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Abstract- Use of sugarcane bagasse, an agro industry wisteemove dye (Methylene Blue) from the
wastewater is studied in this review. Raw Sugarddagasse (RSB) was chemically activated with diffier
acids (HSQO,, HCI, CH,COOH and HPQO,) and carbonized to give Chemically Activated Caibed Bagasse
(CACB). The adsorption capacity of CACB was exardinarying various parameters viz. particle sizehef
adsorbent, pH of the medium, initial dye concerdratadsorbent dosage, contact time, temperatwteaaius
used for chemical activation. Performance of CAC&swtudied with reference to Powdered Activatedr&iz
(PAC). The results from the studies showed that BAftepared by using 4R#O, gave better results than
CACB'’s prepared by other acids, therefore CACB prefd using KPO, was used for further studies. For
CACB, the percentage removal of dye depends oplhef the medium; it gave better results in neuivabasic
pH ranges. Whereas for PAC, it does not dependieopH of the medium. Both PAC & CACB performed el
and gave maximum adsorption results within 10 na@sudf contact time for all temperature ranges. dsw
observed that as dye concentration in the batctedsed, adsorption of dye on CACB as well as on PAC
decreased. As adsorbent dosage increased, pereeritdge removal increased for both CACB & PAC.dig
showed that as particle size of CACB increasedor@tion of dye on CACB decreased. Data obtainethfro
adsorption experiments fitted well in Freundlicbtieerm. Also, it is observed by the experiments ACB
prepared by using d#0, gave similar results as that of PAC; thereforeait be substituted for PAC and can be
used for the colour removal from the waste water.

Index Terms- Sugarcane Bagasse, Adsorption, Dye, Waste WatésuCo

1. INTRODUCTION

. . [
Dye is a natural or synthetic s.ub.stance used to a?{ﬁd inexpensive adsorbents such as coconut husk
or to change the colour. The majority of naturagsly b '

anana pith, rice husk, peanut shell, corn cobf, pea
are from plant sources. Many thousands of synthetbcrange peel, wheat straw etc. The experiments has

dyes have been prepared for its use in textile @dfo been conducted to study the use of treated sugarcan

industries. . . . bagasse as an adsorbent for the removal of dyas fro
Dyes are lost in waste water during textlleWaste water

processing due to its inefficiencies. Synthetic dye In this experiment, a low cost adsorbent is
create hazards and severe environmental .pmblen&?epared from the agricultural waste i.e. sugarcane
Dye effluents are aesthetic pollutants as theiows agasse. Attempts were made to analyze the

are concer_ned and also _mterf_eres Wlt_h I'.ghgerformance of sugarcane bagasse.
penetration in water thereby disturbing the biotad)i

processes. Dye effluents may contain chemicalstwhi
can be toxic and / or carcinogenic to receivingibsd 2. MATERIALS
As dyes are hazardous to health and environmeist, it
necessary to remove dyes from waste water. 2.1.Chemicals

Dyes are poor biodegradables and resistant to .
environmental conditions. It is commonly removedistilled water, dye (Methylene Blue), Powdered
from waste water by Adsorption. Adsorption proceséctivated Charcoal (PAC)
is advantageous because of its sludge free operatio
and completely removed dyes, even from diluted@.2.Acids
solutions. Activated Carbon is most widely use
adsorbent for the removal of dyes from the Wasﬂéizso“’ HCI, CHCOOH, HPO,
water. Adsorption capacity of activated carbon s o
higher side, but it is so much expensive and al%g"Bm
regeneration results in loss of adsorbent which iSaOH
undesirable, also it adds operating cost requioed f
regeneration, therefore a low cost material altéraa
to activated carbon should be used as an adsorbent.

recent years, many studies have been carrietbout
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2.4. Equipments sample was kept for adsorption with known amount of
CACB under continuous stirring (10 to 15 rpm). pH o
the medium was adjusted with the help of HCI and
NaOH. After sufficient time interval, stirring was
stopped and sample water was filtered to remove
CACB. This water was observed under
spectrophotometer to get final absorbance reading.
The respective concentrations were noted from
3.1. Adsorbent preparation concentration vs absorbance curve. The difference
between initial and final concentration gives the

Raw bagasse was collected from nearby juicgmnqgynt of dye removed from the water sample and
centers. Collected raw bagasse was washed to remQjgs the percentage removal of dye was obtained.
dust particles and then boiled in distilled water tp

