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Abstract Several techniques have been used to reduce the

oil and grease content in aqueous streams; one excellent is

bioadsorption. With a view to provide a sustainable method

for the treatment of oily effluents, the aim of this studywas to

evaluate sugarcane bagasse as bioadsorbent to reduce the oil

and grease content of aqueous effluents. Analysis of the

material was performed, and the adsorption experiments

were in a batch system, using a synthetic effluent. The results

showed that the kinetic equilibrium occurred in 0.08 h of

contact. The study of influence of pH of the aqueous phase

and the temperature showed that the adsorption capacity was

proportional to the pH value, but inversely proportional to

the temperature. The adsorption isotherm was obtained at a

temperature of 298.15 K using the Langmuir and Langmuir–

Freundlich models, and the maximum adsorption capacity

obtainedwas 6.65 kg of hydrocarbon per kg of bioadsorbent.

It was verified that sugarcane bagasse represents an excellent

material for application in the treatment of oily aqueous

effluents, since it is associated with low cost and a high

adsorption capacity. The variation in the adsorption capacity

observed as a function of pH of the aqueous phase was not

found to be significant. This is an important characteristic of

the material in terms of its industrial application, verifying

the possibility for its implementation in any treatment pro-

cess, demonstrating the great potential of sugarcane bagasse

for use as a sustainable alternative in the reduction in oil and

grease in aqueous effluents.

Keywords Industrial residue � Adsorption � Aqueous
effluent � Bioadsorbent

Introduction

The term ‘oil and grease’ is used to define petroleum and

its derivatives, which are mainly comprised of paraffinic,

aromatic and naphthenic hydrocarbons (ABNT 2003).

Petroleum forms a part of everyday life for most people,

since it gives rise to several products essential to modern

life. It is from this material that fuels are generated and

plastics, packaging, cosmetics, electronic equipment, hos-

pital materials, paints, varnishes and other products are

produced (Thomas 2001).

Many products originate from this energy source which

can be developed due to the exploration, refining and dis-

tribution of petroleum to other branches of industry. All of

these activities which are associated with petroleum

involve the risk of accidents and leaks which, in contact

with the environment, cause harm on a large scale

(CEPETRO 2001). These compounds can come into con-

tact with water resources through the discharge of effluents

leading to various problems for the ecosystem (Mariano

2001). They cause an undesirable visual aspect and strong

odor, exerting a considerable influence on the economic

and tourist activities of the region to which they are dis-

charged. Since they have a low solubility and density, on

contact with water resources they form an insoluble film on

the surface, reducing the level of aeration and illumination

of the water courses. They have a high toxicity and thus

adversely affect both marine life and humans. These

compounds are not easily biodegraded and are stable in the

presence of light and heat, and a small quantity of oil can

render large quantities of water unusable. All of these
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problems arising from the oil and grease present in aqueous

effluents hinder the treatment of oily streams, leading to an

increase in studies seeking efficient alternatives for

reducing the levels of these compounds in industrial

effluents, which are low cost and which satisfy current

legislation (Mariano 2001).

There are numerous techniques which are used for the

removal of toxic organic substances from aqueous solu-

tions. The removal of pollutants is normally achieved by

technologies such as precipitation, coagulation, chemical

oxidation/reduction, sedimentation, filtration, adsorption,

reverse osmosis, ion exchange, solvent extraction, electro

dialysis, flotation, foam separation and membrane separa-

tion. The adsorption process is considered better compared

to other methods for reasons of convenience, ease of

operation, and simplicity of design and universal in use

(Gupta and Saleh 2013). One excellent alternative which

offers considerable potential is the use of lignocellulosic

materials as adsorbents for the adsorption process. These

materials are also known as bioadsorbents. Bioadsorbents

are generally industrial residues (often incurring some cost

to the industry) which when used for bioadsorption can be

transformed into a product with high added value (CEN-

BIO 2015).

One example of an alternative bioadsorbent for the

reduction in oil and grease content is sugarcane bagasse, a

byproduct of ethanol, sugar and sugarcane juice production

(Morais 2005). It represents a biomass resulting from one

of the main agricultural products of Brazil (sugarcane),

placed as one of the largest producers in the world.

Sugarcane is cultivated in several regions around the world

(Latin America, Southeast Asia and Africa), and due to

increased interest in biofuels generated from its processing

and new pathways for the production of ‘green’ polymers,

the cultivation of sugarcane is on the increase all over the

planet. The sugarcane bagasse was chosen for this study

since it originates from a renewable source, is produced in

large scale generating large quantities of solid residue

(280 kg of solid residue are generated for each ton of

processed sugarcane), has a high retention power and low

acquisition and implantation costs, providing a sustainable

solution to two industrial problems: the solid residue gen-

erated by the sugarcane industry and the contamination of

water produced by the petroleum industry (Brandão et al.

