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Review of Technologies for

Processing and Methods for

Reducing C-14 at Wolsung
Nuclear Power Plants

Jung Min Lee and Joo Hyun Moon

College of Energy & Environment
Dongguk University Gyeongju Campus 707,
Sekjang-Dong, Gyeong Ju, Gveongsangbuk-Do,
Korea 780-714

2 o

Safe disposal of radioactive waste is one of the
critical issues for the sustainable use of nuclear
energy in generating electricity. For this, reduction in
the volume of radioactive waste for final disposal is
very important under the situation where the storage
space is restricted. C-14 is a radionuclide with a
half-life of 5,730 years, which causes problems in
handling the radioactive wastes including it and then
in reducing the volume of the wastes due to its
radiological and chemical properties. Hence, this study
reviewed the current status of technologies for
processing and methods for reducing C-14 in the

radioactive wastes at Wolsung nuclear power plants.

Key words : nuclear energy, radioactive wastes, C-14
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Table. 1 Production, removal and release rates of
"¢ in the PHWRI[3]

22 e el HAHY|IE #HE

Fig. 2% g4 9ddq4 “C o AANRE
HE3 Rojrt,

L

A

— ARMNYN Py
L (BUHWEN LOH)

—
i

aRamelll veceo UBE]

[X-FrE 29 ]

b
o444

934
-4

Figure. 2 Principle to remove "“C [4]

A7 944 ddole “C & AAG7) A& T~
oleuFFAZ AHg ) o] 2UPFAE AAANES
Ae)eti=dl Zol o] &HCH ANH7)Zo £3E “C ¥
22 A7) s, IRN-150 o] LR EFF R (Yol 2,
ol olguPFANEF ¥ dIuZ EFPS FAE
2 ol gam Atk

FnEd2el

<N de

ey, Y494 Ag Fd
IRN-150 ol ugFze] HCO o Hd {23 o
limg-C/gol® o1& 22& A% FrgAQd MOA,
NaNO,, NHH,PO,9| ol &d Fxo] ©p2 {3 Azx
= NOy > HCOy = H,PO; 2 Jetdth % ds=7}
ESFE ol2ugsAoA B gon 1 A¥ LRI

date ol 29 @ito] & dojdich waty NOy ol 29

Fago] 2 F olert W Eol FAZNE
HCO; o) &9] gxo] ujg gold Ao yepdc} =
& AA NHHPO, $94& HCO; o0& 4323
gige AaVORYE doug gx3 FAd ooz
A B dojut AR AFA A A HCOeN A
7148 @A Ravt gl AL JtRgt Ao
vkt # MC o FAZRE AA 2 HCO, 71 A gl
o3 MZE s Fu¥ Ao AdHUE AESE &
2 A2,

HOe A% W pH 54 ggol 7t ABvic o9 7t
7 oledez ZAH5] Fig. 3& A% W FAs:
38 o259 ¥¥E ¥AFT Fig 3o wad #&
A ABANE HCOEMN 3 HYUCO[ (&bl )
W go) ®rh BEAT o] RBFANYS FHW, o
£ o]&o] 32 AL H'S OH ooz AP
o] FagucH3) oW #&Ae] pH7t 7oA d<dt
of & W ol arstetast Hy'CO9) FR7t FAsa
HYCO 9| ¥EE Eobdth o REL &ol2 w@FA
of osh AANE weg F7HAAUCelE H'CO; ]
20 #7 so] F7] wWFolrh). E£F pH7t 10~11
2 eddE 132 dF$AFAA Hee HYCO ol
COZ (&hito] )0 dejz wo] ZAATG o AF Wl
git 72 FATA dAE o) ReF o
3 100% AA=H, AFG FA HAFFoz Fitsio]
A gec

Carbon Fraction

14

Figure. 3 Distribution of carbon chemical species with
solution for the PHWRI5]



20 o)yl -

HC & 714 A2 E BE 9 Fig 2004 Hio]
FENHA BAUAD MO, N Fra9 A AE
(Stack)E & ®AU7tA SHed, 7)o 4xd F
F AAZR g8 AAd & dd ¥ 158 2
FH4AA LiOH, Ca(OH),7} 339 AR712 S34H
% Aggch 289 “co9 A9 Bgog o

B 5 gidel wHEAREH, olAL HAFAYG @
A AEFoR B wudog

2-3 “C oulE MY sy

g2 MC A7 detolth[1)
) ZEA AFANA 90%0) 4 LFAHDR o AFe

A&A9 7HA "o

(b) “C MEY Frte ol WA F7|9
Adseg F73e pe "a

(© “C 2 MAYZE g4

d 412 A% 2 A3 42 714 €O, 714
A2 7HEE oA

A SFE olgde AEAY 14F 555

A NC g4e dAse Re ¥ enz ge
RelA Fole et gtk 94 &3 Addl maw
FUe] HEd FARFROIE PAYUF) B2

