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Fig. 1. Sampling sites in Kunsan-Changhang coastal area.

S GAZE AE L B4 ¥ 60 meshAE E7AA B4
A= 39
= B ol#eE 542 $hrledTAaY Eo@}i

AP Fal o, B I FAL nZ BRI
7138t 5% sodium hexa-metaphosphate 240l ] 3 pi-
petted, pH= B4 S/ v &S 1:52 343 J=
A Fo| A pH-meter(TOA HM-209)2 =A3lgio0, &
°J 712 Walkley-Black®], #2$14H& Bray No. 22

BAsg

= 2% 01N HOl /484 $34e FANR 109
0.1N HCl 50 m/& 7}8he] 30°C 32243k 1A17F A
B3 F ARste] & on, W FFES Jgdoe

2 23, 947, 55, 231A71F IN HNO,E FZ319t}
drl T Ta53 A8 2g9 HNO; 30 m/, HCIO, 10 m/Z
7¥ste] 12A12F A& FFE A Eeo] Aol WA
yebd 714 748 RA17) ok o3}, B35 AaA &
IN HNO.2 323}t

210 < 3B
STTmaw JXPT?ﬁ%ifj 3

Australia) £ 241343 c).

=% 1

T Al(Varian Spectr AA 400,

Z3 9 nE

gy 72| = EY SEHE
jed, 3ol 23 FAEA] AT = BN FFE 04
AEE Hobstr| fate] ANFH 3 Eoke] Fg ozjely &
A& Table 13 2ol EAL F2 nAld adEgon, &
71& ¥ 1.82--3.57%, FE U4 189--454 mg/kg, %ol

2 3H-g-2E2 8.74~16.42 cmol/kg®] EEZ B},

FEAF

N

}

o

2 343

Table 1. Some physico-chemical properties of surface soils in Kunsan
industrial complex area.

Sampling Texture pH Organic Available CEC
site No. (US.D.A) (1:5 H,0) matter(%) P,0s (mg/kg) (cmol/kg)
1  Silty loam 6.10 2.76 228 12.65
2 Silty loam 5.93 341 358 12.37
3 Sandy 5.74 2.54 258 11.11
clay loam
4 Silty clay 5.87 3.09 290 12.51
loam
5  Silty loam 5.05 3.03 228 13.81
6  Silty loam 5.72 3.18 216 9.94
7  Loam 5.17 3.57 320 16.42
8 Loam 5.15 2.85 274 12.19
9 Loam 514 3.06 208 12.39
10 Silty loam 5.64 2.29 374 11.38
11 Silty loam 511 3.16 238 11.27
12 Silty loam 5.41 2.83 354 11.14
13 Loam 6.46 2.43 208 10.57
14  Loam 5.26 2.11 328 8.90
15  Sandy 5.44 1.82 278 8.74
loam
16  Loam 5.09 2.12 189 10.80
17  Loam 5.08 2.06 312 9.99
18  Silty loam 5.63 2.36 385 13.00
19 Silty loam 5.65 314 235 11.84
20  Sandy 5.82 2.95 322 9.87
loam
21  Silty loam 5.17 3.46 408 11.60
22 Loam 5.73 2.65 243 11.08
23 Clay loam 5.76 3.30 454 17.11
24  Sandy 4.94 2.98 226 1343
loam
25 Silty clay 5.85 2.56 236 10.08
loam
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Table 2. Contents of total heavy metals in surface soils sampled at
various distances from Kunsan industrial complex

Table 3. Contents of total heavy metals in surface soils at 3.5 km
away from Kunsan

Contents of total heavy metals (mg/kg)

Areas Distances (km)

Contents of total heavy metals (mg/kg)

Areas  Sample No.

Pb Cd Cu Zn Pb Cd Cu Zn
AY 0.5 50.50 0.81 48.83 86.87 A 20 24.11 0.25 37.78 59.65
1.0 44.83 0.80 49.00 82.46 B 21 38.31 0.58 39.34 90.75
15 47.22 0.81 52.26 80.89 C 22 43.94 0.9 43.38 104.00
2.0 - - - - D 23 14.45 0.58 18.23 39.73
2.5 - ’ - - - E 24 11.32 0.20 19.56 46.54
B? 0.5 33.54 0.83 46.89 85.09 F* 25 21.63 0.49 15.13 79.53
Lo 4328 084 4824 6878 *Control(Ssangam-ri, Sunchang-gun, Chonbuk)
1.5 41.53 080  40.88 60.00
2.0 - - - - Table 4. Contents of total heavy metals in brown rice sampled at
Y 25 - - - - various distances from Kunsan industrial complex
C 0.5 32.22 0.35 41.08 75.00
1.0 30.80 0.36 36.09 73,46 Areas Distances (km) Contents of total heavy metals (mg/kg)
15 28.90 0.26 3500  56.90 Pb Cd Cu In
2.0 - - - - A 0.5 0.65 0.02 1.38 13.00
2.5 - - - - 1.0 1.00 0.10 1.56 12.14
D® 0.5 3302 034 3800 7943 15 0.50 0.08 174 12.59
1.0 39.00 0.32 3287 6433 2.0 - - - -
15 4184 033 2528  73.00 25 - - - -
2.0 2441 033 3684  69.87 B 0.5 278 0.04 2.26 16.08
2.5 21.81 0.32 26.04 59.98 1.0 1.82 0.11 4.93 17.44
E® 0.5 28.89 0.48 23.88 66.88 15 1.60 0.12 4.20 17.12
1.0 3092 044 1900  70.14 2.0 - - - -
15 2560 032 2614 69.09 25 - - - -
2.0 29.42 0.36 2490 6456 C 0.5 1.74 0.01 184 20.04
25 24.42 0.40 23.09 75.00 1.0 2.34 0.05 4.34 21.43
(=) :Sample was not taken. “Petrochemistry and Metal manufac- L5 128 0.06 412 23.00
turing site, “Foodstufs and Woodwork manufacturing site, *Foodstuff 2.0 - - - -
and Petrochemistry manufacturing site, “Roodstuff and Papermaking 2.5 - - ~ -
manufacturing site, “Metal and Nonmetal manufacturing site. D 0.5 1.96 0.15 7.93 13.22
1.0 1.34 0.13 5.27 16.98
1.5 1.69 0.09 3.49 17.40
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AYRZ FEE FAEA7E A" Aol ohz o 7}
A FA2 AZPQA7L EFE] AEAD A3t FdolA
HiE 5= vld, B350 &7d $3&5 S98d S0 ol%
HAZo FHASA FE7] WEQ Roz Al HT

