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Abstract—A simple and precise method of “C was developed to analyze *C in the environment samples

using a commercially available “CO, absorbent and a liquid scintillation counter. An air sampler and a
combustion system were developed to collect HTO and “CO: in the air and the biological samples simulta-
neously. The collection yield of “CO, by the air sampler was in the range of 73—89%. The yield of

the combustion system was 97%.

In preparing samples for counting, the optimum ratio of CO, absorbent to the scintillator for mixing
was 1: 1. No variation of the specific activity of *C in the counting sample was observed up to 70 days
after preparation of the samples. The detection limit for “C was 0.025 Bq/gC, which is the level applicable

to the natural level of C. The analytical result of C obtained by the present method were within +6%

of the relative error from the one by the benzene synthesis.

The specific activity of “C in the air collected at Taejon during the period of October 1996 ranged
from 026 to 0.27 Bq/gC. The specific activity of C in the air collected at 1km from the Wolsong nuclear
power plant, a 679 MWe PHWR, was 0.54+0.03 Bq/gC. The ranges of specific activities of ¥C in the

pine needles and the vegetations from the areas around the Wolsong nuclear power plant were 0.56—0.67

Bq/gC and 023—141 Bq/gC, respectively.

Key words . CO: absorption method, Specific activity of “C, Liquid scintillation counter, Heavy water reactor

(PHWR)
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Fig. 1. Sampling locations around Wolsung nuclear
power plant.
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Fig. 2. Air sampler for collection of HTO and CO, in air.
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Table 1. Amount of CO, trapped from atmosphere
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(30 (74D (119 140 (00
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N-1 79 (O G2 Qw

4 A3 66 786 085 8n 116

S-2 (902) (98 (100
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Table 2. Combustion yield of combustion system for
NIST standard sample(SRM 4990C)
5 NIST ¥2AE 349 CaCOs CO;

Z%(g) T  FE(%)
1 12.269 18.791 9.5
2 12.145 19305 100.1
3 12.093 19.441 101.2
4 25.701 39.694 97.3
B - — 988
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Table 3. Variation of MDA on cocktail composition
CocktailZ 4] (mD) #3 A% BKG** #HE
F5A) Ll

(Lumasob D (Carbohana)  (Chennel) (%)

142-519 4587 8423 155 0192

Scintillator Window FM* H£& AFE
(cpm) (Bg/zC)

1 19

3 17 136477 4337 8061 150 0066
5 15 280-460 2139 5106 122  0.057
7 13 100-393 3605 6813 129  0.031
8 12 100-37t 3146 6299 126  0.029
10 10 100-333 2790 5075 092  0.025

12 8 100-247 1268 2593 053 0032
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paratus
3£ F58(%)
1 68.2
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Table 5. Comparison of “C analytical results obtai-
ned by ESCR and standard reference ma-

terial methods

Al 8 9 - ESCRY BEAE OHE
NIST EZFA8  0.204+0.010 0.208+0.015
” 0.216+0.013 0.209+0.015
s 0.222+0.014 0.2104+-0.015
s 0.080+0.005 0.088+0.003
” 0.069+0.004 0.06910.003
K 0.056+0.004 0.050+-0.003
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Table 6. Comparison of “C analytical results obtai-

ned by absorption and benzene synthesis

methods
Al 8 1 24 *C $=(Bg/gl)
B AR 0.249+0.002*
i 0.234+0.017
Bol WA 0.245+0.002
5 0.231+0.016

* ! Counting error . 1o

3 2% 8 7N FES F4E o doR
Al WA EE ol &3ty de E4EHAT 6%
WA & AR Wk, B AT
AEE FFYE 018 HC BT 94 A4
FH AT HColl tig B F-83HA 82
F AL A2E JidEnh

nllo

N

HHAES C £N2T

b d7INES Mol AR BE

HHAY % 94 4 A AGe] GAANES HC
NS F 79 SR,
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Table 7. Specific activities of *C in some atmos-
phere collected from Taejon and the vici-
nity of Wolsong nuclear power plant

x 3 T F 2} 3P “CE=

oA ’9%6101-105 FE 50 0.27+0.03°
W A » 4 50 026+0.03
YH(N-1) ’9%6.1021-1025 A3 64 054+0.03
¥4(s-2) » AE 66 027+0.02

* [ Counting error . 1o

HAAY drlF “CY HIWAFsL 0.26—0.27 Bg
/eCAt. olAF FEE AMC(AAHAA MC9
B4 5=, 0227 Bg/gColl th ¥ &) 22 15—-19
%5718 JEeRth ol#d ZAze 196034 ol
YA A FFo] vt} o} A& 3L
the A& on|git) £ A7l dojd AMCS 15%
WA 19% F7ke oe d7AE(12]0] ¢E§ AMC
15—20% ¢ & X3 Qick 9, €4 9
Stack&.ZHE] BEFWEOZ 1km ol N-1X
oM AHAE di7IF “Co HWASL 0544003
Bq/gC(AMC 138%)2M tlAX Qo] Hla < 2u)
BE ¥& @& Jehi glet, 19839 Levin[13]°]
=9 Philippsburg FHNA #28 A7 AMC 300

