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Table 1. Sources of arsenic deposited in various natural minerals.

Arsenic concentration

Minerals
(mg/kg)
1. Enargite (Enargite-bearing copper-zinc-lead deposits) 1000
2. Arsenopyrite, Tennantite (Arsenical pyretic copper deposits) 40000
3. Safflorite, Cobaltite, Niccolite, Arsenopyrite (Native silver 25000
and nickle-cobalt arsenide bearing deposits
4. Arsenopyrite, Loellingite (Arsenical gold deposits) <5000
5. Realgar, Orpiment (Arsenic sulfide and gold deposits) 2000
6. Arsenopyrite (Arsenical tin deposits) 2000
7. Arsenopyrite (Arsenical quartz, silver and lead-zinc deposits) 6000

117 Mandal 118 Suzuki (2002)
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Table 2. Efficiency of heavy metal removal and regeneration technologies.
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Performance characteristics

pH change Metal Influence of Tolerance to Working levels
Technology
Selectivity suspended organic for appropriate
solids molecules metal (mg/1)
Adsorption Limited Moderate Fouled Can be poisoned <10
tolerance
Electrochemical  Tolerant Moderate Can be Can be >10
engineered to accommodated
tolerate
Ion exchange Limited Chelate resins  Fouled Can be poisoned <100
tolerance can be
selective
Membrane Limited Moderate Fouled Intolerant >10
Precipitation
- Hydroxide Tolerant Nonselective Tolerant Tolerant >10
- Sulphide Limited Limited Tolerant Tolerant >10
tolerance selectivity pH
dependent
S olvent Somesystems M e tal - Fouled Intolerant ~100

extraction

tolerant

selective
extractants

available

W Eccles (1999)
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Table 3. Microorganisms with heavy metals and radionucleotides uptake ability.

Uptake capacity
Organisms Elements
(% dry weight)
Bacteria
Streptomyces sp. Uranium 2-14
S. viridochromogenes Uranium 30
Thiobacillus ferrooxidans Silver 25
Bacillus cereus Cadmium 4-9
Zoogloea sp. Cobalt 25
Copper 34
Nickel 13
Uranium 44
Citrobacter sp. Lead 34-40
Cadmium 40
Cadmium 170
Uranium 900
Pseudomonas aeruginosa Uranium 15
Mixed culture Copper 30
Mixed culture Silver 32
Bacillus sp. Lead 60.1
Copper 15.2
Zinc 13.7
Cadmium 21.4
Silver 8.6

1: Eccle (1999)
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Table 3 (cont.)

Uptake capacity
Organisms Elements
(% dry weight)
Algae
Chlorella vulgaris Gold 10
Chlorella regularis Uranium 15
C. regularis Uranium 0.4
Manganese 0.8
Fungi
Phoma sp. Silver 2
Penicillium sp. Uranium 8-17
Rhizopus arrhizus Copper 1.6
Cadmium 3
Lead 10.4
Uranium 19.5
Thorium 18.5
Silver 54
Mercury 5.8
Aspergillus niger Thorium 18.5
Thorium 13.8
Uranium 21.5
Yeast
Saccharomyces cerevisiae Uranium 10.15
Thorium 12
Zinc 0.5

17: Eccle (1999)
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Table 4. Functional groups with relation to microorganism-metal binding an ability.

16

Group Location pKa value
Carboxyl Uronic acid 3-44
Sulphonate Cysteic acid 1.3
Phosphate Polysaccharide 0.94-2.1
Hydroxyl Tyrosine-phenolic 9.5-10.5

Amino Cystidine 4.1

Imino Peptide 13
Imidazole Histidine 6-7

17: Eccle (1999)
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Figure 3. Mechanism to explain the flux of metal ions (M) into a bacterial cell.
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Table 5.  Parameter for microbial adsorption of heavy metal.
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