2010).

Based on these aspects, the main objective and contri-

bution of this work is to purpose a new process for treat-

ment of contamination of aqueous sources by hydrocarbons

from petroleum, using sugarcane bagasse as bioadsorbent

giving a low cost treatment as alternative for reducing oil

and greases contents.

The present research was developed during 2013 in

LABMASSA—Mass Transfer Laboratory, Department of

Chemical and Food Engineering, Federal University of

Santa Catarina, Brazil.

Materials and methods

Materials

Sugarcane bagasse obtained after the pressing step was

kindly donated by a local industry of Santa Catarina

(Brazil). The simulated oil and grease contaminated water

was obtained by using decahyrdonaphthalene (Vetec, PA

grade) as adsorbate dispersed in distilled water. n-Hexane

(Mallinckrodt, pesticide grade) was used as solvent for

liquid–liquid extraction. The internal standard for gas

chromatography was tetrahydronaphthalene (Vetec, PA

grade).

Preparation and characterization of bioadsorbent

Preparation

Due to the residues of sucrose present on sugarcane

bagasse, it was necessary a preliminary step of preparation

before its use on the adsorption process. The material was

separated, cut and washed and kept immersed in water

during 2 h to spread the sucrose to the aqueous phase and

avoid its decomposition during the storage. After this

period of time, the material was filtered and kept at room

temperature for 24 h to remove the excess of water.

It was then submitted to drying in an oven with air

circulation (Model MA 035, Marconi) at a temperature of

333.15 K, for removal of residual water, until the moisture

equilibrium was reached. Subsequently, the material was

ground using a knife grinder (Model Willye, DeLeo), and

sampling of the biomass was carried out using the quar-

tering method.

This method consists on forming a stack of all materials

to be sampled on the form of an uniform cone under a

linear surface of paper of another material. Then, the top of

the cone was flattened and divided into four equal parts.

Two parts are discarded and two others are mixed,

preparing another cone, following this procedure until the

desired size of the sample (Mullin 1992 apud Brandão

2006).

This was followed by the granulometric analysis and

characterization of the bioadsorbent.

Granulometric analysis

The granulometric analysis was carried out using a

mechanical shaker and a series of six Tyler sieves with

openings of 1000, 710, 600, 425, 300 and 250 lm arranged
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in a stack. The 250-lm sieve was supported on a fines

collector, without perforations. A known quantity of

bioadsorbent was placed on top of the stack and after

0.08 h of shaking the mass retained on each sieve was

determined. The previously classified biomass was condi-

tioned in polyethylene bags for later use in the experi-

mental tests.

Elemental and humidity analysis

The elemental analysis of the bioadsorbent was carried out

at the Analysis Center of the Chemical Engineering

Department at the Federal University of Santa Catarina,

using a LECO, model TruSpec Series, analyzer.

The determination of the moisture content of the sug-

arcane bagasse, after drying, was carried out based on NBR

14929 (ABNT 2003), referring to drying of cellulosic

material, similar to the biomass used in our study.

First, the material was dried in a porcelain crucible oven

at 105 ± 2� C for 2 h. After 30 min in a desiccator, the

container was weighted and took up its mass; 2 g of

material was weighed in the crucible, and the set (pot and

bagasse) was stored in an oven for 24 h at a temperature of

105 ± 2� C. After the set time, the material was removed

from the oven, cooled for 30 min in a desiccator and held

the weighing of more material crucible, noting the mass.

The drying and weighing procedure was conducted until

reaching constant weight.

The water mass present in the solid was determined by

difference, as shown in Eq. 1:

Umidade ¼ Mas � Mps

Mas
� 100 ð1Þ

where Mas is the mass of sample before drying and Mps

the mass of sample after drying process.

Infrared absorption spectroscopy analysis

The infrared adsorption spectroscopy analysis (FTIR) was

carried out to obtain the functional groups of sugarcane

bagasse. This analysis was carried out in the Bionorganic

and Cristalography Laboratory-LABINC, UFSC. Initially,

samples were mixed with iodine bromide and pressed in

hydraulic press (Graseby Specac). The tablets were ana-

lyzed by FTIR (Perkin Elmer, model S-100).

