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An investigation on some metal contents in acasia plant
and soil around the main road in Ulsan
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{Abstract)

Some metal components contained in leaves and trunks of acasia plant and in soil in Ulsan
and its outskirts were determined by atomic absorption spectrometer to study the relation between
the components in soil and plant samples.

Acasia sample was prepared by the dry ashing method, on the other hand, the soil sample
was prepared by the wet digestion method using aqua regia-perchloric acid system.

The analytical result was appeared as follows:

(1) soil sample—Cr; 5.4—18ppm, Zn; 33-—204ppm, Ni; 14.9—29.4ppm, Mn; 225—899ppm, Cu;

11.5—28. 4ppm, Pb; 16.6~—73.9ppm, Cd; 0.47—1.12ppm, Fe; 1.46—2.89%, Ca; 28.5~1,816ppm,
Mg: 797—6, 105ppm.
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(2) Acasia sample—Cr; 0.15—1.66ppm, Zn; 12—360ppm, Ni; 3.3—22.3ppm, Mn; 9.0—375ppm,
Cu; 4.2—19.2ppm, Pb; 1.33—7.89ppm, Ca; 4,297—14, 663ppm, Mg; 528—4,002ppm, Fe; 25—

720ppm.

Most metal components in acasia trunk were higher than the one in leaves.

The samples in petrochemical complex and Osan nonferrous metal complex had higher mectal

contents than the other one.

The soil samples around the road where there is much traffic showed higher lead content than

the other ones.

In general, the pH of all soil samples were in the acidic range between 4.17 and 6. 64.

ol ok,

FH o on qstd FHFovt Ao 9
glo] el &t glor] A =G A5 dg e
thastbul Aol gz ks Aol =g YA
olth. E AT laAoldE g eqdon oF q
Ao FFE FF 2n 5 ohF FAAEEY A
3} 5o x3mdx ¢t}

A oddel A FAEE AAALR Boprlm
RolA Sl o B-e JFr o] Folx: gt

FAEL A4 EAA FEFE ol Hi
B AT =W o} g o] 9 _O_u%, Underwood ®

B AAM e T LS A6t Jal
B9k LB Hagth 2o BEd e,
k- E°ﬂ’q d, 2o=, T4, 33, awe,
=, A 2 otdd FAgd Pad gaw) 5}
%13‘4 P:w? 23, Jd, v 9 d3eFe
T EASAGE T Aoz wrlde YAdx
etz Az,

Thomas®5-& H£F7F Eoko iy g T

st ARe g <P <Y oz FaMdda
23 stgew, R.R.Brooks®& ghe] Zefa] -

b t=ge] kel st nm syl

Carol 5@ A& A3yl (dry ashing
method)®] & V= § 7§ 44 500°C el A
447 3stete Ao A o zAolvty AYA

& FEstgel. =9 g Ed HAE 39
TEEF -‘ﬁr:’ﬁ"“%iﬂ] A qHAA dFRIEEO
dx el Art

Glimsman §-®.& =&o} 1}o]7} Wolxe] =tz
Frxyolvt A e] Frs e el Hvtm
sgon, FH2AAAY oj 4L £, F, A

¥ =g, F4, 2 255 el vkt
o},

T AR A Astd &de) HelnlA ele]
ZlE doglA sta, Astedl Al ol=2A H&
FaAEd2A wivelebydy sqle] H& FF4%o
th FtEE-& olwto] —olwto] o] glqle] S 4
Folwl, A& mofslAe] AFsFE 504 o 4o

A Fol oF 2027k o] WE wmgrhE 2nOs}
ek =@ YAFe gl FHAEE WY
99 AEiel FAdele 1O ok
AR FGAA T4 390 Yaga] 3
E 2R g ggad ahide)
FEUP FF LI F7
60 A} ol F 3o FF
OE AT Loh B el
M- JR R 5

30-[)(
i

o
rE Fo rfr

oome ah £

B
n

25
oo o

P
r-{m
_&,

=
o;_%o{wboh‘—%

b 2 oo

b Ly
e st froC

L
2,
3
o
lﬂo

B

Sin

ol
A
o
51
_B
=)
o
o
o
o
I
fu
3
A
e

e,
idn—-r_&jg%

+ Aol obghAely 4= Ve 2y F
3 (drS ashing method)o. 2 #8592 Eeke-
Gr-sbd &241E o] §3 F4 P (wet digestion
method)e 2 A2l t}-go] AIFF5FEH7]d &
sl Fad FEYLEES Tk

