B 3 T 3% 3 55 5 AR B
(z{)kﬂ,:l%) (Former glass) (Candidate glass) (Preselect glass) (Final recommend glass)
e WORK BOMUE  BORK REMBOR JURE RUIBOR O BURN MR
(Frit)  (Waste glss)  (Frit) (Waste glss) (Frit) (Waste glss)  (Frit)  (Waste glss)
Si0O, 59. 80 50. 23 50. 96 42.55 53.76 44. 89 53.76 44. 89
B, 0, 22.00 18. 48 14. 68 12. 26 14. 68 12. 26 14. 68 12. 26
Na; O 5.00 4. 20 7.04 5. 88 5.25 4. 38 5.25 4. 38
Li, O 2.30 1. 93 2.61 2.18 2.61 2.18 2.61 2.18
Al; O3 3. 50 2.94 4.43 3.70 4.43 3.70 4.43 3.70
CaO 5. 40 4. 54 8. 05 6.72 8. 05 6.72 8.05 6.72
MgO 1. 00 0. 84 5.23 4. 37 5.23 4. 37 5.23 4. 37
TiO, 1. 00 0. 84 1.01 0. 84 -
BaO - - 5.99 5. 00 5.99 5. 00 4.16 3. 50
V205 - - - 1.79 1. 50
Sb,Os - - - - 0. 60 0. 50
IR S A 100. 00 84. 00 100. 00 83. 50 100. 00 83.5 100. 00 84. 00
(Total in frit)
PR P A it 16. 00 16. 00 16. 00 16. 00
(Total in HLLW)V
AN E ALY (Additives)
BaO - - - -
Sb, Os - 0. 500 0. 500 -
V,0; - - - -
soY - 0. 586 0. 586 0.586
BB PR ALY 100. 00 100. 00 100. 00 100. 00

(Total,glass frit+ waste oxides)

7 (Note) : 1) 7EBEFEHEHI = . UO, A La, O340 (UQO; is replaced by La; O3 in GF development) ;
2) TR R CRP S A =1, 25% ) SO, 48 % T L8 3 w=1.5% iy SOF~ ) (Excess sulfur added to glass

batch(w=1. 25% SO; equals to w=1.5% SOF~))
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1) e 358 1 I 40 % 38 R ity s 1) 25 A7 O Rl A AR G304 RS I e 6 1)

M4l SEPEC & 5U% W 4R (3= 1) fE X B FI) B A i b 0T B3 B A B Y BE )R TR
B4 58 1A A B 1 T W) B 3 8 0 TR ST A ek S 1Y R SR BN AR AT OUT A 1 I W B AR T h
MR (RO, EYECDBEFRN 16% 25 SO W BTR A EOEE T 0. 9500, AR 454
(BT L2 B0 - 55 DNHT 56 55 % B 60 00 B0 00 B0 20 R AT W SBEIE AE ol 100 M 45 7 R 30 308 0 T s ) 2% A8 i
TR A BE Y IR W B B 32 A R ) SI0, Al AR AR IR BT X Bt A 2 R e IR BR B CED
B, O5 1M % + 42 J& b 4 (CaO MgO) L) & Na, O 25 SO0 |'H w=0.816%),

Ma BB, AN ESEH w=0.5% TN 5 3 149 I 40 B 8 H BEL SR AE 1150 °C A 2
Sh, O fl w=5% 4 BaO, F6E2) Q« em, FEER VT B Z . AR 1R

16 35 1) R ) BB AL AR B R BE D LS5 2R 9T JEAE 1150 “CY g 25 dPa + s, MM 7E 950 “C YN
5. RO R PR MER T B 243 dPa e s T EORE L 202500 DA BCHE .

5 BRI W) WEREAT vh AL 7 Y B K
Table 5 SO?  loading in candidate glass samples

WIMAR SOt M2 SO FE 7%

B IR 0 S s (Mass percent of SOF~ with different SOF~ addition to glass batch) /%
(Methods of sample 1.0% 1.5% 2.0%
preparation) T b Bt K St B T Bt
(Nonagitation) (Agitation) (Nonagitation) (Agitation) (Nonagitation) (Agitation)
1) 0.95 0.97 0.97 1. 39 0. 94 1.51
(2) 0. 95 0.98 1. 06 1. 45 0.97 1. 80
(3) 1.01 1. 00 1. 33 1.43 1. 31 1. 91
2) TR K 9 Bt 5 3) B JE HERE I IR W) B B 1
PRAE B A o 208 % ) B 388 v 1) s e Ol o HE— 25 X T 19 5 ) 3% 3 B A A T /N