Determination of surface area

A sample of sugarcane bagasse was analyzed by N2

adsorption, at temperature of liquid nitrogen, using the

equipment ASAP 2020V3.03E, located at Research Center

of Petrobras-CENPES (Rio de Janeiro, Brazil). The values

of surface area were calculated following the method

described by Brunauer–Emmett–Teller (BET) (Brunauer

et al. 1938).

Synthetic effluent

The synthetic effluent was produced using 8.9 9 10-4 kg

of decahydronaphthalene (chosen by representing the class

of naphthenic hydrocarbons of crude petroleum) in 0.1 L of

distilled water.

The mixture was submitted to shaking at 15,000 rpm,

using an UltraTurrax, model Ika T 25, for 180 s. The final

concentration of the oily dispersion was 8900 mg L-1.

Experimental test

Firstly, the kinetic test was carried out in a batch pro-

cess, where the synthetic effluent was placed in contact

with 5.0 9 10-4 kg of the bioadsorbent, and at time

intervals of 0.08, 1, 2 and 7.5 h analysis of the oily

residue present in the aqueous phase was carried out.

The kinetics was investigated at 298.15 K, with shaking

(Dist) at 120 rpm at pH 6 (original pH of the oily

dispersion).

In order to study the influence of the pH of the aqueous

phase, solutions of HCl (1:1) and NaOH (0.1 M) were used

to adjust the pH to 2 and 10, respectively. For this assay,

0.5 g of biomass was used, at 120 rpm and 25 �C.
The evaluation of the influence of temperature was

based on varying the temperature of the bath to four dif-

ferent values: 288.15, 298.15, 308.15 and 318.15 K, addi-

tion of 0.5 g of adsorbent, pH 6 and 120 rpm.

The tests to determine the best pH and temperature were

performed under the same conditions as the kinetic tests,

however, using 1 h as the equilibrium time. After estab-

lishing the best experimental conditions, the test to deter-

mine the adsorption isotherm was carried out using the

same concentration of oily dispersion, 298.15 K, pH 6,

time of 1 h, shaking at 120 rpm and varying the bioad-

sorbent mass (from 0.05 to 1.00 g).

The adsorption capacity of bioadsorbent was determined

by Eq. 2:

qe ¼
Ci � Cf

� �
� Vdis

mbioadsorvente

ð2Þ

where qe represents the amount of solute adsorbed on solid

phase (mg/g), Ci is the initial concentration of oleous dis-

pertion, Cf is the residual concentration of oil in the

aqueous phase, Vdis is the volume of dispersion and

mbioadsorvent is the mass of sugarcane bagasse added to

aqueous phase.

The models applied to describe the behavior of the

isotherm obtained were the Langmuir (Eq. 3) and Lang-

muir–Freundlich (Eq. 4).
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qe ¼ qMLKLCe

1þ ðKLCeÞ
ð3Þ

where qe represents the amount of solute adsorbed in

equilibrium, qML represents the maximum amount of

solute adsorbed to the formation of a complete

monolayer, Ce is the concentration of solute on liquid

phase in the equilibrium and KL is the Langmuir

equilibrium constant.

qe ¼ qMLFKLFC
ð1=nLFÞ
e

1þ ðKLFC
ð1=nLFÞ
e Þ

ð4Þ

In Eq. 4, KLF represents the Langmuir–Freundlich

equilibrium constant, qMLF is the maximum amount of

solute adsorbed per unit of adsorbent mass, nLF is the

dimensionless empirical parameter. If nLF = 1, the

equation is simplified to the Langmuir equation.

The determination of the theoretical parameters was

carried out based on the experimental data obtained using

the software Statistica� version 6.0 and the least squares

method.

Determination of residual oil

The determination of the residual oil followed the Sec-

tion 5520 B of Standard Methods (1995) and EPA 3510c

(1996), with some modifications.

The analysis was carried out using a Shimadzu gas

chromatograph (GC 17-A) with flame ionization detector

and a Shimadzu� AOC-5000 auto-injector. After the

adsorption tests, the bioadsorbent was separated from the

oily dispersion and through liquid–liquid extraction, using

hexane as the extractor solvent, the residual decahydron-

aphthalene was extracted from the aqueous phase, obtain-

ing a final organic solution with a volume of 0.060 L.

Finally, the resulting organic solution was submitted to

chromatographic analysis.

To reduce the analytical error, the internal standard

method was used, by tetrahydronaphthalene (THN). The

amount of THN added was same for all dilutions, a pre-

vious step to analysis in the gas chromatograph. Each

sample was diluted and injected in triplicate runs.