; rformance of CACB was studied with reference to
remove sugar contents. Boiled bagasse was dngic_
overnight in the oven (50 °C) to remove all moistur
contents. Dried raw bagasse was then ground in -
micro grinder. The ground bagasse was sieved and t
product so obtained was used as Raw Sugarca
Bagasse (RSB) in the experiments. 4
RSB was submerged in the different acid:
(H,SQOy, HCI, CHCOOH and HPQ,) to prepare ==
different samples. This acid bath was heated fc
several hours (5 to 6 hrs) at 150 °C. RSB ¢c /4
carbonized due to acid treatment. After heating, th
bagasse was separated from acids and washed w I N 5
distiled water and then was submerged in bas J L
L=
u

sieves of different mesh sizes, weighing machin
thermometer, oven, grinder, furnace etc.

3. PROCEDURE

(NaOH) to neutralize free acids. It was then washe
with distilled water and dried overnight in the ave b
(50 °C). This bagasse was termed as Chemical
Activated Carbonized bagasse (CACB). ‘

) Fig. 1. Experimental Setup
3.2. Preparation of waste water

A sample of waste water was prepared in the )
laboratory. The dye used for this experiment wa3-9- Effectsof various parameters

methylene blue. Stock solution of 1000 ppm was The experiments were performed by varying one
prepared by dissolving 1 gm of methylene blue in farameter at a time to study its effect on adsompdif
litre of distilled water. The test solution requiréor  gye The parameters varied are acids used to @repar
the experiments were obtained from successiv€acB (H,SO, HCI, CH,COOH & HPOy), pH (1 -

dilutions of the stock solution. 13), particle size of CACB (0 - 1mm), contact tigse
. - 25 min), batch temperature (20 - 60°C), initigked
3.3. Experimental setup concentration (50 - 1000ppm) and adsorbent dosage

Fig. 1. Shows the experimental setup. It consists 60'5 - 2.5gm)

conical flask (1), stirrer as;embly (2), water béﬂl- 4. RESULTS & DISCUSSIONS

thermometer (4) and electric heater (5) as showthan _ .

figure. A conical flask with stirrer assembly isaped _Adsorption  experiments were performed at

in a water bath. The water bath is maintainedsadfi Various parameters and results so obtained are
. i discussed below.

temperature with the help of electric heater.

3.4, Batch experiments 4.1.Acids used for chemical treatment

To study the removal of dyes from waste WateP|ﬁerent CACB were prepargd u3|ngz$D4, HCl,
experiments were conducted batch wise by varyingHsCOOH and HPQ,. Adsorption experiments were
one parameter at a time. For these experimentgrwaperformed and samples from batches were studied
sample of known concentrations of dyes was preparachder spectrophotometer and percentage removal

This sample was observed under spectrophotometerreadings were reported in the Table 1. Acid giving
700 nm and absorbance readings were noted down st result is used for further experiments.
initial reading. Out of this sample, 10 ml of water
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(Contact time : 10 min, Initial dye concentratioh@0 0.75 mm and 0.75 - 1.00 mm respectively. As CACB

ppm, pH : 7, Adsorbent Dosage : 1 gm, Temperature®f size 0 - 0.25 mm gave best result among remginin
28°C, Batch Volume : 10 ml) all sizes, this sized CACB was used in the remaginin

experiments.

Table 1. % dye removal for various CACB.

Adsorbent % Dye Removed 4.3.pH of the medium
PAC 100 pH of the medium was adjusted with the help of
H.PO, 100 HCI & NaOH and the batch experiments were
CACB performed at pH 1, 3, 5, 7, 9, 11 and 13. The saspl
H,SO, 98.82 .
Prepared from these batches were studied under
Using HCI 96 spectrophotometer and percent dye removal readings
CH;COOH 92 were presented in Table 3.

It was observed in the experiment that CACB prepargContact time : 10 min, Initial dye concentratiohQ0

by using HPO, gave better results than CACB’sPPM, Adsorbent Dosage : 1 gm, Temperature : 28°C,
prepared by other acids. CACB prepared usigg@ Batch Volume : 10 m)

and PAC removed 100% of the dye from the water
sample. Whereas the percentage removal for CACB
by H,SO,, HCI and CHCOOH was 98.82, 96 and 92

Table 3. % dye removal for various pH.

- H Adsorbent
respectively. As C_ACB by #PO, gave better results p PAC CACB
than other acids, it was used for further expertsen
CACB by oth id th liminated f th L 100 92

> by other acids were then eliminated from the 3 100 95.76
experiments.