TA FUARAE SR gi7|o ol o8 o g 3
AHEE FEEY o] FHYE FAE Slsle AR
¥ 35km Azl & ZAKA 20, 21, 22, 23, 24X
I v AR AZEHE AAET £3F AW A
ZAIAA 258 W R = BEY 35T HS A8 2
3= Table 33 2t} Ph, Cd, Zn 2 CuY ESF e
@R 8 & Y ZARNAE 2504 zHzZ: 21.63,
0.49, 79.53, 15.13 mg/kgS VERA WHA AT HER| 2R
B oF 35kme Aol Y X GlA Pb 11.32~43.94,
Cd 0.20~0.94, Zn 39.73~104.00, Cu 18.23~43.38 mg/kg
< Yehlo] FF@A A vjEH = oy B g4

e =1 O
ol gl FFL0FEAY G2 Wl REHo2 0

() : Sample was not taken

o] &= glovt Aed vie) vluE o o}z 2 AL ¢
23 FEA7A vA A=

X9 -H2|d +=x4 30| & 55 &
A FHEA 42 A A A F T35 FHE

=
&
e
e
S
e
o
£
S
=
»
&
&
&
lo
il
e
ol
K3
@
Rl

g dnl & FF<4 & Pb 043, Cd 0.06, Cu 2.31, Zn 16.
56 mg/kg® Tt} Pbi= 3vl], Cus 1.54), Cde 7t =9t
3, Zn 523 ks B9

A FRAIAE FAHOE 1ol o3 Egoz &
A el AEAZY T, oldHE ¢S FAREP]
ate] FUHRAZEE 3.5km Aol Y& FAAA 20,



Ak

ol

fd=kA] ol

Table 5. Contents of total heavy metals in brown rice at 3.5 km
away from Kunsan industrial complex area

Contents of total heavy metals (mg/kg)

Areas  Sample No.
Pb Cd Cu Zn
A 20 1.68 0.04 3.02 16.31
B 21 1.56 0.25 3.50 18.12
C 22 3.10 0.09 4.87 25.31
D 23 1.61 0.01 2.98 13.11
E 24 1.01 0.05 2.43 19.95
F* 25 0.45 0.01 0.61 12.15

*Control(Ssangam-ri, Sunchang-gun, Chonbuk)
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Content of Heavy Metals in Paddy Soils and Brown Rice from Kunsan Industrial Complex Area
Jin-Ha Lee*, Kang-Wan Han' and Jae-Young Cho' (Taegu Regional Food & Drug Administration, Taegu 706-
040, Korea; 'Department of Agricultural Chemistry, Chonbuk National University, Chonju 561-756)

Abstract : Contents of heavy metals in paddy soils and brown rice of near the Kunsan industrial complex
area were investigated. Average total heavy metal contents in paddy soils were Pb 34.33, Cd 0.50, Cu 35.49,
and Zn 71.67 mg/kg respectively. There are no correlation between distances from industrial complex and
contents of heavy metals in paddy soils. Average contents of heavy metals in brown rice grown above paddy
soil were Pb 1.74, Cd 0.07, Cu 3.54, and Zn 16.53 mg/kg. Relationships between 0.1N HCI soluble heavy me-
tals in paddy soils and contents of brown rice showed positive significant correlations for Pb at 1% level(r=
0.6853**) and for Zn at 5% level(r=0.5420*). Relationships between total contents of heavy metals in paddy
soils and contents of brown rice showed only positive significant correlation for Pb at 1% level(r=0.7131**).
Contents of heavy metals in paddy soils and brown rice of near the Kunsan industrial complex was polluted
partly by the influence of smoke and dust out from industrial complex but not polluted anxious level

Key words : heavy metals, rice plant, paddy soil, Kunsan industrial complex
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