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Abstract

in this research, I carried out the adsorption and removal test of Pb, Ni, Co and Cu
ions using organic substances spread out any where in the nature which can be obtained
easily from our neighbor-such as Paulownia coreana, FPinus densiflora, Juniperus chinesis,
Guercus dentata, Magnolia kobus, Platanus occidentalis, Gingko biloba, Diospyros kaki
leaves.

As the result of the research to {ind the best optional condition for the adsorption and
removal, shows that the adsorption and removal ratio of Pb ion by a Paulownia coreana
raw leaves is 99% at 70T, those of Ni ion and Co ion by Magnolia kobus formalin
treatment leaves are 79% at 70C, 97% at 40T respectively. And that of Cu ion by
Platanus occidentalis treatment leaves is 97% at 50C in mixed solution. As the result of
comparing the removal ratioc by raw leaves and formalin treatment leaves, the removal
ratio of treatment is 30~90% more effective than raw leaves in most cases.

And I concluded Pb > Cu > Co > Ni ion in multiple solution and Co > Ni > Cu >Pb ion
in single solution after testing adsorption and removal ratio of mixed solution separately
as time goes by.

In general, the reactions were completed within first 5 minutes.

The test result of measuring the hydrolysable tannin content of each leaf shows that an
overcup Quercus dentata is 11.36%, a Diospyros kaki is 10.81% and the rest of them are
2.49~4.12% in raw leaves cases.

In treatmment leaves cases, an overcup Quercus dentata is 3.23% and the others are less than 1%.
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Table 1. Removal rate of Pb ion by temperature using leaves (%)

Leaves 30T 40T 50T 60T 70T
Paulownia coreana UYEKI z ?g gg ?jg 33 gg
Pinus densiflora ZUCC . % gé ?i 28 gg
Juniperus chinesis LINNE . ﬁ Z? Zg 22 gg
Quercus dentata THUMB z 6;3 S? Z;) ,? é gg
Magnolia kobus DC S ;52’ gg 22 g? gg
Platanus occidentalis LINNE - gé 22 ;i g? gg
Gingko biloba LINNE . ﬁ gg gg g(l) SS
Diospyros kaki THUMB E g‘g gg Zj ;2 28

a : Raw b : Treatment
Table 2. Removal rate of Ni ion by temperature using leaves (%)

Leaves 30T 40T 50C 60T 70T
Paulownia coreana UYEKI : ég 3% %375 23% 122
Pinus densiflora ZUCC g 4?; 5%3 42 gé 613(73
Juniperus chinesis LINNE Z 2’; gg g(l) ?32 g’é
Quercus dentata THUMB z ig ég gg 2; ig
Magnolia kobus DC 2 6?5 ,1722 672 ,? S ,; g
Flatanus occidentalis LINNE ; 6?) ;1 4% g:? 62 g
Gingko biloba LINNE : 681 ; 1588 256; 2?:1
Diospyros kaki THUMB s - 2 - L

a ! Raw b : Treatment
sHEAYIS 243 28 - 34 -
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Table 3, Removal rate of Co ion by temperature using leaves (%)

534 0129 Mo 28 o7

Leaves 30T 40T 50C 60T 70T
Paulownia coreana UYEKI Z ll; é% %‘i 22 i 22%-
Pinus densiflora ZUCC 3 5% 83 5?1 456 627
Juniperus chinesis LINNE :; gg gg ég gg 32
Quercus dentata THUMB ; ;’é gg ii gg 2;
Magnolia kobus DC 2 5% 39‘; 29‘% 728 ;Lg
Platanus occidentalis LINNE E 465 };5 ]A.I% ég Sg
Gingko biloba LINNE : 4% 17‘2 152 ‘; % 27%
Diospyros kaki THUMB L0 = 35 30 i
a : Raw b : Treatment
Table 4. Removal rate of Cu ion by temperature using leaves (%)
Leaves 30T 40T 50T 60T 70C
Paulownia coreana UYEKI g ég 2(1) g;j 22 2:33
Pinus densiflora ZUCC g 32 gg gi 33 23
Juniperus chinesis LINNE g ’gg gg 6752 2615 gg
Quercus dentata THUMB E 2? Z_)g ?2 ;Z_) 5;8
Magnolia kobus DC E 3? g? g 2 gg gg
Platanus occrdentalis LINNE g 3:13 ‘é; g? gg 5532
Gingko biloba LINNE 2 22 ‘ég gi ;g ii
Diospyros kaki THUMB : %Z 5213 32 gg ég

