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ABSTRACT — The aim of this work is to develop a huat to recover sorbed oil and grease from
granulated cork, in order to promote biomass regdiom. Experimental procedure involved
biomass saturation with oil, followed by chemicagieneration. Oil removal by elution was tested
using HNQ and NaOH solutions, cationic and anionic surfastaand organic solvents, namely
carbon tetrachloride and n-hexane. Chemical dasaorpfficiency using organic solvents achieved
values of 90 + 6 % and 72 + 6 % for G@hd n-hexane, respectively. Although the use géic
solvents proved to be an efficient process, it ime® high costs and a negative environmental
impact. Physical regeneration could be an alteraat the use of solvents for oil removal from
granulated cork.

KEY WORDS: granulated cork; oily wastewaters; bitxemt regeneration.
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1. INTRODUCTION 2. MATERIAL AND METHODS

Oil and food processing industries are 2.1. Biosor bents
two main sources of water contamination.
Development of new technologies for oil and Granulated cork is a by-product of the
grease removal from wastewaters is of great cork industry and it is available in a wide range
importance concerning the environmental of granulometries with different densities.
impact. These contaminants are mostly water- Expanded cork with an average diameter
soluble and dispersed oils. When present in between 2 and 4 mm was used in this work.
high concentrations, they are efficiently
removed by physical and chemical processes, 2.2. Solutions prepar ation
such as gravity separators, flocculation and
flotation processes (Patterson, 1985); however A synthetic oily wastewater was prepared
for low concentrations the existing methods are by ultrasonic emulsification of mineral oil in
expensive and inefficient (Peng et al., 2008). water. For chemical desorption, the following
The proposed new approach is based on oil andeluant solutions were prepared: HNO.1 M,
hydrocarbons’ sorption in cork granules (Silva NaOH 0.1 M, ethylenediamine tetraacetic acid
et al., 2005). (EDTA) 1 mM, hexadecyltrimethylammonium

(HDTMA) bromide 10 mM and sodium dodecyl

If the sorption process is to be used as sulfate (SDS) 0.1 mM.
an alternative in oily wastewater treatment,
sorbent regeneration may be crucially important 2.3, Sor ption and regener ation studies
to keep low processing costs and open the
possibility of recovering oil and grease. The Batch sorption experiments were carried
regeneration process should yield oil and greaseout at constant temperature of 25 °C for a period
in a concentrated form, which facilitates of 18 hours until equilibrium by contacting 150
disposal and restores sorbent for effective mL of synthetic emulsion, containing
reuse. approximately 2 g & of mineral oil, with 0.04 g

of dark granulated cork. The experiments were

Chemical and mechanical processes conducted in duplicate and the homogeneous
have been applied to removal of oil from silica distribution of cork in the emulsion medium was
gel, neusilin and agricultural wastes (cob achieved by magnetic stirring. Biomass was
powder, walnut shell), such as chemical accurately separated from the liquid phase and
flooding, supercritical fluid extraction (Skerget then stored for regeneration tests. Quantification
et al., 2007) and compression (Srinivasan et al., of oil and grease that remained in the solution
2008). It was reported that sorption of oil on was performed by the partition-infrared method
regenerated biomass decreased in successiveiccording to methods 5520-C and 5520-F of
cycles (Srivastava et al., 2011). Sandard Methods (APHA et al)

The aim of this work is the development Batch desorption experiments with,®}

of a chemical regeneration process to separateHNO; 0.1 M, NaOH 0.1 M and surfactants

oil from cork granules, allowing its reuse and solutions were conducted in duplicate, by

keeping the same performance. contacting 150 mL of eluant, with 0.04 g of oil-
loaded cork. The suspension was stirred at a
constant temperature of 25 °C for a period of 18
hours. Regeneration tests using solvents, such as
CCly, n-hexane and methanol, were carried out



JFA 1

gﬂcon‘ﬁ“o %I‘QSI"GU‘O § Simp6sio Q‘]bero-America,no
sobre Adsorgao X sobre A,dsorg&o

0
0
0
0
"
0
0

by adding a fraction of the oil-loaded cork to a decrease elution efficiency, retaining an amount
flask containing 10 mL of each eluting solution, of oil loaded in the cork. Thus, it can be
and stirring vigorously for 5 minutes at a concluded that the influence of this parameter in
constant temperature of 25 °C. the elution efficiency is significant.

