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Abstract TE143740

The contamination of heavy metals into the natural environment has resulted in a number of
environmental problems. Cadmium, used in several processes such as metallurgical processes,
mining and plastic manafacturing, is extremely toxic at relatively low dosag™s and cannot be
destroyed in the natural environment. Therc are several different technologies for treating heavy
metals bearing waste streams. These include chemical precipitation, solvent extraction, ion
exchange and membrane processes. However, these processes have several disadvantages. which
include incomplete metal removal and expensive when heavy metal is present in the wastewater at a
low concentration. In this study, new biosorbent particles were developed by immobilizing 1. 2 and
4% non-viable biomass of brown algae Sargassum polycytum in chitosan matrix cross-linked with
glutaraldehyde. The properties of the developed biosorbent particles were investigated. These
include mechanical strength, particle size distribution and surface condition by Scanning Electron
Microscope (SEM). Found that, the mechanical strength of biosorbent particles are 1.205, 1.182
and 1.161 N/bead for 1, 2 and 4% algac biosorbent particle. The average particle size of biosorbent
particles are 3.00, 3.14 and 3.24 mm for 1, 2 and 4% algae biosorbent particle. Cross-sectional

analysis of biosorbent particles by SEM indicated that the 4% algae biosorbent particle had a rough

surface more than 1 and 2% algae biosorbent particles. The adsorption of cadmium by S. polycysuen
and the developed biosorbent particles were studied in batch systems. The batch adsorption
experiments of algace dried at 80°C with the particle size of 38 pum were carried out at temperatures
of 20, 30, 40, 50, and 600(‘ and pH values of 4, 6 and 7. The metal adsorption capacity ot the algac
decreased with increasing pH from 1t 7. Higher codmium sorption optakes were ohserved ai
higher temperature until the temperature more than 4OOC, the adsorption of cadmium decreased.
The adsorption data could be well interpreted by the Langmuir equation. The uptakes of Cd(11) ions
on S polycystum were 119.78 mg Cd(ll)/g biomass at 30°C and 118.40 mg Cd(11)/g biomass at
40°C. The batch adsorption experiments of the developed biosorbent particles were carricd out at
the temperatures of 20, 30, 40 and 50°C and pH values of 3 and 4. The adsorption of cadmium at
pH 4 was higher than that at pH 3. The cadmium uptakes increased when temperature is increased
from 20°C to 40°C. The cadmium uptakes decreased when the temperature was higher 40°C. The
highest adsorption capacity of 89.75 mg Cd(I1)/g biosorbent particle was found when using 4%
algae biosorbent particle at 40°C. Desorption experiments of deposited cadmium with 0.05-0.5 M
HCI were performed through five subsequent adsorption/desorption cycles. It was found that all
concentrations of HCI desorbed approximately 97% of cadmium initially loaded onto the 4% algac

biosorbent particle and the cadmium uptake capacity was reduced to about 29%.





