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Abstract

This study was carried out to investigate the Pollution of heavy metals in Soil, collected

from the 50 sampling sites in 1986.
The results were as follows;

1. In the average contents of Cd, the highest value was 0.33 mg / ke in the Industrial area, the

lowest value was 0.06 mg/ kg in the Greenbelt and 0.10-0.22mg / kg in the other areas.

2. In the average contents of Cu, the highest value was 33.46 mg / kg in the Industrial area, the
lawest value was 3.79 mg/ kg in the Greenbelt and 4. 69 - 12.21 mg/ kg in the other areas.

3. In the average contents of As, the highest value was 1.80 mg / kg in the Residential area,
the lowest value was 0.43 mg/ kg in the Greenbelt and 0.64-1.65 mg/ kg in the other areas.
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4. In the average contents of Zn, the highest value was 29.84 mg/ kg in the outwall of Seoul,
the lowest value was 17.32 mg / kg in the Greenbelt and 19.62 - 26.71 mg / kg in the other areas.

5. In the average contents of Pb, the highest value was 17.09 mg / kg in the Industrial area, the
lowest value was 5.21 mg / kg in the Reclamated waste and 5.67-14.10 mg / kg in the other areas.

6. Distribution of Heavy metals was Zn) Cu) Pb) As) Cd and the relations of Zn-Cd, Pb-Cd,
Pb-Cu, Pb-Zn were shown the correlation significantly (P< 0.01).
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Fig. 1. Samping sites in Seoul area.

AR IGTE

1, AR BEGRAERRE LBE
of #este] of 1kggpEEe] HEIS BRESI T



KOREAN JOURNAL SANITAT. Vol. 3, No.2 (1988) 93

2. BIE 1S BEHEKC 2A &x v
go| @& ot gTlA BT FA=E AR
wiaAl7l & ¥EA 10mesho] RFAIA 2m
ol H e T& Holdoh o B
HEE 4708k o8t Bfstn 25 F
100 & Mkl SHTH AME2 StAC ST

Dry Soil Sample 109

|

0,IN-HC1l 50m¢ | 100méErle-
nmeyer
| Flask

30c, about lhr Concussion

Fil trate No 5B

Cd:2288A

Atomic Absorptjon CU§3247§
Measurement Zn:2139

Fig. 2. Flowchart of quantitative
method of Cd,Cu and Zn with
permeable method of 0, IN-HCI

Dry Soil Sample 10 4

l

IN Ammonium Acetate 100m¢ | 200mé
Erlenme-
ver Flask

min

(;Eltrate(No_SB)

I

Atomic Absorption Mesurement
Pb:2833A

Fig.3. Flowchart of Pb quantitative
method with permeable method
of Ammonium Acetate.

Drying Soil Sample 108

|

Add IN-HC1l 50m¢ 100m¢ Erlenmeyer

| Flask
Shake 30c about 30 min
Filtrate No 5B

=—FeCl, soln, 2 m¢
—metacresol purple few
drops at 80T
l«—Ammonia Water( 142 )

pH(9-10)
Filtrat No ga lrsenic
1 rate 0.5 Generator

l—(1+5) H,S50, 18n¢
f—( 14+1) HCL 2m¢

40m¢ | D.W.ada,

+—(20%) KI 15m¢
+—SnCl, soln, 5mé

Shake 10min

F—zn 3-5¢

AsH,| 20-25C, lhr

I

Absortion Mesurement 530nm

Fig.4, Flowsheet of As quantitative
method with extractable
method of IN-HCI

F 28 oF 100 & vt 2 100mesh &£
EE whetd & HB Y 2B SR R
2 3o

3. TITHE
- Atomic Absorption Spectropho-

tometer (HLTACHI 170-30)
« UV/Vis Spectrophotometer (PER -
KIN-ELMER 552 S)



94 ‘ KOREAN JOURNAL SANITAT. Vol. 3, No.2 (1988)

4. RBIE

cd,Cu,Zng Fig 2,Pb: Fig, 3, 17
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Table 1, Analytical Results of
Heavy Metal in Soil of
seven different Area

(Unit :my/kg)

Sampling

Area Zn Fb

Ccd Cu As

Aver, 0,22 12.11 132 4.9 69

Farming Max,K 087 49.06 7.42 42,63 27.76
Min, 0,03 1.30 0.12 10.11 2.69
aver, 0,10 11.39 0.81 19.62 5.67

Used

Max (027 19.93 1.35 31.09 16.69
Stream .

