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Trapping Characteristics for Different Cesium Compound

by Fly Ash Filter
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Abstract

Trapping characteristics and minimum reaction temperature for different cesium
compound by fly ash filter were analyzed by XRD under the air and hydrogen(Ar/4%
H2) atmospheres. Also, Thermal stability of cesium trapped on a fly ash filter was
analyzed by TGA(Thermo-Gravimetric Analyzer). The trapping results of gaseous
cesium volatilized from cesium silicate, Csl and CsOH by fly ash filters indicated that
pollucite(CsAlSi2Os) and Cs-—nepheline(CsAlSiOs) were formed under the air and
hydrogen atmospheres. The minimum reaction temperature of fly ash filter with

gaseous cesium was at 600C under the air and hydrogen atmospheres.

1. M2
A9 mABAES cesium aluminosilicates 2 CsAlSiOs Y, CsAlSi:Og(pollucite)
7, CsAlSiOn ¥ %ol gtk AF7AAel ddstel g o) A4 HFEE F

pollucite”} 7p& dHstx o= kst WHEA ol Ane Mg LA} dE FHY



» 5 57 _ . S
o Y. Ho wP? 2o g 1A S cesium  aluminosilicates o] 9= E

Aex Aqesle] o] 7hede Algtsto] olef tbst g fAdE MY 2HS

i
z

WAo] dAEHE AEIFEORE Cs0, Csl, Cs, CsOH Sol . wabdq g3
7F DUPIC #daxAz=sd wi7|A Ae)gAlel o857 fsid= ZHE Az o
dEe AestdEs EZstolo s 3 dxow b FHe] Alestdes 94

stofof ghrh. wEk wiZIAl A2 A e E&S SUst & F AEF Jbed 3 AgEF

(X-ray diffractometry Analyzer, ©]3} XRDz} H3HE AF8-3to] #4380 E=3t 4ks)
]_

W BARANS M

o}, B Ag e o]g3 HesdE e WHLS 47 mm, A+ 8 mm °|Qa FAE 124g
1 1 g oldh. =3F Ay o MzZe Aot
Aeks] Meba] 7] B ¥ (ceramic foam filter) & ©]&-3te] Al43tgE 2 L% W3
of e AMesdy o A EEHAEFES Csl, CsOH, cesium silicate glassE  ARg-3}o]
me two—zone 7L Z(Fig. DA % bem/sec, XH=EE 500C H-H
1000C "2 WA A 217 12413 FAste] Al 2PAAES T Alg £
5 Alepl 7| 28 E XRD(SiemensAt D-5000)2 =43t 3 AFE-H
W, FAFEEE 27 /min ©]3l, 26 ko] 157 oAl 607 WA FA e}
silicate glass¥ C:Si03(Cs20 « SiOy) -8 %A o] H %2 CsNOs9t SiOE A
absle] EAE A F o] EF3ke] 1100TCo A 3023 vks 2 Yyzisk & o5 ¥ i3}
sko] o] &3 tt.

Aes]dedd THE Agel 12 HAFAE BHS Sdtel 90T s 718 Csl =



TGA(SetaramAt TG- DTA)el A 10T

=

=

N3 Ay

ol

/min®] 7FEEER 1200C 7] 7FEAIZ

—_—

£
N
Ajm
fro]

]
iz

=
iz

A&

bl o,

J|

g ®A

R

=]

[}
T

AN ARA] ]

FA%
g 324

7}
8} & (cesium compound)?] 7

st ut.

o] &
sle}  Csl

I

o
=

B
=l

file)

)

st

T8

)
it

o R

[}

=

=

=

PN
"

A= Al

-
X

&3] o

_]

S
ax

]
7_

oK

ar
Rl

%

ol
W

W

O % cesium silicate glass9}t

2]

NS Asel T

EEEEERE

o)
!

=

b

il

]

g 23
Csl Z25H 3dd A

A

]

o

A~
T

Bl7} CsI 238 3)ukg A

i
=

o
=
s

cesium silicate® H¥ 3¢ M53
3

I 600C ol dolA EF pollucite(CsAlSiz06) & 374
b

E 7} fAbA

B2 X

A~
T

A
15}
=4

&

ranh o A

3|

3

o
=
[e]

(e}

F 900ColA Csl =HH

pollucite(CsAlSizOp) & Bl 2
[e)

Zlolty. Table 1o YERE 2

pollucite(CsAlSi:Og) &

KeR

pollucite(CsAlSizOe)

=2 ARV
XRD 2

5 R P e o B =

S

=

To-

LHERLH A

=
=

e
XTI

%

xa
53!
el

w3 CsOH ZEE 3

At

pollucite

Aol M=

H
i

700C

H-E

st 600C

w917]
29%9]7)

W

Fig. 3°l

& At

[}

3} 800C H¥E] 1000C ®H 9ol A= Cs—nepheline
3

<]
]

ke

=

=

=i
=

(CsAlSizOg) 18] 31 Aks}
(CsAlISiO4) ¥} pollucite(CsAlSizOg)



90Tl CsOH= F-H 3ad AlgstztEd kA7 Aetsde o] XRD Z234E e
WAl Table 1oA4 Ei= #Eel o] 800TC HE 1000C 7+A pollucite(CsAlSiaOg)
#k ol gt Cs—nepheline(CsAlSiO)NS P % o]l Aers]|dy 9 g3 F(Cesium
loading quantity)®] 2% o]doz Z7tEA7] Wi oz dekEn) uEha A
S| FEE ol &3t VARANES TP 2HFE Ads] dstoor & Zlow wdd

.