F‘I

— 320 —



2 olrtdotst mofel 2¢Y FEHL U BE 24T 3

717) e AAF52-37] (4 A4 Hilger & Watt,
H1170)st pH meter(4 &4 TOA, HM-20E)&

A
I.4 # Agal Agstdch
1. AleF 3 717) 2. 4wy
Aed Adke BF HFAdolgon Aal Al Q) A4 N4
xRl ALk 23 1o AL AR A clrbAct) A F7)
A
q ¥
\ |
S 2 ER 1

(18) )

P U7 zpol Al £ s gl &4 %
S % AL
G ==
— y /

1
= W $AF m
A gz ANE
@ g4 o
= B \

zebe] § AlohE
(&) (La)l
X 2]
q - s)2g =
NO)
; @ ‘
o 4% L/\/’
+ |&% #
%
#

AT (g

(ARl D AR M# XAHEEAD
— 321 —



4 f % 4

CE 2y BAMol ALBE Z M=ol W
4 ¥ [ Ca| Mg | Cu | Ca| & | Pb| Fe| Ni | zZn | Mn
s Aam) | 422.7 | 285.2 | 328.4 | 2288\ 357.9 | 217.0 ' 248.3 | 232.0 | 213.9| 279.5}

T adn 2 43 Felse A%
A3 A71el 19843 8963 3 sh3ich.

(2) Az A 4y

A. o}z}A]e}e] ]2 (dry ashing method)

A B2 A7 20g4 = ¥ 571 7] 9 7 v o] A (400ml)
of ¥ so°C_a_ 27" Azl A 4547k Sk A
T 10g4 =8 #H& A FAE Heob
500°C 9] A7l 2ol A 427 Eob I3z} 7o
FANA Amst g2l 2AA =6 A1 D
Sml g 71 F AY F& a4 28 ¥ F 14
HEt A Ard st

A7lel] satstra SmlAEE
AetA g dAtA] srd sk e

Aoz YAA7F Fulg 26ml ¢ Sefaa
o 43 FHTE £IAA Afrh FELAL A
£ 2 1000ppm ¥4 2 AgLdS e o g
FER FY BT obdo] 4AFT LAY 2 T
olAl el EEE Agstd TFEFAHE stz 4
Bol =" 4 Ao FHE AESAch 24
of AHg-3 2 A& s % 29 3t

B. Eokd 3 (Fr-stda4)

4847 A Az ALF 100948 A2 AZ n
¢ 15g AXF AZsHAl Azkstd AEs Cl1gd

200ml &) wlolA 6] ¥ 105°C 2 249 Az
A B Az vhwell Al ol £ gk
<+ ZAstdch.

ol#A AzAF] AE 10gAEE A ﬂ%}ﬂ]
st w37k 71| wlolAd g lel. ol 9
20ml & AA3] g F 55 A 137} E u] o}
AL Adst Aol ¥ S9o] 3mlAE g W@t
A AEHA D sEHEsHA

ol HE <

zA7] %

A F xS

<]
™

\}

0:

&

smlel iz volAd We AAE F Aga
A% 10mlAE 3x Ansaeld P2l <iss

(fume) FAHAA ot wlrt= g etg et
Aeon WAANF FdAA Ao g A
A osbste] 50mle] §%F Fepam
T2 FE7hA S
ols} ol Al AxE AAFTEEINE o} &

<
$74 F 3%

st JEd e A9 o
C. xoke] pH &%
Rk A Hste] 847 5

100-1 412 Az el o]glA =

& ol & A Azt

Az A7 el

A 2k AR B¢

o % 1A s0mlwlol 7ol 9 2 CO7L A AR 55
4 25ml-g s}she] 30%7k mukAl%] ThSol S2la
%-a— o] O%M PH & i3l

M. dxdat & nF
¥ AgelA & A3 £ 33 Ao

ot7tAlel Az 3d-3 st A, WA, ofade
AggA-E 1oz Fgor], ok A28 3o

1004, w2k, obl- 10z FHHA Ag-e A4 st
% ek

TokA mEe] 7 Qe #erS wwl Mg; 79.9
—6,105ppm, Ca; 28.47~1,816ppm, Cd; 0.47~
1. 12ppm, Pb;16.58~73.9ppm, Mn;225~899ppm
Fe; 1.46~2.89%, Zn; 33~204ppm, Cu; 11.5~
28.4ppm, Ni; 14.9~29.4ppm, Cr; 5.4~18ppm
Aolol 2 3 obshAckel Uzt Fr] ol
Mg; 528.3~4,002ppm, Ca; 4,297~14,663ppm,
Cd; 0.15~0. 61ppm, Pb; 1.3~7.89ppm, Mn; 9.0
~375ppm, Fe; 25~720ppm, Zn; 12~360ppm,
Cu; 4.22~19.2ppm, Ni; 3.3~22.3ppm, Cr;0.15