%ol ¥3 1/2 A= @& gholh, W, 44 42
HA4 StackS ZHE] @A wWEko 2 okm HWolA

S—2AHAAE t71F “CY PSS 0.27+0.02
Bq/gCEA A HolM e TEE99} fAME ghe
UERAITE ol Zo] ¥4 dAYwHA 9 T
AFAN #3238 9713 “Co FxAo)e €4 9
AL AL StackeZRE Ag), 7 Al24HAA
dxel % 2 4% 7182AY o4 /A 3y
BHEAAY Aol G Aoz F2dy,

U AEARE MCY WA BE

'92 ABRE 93 Axol BH ¥4 YAALAL
FH AN N-149% S—2x7 FHIM AA e
£93 “Co 24ZAE E 8ol Yehuigich

2248 H1SR 199748

Table 8. Specific activities of “C in pine needles

around Wolsong nuclear power plant

ARG AHYA Bq/gC
’92.11.30 0.62+0.03*
’92.12.29 0.56+0.03
N—-1 "93.01.29 0.59+0.03
" 93.04.27 0.56+0.03
’93.09.01 0.67+0.03
"92.11.30 0.36+0.03
’92.12.29 0.36+0.03
S—2 ’93.01.29 0.26+0.02
’93.04.27 0.31+0.02
’93.09.01 0.39+0.03

* : Counting error : 1o

ucel vpAbE2 N—1X3olAE 056—067 Bq
/gC, S—2X A ME 026—0.39 Bg/gCe HHE Y
gision, 944 ARHLALZRE vlad AYrt
7V N—1AHol S—2AR ®l3} b4 &L &
EEXE JeRID. olfE F=HENAE 19769
Moore $[141°] U= Farley 1A€A FH9) &
ZoA gL Ce HWARSA 0.33—040 Bg/gCet
Z wadn

Table 9. Specific activities of *C in some environ-

mental samples around Wolsong nuclear

power plant
ANEE  AHZLE AHGA Bq/gC
o E—-1 1921229  0.29+0.03*
i F S—-2 ’93.0001  0.54+0.03
ST s ’93.0901  0.57+0.03
0 E—-1 92.1220  0.29+0.02
N-1 92,1229  0.234+0.02
+ & N-1 921229  0.36+0.03
n 9 S—2 ’93.0901  0.52+0.03
% S—2 ’93.09.01  0.51+0.03
N—-1 ’93.09.01 141+0.04

* | Counting error : lo
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B B 9= 949 N-1A- 2 S—2449A
AAT 4% ALFFT “CY FEEZ el Rolth
ALFF “Co ¥HAFFL 0.23—141 Bq/egC H
A9 k& JehdTh 3] 931 9% N—1 AFAA
AT £F “C ¥IWAFEL 141 Bg/gCEA A4
T 025 Bg/gCell ¥ oF 6 AE H& TEE
228 el=

g £

£ A7dME g7l 2 BEANESF CH R “C ¥
AEHES AT d7ME EIFA L AEAR 94
AAE NLsQ W15 CO, FEE 355 ppmo2
7138 | girlE COo, THELL 73-89% Yo,
AEAAE 97%013Y L d238% 2 AF
A& Jehidth EAME ZAA F5AS AEA
ohe] A T3 11 1929, AlZZAF 7087HA
AlgE o AT S fRAEE D FEsAE
0025 Bg/gColitt. =g £ dpdA HEY F
HE o83 MC EAEE HAREE 18T B
AR vln BES AF 16% o3 HYWANM A
53 A A= AHE JEIIL

HHAY d7lF “Co ¥IAFES 0.26—0.27 Bq
/gCE2A AF AR AAENE Jehlidich 33, 94
AR EAS FHY N-1XHNA AFE 7|5
Col upAEE 0544003 Ba/gCEA AR G
Hlsf of 2] A% ¥ g JER I Qe vk, S—2
ARAA 9 th7lF “Co BIEAFs& 0.27+0.02 Bg/
gC2A dAAY s fAF &€ YepAUT
T3 44 9AwAs FH &9F “CY HEAL
T AAEYN viE RAA 02 wgon 53] 44
AAH L AL Stack 2 ZHE 77 A Ge R
JEe N—1AHo] S-2AF0) Hl8) ¥& L& e

Wit 53, °93d 998 N—1AAH A A &5

“C FE+ 141 Bg/gCE2A] ALEHS 0.25 Bg/gColl
HlE of v AX T FEE JelIUT

£ A7E B3t gy “C E4yPe ¢94 9
gbdde oig A &AM 43 &
42 Aoz woag T “Co H¥As Fxd

g AaE HE dFAYG I¢E Ago AT €A
AAHLALS FE BAANA “Co o)FHF Tt
uCol 9% F9 AFHF Yyt § o2 7HEd A2
371 R F7t87) 7FEe] we 8H Y ol vl ¢
T8E 71282 E8E Foz JdEd.
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