33 AusEd e 12 A

Fig. 4= Sd&91718tell A Cslz H8 e AlgstdeEdt vbsA2 a3 dy o
ot S TGAZ A3 Ayoltl, Fig. 4004 R vpe} o] Alg¥x el 012
(g-Cs20/g—fly ash)ql A &3]ZE o] Alg el o3k FAZALZE 719 YEuA 22
t} ol Mgt dE 7 dAH o7 ¢FA 3 pollucite(CsAlSizOg) A

om A o wElol AurE NAYAEE PG NANTYAY] 1E

O>’
rulo
ofk
oX.
Ol
On
32
N
E=)
M
[40
L

i VAN AlesEdEs TRAIT 23 38 AEE] pollucite(CsAlSixOp)
2 Cs—nepheline (CsAlISiOyYdS &2l .

2) Aas|de et ikAlE, 8 8=stAg, FAsHgoR FE O AEHE AgsdEe
ARG 600Co| A Th

3) Atk 7Istel A gAlE B 2 e =SHAlE L

S
@ Aasdre neekdde TGAR 248 A% Ag 3w o Polzart

(o3

1. Gallagher, S. A., McCarty, G. J. and Smith, D. K. : Preparation and X-ray
Charaterization of CsAlSiO4, Materials Research Bulletin, Vol. 12, pp.



1183-1190 (1977).
Cerny, P. : Pollucite and Its Alternation in Geological Occurrences in Deep
Burial Radioactive Waste Disposal, McCarthy, G. J. (ed.), Vol 1, pp.
231-236(1979).
Adl, T. and Vance E. R. : CsAlSisO @ A Possible Host for 'Cs
Immobilization, Journal of Materials Science, Vol 17, pp. 849-855(1982).

. Denis, M. S. and Wallace W. S. : Charaterization of Pollucite as a Material
for Long-Term Storage of Cesium-137, American Ceramic Society Bulletin,

Vol. 58, pp. 865-869(1979).

=
o3

A

2, A, Azl

o
k)
r2
-
=
rv (]
al
X
—_&4
oz
X
)y

O

IR A o] &gl

, &= 71=83] A, Vol 13,

No. 5, pp. 637-643(1996).

PR, A, AW, 294, a0 A AexgAe] aeckdd B4, @

= 8L,

o YA 3] 96 FATEEES] =2 (1996)

. J.J. Park, K.S. Chun, J M. Shin, JH. Kim and H.S. Park : Thermal stability of
cesium trapped on a fly ash, Proc Int. Conf on Future Nuclear Systems,
GLOBAL 97, Yokohama, Japan(1997)

AR A e FRR YJAET7]7)E(DUPIC) Y] AlEEy st B3t dejuhan

14, KAERI/OT-273/95 (1995)

Cooling water

Vent
Cssource d
_>, B | I Filter "]]]]I f
Gasin |
Water bottle

CsVoldtilization  Cstrapping
zone zone

Fig.1. Schematic diagram of the experimental apparatus for trapping Cs



Table 1. Phase analysis results of flly ash reaction product with gaseous cesium
volatilized from various cesium compound at different reaction temperature

Cesium silicate glass Csl CsOH
Oxidation| Reduction | Oxidation | Reduction | Oxidation Reduction
5 cristobalite| . Cristobalite| . . Cristobalite | Cristobalite
500C Cristobalite Cristobalite
quartz quartz quartz quartz
. quartz . quartz . .
mullite ] mullite ] mullite mullite
mullite mullite
pollucite pollucite pollucite pollucite pollucite pollucite
600°C | cristobalite| cristobalite| cristobalite | cristobalite| cristobalite cristobalite
quartz quartz quartz quartz quartz quartz
mullite mullite mullite mullite mullite mullite
00T pollucite pollucite pollucite pollucite pollucite pollucite
cristobalite|cristobalite | cristobalite | cristobalite| cristobalite cristobalite
quartz quartz quartz quartz quartz quartz
mullite mullite mullite mullite mullite mullite
pollucite pollucite pollucite pollucite pollucite pollucite
800C | cristobalite| cristobalite| cristobalite | cristobalite| cristobalite Cs—nepheline
quartz quartz quartz quartz Cs—nepheline | cristobalite
mullite mullite mullite mullite quartz quartz
mullite mullite
pollucite pollucite pollucite pollucite pollucite pollucite
cristobalite| cristobalite| cristobalite | cristobalite| Cs—nepheline | Cs—nepheline
900C | quartz quartz quartz quartz cristobalite | cristobalite
mullite mullite mullite mullite quartz quartz
mullite mullite
pollucite | Pollucite | pollucite pollucite | pollucite pollucite
cristobalite| cristobalite| cristobalite | cistobalite | Csnepheline | Cs-nepheline
1000C | quartz quartz quartz quartz cristobalite cristobalite
mullite mullite mullite mullite quartz quartz
mullite mullite
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Fig. 2. X-ray diffraction pattern of reaction product for fly
ash filter with gaseous cesium volatilized from Csl

under the air atmosphere at 900C.
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Fig. 3. X-ray diffraction pattern of reaction product for fly
ash filter with gaseous cesium volatilized from CsOH

under the hydrogen atmosphere at 900C.
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Fig. 4. TGA curve of reaction product for fly ash
filter with gaseous cesium volatilized from
Csl, which is hold at 1200C for 6 hours.
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