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Abstract
Direct red dye is a significant water pollutant that has been identified in wastewater from the textile industry. Its
release into the natural resources can affect human health and the ecosystem. Therefore, this research project
studied the treatment of direct red dye by adsorption while using rice husk ash as an adsorbent. All experiments were
carried out in the batch technique. Adsorption factors consisted of pH, contact time, initial direct red dye concentration,
and temperature. Langmuir and Freundlich isotherms were investigated for the maximum adsorption capacity and
explaining the adsorption mechanism. Furthermore, Van’s Hoff equation evaluated thermodynamic parameters as AG®,
AH® and AS°

The results indicated that the appropriate condition for direct red dyes adsorption using rice husk ash is at
pH 2, contact time of 30 minutes, initial direct red dye concentration of 10 mg/L and temperature of 60°C. This result
is fitted with Langmuir isotherm and Freundlich isotherm. The maximum capacity is 20.08 mg of direct red dyes per
g of rice husk ash follow to Langmuir isotherm. Moreover, the results presented that the adsorption can occur in
natural condition and the results presented that the adsorption was a spontaneous reaction and endothermic reaction.
From all results, it can be concluded that rice husk ash is an efficient adsorbent and using rice husk ash server as

an eco-friendly approach.

Keywords: adsorption, direct red dye, rice husk ash
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Figure 4 Effects of initial direct red dye concentration

and temperature on adsorption
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Figure 5 Langmiur isotherm of direct red dye adsorption
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Figure 6 Freundlich isotherm of direct red dye adsorption
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Table 1 Langmuir and Freundlich constants of direct red dye adsorption

Langmuir Isotherm Freundlich Isotherm R’
RZ
q, (mg/qg) b K (mg/g) n
20.08 5.72 0.83 727.77 0.70 0.86
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Table 2 Adsorption capacity of rice husk ash and the other adsorbents

Adsorbent q (mg/g) References
Almond shell (mixture, external and internal) 16.4 — 20.5 [13]
Native bamboo sawdust 6.43 [22]
Citric acid modified bamboo sawdust 13.83 [22]
Rice husk ash 20.08 This research
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Table 3 Thermodynamic constants of direct red dye adsorption

T (°C) T (°K) AG® (kJ.mol™)
30 303 -64.21
45 318 -99.64
60 333 -135.1

AH® (kJ.mol™) AS° (kJ.mol".K")

651.8 2.36
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