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Vertical Distribution of the Heavy Metals Content in Soils.

Instrumental Analysis Division
Seog Won Uhm, Myunghee Kim, Sung Bae Park

—Abstract—=

In order to investigate the content of heavy metals in soil according to vertical profiles, 72 soil

samples were collected from 4 Sampling sites: Ulchiro-2ge, Dugdo, Sungnaedong, and Amsa-dong.

The content of mercury was measured by a mercury analyzer and those of Lead, Copper and Zinc

were measured by an atomic absorption spectrohpotometry.

From the results of this study, it was shown that the content of heavy metals decreased gradually

from the surface soil to the 2m-dehth soil. But, there was no difference in the contents of the heavy

metals in the 3m, the 4m and the 5m-depth soil.
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W Legends for the figure
1) Pressure regulator for oxygen
2) Flow mater for oxygen
3) Flow change valve for oxygen
4) Oxygen inlet tube
5) Pressure regulator for nitrogen
6) Flow meter for nitrogen
7) Flow change cock for nitrogen
8) Bypath
9) Time switch for sample heater

10) First furnace

11) Temperature regulator for

second furnace

12) Second furnace

13) Thermister

14) Sample inlet

15) Cooling fan

16) Sample boat

17) Filler

Aeration
spparatus
(p-656R)

Exhaust

KMpO, B
solution F &

Test
solution

18) Gas neutralizer tube

19) Hester for neutralizer tube
20) Cooling zone

21) Cooling fan

22) moisture trap

23) Bypath cock

24) Cooling fan

25) Amalgamator

26) Third funne!

J 27) Mercury vapor cutlet

Fig. 1. Sample combustion system
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Table 1. pH-vs Depth zones in the Soil of four
Different Areas.

Table 2. Analytical Results of Heavy Metals VS de-

pth zones in the Soils (Units : ppm)

Area Ulchiro~

Sungne- Amsa-
Dugdo
Depth(m) 2ga

Dong Dong

Area Ulchiro Amsa-

Digdo Sungne-

0 7.28 7.28 6.34 5.30
1 6.94 5.32 6. 41 5.64
2 6. 85 6. 04 6. 65 5.48
3 6. 64 6.06 6.33 5. 45
4 6.89 6.72 6.23 5.74
5 7.63 6. 61 6.33 6. 65
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Pbe HA2 w59 pigE S8 IBE, B B
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2ol Z32Fk 287 91. 08ppme B AR B3, E4 o)
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IR H B2 FFE0 2 AJE 125. 3ppm, AJF 24.6
ppm, BJF 24.7ppm, CJ§ 48.0ppmo = #j4= 9o},
FREE ERIEE Z¥ 275 86. 97ppm, E4 68. 45ppm
KN 52.38ppm, = 75 20ppmoz ZH 2857F 7
4 =A et giEel A Jeg

Cue Table 201 4 9} o] Z.37Bk 245 40. 35ppm, =
4 16. 71ppm, WA 15. 07ppm, 5371 32. 72ppmo.
£ Bown| F#5fH 30ppma} ] £d #EE d9on
ViR 2T EEY BIEHIRERD 125ppme 2 3)e}
= X2 g9+

Im 30EGS] WG ELBHTHES HES v <9
Al Hg, Pb, Cu: ZFH 2657 =%4=, Zne Bk
°f £t XEY BLBAE 9§ ImMEe B4
BEgd WMA%e vw Hge Z%H 28 26.3%, =
4 28.9%, =% 71 0%, NI 134% €hnst4 o,

Pbe Z3B 2871 22.0%, 22 20.6%9 Mz
= 29l el B4 14.6%, BARIA 35.2%° HEinxe
by o}

Ing Z%W 285 - 15.8%, &4 32 0%, &% 1.5
%9 BAOHEE vl =, WARS 5.9%9 Enms
25 Culs ZHH 265 2.3%9 #mEE: nq u
54 9.9%, WA 1.4%, % 4.5%9 EOBEL
YRl v, WA A E£BY #inke vehy os

