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Development of Adsorbent for Heavy Metals by Activation of the Bark

Chang-Jin Park,, Jae-E. Yang", Kyeong-Ryeol Ryu”, Yong-Seon Zhang and Won-II Kim Environment and Ecology
Division, National Institute of Agricultural Science and Technology, Suwon 441-707, Korea, YDivision of
Biological Environment, Kangwon National University, Chunchon 200-701, Korea)

ABSTRACT : The objective of this research was to develop the adsorbent for heavy metals by activating the
bark sample. Barks from pine tree with diameters of 2~4 mm were activated in the muffle furnace under
a high relative humidity condition at temperatures of 600~900C. The removal efficiency of the activated
bark (ACTBARK) for Cu and Cd was temperature dependent showing the order of 900°C > 800 > 700TC
> 600°C. The critical temperature was considered to be 900°C to become an efficient adsorbent for Cu and
Cd. The bark samples activated at temperatures lower than 700°C showed a less removal efficiency than the
crude bark. The ACTBARK activated at 900C removed more Cu and Cd from solution than the
commercial activated carbon and charcoal. The ACTBARK (activated at 900°C) adsorbed all of the Cu and
Cd in solution with concentrations less than 150 mg/L. The selectivity of the ACTBARK was in the order
of Cu>7Zn>Ni >Pb > Fe > Cd > Mn.
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Fig. 1. Schematic diagram of equipment for activation of bark.
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Fig. 2. Changes in mass of adsorbed Cd and Cu on the
crude bark and activated bark at various temperatures.
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Fig. 3. Changes of adsorbed Cd and Cu mass on the
ACTBARK, activated carbon and charcoal at various con-
centrations.
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Table 1. Removal efficiency(%) of the activated bark for 2 595 vwely] FEE SEARY T8 sAS ¥
(d at various concentrations and temperatures A5 Bzl AJEE 5889k
d C?RC Removal efficiency (%) A3 2w e FEEe] A EES 00T > 80T >
in so
(mg/L) 15C 25C 35°C AL > 700°C > 600C ollon, SAAERY] EE g
100 10000 (226 mg)” 100.00 215 mg) 10000 210 m L ATl S FH(O00T) > B4R > s ¢on
TEES 2 FEle Aew AR G Cu Bl

150 10000 (3.25 mg) 100.00 (3.19 mg) 9.7 (345 m
300 5383 (411 mg) 6824 (416 mg) 84.99 (5.94 my
500 39.78 (456 mg) 6023 (545 mg) 49.71 (5.35 m
700 3177 480 mg) 5186 (647 mg) 3873 (623 mg)
1000 2617 (5.67 mg) 4127 (7.63 mg) 23.26 (483 mg)

“numbers  in parenthesis indicate the mass of metals
adsorbed on the activated bark.
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g)
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Table 2. Removal efficiency (%) of the activated bark for
Cu at various concentrations and temperatures

Cu conc. Removal efficiency (%)
in soln. . -
(mg/L) 15C 25T 33T

100 100.00 (222 mg
150 100,00 3.02 mg
300 7998 (511 mg
500 56.21 (6.23 mg
700 36 (6.97 mg
1000 3254 (7.34 mg

Y 100,00 211 mg) 10000 222 mg)
100.00 (2.89 mg) 100.00 (3.02 mg)
9550 (578 mg) 86.60 (5.61 mg)
7186 (741 mg) 6717 (818 mg)
5097 (704 mg) 5210 (818 mg)
4282 (850 mg) 39.72 (8.96 mg)

Jnumbers  in parenthesis indicate the mass of metals
adsorbed on the activated bark.
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Table 3. Selectivity of the activated bark for metal
adsorption from mixed solution

Removal efficiency (%)

Metal
01 mM 0.2 mM 05 mM

cd 59.63 55.64 3241
Cu 100.00 100.00 9.73
Fe 50.09 37.78 3044
Mn 31.20 24.03 1518
Ni 65.11 48.74 34.19
Pb 4948 4614 24.56
7n 75.28 67.04 50.85
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