BF it A Ak (Agric. Res. Bull. Kyungpook Natl. Univ.} 11(1993. 12) 111~120

Bl EE 1 o Epmec B4R FER ZERE
SHBME" - AR - BAERE - AHRE

BEdbRE R RCSR
*ELE BIRRE Rk

Investigation on the Content and the Existential Form of Heavy
Metals in Plants and Soils surrounding Ruined Mine

Sang Sub JUNG* - Chang Dong PARK
Sang Jai KANG - Woo Churl PARK

Dept. of Agricultural Chemistry, Kyungpook National University

*Institute of Health and Environment, Kyungpook province

Abstracts

We investigated in the existential forms of heavy metals and their distribution in plant and
soll surrounding ruined mine in Daduk area.

The content of heavy metals in soils was more plentiful in A soil than that in another soil,
excepting only Mn. The content of Mn in scils was greater in B soil than those in another
soils. The content of each heavy metals, according to existential form, had different patterns
on the comparision of each elements ; organic-form on Cd and As, Carbonate-form on Cu,
Pb and Mn and Residual-form on Fe and Zn.

The popularity ratio of M. senensis and J decipiens were about 65% and 72%,
respectively, and which means that these plants had resistances to heavy metals. The con-
tents of heavy metals absorbed in root was higher than those of stem except Mn. In M.
stnensts, the contents of Zn In root was similar to that of stem.

To study the heavy metal contents in water, the highest content of heavy metal,mainly Fe,
Mn and Zn, were calculated In extracting water.
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Table 1. The content of heavy metals in sols {unit:ppm)
Soil

Element A B C D
Cd 6.48+0.2 0.981+0.1 1.53+0.2 0.05+0.1
Cu 582.85+12.2 84.254+2.7 35.86+15 344401
Pb 4375.73+90.1 1541.26+64.7 120.67+3.8 543402
Mn 48.761+2.1 14534 +-4.6 75.15+3.2 7.89+0.3
Fe 46193.27 +103.2 25878.87+88.2 8725.79+91.6 43.38+1.4
Zn 475.88+14.0 377.44+15.8 157.96+3.3 746+0.3
As 168.66+ 3.5 7587116 3847108 464402

A* 1 200-500m. B : 700-1000m C : 500-700m D : Contro! soll

* The distance of sampling site from the ruined mine
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Table 2. The growth investigation of M. sinensis and J. deciprens unit : cm
Area stem root

Plant June August  November June August  November

Chaneuksae| Polluted 10+4 42+6 49+3 §+2 1743 18+2
Control 1543 65+21 114£30 12+3 2145 22+4

Goolpul Polluted 10+4 307 34+3 122 15+4 16+1
Control 14+2 3745 4242 16+4 2047 2142