~1.66ppm A}o] ] 7H-& el ow] TE A o) nﬂlg_

o AgelA uarlE Foldl Hel milde] ¢
& otk

Zhg& okgbAlee] Mg <l FY)b BE w4
sl ZgE dglen, mekdl T o] o
B} oF 7T~200M A Eo] & g mglrl

el e b A Erlarhe o #o
Fgksel glgdent, elzhActel A= dmrl o4
Wol $+rH glgled, Fo £2 o] e mkdo
whol g ksl ol 2k v & & Yol Atk

FLE B oyl otell mghel fol mefo uksp
v aA ulH st 2hA za.%it}—- 3], A AF
FrakA of Af3h ghalgl BEC@MA Do ek
Az Ax 744 AA T Al g gl oF 243



=2y opsbAobst moko]l 2P FEHHE Tk FE 2AAT 5

(B 8 EY U ol7tAlolo Z@tE BHME(EA4E)
=4 : ppm

z}?g -?k\ PH '@%’ Mg Ca Ni Fe | Mn | Zn ;Cd Pb | Cu Cr

z 7 2,83 | 4,851 9.41| 152 149 37.67 0.20 2.51 1.64 0.70
1 ] 1,426 | 4,595 | 7.57 | 25.7] 3L.9, 26,06 0.20 1.45 7.10 0.27
= o | 452 231 3,282| 32.8| 23.8 28,840 694 54.07 0.53 22.3 17.4 1.5
z | 1,504 | 4,207| 18.4| 242 3756292 0.26 542 8.34 122
2 3] 1,445 | 7,067 | 22.3| 42,7 98.9)54.02 0.27 2.39 10.78 0.15
= o} | 4.63 2.31] 964 | 28.5| 14.9 17,550 262 33.17] 0.47 17.1 20.0] 6.61
% 4 | 2,219 9104 7.75| 130 56.545.52 0.34 3.9 9.99 0.65
3 ] i 1,431 | 7,066 | 5.99| 26.6 16,8 22.94 0.20 2,13 8.78 0.64
= < | 571 2.34 6,105 | 280.3| 26.7 [27,419 818 16L.4/ 0.78 67.33 20.71 10.57
z 4 1,800 | 13,632 | 8.36| 324 68.2 53.61 0.59 4.9 8.21 1.33
4 ] 1,070 112,822 | 7.01 | 49.9 23.5 30,29 0.40 2.87] 6.56 0.54

E 4,32 196 2,601 | 529.8 18.5 21,482 327 129.0; 0.61 41.5 21.1} 6.63

g 7 1,837 &582| 6.05| 301 71.261.96 0.27 3.00 7.87] 1.20
5 S 1,131 5,896 | 4,16 40.9] 12.9 26.17| 0.25 1.92) 5.27 0.65

® o | 490 3.80 3,366 | 459.5| 21.3 (25,373 834 137.8 0.94 30.4/ 28.5 5.97
[z 7 2,420 | 8,893 | 6.67| 319 44.4100.3 0.56 5.40 15.44 1.13

6 ) 1,472 | 6,911 | 4.43| 5.1 9.4 32,95 0.32 2,04 9.95 0.79
% o | 4.80 3.12 3,478 | 152.3 | 17.4 28,083 382 77.7| 0.95 18.7 26.5 5.50
Lz 7 2,106 | 6,810 7.00| 181 112/129.6] 0.36 3.13 9.27 o0.62
70 9 1,247 | 7,856 | 5.08| 39.4| 27.5 6L7 0.39 2.07 1L90 0.45
| E o | 451 3.86 1,535| 98.2| 20.7 (28,907 714 183 1.11 46.5 19.3 6.3
e 2,051 7,452 | 6.90 | 126.6] 189' 76.4 0.35 2.29E 8.54 0,62

8 i 9 1,498 | 9,339 | 10.4| 5.1 37.8 43.3 0.32 2.52 9.82 0.33
% ok | 4.66| 1.79 796 | 234.3| 19.4 20,581| 383.0 83.0 0.91 16.7, 11.5 8&.38

