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Introduction – Luffa cylindrica, or the sponge gourd, a natural sponge of the Cucurbitaceae family, adsorbs 

as much as 95% of etheramines (EDA) from water. This represents a sustainable, ecofriendly process which 

is both energy sufficient and delivers a high yield at minute additions of sponge. EDA has been largely used 

as silicates collector in mineral processing, when quartz is main gangue of the ore. These substances can 

hydrolyze and both neutral and cationic species play important role in flotation ( Eq. 1). 

𝑅𝑁𝐻2 + 𝐻2𝑂(𝑎𝑞) ↔ 𝑅𝑁𝐻3(𝑎𝑞)
+ + 𝑂𝐻(𝑎𝑞)

−  

Since the modifying agents have optimum dosage, there are always residuals remaining in the process water 

[1], which impact its quality both for recycling and discharging into watercourses. Adsorption has been 

used to treat mining effluents and biosorbents are powerful for amines contaminated wastewaters [2]. The 

biodegradable, low cost and abundant vegetal sponge, Luffa cylindrica (63.0% of α-cellulose, 19.4% of 

hemicellulose, 11.2% of lignin 3.2% of extractives) that has been largely used in human hygiene [3] is also 

a potential biosorbent for many substances, including cationic surfactants [4]. The performance of a 

renewable, sustainable, and ecofriendly material, the Luffa cylindrica sponge, as adsorbent in mining 

effluent system has been the objective of this contribution. 

 

2. Experimental – The sponge was dried and cut in 3cm pieces. The adsorption tests were carried out in 

shaker at different conditions of pH, biosorbent and initial EDA concentration to study the proposed 

process. Both synthetic solution of etheramine and a laboratory made flotation wastewater were used. EDA 

concentration was determined by the bromocresol green colorimetric method [5].  

 3. Results and Discussion – The kinetic model of 

pseudo second order fitted well to represent the 

system (R2=0.98), slightly better than the first order 

model. Figure 1 shows the increase of adsorption over 

time for distinct initial EDA concentration from 50-

200 mg/L. The equilibrium was reached in 40 

minutes, for both conditions. The increase in Luffa 

cylindrical sponge mass at constant temperature of 

35oC, 60 min, pH=9.5 and a starting etheramine 

concentration of 200 mg/L favored the EDA 

adsorption until the optimum solid-liquid ratio of 

6g/L.  

 

The increase in pH from 7.5 to 11.0 favoured the adsorption. The isotherm models of Sips and Temkin have 

shown similar fits, with R2= 0.93, using the software OriginLab 2018®. The highest adsorption capacity of 

41mg/g of EDA was determined at pH9.5 and 35oC. The presence of starch (usually used as depressor in 

iron ore flotation) in EDA solution improved the adsorption. However, when the laboratory wastewater 

from a flotation test, carried out with an iron ore and starch as hematite depressor and EDA as quartz 

collector, was simulated and used, the amount of EDA removed decreased from 95% to 61%.   

 

4. Conclusions – Luffa cylindrica was efficient to remove EDA from aqueous solutions, however the 

performance of luffa cylindrica for real mining effluent should be evaluated, to get the ideal conditions. 
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Figure1-Adsorption kinetic EDA by luffa 

cylindrica, pH=9.5, 35oC,4g/L biosorbent. 
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