RSN SiO, & B AV I > Na, O FrE Mo 4 b, BIEAN Sb, O; F1 V., Oy 2 B 380RE 11 A S22 7R
IO TiO, 5 B SE RS, 2620 Hh il e P Bk 38 B A RL b B 8 T B 4 1 HE TR TR ) B3 AL
BLAY s DAEIORG B . bt Ay 3 B b T (HEDL A3 AR RSN TR 4L SR AR W B RS A LA B
F6), RGN 3 Lt b R EY B EMEENEDEIE A w=1.5%0 V.0, 48
[ SiO, IR B i 2. 34% . Na, O 435 W T w=1. 52009 BaO. 53 8b . HIT B I 21 3% 55
ik 1. 5% 1 TiO, Ji 0 AR REA 0. 84 % . ekt BHSr PRy Sb, Os 9 2 BEESRE

Joi X B EE A9 I B 25 R WoR . B R TE 1150 C R (1) 'V, O5 X i 0 25 335 1% 1) 119 5% )
F7.1Q ¢ cm, 950 CHEH 21 Q « cm; ki B 7E Vo Os 0] LIS B A 52 0 B8 38 BEL 1) B 35 ) 4% ol

1150 °CHJy 36. 8 dPa » s,7£ 950 ‘CHIH 385. 6 dPa = s;  J0iE il R G 1M AE RIS S50 TP UK 25 15 . A
WIESOR MM E N . SRRy B BlE g AT SOf BB Ml Na© \Ca®" S BB Y45 .
Yok IC 07 HAL 2F 9 T 36 4. Pk R BB Vo O 38 AT LB 3 A0 F A BY 385 6 il 4 A4 %5 fit 0
SEHERE R IR B A R (SOT DM ECh JiaEal R DR TR S R 8 % 625 BE g T AT LA
L5%., XERMEARE NSk YBsman fds  BRIIMEH. BB PR w=1.79%1
e —2 . MXHCRRIE G AT T BEREEE, Bk BaOJE N w=1.79% 1 V, O, & i — 5 1 I
BB RS Ay X B RE I 1.31%0~1.43%  BRAEIR I BEIE IR R P RV A . TE SIS AR S A
TR0 T IRD A BEFER ol 1. 0290~ 1. 26 %, BEASBERE B LR S A Vo O FAS Jiin it Xt 4 A9 £
HNTWIES R EEW, EEHAT TSR PATE AUIRIRE . 05 R L Al 3 T b ) 6 R 4k 2
B ARAF 25 B AE VPR ZE B N — 3L A PR AT e R A
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6 R IR W) BEHE 0 1) B A0 et K 55 AT S 56 AR A I A BB Y L A
Table 6 Systematic variation of composition of the candidate waste glass and

the comparison with the former waste glass

"LU/%
e 5% 8 12 ) B B ik 1 Wik 2 Bk 3 AT 1) 34 55 N WU 3 R B R
(Oxides) (Candidate ~ (Modification (Modification (Modification  (Former BHR (Modification
waste glass) D 2) 3) glass) (Former frit) 3 frit)
S H B FES R (From glass frit)

SiO; 42.55 43. 89 44. 39 44. 89 50. 23 59. 80 53.76
B O3 12.26 12. 26 12. 26 12. 26 18. 48 22. 00 14. 68
Na, O 5.88 5.38 4.88 4. 38 4. 20 5.00 5.25
Li,O 2.18 2.18 2.18 2.18 1.93 2.30 2.61
Al Oy 3.70 3.70 3.70 3.70 2.94 3.50 4.43

TiO, 0. 84 - - - 0. 84 1. 00 -
CaO 6.72 6.72 6.72 6.72 4. 54 5.40 8.05
MgO 4.37 4.37 4.37 4.37 0. 80 1. 00 5.23
BaO 5. 00 5.00 5. 00 5.00 - - 5.99

> 83.50 83. 50 83.50 83. 50 84. 00
XK [ B Y ak 16. 00 16. 00 16. 00 16. 00 16. 00 - -
(From waste oxide residue)
KB Shy Os M 0.50 0. 50 0. 50 0. 50 - - -
(From additives Sh; Os)
> 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
(2) Sb, Os BI1EH AR B 4 #E . L 2 AR Inconel690 B 1Y