% 5 100 99
4.2.Particle size of the adsorbent Dye 7 100 100
Removed

CACB was prepared usingsPIO, and sieved in 9 100 100

different particle sizes. The batch experimentsewer 11 100 100

conducted to study the effect of particle size ba t 13 100 100

percentage removal. The samples from these batches

were studied under spectrophotometer and percentage |t was seen that, for all pH ranges, percentage

removal readings were depicted in Table 2. Sizeemoval of the dye was constant i.e. 100 % for PAC.

giving best result is used for further experiments.  But for CACB, percentage removal goes on increasing
as pH increased. Minimum percentage removal of dye

(Contact time : 10 min, Initial dye concentratiohQ0 j.e. 92% was observed at pH 1. It increased to@®5.7

ppm, pH : 7, Adsorbent Dosage : 1 gm, Temperaturedg and finally 100 for pH of 3, 5 and 7 respectjvel

28°C, Batch Volume : 10 ml) For pH more than 7, the percentage removal of dye
remained 100%.

Table 2. % dye removal for various particle sized

CACB. 4.4.Initial dye concentration
Adsorbent Particle size % Dye Removed Water samples W'.th _d|fferent dye concentrations
was prepared by diluting stock solution. Fixed
PAC 0-0.25mm 100
0-025 100 amounts of these samples were adsorbed on CACB.
) Zé .O 50mm 9549 The samples from these batches were studied under
CACB :£9 - 9.99 MM : spectrophotometer and percentage removal readings
0.50-0.75 mm 94.81 were depicted in Table 4.
0.75-1.00 mm 81.60

(Contact time : 10 min, pH : 7, Adsorbent Dosage :

It was clear from the experiments that as th@m, Temperature : 28°C, Batch Volume : 10 ml)
particle size of CACB increased, adsorption of dyée

decreased. Maximum percentage adsorption (100%)
was observed for the adsorbent particle size 09.25
mm. Also for PAC, the percentage removal was noted
as 100%. The % removal of 95.49, 94.81 and 81.60
was noted for CACB of size 0.25 - 0.50 mm, 0.50 -
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Table 4. % dye removal for different initial dye  4.6. Contact time

concentrations. Several batch experiments were performed for
different contact times i.e. 5min, 10min, 15min,
Dye . Adsorbent 20min, 25min etc. The samples from these batches
CO”E:;;;:;’H'O” PAC | CACB were studied under spectrophotometer and percentage
% ) 100 100 removal readings were tabulated in Table 6.
Dye 100 100 100 (Initial dye concentration : 100 ppm, pH : 7,
Removed 150 100 100 Adsorbent Dosage : 1 gm, Temperature : 28°C, Batch
200 99.96| 99.98| volume : 10 ml)
250 98.87| 99.92
1000 98.83] 99.82 It was observed that, PAC gave better result than

It was observed in the experiment that as th€ACB for contact time of 5 min. The % dye removal
concentration of dye decreased, percentage remévalnoted was 99.26 & 96.11 for PAC & CACB
dye increased. And also it was observed that, CACEspectively. For contact time of 10 min onwardshb
performed better than PAC at higher concentratafns achieved 100% of dye removal from the sample.
dye. For both PAC & CACB, maximum percentage
removal was 100% for initial dye concentration 601 Table 6. % dye removal for various contact time.
ppm and below. For concentration of 1000 ppm,

percentage removal was noted for PAC as 98.83 gnd Contact Adsorbent
for CACB as 99.82. Time PAC CACB
(min)
4.5. Adsorbent dosage % 5 99.26 96.11
Adsorption experiments were performed wit Dye 10 100 100
fixed dye concentrations and different CACB amounts Rémoved 15 100 100
i.e. 0.5gm, 1gm, 1.5gm, 2gm & 2.5gm etc. Th 20 100 100
samples from these batches were studied under 25 100 100
spectrophotometer and percentage removal readings 30 100 100

were noted in Table 5.

(Contact time : 10 min, Initial dye concentratioh00

ppm, pH : 7, Temperature : 28°C, Batch Volume : 10 _ )
ml) Experiments were conducted at various batch

temperatures viz. 20°C, 30°C, 40°C, 50°C, 60°C etc.