The recovery obtained with the application of the

methodology was 88.57 %. If the recovery obtained is

100 % of the initial concentration, after the liquid–liquid

extraction, the concentration of organic solution would be

approximately 14,000 mg L-1. Since the recovery was

only 88.57 %, this concentration is approximately

12,399.80 mg L-1, which represents a concentration of

8183.86 mg L-1 in water.

Results and discussion

Characterization of the biomaterial

In order to use the biomass as an adsorbent material, the

particle size needs to be classified after the grinding and

sampling process, in order to obtain uniformity of the sam-

ples used in the adsorption tests and the characterization of

the sugarcane bagasse. The granulometric analysis (Table 1)

revealed that the largest fraction (by weight) of the particles

of the material analyzed was in the interval of the 425-lm
opening followed the 600-lm interval. In general, the por-

tion of the sample corresponding to the largest fraction (by

weight) obtained in the granulometric analysis is employed

in this type of study. However, since a particle size below

600 lmcould not be used in this case due to the limitations of

the analysis process and adsorption tests, 710 and 600-lm
fractions were used, representing a total percentage of fibers

in this interval of 36.70 %. A mixture of two particle sizes

was used in the adsorption tests, since in the practical

application of sugarcane bagasse as a bioadsorbent for the

treatment of oily waters the classification of particle size is

unlikely to be carried out, as this is a time-consuming

operation which requires considerable space and cost and

incurs a loss of material. The results for the granulometric

analysis can be seen in Table 1.

After the classification of the particles, the characteri-

zation of the material was carried out through moisture

determination for the two particle sizes studied and ele-

mental analysis using the particles retained on a 300-lm
sieve, since this guarantees the homogeneity of the material

analyzed.

The moisture content was found to be 8.10 % ± 0.014,

on a wet basis, which is the same value reported by

Brandão et al. (2010). The test to determine the moisture

content was carried out in duplicate, and the average value

is reported. From the elemental analysis, it is possible to

Table 1 Granulometric analysis of sugarcane bagasse

Sieve opening (lm) Fraction (% weight)

1000 0.75

710 13.71

600 22.99

425 23.78

300 18.63

250 6.58

Fines 13.57

Total 100
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verify the composition of the material in relation to carbon,

hydrogen, oxygen and sulfur of the biosorbent used. The

chemical composition of sugarcane bagasse is dependent

on several factors including the type of sugarcane and soil,

the climatic conditions and the handling and storing of the

plant.

The composition obtained for the bioadsorbent used

showed that the sugarcane bagasse is mainly composed of

carbon and oxygen, representing 42.62 and 48.84 % of its

mass, respectively. The other elements were present in

proportions of 5.84, 0.35 and 0.03 % of hydrogen, nitrogen

and sulfur, respectively.

The biomass used in this study had a similar composi-

tion to that described by Silva et al. (2007), with only small

differences being observed due to, as mentioned above, the

conditions of plant cultivation, handling of the sugarcane,

herbicide used, etc.

The FTIR analysis of two fractions of sugarcane bagasse

600 and 710 lm is shown in Fig. 1. The lignocellulosic

nature of the material was confirmed, showing the same

functional groups for both samples.

The broad band at 3450 cm-1 can be attributed to the

-OH groups (Saleh 2015). The region that comprises the

peaks 2924 and 2854 cm-1 is characteristic of organic

compounds, by the presence of C–H bonds, stretch from

CH2, CH3 and aromatics groups (Bilba and Ouensanga

1996). C–H groups can be associated with the presence of

plant waxes (Rengasamy et al. 2011), consisting by

n-alkanes, fatty acids, aldehydes, ketones and esters. The

spectrum of Fig. 1 also evidences the presence of carbonyl

group (C = O) at 1720 cm-1 (Saleh and Gupta 2012a, b),

from carboxylic acids and ketones, associated with the

chemical groups of hemicelluloses. The band at 1580 cm-1

corresponds to stretching vibrations of the C = C bonds

(Saleh 2015). Peak at the region of 1321 cm-1 represents

OH, C–C or C–O groups, the last one also associated with

the absorbance at 1260 cm-1. The absorption at 1161 cm-1

lists the asymmetric vibrations of groups as C–O–C and C–

OH, as this group comprehends the region of

1100–1300 cm-1 (Saleh and Gupta 2012a, b). The region

from 1150 to 1030 cm-1 can be attributed mainly to car-

bohydrates (cellulose and lignin), including vibrations C–

O–C and C–O, groups from the glycosidic union and to the

monomers precursors of lignin, guaiacyl and syringyl

groups (Guimarães et al. 2009).

