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Abstract: Rn-222 was used as a natural radioactive isotope tracer to evaluate non-aqueous phase liquid(NAPL)

siss

contaminated soil and aquifer. In the case of soil sample, Rn-222 concentration was inversely decreased with
diesel concentration in the granite soil sample and it was decreased about 30% at the 13% diesel contaminated
soil. For evaluating trichloroethylene (TCE) contaminated aquifer, the natural radioisotope Rn-222 was used
as naturally occurring partitioning tracer for the approximate localization and semiquantitative assessment of
the TCE source zone. Rn-222 was analyzed for the estimation of TCE contamination ranges of the acquifer

in the contaminated site at Wonju in Korea.

Key wards: Rn-222 tracer, Petroleum contamination

1M E 9129 Msiere] ejek dubriel ) f2A Fuols

S &t g =2ele] TR P 718l

R A% Ak - EFe] 0P A B Fo] HIEAL o e fRo9A
Aol FUjska Itk A vl SA1A Aske 0%, Wb wAson, AR FHANE Fhae 479
B BRE FUR FAo] e 0AAshISL 2007 A8 §7rE 5o €@ AR fFoPo] FE

% Corresponding author
Phone : +82-(0)42-868-3654 Fax : +82-(0)42-868-3414
E-mail : yyyoon@kigam.rekr

— 14—



|
A}, 22y el LAxAE Fal oAU}
£ weiln Bele] AL e AL 47} e,
o] 7

Aol

Fed Hdol W A7

=R

[
o2

[ex]
?_

T

e Mt to

=
o
=
=]

[e)

4 1

{1

AT <

{1
=
o
fu
o
S
to
Jsl7

o o

Ko

N,

[0

R

i oN,
o
E)
o2
>
f
il
:>|4-_I’4
e
ol
s
>,

o)
i1
fu
o

E
M

A Het AdE A Qs 99
A3 77t oY A s
L= Zo] A7} ). EFF A

= Aoz qls 9%

f
w fp e
B o

o B to x

b
ko
i,

&£ Hr 2 Rt 1o fo
)
&
o

b Y > e o
M 2 b tpo
N
oy
%

g =

o
S
>
re
o
N1
rir

F717F 3.839 2 A WAL
AE D49 U-2389] Fo02 B} A5l
EA Bt AL T A D LEA F7]) 8ol g
Sl =7t = o]y e BAE o] 85t BT A
ot §ROAXAE S FAAR o] &dt=
A7} 9=te] A Eire] AT

ZHE2 7ol ER5h= WA S 4l U-2389]
B0 ofs) MAE Ra2260] THA| B3 ste] YA
He gf7tER B AskE HellAe 3 (A
S0 upet BFFEHE FA kA ok 2 FH
Egolu Aatrt f7e 29E A9 HES #1
SRl @A &3l=EE 54 o3l vl edx Ao H
st BhE T fF Gl w4 ()3 2ol 7
&3 ")

o m& 3
N

_\
o &
2

CrarL _ 1 (1)
Cokg 1+ Snapr(K-T)
1714

Cnari=Rn-222 concentration of the NAPL contaminated
region (Bg/L)

Cuke =Rn-222 concentration of the adjacent NAPL
free region (Bg/L)

SnarL= Residual volumetric NAPL saturation (L/L)

K =Rn-222 partition coefficient
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2.1. 2} FHXE 0|88 REYH EYAE A

= FAA AP E 98 fReYH EFNEE F
Hstth A AMEE St FTIEAEE 12
mm Alo]2] YRS A2 A2ZF H7|ZA 105 °CE
stFFt AXRAIAT EGAI R T2 Ra-2269]
WAMS -2 (37.2+1.5) Bg/kg, V13X 2 (BET; Brunaver,
Emmett, Teller)= (23.86+0.03) m%g ©] At}