Table 5. % dye removal for various adsorbent dasagd he samples from these batches were studied under
spectrophotometer and percentage removal readings

4.7. Temperature

Adsorbent Adsorbent were presented in Table 7.
Dosage PAC CACB . . o .
(gm)g (Contact time : 10 min, Initial dye concentratiohQ0
% 0.5 98.42 09.38 ppm, pH : 7, Adsorbent Dosage : 1 gm, Batch Volume
Dye 1 100 100 | -50m)
Removed . .
125 1188 igg Table 7. % dye removal for different batch
55 100 100 temperatures.
; Batch Adsorbent
It was seen that, as adsorbent dosage increased,
percentage dye removal increased. In this expetimer Temrie(.\:rature PAC CACB
CACB performed better than PAC. For the adsorbent 5 (C)
dosage of 0.5 gm, percentage dye removal for PAC & 20 99.92 99.98
was 98.42 and that for CACB was noted as 99.38%. DY€ 30 99.95 99.98
For adsorbent dosage of 1 gm onwards, percentag&eémoved 40 99.95 99.98
dye removal for both, PAC & CACB was noted as 50 99.95 99.98
100%. 60 99.95 99.98

It was observed in the experiment that, both PAC
& CACB were independent of temperature of the
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batch. For all temperature ranges, % dye removal w.
observed to be constant and nearly 100%. .
5. ADSORPTION ISOTHERM STUDIES

To study the adsorption isotherm for the prepare
adsorbent, adsorption experiments were carried o

with the adsorbent dosage of 0.1 - 0.5 gm (W) fger 1 Y s
ml of water sample (V) having initial dye ' N
concentration of 100 ppm (Co). The amount of dy: o

adsorbed per unit weight of the adsorbent (Qe)
calculated using Co, Ce, V & W.

25

InQe

0.5

Qe = ((Co-Ce)/1000).(V/IW) 1)
Where, 05 0.4 03 nee 02 01 ’ 0
Qe = amount of dye adsorbed per unit weight o .
the adsorbent, mg/gm. Fig. 2.In Qe vsIn Ce
Co = initial dye concentration, mg/lit. We get
Ce = equilibrium dye concentration, mg/lit. get,
\% = volume of water sample, ml.
_ ' Ink=4.9222 4)
W = amount of adsorbent taken, gm. K = 1373044 ®)
The values of W, Ce & Qe are noted in Table 8. P
Table 8. Data obtained for isotherm studies. 1/n = 8.9644 ©6)
n=0.111552 @)
W (gm) Ce (ppm) Qe (mg/gm)
0.1 0.74 9.926 5.2.Langmuir | sotherm
0.2 0.698 4.9651
0.3 0.663 3.3112 Langmuir Isotherm equation is given as,
0.4 0.635 2.4841
Freundlich & Langmuir isotherm equations are uged t/Qe= (VQmKI).(1/Ce) + (/Qm) (©)

find the isotherm constants.

Fig. 3. shows a graph dfQe vs 1/Ce. The slope

5.1.Freundlich I sotherm : .
These values gives isotherm consta

Freundlich Isotherm equation is given as, Isotherm.
Qe= k.Ce]J" (2) 06
INnQe=Ink+ (/n).In Ce 3)

0.5

Fig. 2. shows a graph &f Qe vsin Ce. The slope
of curve givesl/n and intercept givesn k, which o4
gives the isotherm constants for Freundlich Isather

1/Qe

02 t y=

of curve givesl/Qm.KI and intercept gived/Qm.

nts for Langmuir

1.5131x-1.9593
R?=0.9773

1/Qm=-1.9593

01 0.

13 135 1.4 1.45 15
1/Ce

Fig. 3. 1/Qe vs 1/Ce

1/Qm.KI=1.5131

1.55 1.6 1.65
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We get,

[3]
1/Qm= -1.9593 (10)
Qm= -0.51039 (11)
&
1/QmKI = 1.5131 (12) [4]
Kl = -1.29488 (13)

As we are getting negative values of isotherm

constants for Langmuir isotherm, adsorption of dge [5]

CACB do not follow Langmuir

Isotherm. For

Freundlich Isotherm, the values for isotherm camtsta
are,k = 137.3044 & n = 0.111552.

6. CONCLUSION

sugarcane bagasse has been

The removal of dye from wastewater using

different experimental conditions in batch modeeTh

present study showed that sugarcane bagasse ndodifj
with H3PQ, is an effective adsorbent for the remova

of methylene blue from aqueous solutions. The
effective pH for methylene blue was 7. Equilibrium
was achieved within 10 min of contact time. It

performed well at all temperature ranges througho
the experiment. Two adsorption isotherm models we

tested and studies concludes that adsorption obdye
CACSB follows Freundlich Isotherm. The present study
concluded that CACB prepared usingPd, could be

employed as a low cost and eco-friendly adsorbent
an alternative to commercially available PAC foe th

removal of dyes from wastewater.