The surface area of sugarcane bagasse was also deter-

mined presenting values of 30.79 ± 0.18 m2/g for sample

of 710 lm and 26.40 ± 0.80 m2/g for particle of 600 lm,

showing the highest porosity for particle of 710 lm.

Brandão et al. (2010) evaluated the surface area of in

natura sugarcane bagasse and found values of 40 m2/g.

The values obtained here can be considered high compared

to other vegetable residues. Most of lignocellulosic mate-

rials analyzed without pre-treatment presents low surface

area compared to anther synthetic or activated adsorbents,

as Pine bark (0.74 m2/g) (Brás 2005) and Neem leaves

(1.72 m2/g) (Immich et al. 2009). However, when com-

pared to synthetic adsorbents, the surface area of sugarcane

bagasse can be considered low, since some of them present

values from 500 to 1000 m2/g of available surface area.

High surface areas suggest that the material is composed by

micropores, which, depending on the analyte to be

removed, is a favorable characteristic. In the case of oils,

Wei et al. (2003) related that the high viscosity of heavy

oils affects the penetration of oil in small pores of sorbent

materials, decreasing the efficiency of removal. So, the

capacity of adsorption depends not only of available sur-

face area but also of parameters as surface morphology,

crystalline structure, fractures, nature and pore distribution

(Hussein et al. 2008).

Adsorption experiments using sugarcane bagasse

to reduce oil and grease of industrial effluent

After the characterization of the material, experimental

tests were carried out to determine the efficiency of the

sugarcane bagasse as an alternative material for the

reduction in the oil and grease content of industrial efflu-

ents. Firstly, the kinetic test was carried out to determine

the equilibrium time, which is an important parameter

since it determines the rate at which the adsorption process

for the treatment of aqueous effluents will occur. Figure 2

shows the residual concentration of oil in the water as a

function of time, where it can be noted that the oil and

grease adsorption process is almost instantaneous reaching

equilibrium after only 0.08 h of contact between the

bioadsorbent and the oily dispersion. This fast kinetics is

important since it facilitates the implementation of the

process and provides rapid containment when the material

is applied to environmental problems.Fig. 1 FTIR of sugarcane bagasse of 600 and 710 lm
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The short time to reach equilibrium can be explained by

the high gradient of concentration between the aqueous

phase and the solid phase. Saleh (2015) evaluated the

adsorption of mercury by nanotubes of silica. The same

behavior was observed due to the high concentration of

mercury on the aqueous phase.

The adsorption process can be influenced by several

different parameters including the pH of the aqueous phase,

the process temperature, and the nature and particle size of

the bioadsorbent. In this study, two parameters were

evaluated: the pH of the oily dispersion and the adsorption

process temperature, in order to predict in which situations

the proposed bioadsorbent could be applied and in which of

these it would provide the greatest efficiency, as well as to

understand the mechanism responsible for the removal of

oil and grease from the aqueous phase.

A study on the influence of pH was carried out fewer

than three different conditions: acid, close to neutral and

basic. The results obtained are shown in Fig. 3 where the

adsorption capacity of the sugarcane bagasse can be

observed as a function of pH. It can be noted that an

increase in the pH of the synthetic effluent led to an

increase of approximately 5 % in the hydrocarbon

adsorption capacity of the bioadsorbent, with values of

1.2 kg of decahydronaphthalene adsorbed per kg of

bagasse at pH 2 and 1.28 kg at pH 10. Although this

variation is not significant, it occurs because all plant

material contains waxes which serve as a barrier to the

passage of water contained in the cells. When the sugar-

cane is ground, part of these fatty compounds remains in

the bagasse. In order to adjust the pH to 10, sodium

hydroxide was used which, when placed in contact with the

waxes present in the bioadsorbent used, could, due to a

saponification reaction, form glycerol and alkaline fatty

acid salts, known as soap. Thus, the hydrophobic part of the

soap molecule attracts the hydrocarbon molecule which

leads to repulsion of the water molecules, increasing the

adsorption capacity of the material. The solution pH has a

significant influence on adsorption of some organic pollu-

tants (Gupta and Saleh 2013). However, the significant

variation in adsorption power depends on the adsorbent

used and the species to be adsorbed. Gupta and Saleh

(2013) found higher adsorption in acid pHs and lower in

base pHs when evaluating the removal of organic com-

pounds with activated coal. Gupta et al. (2011) evaluated

the pH effect on the adsorption of Cr(III) onto the prepared

composite was studied by evaluating the adsorption at pH

values of 3, 4, 5, 6 and 7. It was found that the composite is

effective for the adsorption of Cr(III) above pH 3 and

below pH 7.

