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Abstract

Spent filter wastes of about 1,000 units (200 L) have been stored in the waste storage facility of
the Korea Atomic Energy Research Institute since its operation. At the moment, to secure space in a
waste storage facility as well as to efficiently manage spent filter wastes, it is necessary to conduct a
compaction treatment of these spent filters, and finally, to repack the compacted spent filters into a
200 liter drum. To do that, the spent filter wastes were first classified according to their generation
facilities, their generation date and their surface dose rate by investigating the inventory of the spent
filters. In order to repack a compacted spent filter in a 200 liter drum, it is first necessary to conduct a
radionuclide assessment of a spent filter before compacting it. Therefore, after taking a representative
sample from a spent filter without a dismantlement, the nuclide analysis for it will be conducted. And
then, after putting a spent filter into a regular drum by conducting the columnar shaping of the
hexahedral form of a spent filter, the compaction treatment of the shaped spent filter will be

conducted by vertically compacting it.

Keywords : Spent filter, HEPA filter, nuclide analysis, representative sample, columnar shaping,

compaction treatment
2 o
S A AT A A E A Al 2006 7122 9F 1,000 <171(200L $H4t)

ol AEH7E AZFolw, 2 BAFL AL St A Sk AA AL e A Izt

-257-



dJ. Kor. Rad. Waste Soc.

121
=

gk

e #
m\o (B2

32
#

o2 913, UA HA 2ol DL

U SR
)

L)
o I

[e]

f

HEE o] A glo] RUNZFE
AP 7B Q=T oA a7ste
3, HAM A7 E A 2| Al ol A A

158 43S FogM =g B2

==

)

kot 4o o |o

ﬂN—‘ r\o
o
K

FAleo] - 7 U, HEPA TE], AZEA,

=z

T

I. A4

ul o

g B

Mo

FAAE AT LM = AREA L E 9
3 19} #g &S AT 5o v}, B
o] WA H 7| Eo] BT glon, 223 A
A U A 718 =9 oFo] 43 SrtetL
& FAlolth, whebr] g | A A A7
ve) Susl AlFE ARoln, oje) wet AFFe
A 718 =] A2l EA7} AzbeA o 55
o} mEba Eapbde o) ukek Al o] AR F
FRE 9sto], WAl 7 EH A oM E A
WA H 71 & RuEe AT B I
g 3} ot
A PAMIHIIE A e 2006 7EL
2 °F 1,000 A7](200 ¢ xhe] HEE7} A5l
(1], 2 A A& F7HEA 0l Qirt. o] HEH
9| F APAE L stz 9t R AL 181 8
AEF7IAEAZA YR olE A +973F A
uFAE HEPA ZEISE TAED WMAAH 1S A
Aol 8 Az o2 Zh Al o] WA B
79 Yol BAEHE ALHES 45 X 59
HA Qo] 4F auE wd Wof Yol At 9l
o, web xg-g-ake] E3lo) ukgt Agald o
LFEHE 93l Fu7tE 59 H-S Aert d
3?& Aot} 12| g5 AFE XAl 1=}
gt olye} AAE W ARF #HrjEe] &

= oX 02

al

3L

l-'\l ;0
Q)

H, i

l_,

ol ri 32

%_0

l

0

=

25t HEARE AF8HH, o] A5 tiaty
T2 3
=

Vol. 5(3), p.257-266, Sept. 2007.

otvzt AdH o] & #EE Aste vjd Wl Yo AR % #AeHL gl ¥
A & A A& AA HFHE tA%d =4
FAGLEA AT AEHEY
Fastank, =3 SPEFL JAAE AHddl AE R} S ojor hn, o W