Element depth 2ga Deng Dong
Hg Om 1.874 0. 045 0. 029 0.131
1 1. 381 0.032 0. 068 0.038
2 0. 548 0. 027 0. 046 0.015
3 0.074 0. 020 0.018 0. 005
4 0. 022 0.013 0. 008 0. 008
5 0.018 0. 023 0.010 0.018
Pb 0 91. 08 21.77 38.94 5.20
1 71.04 25. 48 59. 97 41.82
2 58. 80 29.80 38. 34 33. 64
3 35.53 27.09 20. 90 37.90
4 30. 35 20. 27 23.09 36. 57
o 27.10 19. 89 18. 60 35. 56
Zn 0 86. 99 68. 45 52. 38 75. 20
1 73.23 46. 55 55. 65 74.10
2 73.10 41.48 46.18 52.53
3 36. 80 40.73 34.90 51.36
4 33.55 26.06  39.38  49.01
5 36. 33 28. 25 29.08 39. 61
Cu 0 40. 35 16.71 15. 07 32.72
1 41.31 15. 05 14. 86 31.24
2 32.71 15. 48 14. 35 23.13
3 17. 26 8.79 12.16 19.65
4 12.21 6.:33 10. 30 20.12
5 12.51 6.78 11. 60 20. 48

Table 3. Background Content of Heavy Metal in

Poddy Soil (unit : ppm)
Element Average Range
Hg 0. 086 0. 004~0. 422
Pb 17. 29 5. 06~78.8
Zn 40. 41 12. 20~91. 56
Cu 15.71 2.43~47.02
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Table 4. Content of Heavy Metals in Soil by Regional Group (unit : ppm)

Bl Area Industrial Area Rural Area Commercial Area Residential Area
Hg 0.212(0. 608~0. 45)®>  0.230(0. 216~0.260) 1. 180(0. 040~0. 290) 0.110(0. 009~0. 254)
Pb 96. 42(trace~159.6)  89.81(79.74~109.72) 122.19(39.90~279.06) 80.77(39.84~199. 83)
Zn 1217.17(8.97~7870.6) 15. 44(7. 48~29. 89) 130. 34(4.97~370.50)  22.54(4.97~63.79)
Cu 1773. 01 (trace~30437.9) 11.66(5. 0~25.0) 37.7(25.0~54.8) 34.1(14.9~59.9)

a : Mean b : Range?
Report of S.I.P.H.,

Table 5. The Average Content of Heavy Metals in

3,4,5m Zones (unit : ppm)
. Site  Ulchiro- Sungne- Amsa-
Element 2ga Dugdo Dong Dong
Hg 0. 038 0.019 0.013 0. 010
Pb 30.99 22.42 20.86 36.68
Zn 35. 56 31.68 34.45  46.66
Cu 13.99 7.30 11.35  20.08
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Table 6. Analytical Results of Heavy Metals vs Depth Zones in The Soil(unit : ppm)
T He Pb Zn Cu
Om 0. 520+0. 904* 51.13429. 50 70.76+14. 45 26.22+12. 34
(0.029~1. 874)® (21. 77~91. 08) (52. 38~86.99) (15. 07~40. 35)
Im 0. 380+0. 668 49. 58+20. 08 62. 38+13. 55 25.62412.98
(0. 032~1. 381) (25. 48~71. 04) (46. 55~74.10) (14.86~41.31)
2m 0. 1594-0. 260 40.15+12.92 53.32+13.94 21.42+8. 48
(0. 015~0. 548) (29. 80~58. 80) (41. 48~73.10) (14.35~32.71)
3m 0. 029=0. 031 30.36+7.83 40.95+7.35 14.47+4.91
(0. 005~0.074) (20.90~37.90) (34.90~51. 36) (8.79~19. 65)
4m 0. 01340. 007 27.57+7.35 37.00+9. 69 12.24+5.80
(0. 008~0. 022) (20. 27~36.57) (26. 05~49. 01) (6.33~20.12)
5m 0. 017+0. 005 25.29+7. 80 36. 2416. 52 12. 84+5. 68
(0. 010~0. 023) (19. 89~35. 56) (27. (8~39.61) (6. 78~20. 48)
a . Mean+S.D b : Range
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Fig. 2. The Content of Heavy Metals for Vertical
Profiles in Soils.
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