Acknowledgments

We are gratefully acknowledging to Department of

Chemical Engineering, Mahatma Gandhi Mission’
College of Engineering & Technology, Navi Mumbai,

for experiment facility & their guidance, help in
completion of this research.

REFERENCES

[1]

(2]

Ashoka, H.; Inamdar, S. (2010): Adsorption

Removal of Methyl Red from Aqueous Solutions

with Treated Sugarcane Bagasse and Activated
Carbon- a Comparative study. Global Journal of
Environmental Research(3), pp. 175-182.

Abdel ElI-Aziz A. Said; Aref A. M. Aly;

Mohamed M. Abd El-Wahab; Soliman A.
Soliman; Aly A. Abd El-Hafez; V. Helmey;
Mohamed N. Goda. (2012): Potential
Application of Propionic
Sugarcane Bagasse for Removing of Basic and

[6]
investigated under

7]

18]

fo]

Y10]

[11]

[12]

Acid Modified [13]

Acid Dyes from Industrial Wastewater.
Resources and Environme8(3), pp. 93-99.

Shah, A.; Ali, Z.; Laghari, A.; Shah, S. (2013):
Utilization of Fly Ash as Low-Cost Adsorbent
for the Treatment of Industrial Dyes Effluents -
A Comparative Study. Research and Reviews
Journal of Engineering and Technology1), pp.
1-10.

Khan, N.; Mohamad, H. (2007): Investigations
on the removal of C¢f from wastewater by
sugarcane bagasse. Water & Wastewater Asia,
pp. 36 - 41.

Tsai, W.; Chang, C.; Lin, M.; Chien, S.; Sun, H.;
Hsieh, M. (2001): Adsorption of acid dye onto
activated carbons prepared from agricultural
waste  bagasse by  ZnCl activation.
Chemospherei5(1), pp. 51-58.

Kumar, G.; Agrawal, P.; Hiremath, L. (2012):
Utility of plant cellulose waste for the
bioadsorption of brilliant green dye pollutant.
International Journal of ChemTech Research,
4(1), pp. 319-323.

Kanawade, S.; Gaikwad, R.; Misal, S. (2010):
Low cost Sugarcane Bagasse Ash as an
Adsorbent for Dye Removal from Dye Effluent.
International Journal of Chemical Engineering
and Applications1(4), pp. 309-318.

Kanawade, S.; Gaikwad, R. (2011): Removal of
Dyes from Dye Effluent by Using Sugarcane
Bagasse Ash as an Adsorbent. International
Journal of Chemical Engineering and
Applications,2(3), pp. 202-206.

Pandharipande, S.; Dhomane, U.; Suryawanshi,
P.; Dorlikar, N. (2012): Comparative Studies Of
Adsorbents Prepared From Agricultural Wastes
Like Bagasse, Jackfruit Peel & Ipomoea
Fistulosa (Beshram). International Journal of
Advanced Engineering Research and Studies,
1(3), pp- 214-216.

Elhami, S.; Faraji, H.; Taheri, M. (2012):
Removal of Neutral Red Dye from Water
Samples Using Adsorption on Bagasse and
Sawdust. Journal of Chemical Society of
Pakistan34(2), pp. 269-272.

Krishnan, K.; Anirudhan, T. (2003): Removal of
cadmium (II) from aqueous solutions by steam
activated sulphurised carbon prepared from
sugar-cane  bagasse pith: Kinetics and
equilibrium studies. Water SA9(2), pp. 147-
156.

Filho, N.; Venancio, E.; Barriquello, M,
Hechenleitner, A.; Pineda, E. (2007): Methylene
blue adsorption onto modified lignin from sugar
cane bagasse. Ecletica Quimida(4), pp. 63-70.
Mishra, M.; Tripathi, J.; Singh, R. (2013):
Utilization of agrowaste material as potential
adsorbent for water treatment at different

42



International Journal of Research in Advent Technology, Vol.3, No.9, September 2015
E-1SSN: 2321-9637
Available online at www.ijrat.org

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

temperature. Indian Journal of
Research4(1), pp. 159-161.
Jaguaribe, E.; Medeiros, L.; Barreto, M.; Araujo,

L. (2005): The performance of activated carbons
from sugarcane bagasse, babassu and coconut
shells in removing residual chlorine. Brazilian
Journal of Chemical Engineering2(1), pp. 41-
47.