The regeneration efficiency can be 99
defined as 100 T

. 80
_Amountof oll recovereq<

Amount of oilloaded

Efficiency( %) 100 (1)

40 -

3. RESULTSAND DISCUSSION

Elution efficiency (%)
|_|

Elution efficiency using the selected 207

eluants was calculated using Eg. 1 and results 0
are presented in Figure 1. It can be observed 8 12 19

that elution efficiency is higher using organic S/L(gL?)

solvents: 90 £ 6 % and 72 + 6 % for G@nd . o .
n-hexane, respectively. On the other hand, Flgqre 2. _In_fluence _of solid-liquid (S/L) ratio on
elution efficiency using NaOH seems to be elution efficiency using CGlas eluant.
reasonable, 58 + 18 %; however, partial
destruction of cork was observed when in
contact with alkaline solutions. Water and
cationic surfactants exhibited low desorption
efficiencies.

Desorption using Cglis a rapid process,
reaching an efficiency of 100 % in 2 minutes
(Fig. 3). In this study, CGlproved to be an
excellent eluant for granulated oil loaded cork;
however it is a very expensive and unhealthy

100 - solvent.

96
90 A I
0 | n 100

701 I 8o-§

60
60 A

<
-
<

50 37

40 I I

30 1 2

20 I n

20 A
10 1 -

40 A

Elution efficiency (%)
Elution efficiency (%)

CCl4 n-hexane NaOH  SDS  HNO3 Methanol H20  EDTA HDTMA 0 10 20 30
Time (min)
Figure 1. Elution efficiency for each eluant Figure 3. Experimental desorption kinetic data
tested. using CC} for S/IL=8 gL ™.
Fig. 2 shows the elution efficiency using Physical regeneration processes, such as

CCl, as function of solid-liquid ratio. It can be  centrifugation and compression, will be studied

seen that elution efficiency decreases to minimize the high costs and the negative
considerably with S/L ratio. As oil sorption environmental impact.

seems to be a reversible process, high oil and
grease concentrations released by the eluant can



gncon'rro %rasf’eiro
sobre Aidsor ¢cao

0
0
0
0
"
0
0

JFA 1

§ Simp6sio Q‘]bero-America,no
X sobre A,dsorg&o

4. CONCLUSIONS

Regeneration of cork in different
consecutive cycles was achieved using

chemical processes. The use of organic solvents

as eluants resulted in high desorption
efficiencies: 90 + 6 % and 72 + 6 % for GCI

and n-hexane, respectively. Desorption using
CCl, was very fast, taking less than 2 minutes;

however, organic solvents are very expensive .

and unhealthy. As an alternative, physical
regeneration processes will be studied.

5. ACKNOWLEDGMENT

This work is supported by project
HIDROCORK *“Utilization of Cork Wastes and
By-Products for Elimination of Oils and Fats
from Waters”, financed by QREN (National
Strategic Reference Framework). This work is
also partially supported by project PEst-
C/EQB/LA0020/2011, financed by FEDER
through COMPETE - Programa Operacional
Factores de Competitividade and by FCT -

Fundacdo para a Ciéncia e a Tecnologia. A.

Pintor also acknowledges her PhD fellowship
by FCT (SFRH / BD / 70142 / 2010).

. PATTERSON, J.

. PENG, H,;

6. REFERENCES

Industrial Wastewater
Treatment technologyButterworth Publishers,
2" edition, 1985.

TREMBLAY, A. Membrane
Regeneration and Filtration Modelling in
Treating Oily Wastewaters. Journal of
Membrane Science 324, p. 59-66, 2008.

SILVA, S.; SABINO, M.; FERNANDES, E.;
CORRELO, V.; BOESEL, L.; REIS, R. Cork:
Properties, Capabilites and Applications.
International Materials Reviews, v. 50(6), p.
345-365, 2005.

. SKERGET, M.; KNEZ, Z. Supercritical Fluid

Adsorption and Desorption of Liquids on
Various AdsorbentsActa Chim. Sov 54, p.
688-692, 2007.

. SRINIVASAN, A.; VIRARAGHAVAN, T.

Removal of Oil by Walnut Shell Media.
Bioresource Technology 99, p. 8217-8220,
2008.

. SRIVASTAVA, M.; KHEMANI, L.
SRIVASTAVA, S. Chemical of
Phytopotencials: Health, Energy and

Environmental PerspectiveSpringer, 2011.

. APHA, AWWA, WEF. Standard methods for

the examination of water and wastewater.
American Public Health Association,
Baltimore, Maryland.



