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onto GAC, GDAS, LAS and GEHT are: Fu > Hg?* onto GAC; Hg?* > Fu onto GDAS; Hg** >
Fu onto LAS and Fu > Hg?* onto GEHT.
o) all dielyganl s aian cuilS Leae i 315 lilae 4] Gty dain e il ) juaia
kel g g e a4y it 5 Ll o i o lall ) gall = shas e (e B sLall g 3 agles
s o sSaall zalaill cMlelia (e Lale dhanall 4y il siliall 4y ey 48Me Juad) Slag¥ <) 4l ) OO e a )
el
A general multi-component rate model (GMRM), homogenous surface diffusion model (HSDM),
second order reversible reaction model (SRRM) and quasichemical kinetic model (QKM).
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Abstract of Thesis:

The removal of furfural and mercury pollutant from wastewater onto granular activated carbon, anaerobic sludge (live
and dead) biomass and granule equisetum horsetail were studied. Batch adsorption/ biosorption experiments were carried
out as a function of pH, concentration of furfural and mercury, contact time, and temperature.

Maximum removal was found at pH =4 for granular activated carbon (GAC), anaerobic sludge live (LAS) and dead
(GDAS) biomass, while for granule equisetum horsetail pH =6. It was found that the maximum uptake for furfural (Fu)
was greater than mercury (Hg?") onto GAC and GEHT while it was the opposite for LAS and GDAS.

Ten isotherm models were used for single and four models for binary system. Langmuir model gave the best fitting for
the single, while the binary system was fitted successfully with extended Langmuir model. Compared with their
adsorption/ biosorption in single system, the competitive adsorption/ biosorption capacity for Fu and Hg®* showed obvious
decrease. The reduction was 2-49 % in binary system respectively.

The microorganisms found in the sludge were heterogeneous and consist mainly from facultative anaerobic bacteria,
yeast, fungi and protozoa.

FT-IR analysis was carried out before and after adsorption/biosorption to determine which functional groups were
responsible for binding furfural and mercury.

The adsorption/ biosorption capacity order for Fu and Hg?* systems onto GAC, GDAS, LAS and GEHT are: Fu > Hg**
onto GAC; Hg*" > Fu onto GDAS; Hg*" > Fu onto LAS and Fu > Hg®* onto GEHT.

Thermodynamic parameters including Gibbs free energy and enthalpy changes indicated that the
adsorption/biosorption of furfural and Hg?* onto adsorbent/biosorbent were feasible, spontaneous and exothermic
reactions. For kinetic models (pseudo first order, pseudo second order, the intra-particle diffusion and Elovich) were
utilized.The pseudo second order model was found more suitable for adsorption/biosorption processes. Desorption process
was found to be pollutant dependably. Alkaline solution such as NaOH and Na,CO; seem to be successful for furfural.
However, acid elutants such as HCI recover mercury with high efficient. As a result; regeneration of the spent GAC,
GDAS and GEHT reduced the adsorption/biosorption efficiency by only 3.31% and 4.43% for furfural and mercury
adsorption. However, there is 3.38%, 0.86%, 1.53% and 3.20% decrease in removal efficiency for furfural and mercury
biosorption onto GDAS and GEHT respectively.

Four mathematical models were tested for best fitting experimental results obtained from GAC, GDAS and GEHT
column. A general multi-component rate model (GMRM), homogenous surface diffusion model (HSDM), second order
reversible reaction model (SRRM) and quasichemical kinetic model (QKM). The results of the study show that, GMRM
can fit the experimental results well. GMRM includes axial dispersion, mass transfer resistance and pore diffusion
coefficient provides a good description of the adsorption/biosorption process for single system in fixed bed adsorber.

MATLABE software was used to solve the equations of GMRM numerically. The time for reaching breakpoint for
furfural and mercury biosorption was longer than that for adsorption process at constant conditions (flow rate, bed height
and initial concentration). This was due to higher affinity for GDAS than GAC and GEHT for furfural and mercury
biosorption. Furfural was strongly adsorbed component while mercury was the weakly adsorbed component and the

biosorption was reveres process.