(T B FE I . Sby O3 3o 7 36 52 I 66 AL A BRI A B B0 T BT T 3 om b, 76 34 7
Sb, Oy » B AR (27 R Sh, Os==Sh, O, +  BEIEBFTHIR B T BLEG M W W i T 29 12 em 4F,
O B8 T 28b° 500 ——28b'" +308 + DU BB AR W UEATRERE . X 2
O,) . BFATEHs R B AL E S A7 0t g T BRI "L AR 0.8 Nan' /b B 5 15 5
Vo I v T B SR R R B B AL S, O, B AT 4oy DUMIRYSRACR (i E 5 R BORS I A A X SR A
HESLRIE. RRACAPIA EE e, (e PRI R R

S AT A o S AR 0 B 0 R 2> X R IBRE h 002 H
22 3R 3 BB 4 B (17 1 5 L A7 (SR RC 7 S8 5 WA 1o X 5 e ) 50
B RERRHERT T 2007 A BT AERII TR 7. 3 A FEdh

AN 4 45T 5 13 5 75 U S B P LA
T EERER B S B AR EUEE £ 10701

O4w + 2O0% smmws + 200 5 e s 3 TR 220 B AT A 5 3 10 B 6 Ik K T 1 B B T 4
() SRR T SRS AR A A e R b P R AR BART 5

SOZ g == SO, s + %ozw +

XA 8 SR [ TR & (A3 3) 1Ry 53 v L A T
2.4 PVAARZERRBRRBIILER X e Ty 1 6 9 1] O i 120 A BB R 0
D) =8 BB o D A IC 3EHEAT B (SOT ) it 38 73 KO 20 B » 45 2R 51

ERGGEHHE RN T N A g TR 8. mak 8 Al AL fEis T L SOT i oy
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TRAWA M EHARK P K EETABE T 070 &l 3 AR/ G C AT R
L5 m* AR W AR BL T 7728 1000 kg BEMIBEEE I3 BIHR (SO DY HARE (0. 81626) .
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Table 7 Compare sheet between sample analysis value and target value in glass formulation test

Sample GFT4C-80 Sample GFT7B-80 Sample GFT-13
i o 4&% H i (i m 45‘;911 ér:gc% il 1%';:31] ’in{;t% b 4%; Eﬁgﬁé{:%
(Oxides) (Oride tarier (Measured e (Measured S (Measured S
value)V /% (Factor)? (Factor)? (Factor)?
oxide oxide oxide
average) /% average) / % average) /%
SiOs 44. 890 41. 816 0.93 42.776 0. 95 46. 269 1.03
B2 0; 12. 260 11.723 0. 96 11. 465 0. 94 12. 725 1. 04
Li,O 2. 180 2.053 0. 94 2. 049 0. 94 2.316 1.06
Ca0 6. 720 7.261 1.08 6. 496 0. 97 7.006 1.04
MgO 4,370 4. 638 1. 06 3. 845 0. 88 4. 401 1.01
BaO 5. 000 4.384 0. 88 4. 255 0. 85 4. 818 0. 96
V05 0. 741 0. 622 0. 84 0. 731 0. 99 0.661 0. 89
Sh, O 0. 500 0. 469 0. 94 0. 460 0.92 0. 464 0.93
SrO 0. 033 0. 050 1.52 0. 054 1. 64 0.051 1.55
Y204 0.014 0.014 1. 00 0.014 1. 00 0.014 1. 00
Mo 0.175 0. 240 1.37 0. 225 1.29 0. 323 1.85
MnO; 0.012 0. 024 2. 00 0. 024 2. 00 0. 025 2.08
TiO; 0.135 0. 070 0.52 0. 085 0.63 0. 165 1.22
Cry 05 0. 268 0. 246 0.92 0. 277 1.03 0. 277 1.03
Fe; Oy 2.919 2.722 0.93 2. 807 0. 96 2. 898 0. 99
NiO 0.533 0. 489 0.92 0. 527 0. 99 0.473 0. 89
Na, O 11. 062 10. 794 0.98 13. 044 1.18 11. 938 1.08
Al Oy 5. 007 4. 440 0. 89 4.301 0. 86 4.779 0. 95
K, O 0. 085 - - - - - -
SOy 0. 680 0. 683 1. 00 0.708 1. 04 1. 065 1.57
P, Os 0. 064 0. 086 1.34 0. 097 1.52 0. 036 0.56
Cs, O 0.108 0. 132 1.22 0. 120 1. 11 0. 139 1.29
Lay O 2.222 2.053 0.92 2.076 0.93 2. 237 1.01
4t (Total) 99.978 95. 005 96. 436 103. 080

