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ABSTRACT

Activated Carbons are prepared using bio-waste materialss Phaseolus trilobus, Leucena
leucocephala and Casuarina collected from agricultural field. Phaseolus trilobus is a grass
material and branches of Leucena leucocephala and Casuarina. . Using the prepared carbons
adsorption studies of Methylene Blue dye are made .Effect of adsorbent dose,contact time etc.,
on the percentage color removal of the dye was studied with the sorbents.
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INTRODUCTION

During the sorption process, solute is transfefrech solution to the surface of the solid phase,
where its concentration increases until a dynamuailiérium is reached. At the equilibrium,
there is a defined distribution of solute betwdsnltquid and solid phases. The concentration of
solute (dye) in the sorbent depends not only orstitete concentration in solution, but also on
some parameters that may influence potentiallystivption equilibria. pH is probably the most
important parameter affecting the sorption of isspecies. In general, active sites on the sorbent
surface may undergo dissociation/protonation inedepnce on the pH value. A point of zero
charge is an important parameter characterizingstinace properties of the sorbent [1,2]. Dye
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molecules contain often strongly acidic or basiougs (e.g. sulphonic); which degree of
dissociation remains virtually unchanged over aanp#i range.

Apart from the dyes, wastewaters from dye-procgssin textile finishing industries contain
large amounts of dissolved substances, especiaihpganic salts that may potentially affect an
effectiveness of the dye removal. An effect of Hadt concentration on the dye sorption was
studied in several research works. It was obseaveertain increase in the azo dye sorption [3]
onto starch-based polymers in the presence of amicgsalts (NaCl) and explained this
phenomenon as a result of the charge reductioh@sdrbent surface. Similarly, the sorption of
reactive (acid) dyes on activated carbon increéisetdnot dramatically) in the presence of NaCl
(0.1 — 0.5 mol ) [2]. It could be concluded that inorganic saksribt significantly effect in the
sorption of either basic or acid dyes on the nomveational sorbents even at high
concentrations, which is important for potentiagiical applications.

EXPERIMENTAL SECTION

Preparation of activated carbons:

The raw materials were collected, crushed into kmeates, washed with water and dried under
sunlight for two days. The dried materials wereboaized in uniform nitrogen flow in a
horizontal tube furnace electrically heated at®®&0@r 4 h, cooled to room temperature and
ground to 45 mesh. These powdered carbons werectetjto liquid phase oxidation with 1N
HNO;. After that the carbons were washed with doubtiliid water to remove the excess acid
and dried at 15 for 12h. These activated carbons which are pegbfiomPhaseolus trilobus,
Leucena leucocephala andCasuarina are named as NPTC, NLLC and NCC respectively. @hes
are also collectively named as Kaza'’s carbons #itename of Kaza Somasekhara Rao.

Reagents and apparatus:

Methylene Blue (MB) is supplied by ATUL LIMITED, Qours Division, Atul 3962020,
Gujarat, India. All the reagents used are of anadytreagent grade. The reagents prepared are
given below.

Preparation of stock solutions of dyes:

Stock solutions of selected reactive dye prepaepdrately. 1g of methylene blue is weighed
accurately and transferred into 1000ml volumetlasK. The substance is dissolved in double
distilled water and then the solution is dilutedLtbtre. The resultant solution contains 1000 mg
It of MB. This solution is said to be stock solutiain Methylene Blue (MB).

By using the stock solutions of this dye, varioofigons of concentrations 10, 20, 30, 40, 50,
60, 70, 80 mgt of dye are prepared. 20 mg toncentration of dye is taken as initial
concentration for practical purpose.