Lakdawala, M.; Patel, Y. (2012): The effect of
low cost material Bagasse Fly ash to the removal
of COD Contributing component of combined
waste water of Sugar Industry. Scholars Resear§h7]
Library, 4(2), pp. 852-857.

Chen, C.; Huang, B.; Li, T.; Wu, G. (2012):
Preparation of phosphoric acid activated carbon
from sugarcane bagasse by mechanochemical
processing. BioResourceg4), pp. 5109-5116. [28]
Sanchez, R.; Esposito, B. (2011): Preparation of
sugarcane bagasse modified with  the
thiophosphoryl function and its capacity for
cadmium adsorption. BioResource§(3), pp.
2448-2459.

Gusmao, K.; Gurgel, L.; Melo, T.; Gil, L. (2013):
Adsorption studies of methylene blue and29]
gentian violet on sugarcane bagasse modified
with EDTA dianhydride (EDTAD) in aqueous
solutions - kinetic and equilibrium aspects.
Journal of Environmental Managemehti,8, pp.
135-143.

Khan, M.; Saeed, K.; Ahmad, W.; Mabood, F.[30]
Rehman, M. (2012): In vitro adsorption of drugs
using modified sugarcane bagasse. Journal of
Scientific & Industrial Research{1, pp. 161-

167.

Wong, S.; Tan, Y.; Abdullah, A.; Ong, S. (2009):
The removal of basic and reactive dyes using

Scientific[25]

[26]

qguartenised sugarcane bagasse. Journal of
Physical Scienc&0(1), pp- 59-74.
Singh, S.; Singh, A. (2012): Removal of

methylene blue dye from aqueous solutions using
carbon adsorbent prepared from sugarcane
bagasse. International Journal of Engineering &
Science Researci(4), pp. 276-284.

Tichaona, N.; Viola, S.; Olindah, H,;
Munyaradzi, S. (2013): Exploring the biosorption
of methylene blue dye onto acid treated
sugarcane bagasse. International Journal of
Current Researclh(8), pp. 2169-2175.

Sharma, P.; Kaur, H. (2011): Sugarcane bagasse
for the removal of erythrosin B and methylene
blue from aqueous waste. Applied Water
Science], pp. 135-145.

Lakdawala, M.; Oza, B. (2011): Removal of
BOD contributing components from Sugar
Industry Waste water using Bagasse Fly Ash-
Waste material of Sugar Industry. Pelagia
Research Librang(4), pp. 244-251.

Kadam, A.; Lade, H.; Patil, S.; Govindwar, S.
(2013): Low cost CaGl pretreatment of
sugarcane bagasse for enhancement of textile
dyes adsorption and subsequent biodegradation
of adsorbed dyes under solid state fermentation.
Bioresource Technolog{y.32, pp. 276-284.

Kumar, A.; Prasad, B.; Mishra, I. (2008):
Optimization of process parameters for
acrylonitrile removal by a low-cost adsorbent
using Box-Behnken design. Journal of
Hazardous Material4,50, pp. 174-182.

Abdullah, A.; Salleh, M.; Mazlina, M.; Noor, M.;
Osman, M.; Wagiran, R.; Sobri, S. (2005): Azo
dye removal by adsorption using waste biomass -
sugarcane bagasse. International Journal of
Engineering and Technolog¥1), pp. 8-13.
Raymundo, A.; Zanarotto, R.; Belisario, M
Pereira, M.; Ribeiro, J.; Ribeiro, A. (2010):
Evaluation of Sugar-Cane Bagasse as
Bioadsorbent in the Textile Wastewater
Treatment Contaminated with Carcinogenic
Congo Red Dye. Brazilian Archives of Biology
and Technology53(4), pp. 931-938.

Qureshi, K.; Bhatti, 1.; Kazi, R.; Ansari, A.
(2008): Physical and Chemical Analysis of
Activated Carbon Prepared from Sugarcane
Bagasse and Use for Sugar Decolorisation.
International Journal of Chemical and Biological
Engineering1(3), pp. 144-148.

Siti, K.; Siti F.; Misnon, N.; Hanim, F. (2012):
Utilization of sugarcane bagasse in the
production of activated carbon for groundwater
treatment. International Journal of Engineering
and Applied Scienced(?2), pp. 76-85.

43