2 FFE AFUAA = gde Yt B
Foll FZ3HA EEA17]719180 32 o] F methylene
chloide &9oll T]A& 0.05, 0.1, 0.5, 5, 10%(wt) &3}
A F EFAETE ol FE3] A7 =S8te]
F Ao]FA T QboA A ARAA FFLYE E
FANEE YA B FHE Ul Fe
GC/MS (HP 5890, HP, USA)Z A28l A eka}aith.
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&s ¥ F Do) B Ra-2269] Tl ¢
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T T
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O 2AE FEANZE FdE T2 A AFYGA00A
1982 H-E] o} 2B EGA R AASITHAE AFE-3t]
19977k M= A Qo] #H71AE3skem, 19961
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Fig. 1. Sampling site map of the groundwater.
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Fig. 2. Theoretical radon deficit for several values of the Rn
Partition Coefficient, Kc.

w2t £ FRARIKaarw) e 3719 FFARIS
A Knarvan)©®ll T 2HE2] 3haFo] wakA At
Rn-2227} 479 FFol wel Hals EulAS3
f5el SEIALS e 4 (el % AskE Fig
29 LR AT o126l j3) 75 Fig 2] Aol
A el S9E EGY B oF 6% HARTE &
H A4S = 5ol oF 30% A, = AR
3% LGFollA F 50% 7HA] e hEko] A
% 57h Sk 2R E we efEael We
= A34E g7 st e F3E A5l o
Afr TS 0.05-10%7H4] MSHAA QA §
AEFNEFTY] = FFHSE SH AT EGF
o] Rn-222 §#F& AAHFAF7IE S4317] 980
EYAE 200 g& 1 L EH f28719] YL Rn-222
=244 20 mLule] &l Optiphase Hisafe 111 ZHel| &

ol
Lo

s}

1.0
\
\
\
\
\
\
091 \
\
\
= \
o \
% \
5 081 \\ °
C \\
> \
N\
\\
0.7 4 N °
AN
® Disel N
——— Kc=10
06 T T T T T T
0 2 4 6 8 10 12 14

Residual NAPL saturation(%)

Fig. 3. Radon deficit value with disel concentration variation
in soil samples.

Analytical Science & Technology



slafo] ZFol=e AFE Fig 3o UeEMUTH A¥4
21 (Dol o S| AFA A EuiA S 32 1.04
2 Schuberte] " A& Ao} @ xjo]7} wraydit}, o)
AFo] AFEE 1 L £7]9] 20 mLe] Rn-222 &

HoldE HolE F ABoN 37152 BE

H

xR
oo rlo

Table 1. Rn-222 concentration of the TCE contaminated
groundwater with depth difference

Sample DeP oy EC TCE  Rn-222
(m) (uS/em) (mg/L)  (pCiL)
MLI-1 15 628 589  3.07 183043
ML1-2 25 630 553 143 217047
ML1-3 35 631 506 164 2710452
ML1-4 50 638 492 214  1010£32

Table 2. Rn-222 concentration variation with TCE contaminated

groundwater
Sample TCE(mg/L) Rn-222(pCi/L)

Wi 0.003 5540+74
GW1 0.198 5930+77
GW17 0.051 4700+69
GWI18 0.001 1920+44
MW-23 0.036 1400+37
MLWI-1 14.295 1540£39
MLW1-2 2.56 840+29
MLW1-3 8.45 2060+45
MLW1-4 1.87 1770+42
SKW1 6.00 3130+56
SKW2 0.73 4030+63
SKW3 13.15 2530+50
SKW4 8.77 180042
SKW5 322 2130+46
SKW6 0.81 7800+88
SKW7 3.18 5130472
KDPW1 0.36 3030455
KDPW2 341 2650451
KDPW3 0.52 517
KDPW4 3.34 2540450
KDPWS5 0.037 2280+48
KDPW6 0.57 6300£79
KDPW7 0.93 5740£76
KDPWS§ 2.01 7740+88
KDPW9 1.69 806090
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