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Abstract:

The Ministry of Economy, Trade and Industry has developed the technology for
long-term confinement for radioactive iodine from reprocessing plants. JGC has taken
part in this project and developed the BPI vitrification technique in which iodine is
recovered with BiPbO2I (BPI) and melted at low temperature. This article introduces

the outline of the BPI vitrification process and the structural analysis technique for
BPI glass.
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Table 1 Technology development schedule for BPI vitrification process

BiER FRI9FE F 205 E FR2EE FrR22EE FRR2EE FR245EE
" (20074 %) (20084 ) (20094E &) (20104 %) (20114E ) (20124 %)
(1) BPIASREt JotR&E
J0tRIZETS
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IIEEEY | Hm e e
et BAE-EER TEstER
(2) IMREEBICK e ‘
PR Qaommas | Do FHH DR OLET 1
B AR B S ElTes
@BPHSREL %mfgx'i‘ @BPIASREL B
{A{E54 (05L) (05L) A1EEL(0.5L)
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2k BEE& TR T—AmE
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3. BPI %7 A [E{bHAff
BPIH 7 AL 7Y ot A7 v v 7a—%Fig.l lIZRT, K7 at A TiX, BERW

EM (I TBWEM) ICRE SN TWHAGHITETH (He) 2RUSSHETI vEE B
%, Wil L7223 7 FEZNaOHKRIEICWIN L=, Y%AiRicBiPbO2NOs (BPN) %R
ML T=av#E%EBiPbO1(BPI) LB ETRIT D, 2nEH T A7 Y v k (PbO-B203s
RATA) LRA ML TH T AE LK EERT S,

BP1IW 7 A DERIRE X 540CTH v | HEAIKIRE DT 7 AE/E N TCH L, T
Z 27V v O Imol%]I%, PbO: B203s: Zn0=65:30:5 TH Y, BPIH 7 2D 3 vH#EE
AEIZ1mol% TH5 (Table 2),

Table 2 Composition of BPI vitrified waste

JCSR I B Pb Zn Bi 0

mol% 1.0 19.8 221 1.6 1.0 54.5

wt% 2.0 3.5 75.2 1.8 3.3 14.3
2
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Fig.1 Flow Diagram of BPI Vitrification Process
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Fig.2 A full view of pilot experimental apparatus
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5 Z ENERR sz (Fig.3),

Fig.3 The result of X-ray computed tomography scanner

5. BPI 7 7 A AR DA 1E 53 B

TERL L 7-BPIA 7 A EALR OREE Z T T 5 72012, ML KRFE L VIRERFOR I %
13T, OB IEIG 70 ot (1B MAS NMR) . @X# Ot #1430 (XPS) . @X#R[E #r (XRD) |
OXFEWIHAEE (XAFS) B X OOF M REPT 2 H L CTofrz % L7z, BiEEr
SHTHOFEEE LT, RN RE®REZEL 72O, BPIT 7 AR 6T, kDR 5
BT A& ElElE L CHEfii L 7= (Table 3).,

KRB Z N LR, BPLI H 7 AE{LIKDO R U FEOERNLE., ShoEER I Na vED
{EFEREEIZ OV TOIFHRBGFE LTS (Table 4),

LR D 5 B P RRET T KR E S E R gk (J-PARC : Japan Proton
Accelerator Research Complex) O¥)'HE - Em Bl F LB (MLF) 25 H L, HHE#FR
S L 5 2BELHE > DGR 28 M L7,

BPI 77 AELED LI RATVRBIL O E ZOEICERT 7 A DOREEMRITIZHB VT,
KRIH S (SPring-8) ZFIH L7z X #REEMATIZNZ T, AU FED X 9 R0 O E
B#Aa FEE LToO J-PARC ZFIH U7z i 7R BT a B 12 k5 < Wk A &S AT 23 A H
ThdZ ENfERINT,

F72, UBMASNMRHEIZLVHBEOLNAZF VHEOBNRED BEELMEFHRTHD |
BPIA 7 A FELE O EMATICFIA T2 ) A—2FrThhrryIalb—yar (RMC:
Reverse Monte Carlo simulation) FFHEOWREMEE LT, MIEHHT ORI A IR
TLZ LR LT,

INLOHRERICESE, RMCEHEICI VAL BPL U7 AELIEOREEET v
B (7115 Kif-R) % Fig.a \Z_"d, 72, 3 vk (I 290 & LcmarEiEsl z [
79, BPI # 7 AFE{LIAD RMCHEET VIZ L DL, I UHRITFEEHLT5EO PbIZH
DHENRTRERSPRBEAEEZAEKR L TND EEXLND,

BPI % 7 AEALK DR TLE TH S Pb. BB LT HOM AL LI OGFEREL I LI
L., M EE BB+ 52 N TEL,
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Table 3 List of chemical structure analysis for BPI glass

s XRD | NMR XPS XAFS qﬂ%ﬁﬁ
Syt mot | mok | omese | aok | s avk | @ | exex| mok
E3Ex0 JEROAEE | RIS | RO | RO | ELOMEE | EOME | RS JEIAEE
166.7PbO+
33.3B203 4 7 O O @) O
2
@65Pb0 +30B2
O3 +5ZnO# 7 O O @) @) O O
2
@BPI 77 A O O O O O O O O O
@BPI #i& O O
(B®BPN #idh O
Table 4 Results of chemical structure analysis for BPI glass
M A PARCIB TP 2 Sk
1B MAS | B33 Ef7) & B4 Ff7) & O, WTFhoH 7 24 | BEfEFE L B< %
NMR YTV EBWTHH T3 EE Takaishi et al. (2000)

D2.4A D Pb-O & 3.9A® Pb-Pb ®D ¥ — 7 % fe R
XRD Z5#r | @3 D BPI A7 A2 (I UHEEE 0.2, 1. 2 wt%)
O RDFIZELFHEILTEY, N7 s 3E e

BEfERFZE & B < —%&
Takaishi et al. (2000)

DI 3d. O 1s. B 1s. Bi 4f 3 L O Pb 4f/4d/4p %D

BT 7TV Sy B Rl BE

@BPI 7 7 ZAN® 3 U RFIERIEL., 3 U1 A4
(BBf{b¥ . -1) THYH, BIRWIZ Po-IFEA & A K

XPS 55 #r

XAFS 3HHD BPI 77 A 3 v FRJEDHEE XA

TR | BIETHL BEBRUOIZK DA U EHKITK L
[EIE7) TEVERE THERI

(IT:BVWEE, Pb: K, Bi: 1504, B: k. O : 7R)
Fig.4 Structured model of BPI glass provided by RMC
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