T (Note) : 1) JEW 3554945 H 16 % (Nominal simulant composition, 16 % waste glass loading) ;
2) R =4 #i{i/ B A5 fl (Factor = Analysed value /target value) ;
3) J] F-AES il f (Measurement by flame-AES) ;
4) F 1C jlj & (Measurement by IC(ion chromatography))



%3

20 A% T e BN R A A B B T PG TS U5 E

189
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Table 8 Concentration of sulfur measured in glass samples taken from

glass pouring stream during the glass formulation test

w(SOT )/ %

ETECE VTR TRt TR
95 (Pouring (Mass of each (Analyzed set ZEHF 30 kg 215 80 kg
(Canister No.) batch) batch) /kg of samples) (Pouring status 30 kg) (Pouring status 80 kg)
Vi A 103. 2 1 0. 36 0. 26
B 97. 2 2 0. 26 0.22
C 99.0 3 0. 39 0.42
D 101.5 4 0.46 0.52
V2 A 100. 0 5 0.51 0. 39
B 101. 9 6 0.42 0. 46
C 100. 9 7 0.56 0.45
D 99. 6 8 0.63 0.62
V3 A 100. 9 9 0.72 0.67
B 98.5 10 0. 69 0.67
C - - - _
D - - - -
1 A 100. 6 11 0.73 0.70
B 100. 3 12 0.69 0.73
C 100. 5 13 0.78 0.75
D 97. 8 14 0.76 0.75
2 A 99. 7 15 0. 76 0.78
B 100. 5 16 0.78 0. 81
C 100. 6 17 0.78 0.76
D 98. 1 18 0.77 0.79
3 A 101. 2 19 0. 80 0.76
B 98. 8 20 0. 81 0.79
C 99. 6 21 0. 82 0. 83
D 100. 0 22 0. 84 0.78
4 A 101. 3 23 0. 83 0. 82
B 98. 2 24 0. 80 0. 80
C 100. 3 25 0. 82 0. 82
D 102. 2 26 0. 85 0. 85
5 A 100. 1 27 0. 83 0. 83
B 99. 6 28 0. 83 0. 83
C 100. 3 29 0. 83 0. 83
D 99. 2 30 0. 85 0. 85
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7 e Tt e 9 BE 4L w(SOF /%
I 5 (Pouring (Mass of each (Analyzed set WIEF] 30 ke WIEF| 80 kg
(Canister No. ) batch) batch) /kg of samples) (Pouring status 30 kg) (Pouring status 80 kg)

6 A 98. 4 31 0. 84 0. 82

B 101.9 32 0. 80 0. 82

C 100. 4 33 0. 82 0. 83

D 99. 2 34 0. 83 0. 82

7 A 99. 7 35 0. 86 0. 86

B 100. 3 36 0. 85 0. 85

C 100. 6 37 0. 87 0. 88

D 99.4 38 0. 83 0. 83

8 A 100. 3 39 0. 83 0. 83

B 100. 7 40 0. 84 0. 86

C 99. 2 41 0. 84 0. 85

D 101. 7 42 0. 83 0. 85

9 A 100. 5 43 0. 86 0. 86

B 99.9 44 0. 88 0. 86

C 99. 3 45 0. 85 0. 85

D 100. 6 46 0. 85 0. 85

10 A 101. 2 47 0. 83 0. 82

B 99. 3 48 0. 83 0. 85

C 100. 0 49 0. 85 0. 87

D 99. 3 50 0. 86 0. 86

11 A 100. 9 51 0. 85 0. 85

B 100. 1 52 0. 83 0. 84

C 100. 3 53 0. 85 0. 84

D 98. 4 54 0. 85 0. 87

12 A 100. 4 55 0. 84 0.85
(BB E 7 S 45 0 B - - - -
glass formulation C - - - -
test finished) D - - - -

13 — 4t (One batch) - 56 0.85 0. 85

s s =5 331. 8 kg - 57 0.85 0.85

emptying of - 58 0. 86 0. 86

melter) - 59 0. 86 0. 81
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AL 605, K 4. 806 B4 Uk ¥k BB I BR AL 4%
TEVEWR 33X B 43 B A& o] T 20U FE . 29 6. 804 i
TEMR IR R4 G LA SO, #1 SO, 2R H

4) TR BEG P LA RS

Xt 6 ik 1K 6 F B W B E 7 e AT I DA

T 2 8 H B 43 ) el [ R F AR R 2 BF 5 B
(CIAE) f1# [ -+ /R 7 & JE #F 55 .0 (INE) 7
A S5 5 56 B, 6F A TR RE & 0 R AR R B MCC-1
WAk 7 12257 1 Soxhlet ¥k BE 47 00 %2 L 45 R 5 T
F 9, M9 AHE, P A A A
0 45 SEAF A VAR A BOUE W R A O B oE R e
2R,

F O MU IR R TS A Y W B B TS S B B 2

Table 9 Process and quality parameters for final waste glass

B{H (Data)

2§ (Parameters)
EJ1186-20056]

INE CIAE

% [ (Density) 2.5~2.8 g/cm?

