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Abstract

To examine the potency of biosorbent, the adsorption capacity of Pseudomonas cepacia H42 isolated from fresh water
plant root was compared with Saccharomyces cerevisiae SEY2102 on bases of biomass, concentration of heavy metal,
presence of light metals, immobilized cell, and ion exchange resin. P. cepacia H42 biomass of 0.05-0.5 g/L increased
adsorption and above 1.0 g/L. of yeast biomass was the most effective in adsorption. By applying the same amount of
biomass, lead showed the highest adsorption on two strains and the adsorption strength was lead>copper>cadmium on both
strains. The high heavy metal concentration induced the high adsorption capacity. P. cepacia H42 adsorption was in the order
of copper>lead>cadmium and lead>copper>cadmium by yeast in 10 mg/L. Both strain showed same adsorption strength in
the order of lead>copper>cadmium in 100 mg/L and 1000 mg/L. The adsorption capacity of both yeast and P. cepacia H42
was decreased in the presence of light metals and the order of cadmium>copper>lead. Mg®" induced the least adsorption
while Na" induced highest adsorption. The adsorption capacity of immobilized yeast and P. cepacia H42 was detected
between 200-400 mL in flow volume and decreased in the presence of light metals. Ion exchange containing light metals
caused 30-50% adsorption reduction on both strains.
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Z7¥st F 50°C o]3}of|A] exothermic polymerization
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Table 1. Comparison of uptake capacity of increasing biomass for heavy metals

P. cepacia H42 S. cerevisiae SEY2102
“Biomass 0.05 0.25 0.5 1.0 0.05 0.25 0.5 1.0
Lead 40+0.05 52+0.05 70:£0.32 72+0.27 58+0.06 60:£0.76 78+0.01 90-+0.45
Cadmium 17+0.65 22+0.27 30+0.12 30+0.05 20£0.24  30+0.05 3840.56  43+0.16
Copper 17+0.03 30+0.32 35+0.25 50+0.21 32+0.26 50+0.56  58+0.02  78+0.03

Initial concentration is 1000 mg/L. Values are means+S.D. n=4. a): Biomass: g, b): Biosorption capacity, mg/g-biomass.

Table 2. Comparison of uptake capacity of increasing heavy metal solution concentration for heavy metals

P. cepacia H42 S. cerevisiae SEY2102
Concentration 10 mg/L 100 mg/L 1000 mg/L 10 mg/L 100 mg/L 1000 mg/L
Lead 98+0.05 70+0.15 275+0.11 540.20 72+0.06 290+0.33
Cadmium 6+0.00 28+0.00 88+0.01 2+0.01 32+0.26 83+0.43
Copper 9+0.05 50+0.76 148+0.00 3+0.32 59+0.23 150+0.40

a): Biosorption capacity, mg/g-biomass. Values are means+S.D. n=4
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Fig. 1. Biosorption of heavy metals in light metals by
columns packed with immobilized P. cepacia H42.
Initial concentration is 1000 mg/L.
A : Lead, B : Cadmium, C : Copper.

O :none, M :Na'", & :K', v :Ca", H:Mg”

Table 3. Comparison of uptake capacity of heavy metals in mixed light metals

P. cepacia H42 S. cerevisiae SEY2102
n];;%:lts Lead Cadmium Copper Lead Cadmium Copper
None 975+0.33 28+0.32 28+0.34 90+0.20 41+0.64 78+0.33
Na' 70+0.60 224+0.14 21+0.11 80+0.50 31+0.28 60+0.21
K 69+0.15 21+0.00 20+0.52 78+0.50 28+1.20 58+0.14
Ca*" 52+0.20 28+0.20 27+0.60 61+0.40 32+0.70 42+1.30
Mg2+ 42+0.90 26+0.60 26+0.40 58+0.70 30+1.20 40+1.40

Initial concentration is 1000 mg/L. Values are means+S.D. n=4. a): Biosorption capacity, mg/g-biomass.
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Fig. 2. Biosorption of heavy metals in light metals by
columns packed with immobilized S. cerevisiae
SEY2102. Initial concentration is 1000 mg/L.

A : Lead, B : Cadmium, C : Copper.

O :none, M :Na", & :K', v :Ca”, H:Mg"
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Fig. 3. Adsorption of heavy metals in light metals by
columns packed with ion exchange resin Amberlite
IRA410. Initial concentration is 1000 mg/L.

A : Lead, B : Cadmium, C : Copper.

O :none, M :Na", &« :K', v :Ca", H:Mg"
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Candida(Volesky &, 1995; Dolstalek -5- 2004; Wang
5> 2006; Wang 5, 2009) 5] So<5 S2to AR5
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55 Hoh o] A7) 5 250 Bho] AALE
o8 9 4 98 Aoz g gt

SaEAAN +AE 2857 oll= 419 7140l
o H] A& o %Mb"— A 5 Q= E
o} AYEA|S] ol go] 4 FHAZA BS fwakHo]
ok F54 AR ALS s AR SRS
s Aol 3 A1 52 aefslolol of
=] o]4ko] Mol 4 ALE P cepacia HA29) 73
A AA A A 2] = AL wlj o] it Aol 7tk
A ot A FRAIZA ) 7S & 4 QL A
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