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ABSTRACT

In this study, the effects of temperatures and hydraulic loading rates on reactive dyes
,C.I reactive red 124(RR-124) and C.I. reactive red 141(RR-141) removal by adsorption process
on activated carbon made form agriculture residues were studied. All experiments were carried
out by using the initial artificial wastewater concentration of 30 mg/l. In Batch experiment, 4
adsorbents ( the activated carbons made from Mimosa Pulica, macadamia shell, rice husk and
maize cob,) were utilized for adsorption, while in fixed-bed experiment using only 2 adsorbents
(activated carbon made from Mimosa Pulica and macadamia shell).

From the results of batch experiment measured by UV / VIS Spectrophotometer and
measured in the form of total organic carbon (TOC) found that at the contact times between 0-1 h.
the rates of adsorption increases with increasing in temperature while at the contact times between
1-20 h. the rates of adsorption decreases with increasing in temperature. The adsorption capacities
are also increased with increasing in temperatures for all adsorbents. The highest maximum
adsorption capacity(x/m) is found in the activated carbon made from Mimosa Pulica (38.13 mg./l
for RR-124 and 15.06 mg./1 for RR-141 at 45 OC), followed by activated carbon made from
macadamia shell , maize cob, and rice husk, respectively. The results from measuring total
organic carbon (TOC) found the same trends too. The highest maximum adsorption capacity
(x/m) was found in the activated carbon made from Mimosa Pulica (16.18 mg-TOC./l for RR-124
at 45 °C and 5.87 mg-TOC/I for RR-141 at 45 oC), followed by activated carbon made from

macadamia shell , maize cob and rice husk, respectively.



The results from fixed-bed column experiments, using 2 adsorbents (the activated carbon
made from Mimosa Pulica and Macadamia shell) measured by UV / VIS Spectrophotometer and
measured in the form of total organic carbon (TOC) explained that the results from both
measurements are the same. In addition, it showed that the adsorption capacity and the empty bed
contact time (EBCT) decrease with increasing in hydraulic loading rate from 0.18 to 0.53 m’/m’-
hr while the mass transfer zone (MTZ) increases with increasing in hydraulic loading rate from
0.18 to 0.53 m’/m™-hr. This may be due to the longer contact time between those activated
carbons and dyes when hydraulic loading rate decreases. For adsorption of RR-124 measured by
UV / VIS Spectrophotometer at the hydraulic loading rate of 0.18 m3/m2-hr, the highest maximum
adsorption capacity(x/m) are 5.31 mg/g for activated carbon made from Mimosa Pulica and 3.24
mg/g for activated carbon made from macadamia shell, respectively. For adsorption of RR-141
measured by UV / VIS Spectrophotometer at hydraulic of 0.18 m3/m2-hr, the highest maximum
adsorption capacity(x/m) are 4.42 mg/g for activated carbon made from Mimosa Pulica and 3.43
mg/g for activated carbon made from macadamia shell, respectively. When measured in the form
of TOC at the hydraulic loading rate of 0.18 m3/m2-hr, the highest maximum adsorption capacity
of RR-124 (x/m) were 1.86 mg-TOC/g found in activated carbon made from Mimosa Pulica and
1.10 mg-TOC/g found in macadamia shell, respectively. For RR-141 at the hydraulic loading rate
of 0.18 m3/m2—hr, the highest maximum adsorption capacity(x/m) is 1.68 mg-TOC/g found in
activated carbon made from Mimosa Pulica. Whereas, the maximum adsorption capacity found in
activated carbon made from macadamia shell is 1.30 mg-TOC/g. Thus the activated carbon made

from Mimosa Pulica had x/m higher than activated carbon made from macadamia shell.



