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Abstract

Background level of heavy metals in soils (316 points by 15 classifications of land
use) was investigated by two test methods, 0.1N HCI(IN HCI for As) extraction and aqua
regia extraction methods. The average concentrations of aqua regia extractable heavy
metals in soil(n=316) was 6.24(As), 0.25(Cd), 37.99(Cr), 24.10(Cu), 0.04(Hg), 25.68(Pb),
22.59(Ni), 106.11(Zn) mg/kg, respectively. Also the average concentrations of 0.1N HCl
extractable heavy metals was 0.06(As), 0.08(Cd), 0.27(Cr), 3.78(Cu), 4.02(Pb), 12.5(Zn),
0.58(Ni) mg/kg, respectively. The ratio of soluble contents and total contents were
2.6%(As), 32.7%(Cd), 0.7%(Cr), 15.7%(Cu), 15.7%(Pb), 2.6%Ni), 11.8%(Zn), and the
correlation coefficient of soluble contents and total contents were 0.26(As), 0.27(Cd),
0.22(Cr), 0.57(Cu), 0.42(Pb), 0.23(N1), 0.72(Zn).
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Table 1. Distributions of soil sample based on soil monitoring network

Class _ Sampling sites(316)

Park(17), Industry(26), Orchard(17), Paddy(21), Upland{(34),
Land use Road(17), Pasture(19), Recreation(17), Forest(17), Others(18),
Field(23), Railroad(15), Sports(29), Rivers(16), School(30)

Seoul(11), Gyonggi-do(33), Gangwon-do(28), Chungcheongbuk-do(40),
Chungcheongnam-do(9), Gyongsangbuk-do(33), Gyongsangnam-do(33),
Jeollabuk-do(35), Jeollanam-do(33), Inchon Metropolitan City(3),
Daegu Metropolitan City(11), Pusan Metropolitan City(6),
Ulsan Metropolitan City(7), Kwangju Metropolitan City(5),
Daejeon Metropolitan City(2), Jeju—do(27)

Administrative district
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(3) AP
e EFRERAYAN EYREAR MY FES T2 vi2As), H=F(C),

67F2E(Cr(VD)), F&(Cw), F(Hg), YAND, F(Pb), o}A(Zn) °l9d £IB(Cr)E F715t9
25 97 d5o= 3l

3235 % 1%

(D) AE¥Y v 5% &3 =4}
1) A
EXol&EE nejstyq MAAT 31670 A A 545 ATHF FA44D 1 B8= 42
As 6.24(0.57 7 54.0)mg/kg, Cd 0.251(ND ~ 1.800)mg/kg, Cr 37.99(4.24 ~ 444.17)mg/kg, Cu
24.10(1.88 7 204.67)mg/kg, Hg 0.043(ND ~0.811)mg/kg, Ni 22.59(0.48 ~ 228.33)mg/kg, Pb
25.68(1.68 7 177.98)mg/kg, Zn 106.11(25.26 ~ 593.02)mg/kg ©1At}. '
E 2 FEE5E ¥R 5L 4 WHde 47 As 25750, Cd 070.1, Cr 0720,
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Cu 10720, Hg 070.04, Ni 0710, Pb 10720, Zn 67~ 100mg/kge] A t}.

2) 784 §F
SEuet 157) EXolEEE 12t 3167 AW EYY 5% viEFEE 0.1N HCl(AsE
IN HCDE £33 7184 &% H7#d 1 HY9s 247 As 0.06(ND™1.03)mg/kg, Cd
0.082(ND ~ 0.485)mg/kg, Cr 0.27(ND~ 2.88)mg/kg, Cu 3.78((ND~ 157.5)mg/kg, Ni 0.58(N
D~ 5.63)mg/kg, Pb 4.02(ND ~ 45.12)mg/kg, Zn 12.50((ND ~ 158.66)mg/kg°] 1 t}.

3 AEFI JHEAATF v
EX o2 EE 183 3167 EQANEE 442 B Ag=a 0.1N HCl 7184 TS 1)

A ZAFAE Table 20 VERAT 7H83EFo) digt A »i&@e Cd 3.1, Cu®t Pb
6.4, Zn 8.5, Ni 38.9, As 104, Cr 140.72 Cdo] 7}% a1, Cro] 718 £ & yerirh

ol HE&FLT dB 2ZAAAYA Cd 1.8, Pb 6.1, Zn 7.1, As 8.0, Cu 9.0, Ni 33.1, Cr
13343 vlws)] Eu AsE A9ty & AolE HolA &sith AsY A$v B A 429
A7t AdF/ 7T Fol 4zt 7.6/0.2mg/kg, 9.02/1.13mg/kg 22 P Vo] HAEgFL 1.2u], 7t
AEE 568 ¥ FEOAD. 0T AMUE H|Fo] HYH dE EFS IN HCIZ &5°] &
olgt Fej9 Asvt FiHO e Aoz FAHT 5 Y

4) AFFH 74 EH B84

e 7}%‘”?}%* to] 2} &8 F#ASFE Zn 0.72, Cu 0.57, Pb 0.42, Cd 0.27,
As 0.26, Ni 0.23, Cr 0.22 €A 2 o0, 2% 1% FF9 F44 A< A9 FABAE et
HA.

