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Abstract

Ta investigate Cd and Pb removability by the waste materials of fruil and criental herb’s (apple peel.
fruit of Chinese quince, chestnut-endoderm, ginseng, kiwi peel. Jujube after bailing, powder after brew
coffee) in the heavy metal solution, Cd and Pb removability of seven kinds of fruit and oriental herb's
waste was investizated in the various conditiens: particle size of fruit and oriental herh's waste(20, 40,
70 mesh), concentration of heavy metal{25, 50, 100 ppm) and reaction temperature(20, 30, 50°C}.

The removabilities by the fruit and oriental herb’s waste solids were increased ss the particle size
decreased in except of apple peel powder, concentrafion of heavy metal increased, and reaction temperature
increased, The Cd removal content at the condition of particle size, conentration and temperature by
ginseng waste was highest that the range were 3506 to 4.659mg/g, 1.929 to 3.800mg/g, 3.800 to
5.081mg/g, respectively. The Pb removal content at the condition of particle size, conentration and
temperature by chestnui-endoderm waste was highest that the range were 9.189 to 9.582mg/g, 0.930 to
9.368omg/g, 9.368 to 9.613meg/g, respectively, Of the seven kinds of fruit and oriental herb’s waste
materials, Cd and Pb removability by ginseng waste after heiling, chestnut-endederm waste was highest,
respectively.

Key wards: Cd and Pb removal, ginseng waste after boiling, chestnut-endoderm waste, fruit and
oriental herb’s waste.
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Table 1. Effect of particle size on heavy metals

removal from waste materials after using of
fruit and oriental herb’s in Cd and Pb solution

at 20C
Fruit and Particla Heavy metals
oriental (mesh)
herb’s Cd Pb
20 @ 38150+20% 2771 *15
Apple pesl 40 IEO0+E1EE 261824147
7 312704175 12770210
Chinese 20 A0180E1.6"  45.96GE3.0¢
quince &0 3329041 8 66215407
fruit 70 37.122+20°%  80310+60"
20 316117 91895+65°
Chestnut eF i
40 35.56+1.9 94 643 +6.8°
endoderm e s
70 36.7442.0 95852469
) 70 350641 9°%%  24480+13"
Ginseng afler b )
bt 40 4255430 26,531 +=1.4%
s 70 4650431° 3032 £17
20 2978+16"  33.162:£158%
Kiwi peel 40 316117 arosdxa 0
70 34764107 405524£30%
20 316117 43769+30°
Tube after de 4
, 40 34.80+18%%  54297+35
boiling . .
70 33.80620°  65.088+£4.0
20 32786118 47.076+31%
Coffes after o .
, 40 2843420 70,231 £55
botling b s
70 4233430 71.966+5.6
& Mezn£SD of three times measurement, © Means with the

same lettered superscripts m a column's are nol sigmificantly

different at the 1%

level by Duncan's muitiple range test.
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Tahle 2. Effect of concentration on heavy metals
removal from waste materials after using of fruit
and oriental herhb’s in Cd and Pb selution at 20°C

Fruit and  Concen- Heavy melals
orlental tralion
herb's {ppm) Cd Ph
25 @5.020405" 12128 +0.7%
Apple peel 50 20.029+12%  13301+08"
100 32113+18° 29941+17°
95 9.034-+0 5 8.956+05°
Chinese quince I "
. 0 21024+12°F 3349618
ul
100 30261+17° 65.003+4.0°
Chestout 25 11.050+06° 9.3024+05%
estnut -
o 50 21503+12% 47388430
en EIm
100 32955+18° 493.68846.5°
o 25 102034107 14.760+09M
1
neeng 50 2ea7e13 17771=100
after beiling - a
100 38005+2.0 234974138
25 7478 +0 4" 14.995+0.9"
Kiwi pesl 50 18665+1.1%"  24721+10%
100 3075715 28438 +157
25 17.854+10Y 12.70540.7%
Juube after _ - b o
. 50 19955411 20906+1 7%
1T,
g 100 24752413° 44367425

. 25 19560+11%% 1508810
Cotfes afler _ . f
50 20545+12%  28975+15°
borhng . Y
100 22152+13 67.588+4.0

% Meen=5D of three times measurernent. * Means with the
same letiered superscripts In a2 column’s are not significantly
different at the 1% level by Duncan’s multiple range test,
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Table 3. Effect of temperature on heavy
metals removal from waste materials after
using of fruit and oriental herb’s in Cd and Pb
solution

Frut and TEftn’ Heavy metals
. ,  Dperature
£
oriental herb's C) cd oh
20 @32113+18™  29241+17"
Apple peel 30 33.27121.9%  35.064+28°
50 3580120 41 493+3%
20 30261217 650031408

Chinese quince o ol
3 363224277 67337140

fﬂjﬁ' cd h
50 423624307 77732445
Chestrt 20 32.055+13% 93583158
2511 .
e 30 38174+29% 05508 +60°
ET EXm
50 ADH4A 30 06135 =607

, 20 38005 £2.6%% 234ze+12"
Ginseng afler

30 4709743 29640+£16"

boiling ) ;
50 50.916+35 4676632

20 3075717 28438+16"

Kiwn pesl 30 A2A449+19" 456714317

50 34.749+2 55 55960437

» 20 34123255 44 357 +30F
Jujube efter

30 356484275 g4295+40°
botling B b e
50 4453130 60924 +38
20 33201 +1.5™  B7538 407
Coffee after be e
- £ 43561230 72875143
boiling e B
50 44800+30%  7R564+45

€ Mean®SD of three times measurement, ' Means

with the same letlered superscripts in a column’s are
not significantly dilferent at the 1% level by Duncan'’s
multiple range test. ’
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