L E 1,931 | 14,663 | 6. 92% 242 75.1) 67.36] 0.60 6.51) 19.24] 0.93

9 4 1,139 | 10,875 | 7.15 | 62,0 20.4) 42.70, 0.36 2.62| 15.82 0.54
|2 @ | 522 171 1,134] 208.9| 16.3[19,138 362 68.5 0.72 2.8 168 8.5
Lz 2,004 | 12,192 6.71| 146| 103 117 0.52 3.74 11.79 0.80
10 9 972.7 | 10,748 | 5.92 | 55.5 28.6360.8 0.34 1.81 11.28 0.45
L E 9 | 417, 160 2,442 | 99.9| 24,0 (19,664 225 182.8 0.62 16.5 16.2 1L3
CF 4 2,222 | 7,250 | 6.30| 300| 68.5206.7 0.34 4.90 14.08) 1.46
19 1,180 | 8,671 | 8.70| 54.3 27.4 199.4 0.24 3.69 12.48 0,87
= o | 448 193 1,908 | 1321 19.5[21,369 355 204@ 0.86 255 16.3 7.1

i z 4 | 2,374 | 5887| 507 724 94.5 144.8 0.23 6.75 13.78 1.65
12 d i L721| 8476 | 6.10| 133 32.7 1047 0.2 2.24 9.35 0.57
E E of | 492 229 2,040 102.6| 27.6 22,877 346.2 7L7 0.72 249 17.6 127
3| & A 2,065 13,143 | 8.85| 705 99.6‘ 174.0 0.45 7.89 13.46 1.4l

: | t

— 323 —



6 + % 4
AR [ ~4 ® L | i i
A5 | O PH»"';%‘ Mg | Ca | Ni } Fe | Mn 1 Zn | cd | Pb ]Cu L cr
AR e 5 | | |
) 1,073 | 13,479 | 5.72| 105 24.8 60.9 0.3 2.84 6.41 0.87
E ¢ | 513 L7L 2,644 | 1,816 22.8 19,886 899 1714 0.84 73.9 331 1L.2
z 7 4,002 | 6,944 | 9.31 189‘ 73.6 57.00 0.26 2.59 8.39 0.93
14 Q) 1,686 | 5,799 | 7.57| 39.4 19.2 27.4 0.17 146 586 0.5
= o | 447 176 3,818 | 120.3| 20.4 21,837 405 73.3 0.76 330 26.2 180
z 4 | 3,119 | 9,506 | 4.95 318{ 37.5 4798 0.30] 3.95 8.94 1.00
15 ] 867 | 8,283 | 3.37 | 45.1 9.0.12.04 0.17 1.44 4.33 o0.24
= oF | 6.64 1.44 3,038 | 1,000 22.6 20, 319! 575 1205 0.75 46.4 20.7) 7.67
z 1,672 | 9,262| 5.38| 280 55.0 36.50 0.27 3.98 9.71 o0.97
16 ! 746.6 | 7,928 | 4.03| 355 11.6/17.48 0.16 151 6.65 0.43
E oF | 616 0.67 3,040 1,203 | 16.6 (14,826 376 106.0 0.68 4.6 16.0 6.75
z 3,612 | 11,687 | 4.53| 175 373 34.70 0.28 1.88 8.64 0.60
17 3] 1,413 | 6,686 3.51| 20.8 51.7 66.85 0.15 1.28 878 0.47
E oF | 485 2.49 2,851 63.5| 22.2[26,376 427 72.51 0.70 11.8 148 9.8
z 7 1,611 10,323 | 4.54| 207 36.7 49.80‘1 0.29 3.17 6.16 1.50
18 ] 52.3 | 9,033 | 3.84 358 17.5 41.69 0.22 1.33 4.22 0.41
£ o | 466 173 3,671 | 4,078 | 15.6 21,106 595 88.93 0.64 20.3 14.7 5.75
E wol grsel gl oo ofslAolel Eoko] mHH ol AL ok
of7lAlete] st=g gE @QU= del A #H = vl gA b At e £ 5 gk
9 3% mfed oftE QT MATERASG A% @BADA Fvlnvk el Bl zusel Ye
s Jgd Aen 23Ach 2dn o § AL &R 99 Ak, el &

]
<%

Q
sy

vt oA = grol o
Ao EokellA 1.5~3%tol 8 7t nY.ovw

AL AFEA EAHEe FTTFM 5% ac)
& ol gieh

obrbAlstol A& v A TS BB @B
A e wolz gt

obedg ebel S Adenl BEsel wd)
B3t obsbAloh EA16l e ulssha) gislol 3

A del A

= 735 QOB ool A
@@@x} _g_ox]/q o 7S maldh

| obzhAlot 2718 3

FAE Qe
W BAUS FAE B2 b ek
obshAo} net Eefol 9

=
A

1S
&
°

T.
9= 3o

X, mko
OL%‘T':