In relation to the temperature, it can be noted that in

contrast to the pH this parameter is inversely proportional

to the adsorption capacity of the bioadsorbent that is an

increase in temperature leads to a reduction in the removal

efficiency. This characterizes the bioadsorption as an

exothermic process. It can be observed in Fig. 4 that the

best results were obtained at 298.15 K, at which the

adsorption capacity was 1.24 kg of hydrocarbon per kg of

bioadsorbent. For a temperature of 313.15 K, the adsorp-

tion capacity of the material decreased to around 6.6 %. Ali

et al. (2012) also observed an exothermal process of

adsorption when investigated the removal of phenol and

p-nitrophenol from wastewater obtained from a coal gasi-

fication plant using activated bagasse fly ash. Langmuir

constant Q decreased with increase in temperature indi-

cating the process to be exothermic in nature. The influence

of temperature on the adsorption process is dependent on
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the bioadsorbent used; however, the best performance for

the material at 298.15 K is preferable since this optimizes

its application in industrial processes. After the determi-

nation of the best experimental parameters, the equilibrium

experiment was carried out varying the mass of bioadsor-

bent used.

The adsorption experiments were carried out to evaluate

the equilibrium quantity of adsorbate (Gupta et al. 2012). It

is important to investigate the adsorption isotherm since

from this curve information on the adsorption process can

be obtained, such as the mechanism associated with the

removal of the pollutant, the level of purification which can

be achieved and the actual and maximum adsorption

capacity in the removal of the target pollutant. The

experimental results can be observed in Fig. 5, and these

were fitted to the Langmuir and Langmuir–Freundlich

models. Fig. 5 shows that the best fit was obtained for the

Langmuir–Freundlich model, since not only do the exper-

imental data follow the trend of the curve, but a linear

correlation coefficient of 0.92 (compared with 0.86 for the

Langmuir model) was obtained, as shown in Table 2.

The isotherm obtained was type V by the classification

of Brunauer et al. (1940). This kind of isotherm reflects

significant effects of attraction intermoleculares; the

attraction among the adsorbed molecules is higher than the

interactions sorbate–surface (Schwanke 2003). The Lang-

muir–Freundlich model enabled the maximum adsorption

capacity of the bioadsorbent studied to be determined. The

value obtained was 6.65 kg of decahydronaphthalene per

kg of bioadsorbent. This is a high value when compared to

other lignocellulose materials cited in the literature, for

instance, barley straw with a capacity of 0.576 kg of

hydrocarbon per kg of adsorbent (Ibrahim wt al. 2009) and

reed canary grass, for which the equivalent value is

reported to be 2–4 kg (Pasila 2004). When compared to

another synthetic adsorbents on the removal of hydrocar-

bons present in water, as rubber powder (Ahmad et al.

2005) and polypropylene (Rengasamy et al. 2011), our

adsorbent presented lower capacity of adsorption. How-

ever, we have to take into account that the sugarcane

bagasse is from a renewable source, produced in large scale

and has high power of retention, low cost of implementa-

tion and acquisition and does not need regeneration after its

use, since the biomass can be dried and burned.

Conclusion

It was verified in this study that sugarcane bagasse repre-

sents an excellent material for application in the treatment

of oily aqueous effluents, since it is associated with low

cost and a high adsorption capacity (6.65 kg of hydrocar-

bon per kg of bioadsorbent). The best efficiency was

obtained at ambient temperature (298.15 K) and basic pH;

however, the variation in the adsorption capacity observed

as a function of pH of the aqueous phase was not found to

be significant.

Besides, it presents a rapid kinetics, facilitating the

implementation of the process, from technical and eco-

nomical point of view, making possible the use of low

volume reactors for the treatment (Vilar 2006) or obtaining
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Table 2 Parameters obtained with the models

Parameters Langmuir–Freundlich Langmuir

K 1.18 9 10-12 -6.72 9 10-5

qm (kg kg-1) 6.65 -11.45

N 3.43 –

R2 0.927 0.86
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a rapid contention when used for the accidents with oil

spills.

This is an important characteristic of the material in

terms of its industrial application, verifying the possibility

for its implementation in any treatment process, thus

optimizing the removal of oily compounds from industrial

effluents.
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