A28 4+ AdE AL BRAFD Aok “Nnp) o v

$2 Bd MO & MyRE Axe Bol9 g4 AW
WHE BAoE W4 E: Az FRE 34

mlm

#al AHgHE Ahol 8 FIFED gy F57
v AFrtag dEs Aare TVFE w7
Atk A A7)M MO AA7} WEd THsAel A7
AjE E3]715 o] &3te] 98% AAHL})

HC AZe #EA oemPHAR W%l o7
o #AR FRe] “C 7t EHo] o] o4 EHo] B
7bed W HC o] 29 £ Qonz £X3 FrHe
2 @AsFoiof gk YA dHoME A o)2u
TR WA F71E 9 43000A HAZ 67HY)elA
3000/ o2 dEagch T8 ZAF7E 9 138604
4 282 59 MEvtx BAE 23 9d A
Agge Fole A2t ANHAN HRASE Y3
A slol MC Wz gel F7hath of wRe 77 &

dEE RS 7] A8, gEA 42NAE e A
dHo2 AEHA an), 442 sbE A FYFNE )
27198 A2AA A4S Adsn U w3 Y2}
2 UEE 282 A% 5 83 F9 A, 254 43
% 240 94 HAHEH, olHE £ 27 ¥xeg £
A, MO MEG RS Bste
de 7tsd 434 4EE dxn Yo

24 94 uelM d4yez Ags
bob ooz tipe etsg
1A F A o F& FHA NRE "C L o o
FANNAY, HC & g g3 das HgAA g
¢Y E2FE AEANE A 58 2 £ Aot s8R
@ ol=7A) old Wyse A4 HEHA Rahi Ao

A Y5e M4

ho

r[o

3.

i

9

NC e ok WEYdAE wEAAT, Bl 27
Weol Adst B FA dPe F 4 A A
Hgol Tolgol wet “C R 9 §Poz Wa
FE Z7Hta 9o Fa4 FAdAel 1 Yok ol @
24 olE MOg Ty PALATIZ0 A% 2y
of M, ¥ FAW FA4ANE BB 2R
Ao %S Ax Atk Moo WA HolH 77 u
B2 dof s, BuAdel 3 5ol Hof 9]
WEOIth o] W] AUN MO BHS Folm uw
48 Mg 448 Aelatel AL Arlge FS 2
o7 93 BFR 714 ALan A ol

MO e olenaFAE B A9 AA DA ofd
AT @227} oby Brbssd man AdAe
@ 2ol o 0E) A5A2 B4HD YL
3 o) A7IBel W4T Utk 2l HC o w
ho ARl 3 4Ee ANV EAME &
AR T 9, NO ANES nBE £ At YA ¥

Fre Eglel REanh e MO 7189
w3 Haste 449 A% h5e AdHE wea
Eolobg $A9% 2o

olo] el ¥ w=RolNE 342 4717 ANw 9

4 Ade MO Hee 2 APge PEsY

w3, 4

"9
I~

F7}+7]

o]

(%



44 dA4EgdLe] C-14 My 71e R At v 21

44 ANME: O & A7) A8 7909 o2
WEFAE Ageta gk AAAIN B T VO
A7 A8, IRN-130 o|2u@dFE F2
ol gatx Utk A&7 A HdAe "Co, NA} 9
Rz wzgr] do w7yl HA" FF AARXNE
ol gl AAdT Ut ol &Al, (a) BEHA ATAA
9000l 4 HAHEE o) AEe &K A, (b) MO
&3 Z7he oleu g wA F79 FAHoR
F713Q e, (o “C 2R AAUZE A4, (d) LA
2 A% 2 AZ"a 4% 714 0o, 71A AHEE vt

Ee R
[N

4 oA 52 Ba MO w4S dAsa Yok

A. A 2

¥ ATE wgHer|ete) Hdoe Adat U
i

Auistge A A e AU warFyoh

(1]

(2]

(3]

(4]

grALTA} 97 AHAATY B st
C

A#71%, 32

(2004)

olZHe: TYAA FH H-3 L C-14 HAMT 7}
Az 4, 142 (2005)

FF8 9 g WAH woiws, oAs A4 9
dALE ARAEES el 14C AF 54 WL 2
(2009)

gea e RN-130 E4479 ole FHEA
Y Asrx 2Ry GHEAL o) 8F C-l1a8EY A
A 54, 12 (2006)

4 DA ES 9 olusE s T, T A
zuby ¢ olZ o|&d X W, 8 (2005)