a : Raw b : Treatment
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Table 5. Removal rate of Pb, Ni, Co, Cu ions by temperature using leaves in mixed

solution(%)
H.M Leaves 30T . 40T 50C 60T 70T
py | Magnolia kobus DC” 82 89 66 81 99
Paulownia coreana UYEKI® 86 79 90 92 99
Ni Magnolia kobus DC? 66 72 62 79 79
Quercus dentata THUMB? 25 25 26 37 b2
co | Magnolia_kobus DCP 56 99 95 70 79
Juniperus chinests LINNE® 68 64 43 36 38
Cu Platanus occidentalis LINNE® 83 87 97 86 85
Quercus dentata THUMB? 65 75 85 77 80

a . Raw b : Treatment
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O.1g, 0.13g 2 0.18ge g WAFAH A%
AdfoA AurdA oz Qo] gko] BLLE A
&8 At 5F AATE Pb > Cu >
Co > Ni ol #02 Yetoy Seads
Aol AA Gttt

4, WA wE AAT

A9 wHgAIZt Wl W FF o]
AAE ANEPL Phol3 Nio]22 70T, Cool

22 40T ¥ Cuol2 50C9 HAH =zl
Al Agskgith

FE4& THRAG dd8 Aol Y F& A
AL Figlol Vel
-9 A4 9kg x7] 58 olyd] Fo

HFALETE K24 25

Ao gtg¥E Aod Al HrE o]: peanut
skinel 28k Cuol® AHlAl 1¥ <
70~80%7F AAGTE 23V e Ho
ot EEE Ao A FF AALEE Pbol
2(99%) > Cu°}l2(85%) > Co°l2(80%) =
Nio]2(80%) «oldrt. d¥d8&% A J&
AAEE Cool2(98%) > Nio]2(95%) > Cu
0] (92%) > Pbol2(91%) 23 YEls,
Avtd oz g gNo| FHolo FIF A
Afe 90%o)dor EFgA Aguo ¥
o}, ol TUF AN FHAH AL &
o] EAEA] ForR FF sHsg sited
b @l qEolch =3 FFIAANA S F
o] e zHgoly Aol §lv] wFEel F&
&o] Z71g AHolg Alsdr)
3] ZEEAA = Pbol2o], ©g&
Co ol&¢] 717 we] FaHrh

=
=

=
L

]

_36_



AS AUS ol2E S24 022 HHU &8 H2 37
&0 ¢ £+ £}
gm
,gf:}’ i o BAixE2CE
S0} ~M—singe
20
zo
10
ﬂ X A i ¥ 3
1015&5@%40@553&
o Tierelerird
a 1S
100 }
m .
m »
gm
2o
S
:m -
20
L3 10
o . )
85 1D 1H 20 P8 30 25 40 45 =D 85 O 5 10 15 20 25 20 238 A0 48 50 55
Tkm(rn‘n) Tirvedrring ’i
= a
Fig. 1. Removal rate of Pb(a), Ni(b), Co(c) and Cu(d) ions in mixed & single
solution on paulownia coreana raw leaves at different time (%) (70°C).
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Table 6. Content of Hydrolysable tannin in leaves(%)

Hydrolysable tannin (%)

Leaves Raw Treatment
Paulownia coreana UYEKI 2.49 0.63
Pinus densiflora ZUCC 2.98 0.61
Juniperus chinesis LINNE 3.17 0.51
Quercus dentata THUMB 11.36 3.23
Magnolia kobus DC 3.03 0.58
Flatanus occidentalis LINNE 4.12 0.81
Gingko biloba LINNE 3.19 0.68
Diospyros kaki THUMB 10.81 0.91

v 2g
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