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ABSTRACT

The objective of this study was to determine the effects of temperature and hydraulic
loading rate on reactive dyes, C.I. reactive red 124(RR-124) and C.I. reactive red 141(RR-141),
adsorption by agriculture residues. Experiments at dye concentration 30 mg/l was carried out with
an artificial wastewater and conducted both batch adsorption and fixed-bed adsorption columns.
In bath experimental used 4 adsorbents (rice husk, maize cob, rice hull and soybean hull) and fix-
bed used 2 adsorbents (rice husk and maize cob).

The results of batch experimental measure by UV / VIS Spectrometer and measure by
total organic carbon (TOC). When measure by UV / VIS Spectrometer that the rate of
temperature and the adsorption capacity (X/M) increased with increasing temperature for all
adsorbents. Adsorption data were analyzed according to Langmuir model for all adsorbents. The
highest maximum X/M was soybean hull (0.618 mg./l for RR-124 and 0.872 mg./l for RR-141 at
45 °C), followed by rice hull, maize cob, rice husk respectively. When measure by TOC that the
adsorption capacity don’t significance with increasing in temperature for all adsorbents. The highest maxium
x/m was soybean hull (0.467 mg./l for RR-124 at 45 °C and 0.511 mg./l for RR-141 at 25°C),
followed by rice hull, maize cob, rice husk, respectively.

On the fix-bed columns study, used 2 adsorbents (rice husk and maize cob). It was found
that measure by UV / VIS Spectrometer and measure by TOC, the results were same, show that
the X/M and the empty bed contact time (EBTC) decreased with increasing hydraulic loading

rate(HLR) from 0.5 to 1.3 m’/m -hr but mass transfer zone(MTZ) is increasing because it was



long time for adsorption. For RR-124 adsorption measure by UV / VIS Spectrometer, the
adsorbents when HLR increasing from 0.5 to 1.3 m’/m’-hr the highest maximum X/M were 1.56
mg/g rice husk and 1.69 mg/g for maize cob, respectively and RR-141 adsorption when HLR
increasing from 0.5 to 1.3 m’/m’-hr the highest maximum X/M were 1.20 mg/g rice husk and 1.88
mg/g for maize cob, respectively. For measure by TOC, the adsorbents when HLR increasing
from 0.5 to 1.3 m’/m’-hr the highest maximum X/M for 0.19 mg/g rice husk and 0.26 mg/g for
maize cob, respectively and RR-141 adsorption when HLR increasing from 0.5 to 1.3 m’/m’-hr
the highest maximum X/M were 0.18 mg/g rice husk and 0.36 mg/g for maize cob, respectively.

Thus the maize cob was X/M higher than rice husk