o Fstele A 8-S 7HA
FEa

na==
T =

ZRME £ Aoy}, vl =AZXTAL

B AelgAE olsto] 2 guA del vuy

HEA s, 453

-258-

%, 43402 54 dEgosd AAE A3

4%, 4% A

EléE‘MH Hd Weof Yol 27 gl walE
< 4% AHAEE A HEH
Holl 2331 Zo] nig sl
AAS HelHdge A Ade s AXAT
AolA 7hss 2 248 JiAE Zi—%i shtel X
Y Aol upgFeiy, o] 2UERE 7
WA, e Y A7) B 2 ‘%‘HA skl
2t o) 7} $1ste] BA
@‘%% ZAto 2 A, A%E HEHEY #
a3 et
e Jﬂ*éEi o] A2l YA HA, Zelst
A HEE S Al Ui o) 49
sofjof g}, a2y RN FAEZ § vl F
AT F Qe MR 4 4 dA Fu2 AgE
7] &, Hgjstia g HABEE] Fo] HA)
% ¢ dAFoE Vb doltt, wekA A
H7E F dFoMTt Alg8 AFHste, o] 3t
F R ANE P HrI2el g FFe s
T3 g o8k, ol & A E WA et
el el g52 A uBAE A ¢ Hast
E}lZAdol tigk SAE Al AlSteof stk WAL H 7]
o] AFEAE AT EAR AFH L Y
84 & ANSI/HPS[2], IAEA[3-4] S<] o8] 73k
A 2 ARAME AFsta Qlon, 3 W] 712
Q A= A nIE Y] S5 B HAdd wget v}
T FUEA EFH3e A2 RE Azttt

=9
=

=7 _‘E_.Q_ tﬂ—

o] e =



Current Status of the Spent Filter Waste and Consideration of Its Treatment Method in - -

I. A% A9 8%

oA G AT Aol 3 Ao FAHIE AR
APdo] & Foll 9lon, o] Z - 21%"4 7)1t
< Aehs A 1 A 2E HEEHEC] A%
Zoll ek 28lar of HAAA o Z%%}—G—J Ao
71 =4 9 Hg9E 232 A JAAF dAl
22X 247 SR, dedE B F 2 FaEo] Qv
ol Al £9& ANF3 ol &, 2006871
200 1 $brlEo = oF 1,000 7ol HHE 7} AR
Foln, 2 38R AA F7I8IA Qi FAlolt), o]
© SEE NEe B2 AAEAIE S B4
sk fA R o] 85+ gl AT &5
of AREolt}, o] HIEEES F TYAH L shtz
&+ RI LA (RIPF) ZL8]3L 8 A8 5F7]A]4d (NECF)
BA 72 o]E Al Y] 297 oA wAIE HEPA
HYEZ FAEH, 2 10d7ke] B Alzke 33 194
YRl it

HASF 7ML H7FF AL (NFPF), ZAMAIAE
A(IMEF), ZAMF A1 @A (PIEF), 18] 2 WAL H|
71EAEAERWIRE B/ 5 k. o714 7}
AL 1 AREE FR|ERe] 19961 o] Fofl= whAY
HZe 7t EAeHA] ghech 2E]a 19929 o tRe]
S AEEE ZE ZAMFAIRAIE Y g7)du) o) o
g Hzxo] wATN SAH HAFHE Aoz,
1998\ ZAMAAIEAIA 2231 19994 o) shtzs}
o1& o] &8 Rl LA 7HR] A2 AxFE 2 5

X

=
[}
]
=
L2 5

\:ﬂ o] ;\]x

150

NFCF

W HANARO
E=3 RIPF
COwe '

2
a

Generation volume
g

i gl R b g
1997 1998 1999 2 2 2003
Generation date, year

L

Fig. 1. The distribution of the spent filters by the generation
date

-259-

23 vlEo] #def o] WAk Z18) o1 Qh

B3 200010l EojA e AREFA 7] ZA off 71k
7+ AR A E HdE o] ko] BolA)
, YA of thekslrt o] Folx|at i} o=t}
G AP AN 2 Y B0 2 YA EAY
2}z ARgab) uliel], shiz Bol dxeEaad
B olA B EE A FAMIZE ) vls)
FF B ors o) 27 9 Sk At gl
Xt ol goll AUE 5= Sk b A4F2 Hd
Hiuk ofue} 3k M= H el S A3 o)
gy 2 BHE 5o e 0 dEo E
getsi= Zlo] ARt E Fa 3t

AR AFF F 1,000 AA71e] HHEHE Fol|A
79| thF-5-& HEPA FE|(95.2 %)7} 2A]8}H 1o
A& Charcoal HE| (4.4 %)9} Pre HE(0.4%)7} 2}A]
gt Charcoal IE 2 F AlgAE L 90
(lodine) F-& HFshz AIEZA FE Rl A2
AT ZAMAAI G AL 28] ZAREAE A o] B
Aot A A<l AP S dstuobs %’4311
P%ﬂ Ao Hg AL B AEE F B E

