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BX 1291 in Radioactive waste
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O ] A study for quantitative analysis of I-129 in radioactive waste using a high-temperature combustion furnace

EX 21 Analysis
Seperation & purification
1) Solvent extraction (20 =)
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2) Combustion in pyrolyser (1.2 S1AH)
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INTRODUCTION

EX 21 Analysis
Seperation & purification
1) Solvent extraction (0 =&H)

AR HEIES Qo) 2 AIGFAIR — I 27— S MZ HH| T —~ AR AQ

O A study for quantitative analysis of I-129 in radioactive waste using a high-temperature combustion furnace

2) Combustion in pyrolyser (172 HiAH

Combusting zone - Catalyst zone
. 30°C ~ 800 °C Dwell time 800 °C
Air/O,
Flow { =7 I 7 - )IPt catalysti
:@ Quartz tube /1 X . Connecter
Sample boat
129] Combustion Method
~ |Trap solution
Bubbler
NS
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A study for quantitative analysis of I-129 in radioactive waste using a high-temperature combustion furnace

INTRODUCTION

1291 Measurement techniques

Detection Limit

LEGe

RA
LSC

20mBq
10mBq

|CP-MS

MS NAA

AMS

0.04 - 0.1 mBqg
10~ mBq

107 mBq
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Mass equivalent

Ti2: 1.57x107y

X-4 (39.6 keV)

1

B~ (Emax 194.4 keV)
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Combustion in pyrolyser

Pyrolyser-6 Trio™ Furnace (UK) Mini-Tube Furnace (KAERI)

s LU
R

194 203 ;

756 900 :

Sample/Mid/Catalyst zone Sample/Catalyst zone
800 °C (limit temperature) 900 °C (limit temperature)
- /W
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O A study for quantitative analysis of I-129 in radioactive waste using a high-temperature combustion furnace

EXPERIMENT

Sample preparation
Sea sand 3 g + 121 (17.19 Bq/g) spike 0.2 ¢

Combustion in pyrolyser | Pyrolyser-6 Trio™ Furnace

Method I Method TI Method ITI
Trap solution Trap solution Trap solution
- 1M NaOH 20 mL * 1M NaOH 20 mL : 0.01M HNO; 20 mi
3 - ] .| + NaHSO; 0.05g
Dwell time »1 Dwell time > )
_ Dwell time
: 3 hours : 6 hours 6 hours
Pt catalyst: N/Y Pt catalyst : 59 iDt catalyst : 50
Flow : Air / Air — O, Flow : Air — O, Flow : Air — O,
LSC measurement ICP-MS measurement
Recovery H|u! 1
— HAXAH XX3F} 129] Combustion Method &8

BRI

Korean Nuclear Society Spring Meeting , 2022 el

i
/KAERI  Korea Atomic Energy Research Inst

iMP




()3 RESULT & DISCUSSION
1) Flow = XI5} Al

*A50°C 7|&=C 2 M&t

Method I Pt catalyst Flow Recovery + SD (%)
Trap solution Only Air /7.4 +9.6
: 1M NaOH 20 mL N
Dwell time “Air— O, 99.0 £ 9.5
: 3 hours :
Pt catalyst: N /Y vy Only Air 34.2+12.0
Flow : Air / Air — O, * Afr— 02 236 + 8.8

v 0, Flow $7 — SE5H Mot 84 — 129(0| O SMHOR 3{YE|0] TFE

v Pt catalyst AF2 Al, 12°| 3|8 &4 0|R

I, — 105 : Z0{0] B2
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()3 RESULT & DISCUSSION

v' Pt catalyst Z10{2F I}
LSC &3

Sample 8 mL + Gold star 12 mL

\

44.4 % (30.0 ~ 50.1)

Pt catalyst + TM NaOH 20mL
hot plate(120°C)

v Dwell time 24} 7}

800 |-
_ e Dwell time —
S 3hr — 6hr 3|42 AS E190|
g #
D 400 H .
3 Method Il & — Dwell time : 6hr
'—

200

—— Temperature
b0 5'0 11'30 ' 15|o ‘ 2c|m ' z;u
Time (mim)
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()3 RESULT & DISCUSSION
2) Pt catalyst 2 AI22F 2 4l