Fol Wi A Afspee
A4 @OTBBAGelA A 3
g8 dsbe vl ol @A ol

PR

a3 39 she
oFo] -

Bygov st

A &

13 OB AL Hawy
= vrebyrel,

» oFgt

©

N

ol HAE kA guch o H ool

E2 e

AR A

ofld-& @M= o] ofytAlol ABeA Elxdn
o} we oko]l o] iden wAFTERbxql
ODW 3 WALAA oslAetst Eopel wF g
of =gsel &E Ugteh

FoE obhdorel Qb Folel mF S
gietgor, mogFe FHIHS 6,9,.8,8

A ool A 25ppm o] A} I
&2l A el @D

vhehy

ft e

- 051 (14) O
WA

tER

— 324 —

=

kit
ro

b7l kot
el e 2drh

v. d

A

=
=

w33 Aoz ekt
=] o o] A 14.6~29. Oppm2]

B oA

dEA G okt obrhAobE

:’—io] Q1 y_r/]_

R

e 2P -3
=]
R
L=

x
Z
z

=



=2y opzbAetst kool I¢H FHA4Y

2 93k ol wikdA 2gFe dlen
sha] g avkFel A Frluek gl wol =¥
el G 9ATE ehrbAletell AE Flol ol EiHE
o} slgich.

obzhAet <l JtEg Y QOQUAAA 3
Wel @g 2Ed oA °J~v"ﬂ 4 wAEEd
A op AfedAel el Aow FAAL 2
gla o] §hE F A yAUA < rsli b9l A st
%7 39 st 998 AT Asbeh AT EE
€ vebix el

o mEeko] e =k A-fralE skl A 3
Al zhd wged oA A wir]sbast dRm9
dazka FA g Ao e

ord el #$ WBAGel At F7lurl el ol
zgse] gon] dubdeon oistael AmdE
avtFach B 91 olddol E g g&-% wgdch

25 Tk vlaA 7]%7} W A9e] A=
o wol F3el 4% Aoz vhehyel

o Abst kel E A gloll O A A, Eoo]
Fad fol wol mgsel drta A HdAow
olgpAlebsh e A Eol & Wol ¥ ke A
2 obdol ¥ ok ohelA g7 edist A Ewe
BAE QAT AT e zAE 4dde] Fal
G ohTt Ao A HL A weden *ﬂ
ZEch, ob A Eok s AR Feebe A
of g AL AFIIEe] ¥HAR ugenzm
oz Alg 4T wxyol Yodtvlm A 2belch

E

£ ATt st szl

g7 FAA e

Ao r gaillE

A 1 8 ¥

1. N.DM.
Analyst, 106,

Aragat, and W.A. Glooschenko,
1174~1176(1981)

Pl BH 2ALT 7

2. C.T. Underwccd, Trace Elements in Human
and Animal Nutrition, 2nd Ed, Academic
Press, New York (1962)

3. M.S. Thomas, and A.F. William, Commun.
In Soil Science and Plant Analysis, 10(9),
1195~1210(1979)

4. R.R. Brooks, and J. M. Trow, New Zealand
Journal of Science, 22, 289~291(1979)

5. A.R. Carrol and O.T. Zajlcek, and E.].
Calabrese, Anal. Chem., 54, 149~151, (1982)

6. S.K. Patke, and Y.K. Agrawal,
Abstrs, 4(2), 2H74, 1981. Int.
Anal. Chem., 8(1) 67~71(1980)

7. G. Henrion, K. Bode, and ]. Pelzer, Analyt.
Abstrs., 46(6), 6H48,1984: Z. Chem., 23(11)
424~425, Nov (1983).

8. W. H. Glimsman, F. J. Fiedman, and W,
Mertz, Science, 152, 12~34(1966)

9. S.D. Bryce, Heavy Metals as Comtaminants

the Chemical

Analyt.
J. Environ.

of the Human Enviromment,
Society, London(1975)

10, M.H. Kim, Report of N.E.P.L
3, pp.222~226(1981)

11. ibid. 3, pp.205~220(1981)

12, J.B. Kim, Report of N.E.P.L
255~270(1981)
13. S.J. Park, and S.D. Shin, A 3w g4 &
0¥ T (EEEEok) 8,59~67(1983)
14. J.B. Kim. Report of N.E.P.l,
2, 203~211(1980)

15. K. M. Do, Z.U. Bae,
of 534 A
(1981)

Korea,

Korea, 3,

Korea,

and S. Hong, 7y
AF4 “oiFRm A3H" 9~33,



