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Characterization of Fission Products in Hul!

Kenya Saite® Yasuo Tominaga%®
Akio Fakuta® . Yoshimi Okoshizz
Noboru iz Shinji Kashibe%z

Terumitsu Nomata® Atsuhiro Qbuchi%®
Abstract

[n order to obltain basic data en the high lemperature behaviar of radio-
active {ission products and ***[ labeled cesium iodide, the heating experiments
and thermo-chromatography were performed .in-the oxidizing almosphere (air} by
using BY¥R spent fuel claddings, Results of their volatilities were as follows:

(1} Five of radio-active nuclides (°°Co, 1OORu—Rb, 1258b, *®4Ls5 and 137(s-Ba)
were observed from the spent fuel claddings rinsed in a boiling nitric acid
solution for eight hours, .

(2} The amount of gaseous ®°Co and 1258bH species were negligible small in the
range of 150 ~ 1100%¢.

(3} The amount of gaseous f[ission products (L9®Ru—Rb, *%¢Cs and **7Cs-Ba) seemed
to increase with the heating temperature above ~500T.

(4) The amount of gaseous iodide species seemed to increase steeply with the
temperature above ~BO0T.

Results of their deposition temperalure measurements were as {ollows:

{1} Gaseous species of *©°Ru-Rh deposited at the ~330T (~ 64?) and ~620T (~28%)
thermo—chromatographic zone,

(2) Gaseous species of *37(Cs-Ba deposited at the ~B20C zone (~90%) and ~290T
zone {~8%).

(3) Gaseous species of cesium iodide deposited at the ~B10T zone {(~27%) and
below ~160T zone {~60%).

Work performed by Toshiba Corporation under contract with Power Reactor and
Nuclear Fuel Development Corperation,
PNC Liaison: Shigeyeshi Kawamura
Oarai Engineering Center, Waste Management Section
% : Toshiba Corporation, Nuclear Energy Group
%%: Nippon Nuclear Fuel Development Co,, Ltd.
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Fig.2. 1 Schematic Diagram of ileating Device
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Fig.2. 2 Schematic Diagram of fhermo-chromatographic Device




Table.2. 1 Test Parameters for Radiocactive Fission Products

BomAER(nin)

REEE(T)]| 15| 30| 45| 60 | 90| 120] 180] 2401 300] 360 420
150 —/-| -/8| =/=| /8| /-] ~r9] -/8| /=1 -/=| /=] /-
300 —/=| /8| /=] ~1% | ~/-| -/8| =/8| =/=| -/~ | ~/-1 -/-
500 /-1 8/8| =/~ /8 | /-] w8l 0/8) 8/-| o/~ e/~ | -/-
750 -/3 | 8/3) -/8| 8/8 ) /%] a/8| 8/8) 4/8) /8| 878 -/8
300 8/8| 4/8) /8| 8/8 | /8| /8| 8/8| 98] /8| /8] -/-

1100 -/9] 878 /8| /8 | /8| /0] 8/%) 98] 8/8) e8] /-
) 2T AR 4T ILERNAY
Table.2. 2 Test Parameters for Todine-131 Tracer
TE mar(nin)

HERIEEM) ) 1| 2| 34 4] 5]15/3045(60 (75|90 |120]150]180
150 Lol sl -l -l sl e e8| -] el s]-13s
300 Lol -l -l -l el sl sl s - alslals
500 -l -l -l -l el elel el -l alal -]
600 e R IR IR I A
750 i Tl I A I SR VI X S D e
1100 e 38 8| 0| -1 - -] -] - -] _1-TC




2.6

BB ot S 9 on/sec ¥ —ESRMFICERELL:.