Min 004 4.99 038 1045 1.63
Reciama- AVEL 0.16 4.69 165 230 5.21

ted Max 030 6.91 399 .56 12.21
Waste .
Min 008 3.01 064 1077 157
Aver, 0,06 3.79 0.43 17.32 7.3
Greenbelt Max (13 6.84 127 33.46 1043
Min_ go01 1.58 0.10 3.99 2.46
Aver, 016 26.82 0.64 25.06 14.23

Indust-
. Max 030 73.92 0.83 38.40 41,12
rial .
Min_ 0,05 0.70 031 1245 3.44
. Aver 022 6.03 1,80 22.93 4.10
Residen-
) Max 53 15.74 3.18 35.98 41.24
tial

Min, 0.03 1.39 0.06 12.& 271
The Aver, 0.2 12.21 1,02 29.8 1191

Outwall Max o055 15.19 1.90 39.52 26.29
of Seoul

Min_ 0,06 9.32 0.07 23.66 5.14

Table 2, Analytical Results of
Heavy Metals in Soil of

Seoul Area,
(Unit :mg/kg)

Claiiiifca_ Averagde Range
cd 0.16 0.01 - 0.87
Cu 10.75 0.70 - 73,92
As 1.04 0,06 - 742
Zn 22.80 3.99 - 42,63
Pb 8.21 1,57 - 41.24

N WA SRS 5T-AAS R} Tablel,
Table 29 A| A=At

Cd : cde) At B THEMECl 0.3
(0.05 ~ 0.87) my/kgo 2 =A JEISon &
A4 0,06(0.01 ~0.13) m/hgo 2 Bt
A vebgth 29 #igAME 0.10~0.22
(0.03~0.87) mg/kge] WEZ HRBERIR,
IR, SfnK, BEY SR a=lo
A K R g JHe 2 A Yveldch ad
AES 1985 £F FEMAEY Avon W
A vebgon, 53 #itiRe 0.06mp/kg
o2 Wgd vt Bk FEA DA K
F&S FA—3% 0.IN-HCL ko = wiEt:
CAa4ES FAAES KR BRE ol 101
mg/kgol Q 1, —iIR +EELS  0.33mp/kgol
Ak olst sty B K @HAES BHR
HmS — g 25 @A e

wEGE B THEMEI A5 AR
THE = 1985 €7 mA—3A f&EEY 0.87
mg/kgol™ | B#HEE FIHSA T AR &F3%oh
B ) T84S 0,.0lmy/kgo 2 R HEES
Ve ABRQ BHel A e HeE B
BHE ot

cdol 9@ hFe FHHRYE & 5o HAA
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Cu : Cuf it RS T3tk 33.46
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KRN Al 3.79(1.58 ~ 6.84) mp/kgo 2 2
A vebxtoh, 28] A & 4.69~122]
(1.30 ~ 49,06) mg/kgo] = TR
MK FIRsE, S8, FEmR, 29
I BEEY M o2 =A Jelkd,

1985 £ FAMGE A 2L Kol o,
HRBE K] T ol 12.21mp/kgo 2
WERSE T

AA T84 100 X Axst A—3 0.1
N-HCl ko2 Mt akS A &
B OEEY Lo BEE ¥ 4.mg/kgo 2
Bt & AL 2] BEC UL B

ol ar, B3 L¥EMKS BEE s

WEZ 2d THEMEI TE399 s
B5ol BifE 73.92mg/kgS vreb A4
KEA A o]& Roz BHATL

Cue AHIA LAKBRSOE Y 2m
BEe ¥Hol LEY Fdxd 4HANE &
o 2 e, 253d, FFUA
o] F¥a 104 2 AFF & Qogths)

Cuel 18 o BEY HEE HRE 5+ U
L Yt 125mp/ kg DlEo 2 @8l Qe

As @ As o] mf¥stE SRS HEEHERC] 1.0
(0.06 ~ 3.18) mp/kgo. 2 ¥A EROoT,
e iR ol 0.43(0,10 ~ 1,27) mp/kgo. 2 &
A vGerwch Zidte] el A e 0.64~1.65

(0.12~7.42) g/ kg2) BEZ BEY E
B, BER, mABERE, K FAM
] a8ln T¥E#R He=z =4 JElkt

1985 fF fE FHEMS HET HR A e
won, 538 T¥hiol 0,64mp/kgo 2
@3] vA JEso,

BHg10 o] etete] 48 As@BE
E 4.6+ 26m/kgo 2 HEIYTE oA
Meagoz, & FEE THEltE 4BCEE i
g7l e oty &% 4o ek WA
 ABS HEBEERY &R, As#eE +9
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N-HC1 "[¥H: BEZ 15mp/kgo 2 HEEo]
J& B BAT X I 2 Ak

As o] G fgic] FAJALGA B B
48 = on, MEdoz AHFR|ARk] 100
~ 300mg/ manl1l) o] T},

Zn : Zne mEM S8 TABRE#IRC]
29.84(23.66 ~ 39.52) mp/kgo 2 EA JERL
o, MHiHiiRol 17.32(3.99~ 33.46 ) mg/
kgo 2 wtA vebgh, 2¥tel #Rel A =
19.62 ~ 26.71(10.11 ~ 42,63) mp/kgo] i
2 T, S, &5, BEY 8
R a3 wmik FIA#RY Rez =
A el