FTh I A7 22 e HEH S f—‘li—rﬂ/\l/“

W WA E R on, B3] 97|85 g Al o)X o]
Aol Bttt ole AMAA 2 SRS AR
Mg FE5F 24 AT E(KRR-1&2)2] A A o
A% Fold oF 1707 ¢] AL AAY A%
AMAEE FEdte] ARF 2 AXASE B A 5
7]52131’\]*44 Y H 718 XFAF 7] wf ol

=1
in
=

[

(r o

=
28

rr_{o

oo

HH

H

=)

°
e

A,a

o 1o g2 Al of HHE B i) mEa
FeHa ZH—E-—E% stRler, 2 A3 # 19| e}
WA

Table 1. Classification of the spent filters by the generation
facility and surface dose rate (unit : 200¢)

ol Volume by the surface dose rate

ota

Volume rilgv(}?)% niS\?/l%r mév}zhr

HANARO 104 104 0 0

RIPF 102 95 7 0

N NFPF 129.5 59 70.5 0

F IMEF 78.5 47 28 35

C PIEF 2135 209 4.5 0

F RWTF 364 159.5 204.5 0
Lab, 99 94,5 45 0




dJ. Kor. Rad. Waste Soc.

I 194 Bl AF<] el Q] oF 72 %7} 3
F71 Aol sFst stz el R1ABAMAA 283
71et APAL 242 9 % HE o] M2 8|53k WAy
< 290k ada o 71 %) HIEEC) FAEY
o HF =T BAMEE 2 pSv/hr vlgko|gl o, o
= ARE dFE 9 o= At opyz} FAls)
Ag &3 FH7EE A4S F IS 97

vog, ztzte] AN A @ FRMAFEE
E AR AZEE dis] g 2AYEE Q2
fct. A Yol x50 gleE HHEL THE
A ol 5 FH o2 HY Agte] F W A E 8}
H, 2% A Wl AR el dE e ool B2
Bl Eo] 2 BAUL 71X 7] wEoll 35 AFE 4
Al F23 BF7IE] D 5 ). o443 2ol 3
GA o] 2FAAL AR 292 29 24 JeERARL
o 7N 2 pSv/hrd] Z)EHN S ZHE 1 ol
= EUHFE 2 gSv/hr vigie] HPE LS
ojn|siy, 7] BHXNEE 2 pSv/hr
oo} HZE TAFS on|dict

27 2004 REo] sz ] A9 19993 R HE
7} R Eo] AAFoln, R E | EWE|7} HEPA ¥
Ho|x HAFA A3 FAMLEL BF 1 uSv/hr
oluke] SAES o R HR o, 53] 71 2
FANFES 0.4 #Sv/hr o]ct, L2jaL R A4t
A2 9] 79l HEPA ZE 7} 39 %, medium I
El7} 42 %, 28l 22 charcoal RE7} 19 %E 2}A}5)
k. 9714 medium HE = pre BE9 HEe)
HEPA FE| Alolo] Fi= FE 2, oJHa &L A
9J3aix I Ko} A7)7} HEPA HEj9}h A9
Zorz #HEY HYgg I3 BHFAAHAMME
HEPA HH & #F3}c}h, H3 RI AY4kajd o] ut
Aol 2 93 w7t EHATF 2 xSv/hr vlgko]
slonw, Uz 7 %7t 0.2 mSv/hrofgke] Hejo) ¥
FEIAR 1 RANFES BF 10 u#Sv/hr o)t
2 yebgth 2ela v|er AdE el A F AN
o et F FHE EFIGem, AT A4
2 FE APRE o] &5 AP L e AEAM F
8 HFL Vol B AP FHULE o &

P 4Ee B AQ2A F2 95 Co, Cs, D1

u

=)

o
=

T

3

of

=

[e] =1
F4 nre

-260-

Vol. 5(3), p.257-266, Sept. 2007.

o2 27T 5 At ¥ HE BHE o1

FAGE Sl thatd FF 24 Mz 4A4E AA
E8 XIS o A, heE 2L A, 22 R
Y, ag3 g ZUNEE H9E 2 v Yy