K BE (Viscosity)

950 °C : (5504100) dPa » s

HLBH
(Electrical resitivity)
45 i it 7]
(Crystallization tendency)
MCC-1 & i %

(MCC-1 leaching rate)

mass loss <C15 g/m?; leaching rate of Na., Si, Na 0.82 g/(m? « d)

B.Cs,U <<l g/(m? +d))

Soxhlet ¥ H} %
(Soxhlet leaching rate)

#1457 ¥ (Homogeneity) H15)(Yes)

1150 °C:(50%15) dPa « s
1150°C:(7+2) Q * cm
950 ‘C:(22+5) Q * cm

¢<<5%,730~750 °C /28 d

BTN /NT 15 g¢/m?;Na, Si.B.Cs. U gy 14

— AL ITCE BRI R/NT 1g/(m? « d)(Total B 0.91g/(m?«d)

FTFR ICEE SR (No requests)

2.67 g/cm?® 2. 65 g/cm?®

(32+1.6) dPa * s (29.2%+1.4) dPa - s

(379424) dPa « s (309.5%5.9) dPa » s

7.43Q ¢ cm (6.54+0.18) Q * cm
22.79Q * cm (19.874:0.31) Q + cm
e<3% e<5%

(10. 9640. 75) g/m?’ (9.50-0. 16) g/m?
B 0.659g/(m? « d)
Na 0. 675 g/(m? « d)
Si 0.52¢g/(m? «d) Si 0.354 g/(m? « d)
Cs 0.75g/(m? « d) Cs 0.863g/(m? « d)

La 2.4X107* g/(m? « d)
(190. 33426.94) g/m?

La -

(168+13) g/m?

5] (Yes) Y15 (Yes)

1) WA IR 5 02 W) B B X AR 1 L A5 e ) £
BT Y B A e 0 . R W) B RS L B
Ji 55 B 5 I 4% B A AT T A7 B A B 3 2 AR
SEHY o B AR LA R 0 IR AT SO Y T i
TE B BB 2% h e B RS T A
REGL 2% SO, Wi ME T #0012 Eh 37 38 W) 4%
(R

2) %k B 3 ) 4% 1 43 ik R A A AT 1S i
Zerpx SOf Y w443 25 19 25 I L 3 AT 3 5 19
— A B AR R AL ) (Li, O Na, O, K, 0,Cs, 0)
B 4 R A e (i CaO, MgO, BaO) 3£ i

. WA Sby Os Fl V2 On s & 1A 9 55 385 1k 23
RWESOT =07 + SO, 430, i F i 3%

M) 58 5 6 25 114 T2 ROV A TN

3) BT B A 8 A2 R ) Y B A HE A
PRI EE T T . 5 MCHT W B K 3 A L B
Je EAE R ) 3 B R S1O. #il B, O & EARTE £,
S 380 T 4 CaO L MgO ., BaO Fl Na, O 1) % 2,
BT Sh,O; A1 V, O i &, FF A JEk i 45
TS L = 50K R R T PR ) Ak B 5 F
I RN 34 5 3 A IR 3R (Sb, O LV, Oy
BaO) BLAE ¥ DL 3% 388G 543 A 8 F 72 UG 1Y
T PEB AT A b I AU B Ak 2% T TR F AR
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) FENE ) 1 TR AP G B PE A WA T T
JEA R (D AE SOT #E AP, bk 1
i BRI ARG (2) - R E B
TR ORI AL B AE

5) FHHERF BE I ALK P h Bk as A7 » T2 1R fE
Ceg it L BHL 38 Rl 2 25D M0 i Jo T A s o 2K
TEIBAT BT AR Ao TEBT T O 1R ¥ ok
SEPEC BB [ 16 T 2032 17 b i3 F 4k Ae /9 7=
by BT o T AR R O R A A Y Bl E I 5
C B T SEPEC a3y % 38 95 35 [ AL 1 H 119 40 25
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