Table 2. Ratio of heavy metal concentration according toc test methods(n=316).

Bl ¢ Determination range Ratio of Mean value
ements (Min. ™ Max., mg/kg) (Aqua regia/0.1N HC)
ND ™ 1.
As* D — 03 7.6/0.2=38
0.57754.0
ND~O0. Nl Cl
Cd D,. 0.485(0.IN H .) 0.251/0.082=3.1
ND ~ 1.800(Aqua regia)
ND ™ 2.88
Cr — 37.99/0.27=140.7
4.24 " 444 .17
ND T 157.50
Cu — 24.10/3.78=6.4
1.88 7 204.67
ND ™ 5.63
Ni 22.59/0.58=38.
! 0.48 ~ 228.33 /0.58=38.9
ND T 45,12
Pb — 4 25.68/4.02=6.4
1.687177.98
ND T 158.66
Z 106.11/12.5=8.5
B 25.26 ~ 593.02 /

* As ! 1IN HCI extraction

- 244 -



(2) EXl &Y 345 TF X ,
$evel 157] EXol4xd, 33458, EANEE 334 4% FEIERAG 23 As
9 A4 AgFe BALAI) 11.05me/kge 2 o, WA} 5.00mg/kgL s HAolQ:, 7HEA
sgae A9 FHRA 0.13meg/kgC 2 HU), TALRA7 0.02meg/kel.E HA %A Cdo
¢ AP =244t 0.695mg/kgo2 A, THEA7} 0.133mg/kgo2 HLolw, 7H4
@' T T28A7 0.122mg/kge 2 Ao, 23 L27 0.053mg/kgl s A4tk =Ed Cre
& ¥FA7}k 53.95me/kg L2 Ao, AEEATL 27.49me/kg 22 H20|U3, THEAFFL
°1 0.61mg/kge2 A, doks} 0.14mg/kge 2 HA A}
¢ AgFL F5do) 40.54mg/kgo 2 Hol, LA 14.40mg/kg o2 HAolYT
7]"8‘ c}‘%k% ol 13.67mg/kglE AW, Yo7l 1.74mg/kglE HAST Hge 7‘3_‘?}0—-
A 7F 0.089mg/kge 2 Hd), ASEA7} 0.014mg/kgoE HAA Niol Z4¢ A I35
A7t 41.11mg/kgo 2 AU, T2 EA7 12.84mg/kgo 2 HAo|Qx, 7HATFS FH5do
1.34mg/kge 2 Hul, FLA7F 0.34mg/kgo2 H2JTh Pbe ALE ATFol AEEAJ}
33.36mg/kgo2 A, FAFBX7} 17.81mg/kgl B HAolY:, 7teAddae Fo] 522mg/kg
o2 A, HEA7} 2.80mg/kglE HAAT Zne A AL T2 LA 7} 157.16me/ke
o2 Hu, EFEX7t 68.69mg/kgo® HaolUx, NHEAFHLE E2EA 26.31mgke o R
A, YoF7}t 3.57mg/kgl 2 HAY
ol e AM B nio} 7ol Eok%_ =34 g 2z
BlA @gton, 34 AR wet 2z og e 2o
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2 ATNE EQE 224 092F AHR $ore vldsna EX]S4EY NASE 2
|EEAHE TAGHY EXoj &R AR 2 ZIE# 2R &83tnA ¢Evet 157 EA S

31670 AR digt AgHYE € EXNEEE T35 £XE 2AMG 2 Oy 2 AES
EAct.

EXol&EE 1t 3167 EYAIEE 52 £l A8 0.1N HCl 7H8A48%E vl
g A3 Mg S0 g AgFY ¥ &% Cd 3.1, Cu9t Pb 6.4, Zn 8.5, Ni 38.9, As 104,
Cr 140.72 Cdeo} 714 =z, Crol 7 & #< Jvehiided, d8dss 71888809 24 55
23 A@AFE Zn 0.72, Cu 0.57, Pb 0.42, Cd 0.27, As 0.26, Ni 0.23, Cr 0.22 £A4Z o
o, 2% 1% TFY 94 Jd= FY AFBAE JeEIH

g EXolEEE EYT TFE T T2 EXolEEEE AT FFE YA Fue
o, 55 A& wa 27 & S RoFdn
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