E2 =3e A9 Aol v,
m. A% AYe A

A A=A ] 8 7)) o) AFgEE w1
2)%4 %8 "= HEPA HE] 9} Charcoal E g
L o] 7 e o] gde) A3t AhRoz & ¢
22 Fohlls pre WEE U 5 Qo) o] BHE
2 Yutdo g dFulE B ofdx Fute] Ty
Qo] Z+ e E2] EAd @ oA E AL Ao
2 2yd b)8A 2L BAE FAEoz shEr)
o) WA E 1B HEl 2 A BHgM B
T 2 Ao} ArlE A o4 w4 A= A
ol uigAst}. 53] AdAa)e a g YA
4& HYE HEHES AR HA =g Qo)
A F 1 o]Eg A Ro) Fg38)

dutr o g H7)E =39 o|HAR o= WA A]
A, Aeda, 2%, A9E, WS E 2 IR 5
o] g HLE of7|A HFHR A HIES =
H U2 487 Aol s olok g}, wtekA )
FHES ¢ Aalstd, o] Y 45171
AaiMe Melstns s AFE S st A2y
7W7F WkEA] M olof gt} 53], ¢F 9T
A2 dxd A& thulsld, & - A v
A7 E ETAB)A 878 59 ¥F
ol Agsiet, ey HFE A st AE
£ 552 Ay 245 AL oL doln, w
2hA] HEE o d7 JdoM HFEAE ABE

=o ©«
=32 —

AF3te] ol g £ A3t A% ABH o o
$ FAULR BTk UL olgDT o2 9

dMe Aael gEAd Fust
gt 278 AlAshodok g},

F24 o] eRAe

7 AEAR A L AFEY

PP BERHE A 24 )



Current Status of the Spent Filter Waste and Consideration of Its Treatment Method in ---

° ¢ ]
y xn . e
5 10 5
e E 20
§ §
>4 n
; :
o NAHNE‘:::‘AOINP 100 % o BIPE
304 betos 040 Bhr - 100 4 w - HEPA 139 %o MOIUM 42 %o 0RAICON [ 19 %o
- "":.” s 0 60,0 137 - TUOVHFI98 %a. 1OUOWHF:T%
~main nuciide - Ce - main nuclide ;1 131, T6.99m, Bo.99
v T v T T
= 1920 1995 200 2035 1965 1990 195 2000 05
Generation date Generation dale
(a) HANARO (b) RIPF
1
INEF
HEPA 178 % oharooat 122 %
o 104 = 208 hiri60% ¢ 0.2 mOvhr 1 38% Lo
£ -maln nuolide : Co-60, Gt 137 &
% 2
o 2
<
8 5
% I
g 104 g
(U]
N < 0002 MmOty © e pIER
20] { M < O2m Ty THEPA 196 % chorooal 14 %
B 2mSih S 200uhri98 %e i 302 uSehri2 %
0 - Riaky pyellde 1Co L0, CL-137
" T T r v T
1985 950 1995 x00 2003 [ 1950 1295 200 003
Generation date Ganerstion dae
{c) IMEF {d) PIEF
RME
80 - HEPA : 88 % charcoal =1 %
TR K BER
0.2 mIehr 123 % < HEPA : 100 %
o -maln nuolide : Co.60, G187 g 10 - TOIVBrI46 ta s IOUOVRT IS
& € ~moin nuclide : b
20 5
I c
g0
b il
e :
6] o 0
LRP-182
+0 THEPA : 100 %
-miain nuollde 1 ¥
T t T Y v
1985 1990 1995 20 e 1583 1950 1995 2000 03
Generation date Generation date
(e} RWTF (N NFPF
H
0
@
]
£ g oy
3 ;
c c
S 2 s
ki Lab. &4 W Lap. B
) - HEPA 10§ da modium : 1% pre 4% ] - HEPA 134 % medium ;4 %3 0harooal 12 %
|4 1uguhr ;100 % c 16SVMri82% . 13U0vhr 1 18%
& ~matn nuclide : U & -maln nuclide 1Co£0, o187, 113 1
10
< 00E2mIuiY
x LR
T T v T T T v T y v
1565 1950 1995 20 2005 165 1950 1995 o0 003
Generation dae Generstion date
{g)Lab. A (h)Lab.B

Fig. 2. The distribution of the spent filters generated in the HANARO research reactor (a), the RI Production Facility (b), the
Irradiated Materials Examination Facility (c), the Post-Irradiation Examination Facility (d), the Radioactive Waste Treatment

Facility (e), the Nuclear Fuel Production Facility (f), the Laboratory A in connection with the nuclear fuel (g), the Laboratory B
using RI except U isotope (h).
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Fig. 4. A filter medium after dismantlement of a HEPA filter
(a), samples obtained by cutting a filter medium into 12
pieces (b).
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