AL 7|2 5 /712 B2 A= (ex. 718E IX| H7|E)

o
QA A JHA Y — RS O (R Q) — S0H TE Y

800

Z0H0| LRy

SQPE | , Efficiency |

= 731.05
LSC ég E 729.26 734.20 733.07
& 700 |
) @

648.65
—=—Pt

—e— Standard

600

Olg I 3Ig I I 5¢g 79 10g I
Pt used (g)
+ 0
Pt catalyst  Recovery + SD (%) Method II

0g 099.0+ 95 Trap solution

: 1M NaOH 20 mL
59 77.0 + 9.0 ) | Dweell time

: 6 hours
e 342+ 120 Pt catalyst : 59
10g 49.8 + 11.1 Foria

SR,
Korean Nuclear Society Spring Meeting , 2022 (?,Zgéii. Ll L




()3 RESULT & DISCUSSION
3) 0.01M HNO; & 82 MZ7Is4 =191 &

YA 111|7|§ &S QI(HIE Sla 14C9f Z22 2|Td HE HE =Xy

300

250- H-3
_ - 1M NaOH
5 ™ I | °H, 4C, | BF T — peak HZ
8 w | 0.01M HNO,
5 _ 29 _ 3H , 129| %Al Eﬂ — _§_E_I_|-O-” 14C Eﬂ
Channel Method II1
- Trap solution
Trap solution Recovery + SD (%) : 0.01M HNO; 20 mL
0.01M HNO, 20mL 37+ 14 o DS
0.01M HNO, 20mL + NaHSO, 0.1g 853 + 13.5 E?Chaczglfjst -
0.01M HNO, 20mL + NaHSO, 0.05g 86.8 + 14.5 =y | Flow : Air - O,
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()3 RESULT & DISCUSSION

v LSC &4 2|8 &ICP-MS &% 2|+ H|w i}

120
ANOVA P > 0.05 N = 23 129 EEEN
- 0.01M HNO; 20mL + NaHSO, 0.05 g
100 . / \
A} _ T | 8mL TmL(DIW 108 5|A)
S _ \
Nl _ | LSC =H ICP-MS =H
) =
5
5 J HHHO| T} M2 H|A5E A%
X 60} .
40 | o :
ICP-MS 2| 2zt sk SM {8
LSC ICP-MS
SIS
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A study for quantitative analysis of I-129 in radioactive waste using a high-temperature combustion furnace

()3 RESULT & DISCUSSION
4) '] Combustion Method S 841 101 AlS

129] Combustion Method

22l — Mini-Tube Furnace (KAERI) M — Q&M

5g

m O i Pt catalyst O

Job
72

10.01M HNO; + NaHSO, 0.05g |

o
M

D> &5

G.I (-\)V/\
(T
U Quartz wool
0 0

| Dwell time : 6hr

. 3 Temperature
Primary Alf,ﬂ ﬂ ﬂ ﬂ ﬂ controller
flow

control 1 _
/ 1
Primary O, Flow controller
flow for tubes 1-6
control
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O 3 A study for quantitative analysis of I-129 in radioactive waste using a high-temperature combustion furnace

v S Ed

120
N=12 CIE 2| H|EfHE Hek 910]
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o 97.3+ 96 I l
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% 821 +83 129] Combustion Method S &M
S 80t i
m l
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O 1 A study for quantitative analysis of I-129 in radioactive waste using a high-temperature combustion furnace

12 HAZE AESt 12°] Combustion Method &

Flow . Air/O, () 450 °C)
Dwell time . 6hr

Pt catalyst : 9g
Trap solution :0.01M HNO; + NaHSO; 0.05¢g

Measurement : I[CP-QMS

v |ICP-MS £ At2&H129|9| M s M Q8 M =10l
v BIAMY H|7|E W EX5t= CHE 22 H|EF sHES(H , 14C) 2K 8101 12 22|60 S 715
v' Pt catalyst At2 — 129] 3|8 ZA — Error 291 28 — F7|Xo =2 HiA U M3
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