REGFPITH (1) OKHEBITRENHMIZEETDH 45, HIBRSTEESED
CNSWEDITBROH TEANRZ Fa A P —RE-TCEOBEREZAIETS S
LIIFTEETH B, FC. RRGFDIry-2 HEENTICR I GRP SBALLES
HORT ML —Y (LB : CSHEETN - BRLLCLDEHEAME LTEELH—
FIFCHIEEI TEOTHBTEEE S BRI PO X MY ~lc k> THE - F
L7, SREgpFZTable. 2.21R9LBDTH D . EEBE ( 150°C. 300C.
5000C. 600°C. T750°C. BXUINOCH 64F) BLUBEHMERERE (FAH
B 25 A—-2E L7z, 8. FHRSH XOEEIIRRICHI/sec & —ERMFI
ZELL,

A R SRR DA
EFFERAFREEPSAR LY 7 REBRS (BELER) POSEBTLL
BHEEBOREREFMARILI2 . 4HTHENLRENRME 7o MEZHANT
e -7, BREERCOVWUINEERFOMBEE ZH100CIZ, 2T ML
—FEOWTINNIESFOMBREZH W0CIE. ThEFhEELL. NESF
R DEERICB WA AR L LTHRERT LRI FESRF 2 (I
#11.6cn/sec) & CEEREME 702 MERICTAL . ThZ2hEHOEER

( B5 BTN ThOEBRICHET 2 WENHMEERE) RBWIHET 5L THE
End, 220 MBAABRTHRIBEARNE 70 ML/ MEEERF P LI T
LCHEMGHT Z ., KT, REMZIDERWRRIC, 70 MERIZEE LIRS
HEEEONTEZOME (MHEE) ORZL L THaBEa) X—% (FPEREID
WTEHP4 cmiBnay x—%F, I rL—-HFZOVNTEHS cmBHIYA—-F)
BIUH 2@ ANR7 raX—s 2HWTEHICHET S,

NF Dk v b IR iERORE L RERZICBIT 2 ABOERRREFig. 2.3 (TFRT,




— W

T fifiﬂingﬂ'

ERTETT - Yot - yne MER
il ;{%
by

NG

Aiyf

Y= -y MER

b ST S

Fig.2. 3 Thermo-chromatographic Experiment
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Table.3. 1 Radioactivities of Irradiated Cladding Specimens

WHEEERE (Ci/t Zry) fii &
5909 1258 106 Ry-Rh 1340 13705-Bg
RILED 115185 | 263~274 15~ 20 54~103 667~1398 | 2442
At 1 4 GHd/tU
e S L ER A 33~ 53 | 261~271 14~ 17 22~ 28 296~ 359 | EHyyME
S| 345397 | 616663 50~ 66 67~ 91 410~ 521 494 2
B# 3 0 GHd/tU
Ris LT A% 97~106 | 612~648 50~ 61 f4~ 73 392~ 422 | {EH LI
EESLMES ORYE | 27~ 13 98~ 99 85~100 27~ 96 26~ 96
(%)
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Fig.3. 1 Amount of ¥Cs-Ba on/in Cladding
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Table.3. 2 Release Fraction of Radioactive Nuclides versus Test Temperature

OB =% % B O o s # B o7 o= ( % )
S ! B B F Sh-125 Ru-106 Cs-134 Cs-137 Ce-144 C0-60
500°C ghr ND 0.57 0.08 0.17 ND =0.02
(40%) (40%) {7%)
A .
750°C Ghr ND 5.2 0,22 0.18 ND £0.02
(20%) (30%) (6%)
8060°C dhr ND 4.0 1.8 1.5 ND =0.04
- (20%) (20%) (3%)
oy
1100°C shr 0.22 20 8.4 8.5 ND =0.06
{40%) {(20%) (5%) (2%)
150°C 3hr ND ={0.05 =0.01 =0.004 ND =0.02
300°C 3hr ND =0.05 =0, 01 =0.004 ND =0.02
500°C 3hr ND 0,06 =40.01 =0,004 ND ={0.02
(40%)
750°C 7he ND 4.7 0,17 <0138 ND =0.02
(8%) {20%) (8%)
o
400°C 6hr ND 6.9 3 2.9 ND =0,02
{13%) (6%) (3%)
1100°C Ghr 0.4 26 14,3 1401 ND ¢.03
. (20%) (10%) (3%) {(1%) (30%)

() MEIFI3cTHRELE,
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Fig.3. 2 Retained Fraction of Radioactive Iodide versus Elapsed Time
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Fig.3. 4
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Thermo-chromatograph of 3B!I-]abeled lodide




3%, 3 LICIKESER (B 570~650 °C, ©—7HLEEH 610C) IIISHB
TEOF2IE NP IPHEL TS, LB, JUvrMEEZEAL TN vy T7RT
IR Sz 1 BEBERHABITREDOFIN TH2.
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