1985 £ FAAMSE HESt & o 280
o2 Fopxl fdiolvt, T MRS 47.6mg/ kg
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ol ol g Wk mesel RS kE 207
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Ing ABAN LVATLKE S28, 8ol
RG] H0 gyl HRE AR 25
= fEEEEs A9 vtz s, <319
0 IN-HCL ypHigkel o3t wW¥# Zno] £
oA 6,7mg/kgLl T 100 I} Zn HREHYROZ
Aol ETFHATT H4ES vk Ak

Pb : Pb o] u¥ath &S THMhiRel 17.09
(3.44~41.12)mg/kgo 2 &A Yelytor,
BEY iRl 5.21(1,57 ~ 12.21)mg/ kg
o2 A JeiEt, oo sl = 5.67
~ 14,10(2 .46 ~ 41.24) mg/kgo] F@EZ (EF
HolR, WIRBEEMI, &R, SfR o

2o milk FAtES ¢o2 w7 vebdoh

1985 B HEMES Lt B9 2R
of X i Fopsith
BEE B MR 715 B
41.24my/kgol R o™, +HE BHE FA A
2E st JAG AN -Fol 27.76mg / ky
o2 EA veht PbiEs] sldo] BiTO|
EEHEoh

F AEAN = & ESL B S Zno) 7}
F Bo] &#F5JLen, Cu,Pb As I8]3 C4
otk & LB ol HMKS #AEstS
E v} Table 33 Fig 5~8 3 zgth.cd-

T

Table 3, Correlation Coefficient
between Heavy Metals in Soil ]

cd Cu As in Pb

Cd  1.000

Cu  0.3I* 1.000

As 024 -0.092 1.000

Zn  0.612** 0.398* 0.362* 1,000

Pb  0,50** 0.533** 0.139 0.540 1.000

*P < 0,05, *P < 0.0l

(s9/ky)
40 1
Zn

304

=17.214 +
201 Y= 17.214 + 34,886 X

r=0,612
n =50
10
0,2 0.4 0.6 0.8 o
(m9/kg)
Fig, 5. Correlation of Cd-Zn concentrations
in the Soil,
(mg/kz)
40
Pb
Y=3,603 + 28,712 X
30 r = 0,594
n =50
204
10
. . —Cd
0.2 0.4 0.6 0.8
(m3/kg)
Fig, 6, Correlation.of Cd-Pb concentrations
in the Soil,
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Fig. 7. Correlation of Cu-Pb concentrations
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(m3/ kg)
Pb
40
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Fig. 8. Correlation of Zn-Pb concentrations
in the Soil,

Zn 2o] BifRE r=0.612( P<0.01) 2 57}
A wHeB T TS =L HEKES UYE U
£ v cdot zne XTFEEH oz gl )
7] & Aoz EETh awe Aogs
Cd-Pb7} r=0.594(P < 0.01) Pb- Zn o}
r = 0.540( P<0,01) o], Pb-Cur} r=10533
(P<0.01) 2 HEM HHMKRE e
At

A FEAM = HET fEpAlold EBR
EE ABERAANAE Bdoyd doz2e +
BAEAN 2 +8AN ggEn de e
+#& Alolol BB BES HESY  fppol
B1Tel o= BEJIVIE RS A2, &
IR RRHEEHE s2lo] AL Zolu
P i3=

= i

19864 5B %E 12H ZA AMEAl &
HiR A 50 16 #E: 1Eh BLHBS SHEH
#3Ah

1. cde wiRG FHeES L E#Kol
0.33 £ 0.16m/kgo 2 717 Ehom, &K
HisRol 0,06+ 0,06mp/kgo 2 7} wokh
aykel RS 0.10 ~ 0,22 mg/kgol %] .

2., Cue il FHEES LEMIEKCo
33,46 £31.35m/kgo 2 714 =gon, #
HHgiRo] 3.79 = 1.63mpfgo 2 71 Bt
ante] iR 4.69 ~ 12.21 mg/kgol 3] o}

3. As 9| g THEES {EEHECl
1.80 + 1.59mg/kgo.2 71 =to v, Ktk
o] 0.43+0.43mg/kgo. 5 7} o, 1
vhel 0,64 + 1.65mg/kgolA ot

4, Zn2| WG FHERS T APEEE
o] 29.84 +6.82my/kgo 2 7} E%oH &
ruHigel 17.32 1 9.92mg/kgo 2 7173 3k
ok autel #KE 19,62 ~26.71my/kg o1t}

5 . Pbe| sk 5l FHEES IFE#igol
17.09 += 17 01 mg/kgo & 7V Egow, B
iy EATHIRC] 5.21 = 4.79mg/kgo 2 1
wokth, a8te] #iR-S 5,67 ~ 14 10mg/ kgo)
Ak
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6. E£Be e Zn>Cu>Pb>As>

Cd jgelglen, zn-Cd, Pb-cd,Pb-Cu 218
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Wrh( P <0.01)
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