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Geochemical Dispersion of Cu, Pb, Zn, and Cd and Their Mode of
Occurrences in Soils and Dusts in Changhang Smelter Area

Ju-Yong Kim* and Hyo-Taek Chon*

ABSTRACT: Soils
heavy metals such as Cu, Pb, Zn,
are several tens of um in diameter,

contamination source.
Element couples of Cu, Pb, Zn,

and have well crystal form. Samples collected near the smelter show
particle properties in size, shape, and composition,

and dusts collected from Changhang smelter area were analyzed for Cu, Pb, Zn, and Cd in
order to determine their dispersion pattern and mode of occurrences,
and Cd by smelting activity. The soil pH of Changhang area is
of 3.7~8.8, and increased with increasing distance from the smelte

and to investigate the pollution level of
in the range
r site. The particles containing heavy metals
similar

which means that they could be originated from the same

and Cd indicate high correlation with each other, which means that Cu,
Pb, Zn, and Cd could be originated from the same point

source of smelter. Heavy metal contents were decayed

to background levels from 2.5 kilometer away from the smelter.
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Fig. 1. Geologic map and location of sampling sites in Changhang area. TL; Traverse line, RS; Residual soil, and RRS;

Rail road soil in the smelter.
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Fig. 2. Flowsheet showing the procedure of sample prepa-
ration and chemical analyses. Figures in parenthesis de-
note the number of samples analyzed.
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Table 1. pH values of Changhang soil

Sample measured sample measured sapmle measure

number value number  value number  value
TLI1-1 40 TL2-6 53 TS4-1 42
TL1-2 44 TS2-7 5.7 TLA-1 6.1
TL1-3 4.5 TS2-8 59 TLA-3 6.2
TL14 4.1 TL29 59 TS44 6.3
TL1-5 4.8 TL2-10 57 TLA-S 7.6
TL1-6 55 TL3-1 4.6 TLA-6 8.8
TL1-7 56 TL3-2 54 TL4-7 8.8
TL1-8 5.1 TS3-3 53 TS4-8 6.8
TL1-9 6.7 TL34 56 TLA9 54
TL1-10 6.6 TS3-5 4.7 TS4-10 52
TL2-1 4.3 TS3-6 6.1 RS1 52
TL2-2 4.7 TL3-7 6.5 RS2 3.7
TL2-3 6.2 TL3-8 6.6 RS3 5.1
TL24 56 TL39 59 RS4 6.1
TS2-5 59 TS3-10 56 DIW 58

Range: 3.7~88, *DIW: Deionized water



178

o
N
op
&
ot
K

100 - (B)

9.0
B8O
7.0 -
om) L

6.0
(= [

5.0 - =

4.0 ¥

3.0 ¢

2.0

—a= (TL1+TL2+TL3)/3

PRI

L L 1121 1 1 L n T B N R W |
100 1000 100 1000
Distance from smelter(m) Distance from

smelter(m)

Fig.3. Variations of pH values with distance in TL1, TL2, TL3, and TL4 (Travcerse line: see Fig. 1).
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Fig.4. Result of EDX analysis for soil sampel (RRS) col-
lected from Changhang area.
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Fig. 5. Result of EDX analysis for soil sample (TL4-3) col-
lected from Changhang area.
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collected from Changhang area.

HEZS 2olF At AR
ik R P Bk = e Rl
B2 4223 (boxplot) & EA|

ﬂJ

[o5

Cu Pb
3145 ppo E 1747 ppa E2
KEY
__________ E
* Median
- 25%, 75% [}
X High/Low o
0 outlier X X
E Extreme
Q
E2
X
I *
14 ppn ——e 94 ppa X
MEDLA 1 2 MEDIA 1 2
Zn cd
785 pon E 6.51 ppa [}
X
E
o
E2
X -
o
X
* :
27 ppm X. 1.35 pmm X X
MEDIA 1 2 MEDLA 1 2

Fig. 7. Abundance of Cu, Pb, Zn, and Cd in soil and
dust in Changhang area. MEDIA=1 (Soil) and 2 (Dust).

ARolAS) PHE $eE & 5 ook Pbel A% w3t
Ze mofo] AT, FUe BAAA o Eon, 9
Qo] AR 5 Bl A Ao Hol el

Ao B
220 Ageld Pbel Bl ¥4E & 4 st CdY
Age Bkt 2AAe) Sk WEEe] A9 b

°§5,Lﬂ FA2AF (Culbard et al, 1983) Az}l ofatd
3| 25 A A E AU E A ako]
—E’rﬁ"ﬂﬁiﬁ} Er}, 2z A A kA 94 BF
BAl A Fetghe] ol d=wl dije AL Holi

Cu, Pb, Zn Cd %l 7¥e] scatter diagrame] Fig. 8ol
el glt) BEokA ol Ae A7 AdAe] o4,
A 89 A4 2ok} Al Elo] Vehe, 434 o]
22 &S & F otk Bt ARATE g
gro] Table 4ol vield sich BE 127k Aol 0.9
o] Abo 2 P<0.0010l A o} F2w, o] Cu, Pb, Zn, Cd
YaEo] 5N =4 7 %‘% AJAFghe}, uhelAd



00 1 1400 = I
450 . ° o
wof ° . s0i 1200 S |!xuﬁ
350 LT e PR TR i ®
E 300 Ldust | E a0 . dust
B0 = ¥ 00 "
3 200 - - 5 P
1507 Cemst * 4001 T o
1001 agta 5 ° 2.
s0 9-".'_: 200 “! E .
[ —— e
50 100 150 200 250 300 350 5 50 180 130 200 250 300 350
2n(ppm) m
350 N 1400 =
300 . <oll 1200 ° sl .
250 - = 10001 o . a
- dust ~ .- "
E 200 Sa, £ s00 - dust
& e - & -
150 - e . B 6001, 3 aa
N ° Jta & F
100 Pl wo] =K a
"R s cy*
- 01 ~
L i
1 2 3 4 5 6 7 100 200 300 400 500 630
Cd(ppm) Cu(ppm)

Fig.8. Scatter diagram showing the relationship between
element couples in Changhang area.
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Fig.13. Pollution index map of soil in Changhang area.
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