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ABSTRACT
This study utilized Granular Activated Carbon (GAC) to coat iron using the activated carbon adsorption function to enhance the
effect of tubular Fenton-like process on removing the chelated heavy metals. It discussed various operation factors (addition level of
GAC, initial concentration of pollutant, addition level of oxidizer H202, initial pH value of solution and inflow liquid rate) in the
reaction system with the existence of chelated heavy metals of single heavy metal pollutant (Cu2+) and different chelating agents
(EDTA, NTA), in order to understand the reaction behavior and removal efficiency of reactant. The service efficiency of sacrificial
metal and oxidizer was evaluated by calculating the mass balance of pollutant and oxidizer, and the optimum operating condition
parameters were controlled to propose the chemomotive force equation of pollutant in individual and hybrid system. Thus, the
processing efficiency of advanced oxidation process, as well as chemical replacement process and the optimum operating condition
could be determined. This study was divided into two parts. Part | is the catalyst preparation procedure. The commercially available
GAC was immersed in FeSO4 water solution of different concentrations. The sintering temperature was controlled by the oven to
test different catalyst surface properties (e.g. BET specific surface area, XRD crystalline phase characteristics, etc.). The main catalyst
preparation operating variables were FeSO4 concentration, sintering temperature and sintering time. Part Il is the catalytic reaction
procedure. The prepared Fe2+/GAC catalyst was used for testing the decomposition of various chelated heavy metals. The main
operating variables were addition level of sacrificial metal, reactant concentration, addition level of oxidizer, pH value of water
solution, and rotation speed of stirrer. The removal of chelated heavy metal and heavy metals under different operating conditions
was analyzed respectively. According to the results of this study, when the Fenton-like process and GAC were used for processing
compounds containing chelated heavy metals, the optimum conditions were pollutant concentration of 5.0 mM, initial pH value of
3.0, the addition of hydrogen peroxide of 2.5 mM, Fe2+/GAC of 1.0 g/L, and the inflow liquid rate of 6 ml/min. However, the
removal rate of total copper and Cu-chelate was not high, and was 14% and 13%, respectively. Although the heavy metal and the
chelating agent could be removed at the same time, the processing effect of Fe2+/GAC was worse than that of chemical
replacement using zero-valent iron. This is because the iron ions on the GAC surface are insufficient. The Fenton-like process was
used for treating waste water containing CUEDTA and CuNTA respectively. The total copper removal rate increased as the initial
pH value decreased; Fe2+/GAC dose increased, pollutant concentration decreased, and inflow liquid rate decreased. According to
the analytic results of mass transfer in the reaction system of Fe2+/GAC processing chelated heavy metal solution in the Fenton-like
process, the film diffusion coefficient Df was larger than the pore diffusion coefficient Dp, indicating that the reaction of copper
pollutant is mainly of film diffusion reaction on Fe2+/GAC surface. Different reaction systems were used for processing compounds
containing chelated heavy metals. The removal rate of total copper and Cu-chelate is Fe0/H202/Cu-chelate > Fe0/GAC/
H202/Cu-chelate > Fe2+/GAC/H202/Cu-chelate > GAC/H202/ Cu-chelate, since Fe0/H202 process would generate a large
amount of oxyhydrogen free radicals which can break the link of Cu-chelate effectively for subsequent chemical replacement and
organic matter oxidation reaction. According to mass balance calculation, the utilization ratio of iron powder was influenced by
reaction conditions, and the value was about 3%~45%. It indicates that the subsidiary reaction that affects the key pollutant reaction
rate exists. This study used BDST column type reaction kinetics pattern to simulate the break-through curve of Cu-chelate reaction
in Fenton-like system, and further integrated and compared different kinetic parameters (kads, q0). The experimental results of
different reaction conditions could be described reasonably.
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