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Vertical Distribution and Behavior of Heavy Metal Ions in the
Layer of Nanjido Landfill Site
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Abstract

Distribution of sulfate-reducing bacteria (SRB) along with the depth. and correlation between sulfur
and heavy metal in the layer of an open-dumping landfill site (95 m depth), Nanjido. Seoul. Korea, were
investigated. Tt was found that SRB were widely distributed in all layers of the Nanjido landfill site with
range 107 to 10°MPN/ml. Sulfur values were highly corrclated with heavy metals concentrations of the
landfill site in accordance with depth. Number ol SRB, quantities ol sulfur and total metal in suspended
solids (S88), were 10°~10°MPN/ml, 2.71% and 3.15%, respectively. Moreover, values of those in sediment
form the bottom of leachate catchment basin were recorded as 10°~ 10"MPN/ml, 2.60% and 3.29% . respec-
tively. Therefore, it was assumed that heavy metals move as SS (floc) torm from upper layer to the bottom.
Form these results it is deducible that formation of metal sulfide by SRB in presence of higher sullur. may
play an important role in insolubilization of heavy metals in Nanjido land[ill site.

Key Words: landfill site, sulfate-reducing bacteria (SRB). insolubilization. vertical distribution. heavy

metals
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Fig. 1. Sampling sites in Nanjido landfill

Sampling points;

+ sampling was performed along with the
depthievery 6m) in the layer of this landfill
site(95m)

= effluent leachate catchment basin

= internal leachate === underground water

- 377 -



#71E2 %Z_‘?} AL, A&5E GF COVW (pore size
S dalA dgE2 A CEMAL

A Micrewave(MDS-2000%) 2 & 4H2- 7}af] 2132

= JZ}“‘YElﬂE?ﬂ (VarianAh4l SpectrAA-880%)=

2) =S|

48 A 249%L FisonsAHl EA11093 ¢
CHNS/O Elemental Analyzer® 2435140t #&71
TCDE o] &35l 2 ¥he-2 =& 1800~2000T°]ATh.

A&l 0.3%2) 2L A7t A 2 k. W)

= Aol o 10mP 2553 A257 S pen
pop)z WEen, PLEE 30, 50T o 27

b A A G, ke 17L-r—4 Hee MPN
(Most Probable Number)®¥ 2238t} 302 50
AR ZMA B9 %Vd"o@i?&%‘?% 248 = o7&
30“0% IR 3%‘ 50"0“ ﬂ?%ﬂf%%ﬁ‘&l F=29] 7hrt

Oﬂ YHOH’\ = O]E
3ooorpmow 7E3 94 of
=] 9mH 73 —15!:;‘5” 7}l 31%" ﬂi‘ﬂﬂi Zn %

A
o

1. HYIS0EXL d=HEM

A= SAFEAY A AskFrE ARAA
60m-T0m3 == P4 =olgle] 20m-30mel BARZ
F%°l, 50m-60melA 7] ﬂ%%f‘r%—"] ARt WA
T £2971E A Y 4Hi‘9 =9 olste 34E
2 AARAAR(HR-H LR = Tab1e1°ﬂ vpERTH
71EE Y 2R 1‘: 1678, T 1LY

B,

Table 1. Physical property and elemental analysis of Nanjido landfill waste

Depth Temp. Moist. Com. Ash Carbon Hydrogen  Nitrogen Sulfur
(m) Min.-Max. Min.-Max. Min.-Max. Min.-Max. Min.-Max. Min.-Max. Min-Max. Min.-Max.
0-6 17-24 17.4-225 0.1-0.2 802-825 0.34-10.3 0.24-0.79 0.04-0.39 {0.01

6-12 27-28 11.9-164  6.0-8.1 72.3-85.8 1.27-12.1 047-1.23 0.06-0.49 {0.01

12-18 48-54 42.7-44.3  6.3-11.2 484-55.2 1.41-14.9 0.30-2.39 0.06-2.10 0.10-1.40

18-24 58-67 224-486 351-46.9 298344 1.40-10.0 041-1.55 0.04-0.82 0.23-0.81

24-30 57-65 32.5-36.6 345412 235-32.3 3.02-9.99 0.68-1.38 0.16-1.24 0.40-0.81

30-36 h2-59 28.5-34.8 23.6-28.5 38.5-44.7 3.85-10.1 0.55-1.31 0.15-0.68 0.47-1.20

36-42 49-55 22.8-26.7 175248 525-56.6 1.15-124 0.53-1.43 0.07-0.73 0.24-0.47

42-48 38-45 21.2-22.9 2947 69.3-77.8 0.89-11.0 0.36-1.71 0.07-1.22 0.10-0.47

48-54 34-42 19.5-21.2 2535 69.879.4 146-983 0.33-0.71 0.08-0.21 €0.01

54-60 34-39 18.5-20.8 1.7-2.0 775853 1.62-16.5 043-0.68 0.08-0.21 {0.01

Unit of temp. is C, other units given are in%.
Dry samples were used for the elemental analysis.
Moist.: Moisture

Com.: Combustible matter
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Table 2. Comparison of sulfate-reducing bacteria number(SRB), sulfur content(S) and metal concentrations in the

leachate in Nanjido landfill

% " Total
SRB = on d Gy Fe Mn 7n Pb Hg  metals
(MPN/ml) (%) (%)
Leachate 2.3x10° - 0.02 ND 028 554 136  1.06 ND ND -
85 26x10° 271 213 9922 853 26400 1110 3650 894 055  3.15
Sediment 2.3x10° 260 112 810 536 30100 941 1580 603  0.11  3.29

Unit of heavy metals:mg/l in leachate, mg/kg in 88 and sediment(dry base).

SRB: in Nanjido landfill effluent leachate
SS was taken in effluent leachate catchment basin.

Sediment was taken from the bottom of leachate catchment basin.

ND: not detectable(<0.01mg/1)
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Fig. 2. Distributions of SRB and sulfur with depth in Nanjido landfill and physical property at Site |
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