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Adsorption of Heavy Metal Ions by Constituents of Bark™

Ki-Hyon Paik™ - In-Gyu Choi™ - Keum Shin™

ABSTRACT

The Bark lignin(alkali- and acid lignin), bark extractives(hot water-and Na,SO; extractives) of
Quercus acutissima and Pinus densiflora, and flavonoids were used to detect heavy metal adsorption.

The adsorption ratio of heavy metals by lignin was assigned for 40 to 50%. but was not dependent
on lignin kinds. However, in case of the addition of light metals such as Ca™ and Mg" to lignin. the
adsorption ratio was increased by 20 to 40%. and Pb™ was almost completely adsorbed.

On hot water extractives. the adsorption ratio was very low because the substrate was water-sol-
uble. so the substrate should be water-insoluble to adsorb the heavy metals. However. the adsorp-
tion ratios of Cd” and Pb™ on Na,S0; extractives were significantly increased. while those of Zn"
and Cu”. were similar to lignin. When four kinds of heavy metals were treated to Na,SO; extrac-
tives together. more than 97% of Pb"” and Cu™ was adsorbed. and Zn" was more adsorbed by 40%.
and Cd~ was not changed. comparing with the case that on kind of heavy metal was treated.

There were differences between adsorption ratio of the kinds of flavonoids and heavy metals, and
the adsorption ratio of heavy metals was assigned to 20 to 45% per 0.1g flavoneid.
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Table 1. Heavy metal adsorption by isolated lignins(based on 0.25g).

Heavy metal removal ratio(%)

Kind of lignin Part Species
Cu” Zn" [0/ Pb~
Alkali lignin Woody Pinus densiflora 43.9 51.9 51.9 42.1
Quercus acutissima 44.6 50.4 52.4 43.7
Alkali lignin Bark Pinus densiflora 41.0 48.9 45.6 45.4
Quercus acutissima 42.6 50.1 43.5 449
Acid lignin Bark Pinus densiflora 46.7 52.7 49.0 42.8
Quercus acutissima 458 51.4 42.0 45.1
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Fig. 2. The effect of light metals on heavy
metal adsorption by alkali and acid
lignins (Lm : Light metals).

Fig. 1. Adsorption ratio depending on alkali
lignin amount.
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Table 2. Heavy metal removal by various bark extractives(based on 100mg)

Heavy metal removal ratio(%)

Extraction Species
Cu™ Zn"™ cd Pb*
Hot~water Pinus densiflora 31.4 43.8 19.4 24.2
Quercus acutissima 36.3 64.1 24.9 59.9
NaypS0, Pinus densiflora 48.3 40.8 92.3 78.1
Quercus acutissima 36.5 36.7 83.6 58.5
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Table 3. Heavy metal removal by various extractives in the mixture of four heavy metals.

Heavy metal removal ratio (%)

Extraction Species
Cu™ Zn" Cd~ Pb™
Hot-water Pinus densiflora 525 99.0 66.7 64.6
Quercus acutissima 201 97.9 47.3 52.2
Na,S0; Pinus densiflora 98 .4 82.4 4.4 98.6
Quercus acutissima 96.8 77.6 80.9 97 4
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Fig. 3. Variation in adsorption ratio depending
on Na,S0; extractives amount.
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Table 4. Heavy metal removal by flavonoids
{based on 100mg).

Heavy metal removal ratio(%)

Flavonoids
Cu* Zn® Cd- Pb"

Mimosa tannin’ 296 315 192 39.4
Quercetin dihydrate 325 239 271 415
{+) Catechin hydrate 31.6 33.0 264 129

(+) Catechin 37.7 36.1 257 279
(-) Epicatechin 440 31.2 2517 273
Rutin 34.7 40.0 260 21.0
Flavone 34.8 384 246 204

*1 Pre-treated with sulfuricacid and formaldehyde.
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Fig. 4. The effect of light metals on heavy
metal adsorption by hot-water and
NayS0; extractives (Lm : light metals).
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