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Abstract

The contamination of heavy metals including copper, lead and arsenic in upper Pattani River was
investigated. The water samples, sediments and aquatic organisms were collected at 4 sites along Pattani
River from former mining area at Thaumtalu Village, Bunnangstar District to Muang District, Yala
Province for 3 times. These samples were analysed by using atomic absorption spectrophotometry. It was
found that copper distributed evenly along the river in a range of 2.07-2.57 mg/L. Lead and arsenic in
water samples were found in a range of 0.012-1.28 mg/L. and 8.0-90.7 pg/L, respectively. For sediments,
the contents of copper, lead and arsenic were 230-8,316; 1.47-66.2 and 0.5-5.6 mg/kg, respectively. For
aquatic organisms the three metais were found to be 14.6x1.6 — 1,036+120 mg/kg; non detected —
1.791+0.64 mg/kg and non detected — 64.0+5.5 pg/kg, respectively. The metals were found heavily

contaminated in snails.

The sorption capacities of the biomass of marine algae, Gracilaria fisheri and Ulva reticulata
available in large quantities in Pattani Bay for each heavy metal including copber, lead and arsenic were
investigated by using batch equilibrium experiment. Each dried adsorbent was stirred in metal ions
solutions with different pH or different concentration at room temperature for 24 hours and the residual
metal ions were analysed using atomic absorption spectrophotometer. The initial concentrations of copper,
lead and arsenic ions were 20 mg/L, 70 pg/L and 50 pg/L, respectively. It was found that the effect of pH
on metal sorption was similar in each algal biomass. The metal uptake capacity increased as pH of the
solution increased from 2.0 to 4.0 and reached a plateau at pH 5.0-7.0. The metal uptake capacities of each
algal biomass were similar and fitted well to the Langmuir adsorption model. The maximum sorption
capacity (Q,) values (meantSD) of G. fiskeri for copper, lead and arsenic were 16.10+0.46 mg/g,
1.20+0.05 mg/g and 133.0£6.0 pg/g, respectively. The Q_ values of U. reticulata for three metals were
14.64+0.42 mg/g, 1.22+0.07 mg/g and 128.0+5.0 ng/g respectively. The metal adsorption of activated
carbon was less than those of algal biomass (Q = 8.70+0.44 mg/g, 1.10+0.05 mg/g and 71.0+5.0 pg/g,
respectively). The kinetics profiles of each metal sorption showed that metal uptake rates were rapid with
90% of total biosorption occurring within 15 minutes at copper and lead concentrations of 10 mg/L and 25
ng/L, respectively. While at higher concentrations of metals (Cu = 20 mg/L, Pb = 50 pg/L), 90% of metal
uptakes occurred within 20-30 minutes. For arsenic uptake rates of two algal samples were slower. At
arsenic concentration of 25 and 50 pg/L. the uptake capacity reached 90% in 30-50 minutes.

The adsorption-desorption of lead by G. fisheri was ‘investigated for metal removal application.
The lead concentration used was 20 mg/L in batch equilibrium system with 0.1 M CaCl, and 0.1 M HNO,

as eluents. It was found that 0.1 M HNO, had more eluting efficiency in the first cycle (82%) than in the



second cycle (72%). While 0.1 M CaCl, had less eluting efficiency in the first (10%) than in the second
cycle (45%). In addition, the biomass from first CaCl,-eluted cycle showed higher metal adsorption (93-
95%) than those from HNO,-eluted cycle (66-75%). However, the biomass could not be used for further
adsorption.

Biosorption of metal by microorganisms isolated from natural resources including water and soil
was investigated. Water and soil samples were collected from four arsenic contaminated sites along
Pattani River including former mining area, Wat Thumtalu, Bunnangstar District and Muang District, Yala
Province. The microorganisms having arsenic uptake capacity were then isolated from these samples. Out
of 158 natural bacterial isolates, 8 isolates could grow in the NB medium containing 12 mg/L. As for 24
hours. There was only one isolate (W 2-4 3) that had high arsenic adsorption (63.4%). The studies on
morphology and Gram’s stain of the bacteria revealed that it was Gram negative, rod-shaped, non-spore
forming bacteria, motiled with flagella and had some biochemical properties similar to those of
Pseudomonas aeruginosa TISTR 358. Moreover, both organisms had similar growth period (26-30 hours).
Arsenic adsorption by the isolate W 2-4 3 culturing in NB media containing 12 mg/LL As was investigated
at different media pH (3.0-7.0). Maximum adsorption (65.5%) was observed at pH of 7.0 and adsorption
capacity tended to decrease as pH decreased. The metal adsorption capacity of the W 2-4 3 isolate was
found to increase with an increase of uptake period. The uptake rate increased rapidly from 1 to 5 days and
decreased afterwards (5-7 days) resulting in constant adsorption capacity during last three days. The study
of arsenic adsorption by active cells comp;m'ng to inactive cells of the W 2-4 3 isolate showed that the
active cells had metal uptake capacity 10 times higher than the inactive cells. In addition, the W 2-4 3
isolate had higher arsenic adsorption capacity (63.4%) at 12 mg/L of arsenic whereas P. aeruginosa
TISTR 358 could adsorb arsenic only 44.8% at 20 p1g/l.. At higher arsenic concentration in the NB media,

P. aeruginosa TISTR 358 cells could not survive.