+ . standard deviation
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Table 3. The content of heacy metals in root of M. sinensis on growth-time unit ppm
Growth-time Cd Cu Pb Mn Fe Zn As
June 2351017 2640+0.3 79.23+08 28.00-+03 275870+13441.20+0.7 6.79+0.1
0.0340.1" 580402 772403 998+0.2  6516+08 890404 0.14£0.1.
August 299401 3432+03 9111+09 41.45+04 3586.31+1855356+08 88301
0.05+0.1 755+0.2 8.88+02 1297-+02  8471+08 11.57+05 0.18+0.1
November 3.27+0.1 3496+0.3 95.07+09 44.25+04 386218+18557.68+0.8 9.51+01
0.07+0.1  813+03 920403 1307402 9123408 1246+05 (.19+0.1
9 pollated ¥ control
Table 4. The content of heavy metals in siem of M. sinensis on growth-time unit; ppm
Growth-time Cd Cu Pb Mn . Fe 7Zn As
June 050+01 390+04 52.00+08 5573107 33820+124 39.10+£05 1656101
N.D 210+02  430+02 1430405 5210406 640+0.3 N. D
August 053+01 507+05 5980408 9236409 43966+136 50.83+0.6 214101
N.D 273+0.2 495402 1859+04 6773307 8.32+£03 00701
November 054+0.1 546405 6240+0.8 97.91+1.0 473484139 54.74406 231101
001400 294402 517402 2002+04 7294408 8.96x0. 0.09+0.1
A polluted ¥ control & standard deviation
Tahble 5. The content of heavy metals in root of J. decipiens on growth-time unit : ppm
Growth-time Cd Cu Pb Mn Fe Zn As
June 1.26+01 6748+0.8 67.08+07 2543104 119030+68 12720218 7.2410.1
0.75+0.1 462403 713403 439102 5620407 3010£06 044x0.1
August 1.9040.1 87.72+09 77.14+0.8 3306405 154730+£10313893+24 9.4110.1
094£0.1 6.01+0.3 820103 5.70£03 73.18+0.7 3202405 0.5710.1
November 2.06+0.1 9447409 8049408 3560+0.6 166642+10614284+25 11.72+0.1
0.98+0.1 647+0.2 856-+04 614103  7881+07 3266+08 0.61+0.1
» polluted ™ control +standard deviation
Table 6. The content of heavy metals in stem J. decipiens on growth-time unit:ppm
Growth-time Cd Cu Pb Mn Fe Zn As
June N.D B840+03 36.26+0.6 10107415 49340+153 51.20+0.6 4.57+£0.1%
N.D 360+02 378+03 7.60+05 4485107 18.70+04 0.19£0.1%
August 0.03+0.1 109203  41.70+0.7 131.39+1.0 64142+11.2 665607 594401
0.01+0.1 468+0.2 435404 9.88+0.6 5831+08 2431+£04 025%0.1
November 0.04+0.1 11.76+0.4 4351107 141.50+1.2 690.76+11.6 71.68+0.7 6.40%0.1
0.02+0.1 504+02 454404 1064106 6280+08 2618105 027101

2 polluted  ® control+standard deviation
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Table 7. Yhe content of heavy metals in the water unit:ppm

Element
Time pH Cd Cu Pb Mn Fe Zn As
Area

6 340 0.10£01 014401 037401 1.30+0.2 0.88+0.2 148102 0.20+0.1

| I 330 008101 027%0.1 063102 690103 3.00£0.2 4.29+0.2 0.77--0.1
D11 | 350 012401 015401 038301 130102 089+02 288302 042401

: 3.20 018401 0.76+0.2 036101 10.71+04 77.07+28 2.29+0.2 0.60+0.1

I : 8 310 028101 3.28403 052102 30.00+1.2 143.2544.3 27.84 £4.3 1.08£0.1

11 3.30 0.08+£0.1 088+0.2 0.334+0.1 10.73+04 7802429 2.30+0.2 0.83+0.1
T P 680 ND  001£01 ~ND ~026+01 089102 020£01 ~ND

m: 8 5.70 ND  0.0840.1 0.09+01 038+0.1 1.23+0.2 048+0.1 011401

11 6.40 ND 004401 0.04+01 023401 092402 032101 0.08+0.1
""""""" 6 | 610 003+0.1 001+01 ND 011+01 042402 012401 024401

V : 8 5.80 0.05+0.1 0.084+0.1 0.03+0.1 0.24+01 0.73+0.2 053+02 0.42+0.1

i 11 6.20 004400 0.05+0.1 002401 0.13+0.1 045+01 0.15+0.1 0.13+0.1
I 6 | 620 ND  008+01 0.08+0. 073+0.2 0.28+0.1 0.23+01 0.05+0.1

\'s 8 6.10 ND 010401 0.23+01 253104 152403 0.75+0.2 0.13+0.1

11 6.10 ND 006+0.1 0.10+0.1 082102 0.43+0.1 041+£01 0.08+0.1

. exiracted water II : spring water [V : Changpung bridge inflow-water

. standard deviation

I :dam-water 1
V : Changpung pond =+
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