From stock solutions, different concentrationsdyke 0.5, 1, 2, 3,4, 5,6, 7, 8, 9 and 10 in thg |
are prepared. The absorbance of all these solugi@measured using the double distilled water
as reference solution at a wavelength of 665 nmnathylene blue dye solution were separated
using filtration method [4,5,6]. The samples walterfed using Whatman no. 42 filter paper, the
first part of the filtrate was discharged to avthid effects of adsorption on to the filter papedt an
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the remaining filtrate was analyzed for residuale dgoncentration using UV-visible
spectrophotometer. To correct any adsorption of @yecontainers, control experiments were
carried out in duplicate. Batch study was condutbtedetermine the optimum conditions and to
study the effect of pH, adsorbent dose and conitaet on test solution. The effect of pH on dye
was studied by adjusting the pH of test solutiong®.1N HCI or 0.1N NaOH on fixed quantity
of adsorbent, while effect of adsorbent dose andawd time were studied by varying dose and
contact time, respectively. Optimum conditions weskected for further studies. The percentage
removal of the dye and the amount of dye adsorbe@ walculated by the following equations.
All the experiments were done separately for MBthatwavelengths 610 nm for each adsorbent
NLLC, NPTC and NCC separately.

(Ci - Ce) (Ci - Ce)
T

% removal = X100 ... ...... ... ... Amount adsorbed (q.) = TV

i
where; = initial concentration of dye solution in mig |
Ce. = equilibrium concentration of dye solution in g
m = mass of the adsorbent in grams (g)
V = Volume of test solution in litres (l)

RESULTS AND DISCUSSION

Effect of adsorbent dosage:

The study of effect of adsorbent dosage is hecgssat very useful to find the optimum amount
of carbon required for the removal of dye. The petage removal of MB dye by adsorption
onto activated carbon samphsg., NLLC, NPTC and NCC in the range 0.1 to 4.0 g vAhmg

It initial concentration of dye and agitation tinfe46 min at pH 7 and at temperature (2%3p
were studied separately for dye. The results esgmted as percentage removal of The results
are presented as percentage removal of dye vedsosb&nt dosage in Figure.1 for MB and the
corresponding values are tabulated in Table 1.

In the case of MB dye removal, the removal of dyaeased from 22 to 91.9% for NLLC, 18.5
to 86.75% for NPTC and 13.9 to 83% for NCC.. Idiyizhe rate of removal of dye was found to
increase rapidly with increase of carbon dosagestmwled down later when the dose increased
from 2 to 4 g in each case.

From the observed results, the optimum dose ofrbdsbfixed for all carbons is 2 g. It can also

be seen from Figures 1. that after dosage of Begetwas no significant change in percentage
removal of dye. Though the percentage removal asze with increased adsorbent dosage, from
the Table. 1, it is obvious that the adsorptionac#y (Qe) relatively decreased. There are many
factors, which can contribute to this adsorbentedeBect. (i) as the dosage of adsorbent is
increased, the adsorption sites remain unsatuchtedg the adsorption reaction leading to drop

in adsorption capacity; (ii) the aggregation/aggtoation of sorbent particles at higher doses,
which would lead to decrease in the surface aréaaanincrease in the diffusional path length

[7]. However, the observed increase in the pergent#f dye removal with adsorbent dosage
could be attributed to increase in the adsorbemtase areas, augmenting the number of
adsorption sites available for sorption process [8]
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From the results, at the optimum dosage of adstsbien MBdye, the decreasing order of
percentage removal of dye is NLLC>NPTC>NCC.

Effect of contact time:

In the adsorption system contact time plays a vidéd, irrespective of the other experimental
parameters affecting the adsorption kinetics. breoto study the effect of contact time which is
related to kinetics of adsorption of dye by carlamsorbent samplegz., NLLC, NPTC and
NCC, the adsorption experiments have been cond{stgghrately) in the extent of removal of
dyes at an optimum initial concentration of dyeaff mg I' with optimum dose (2 g) of
adsorbent at pH 7 and at temperature (263dy varying the agitation time from 5 to 50 mar f
MB dye. The time profile of adsorption of dye MBnhto adsorbents is presented in Figure 2 and
the corresponding values are given in Table 2 .

In case of MB dye, the removal of dye increasethf&8 to 89.5% for NLLC, 54.25 to 85.5%
for NPTC and 48 to 81.5% for NCC. As contact timaswincreased, initially, percentage
removal also increased, but after some time, ilggHly approached almost constant value,
denoting attainment of equilibrium. It was assuntieat the equilibrium time is that at which
curves appear nearly asymptotic to the time axi® @quilibrium time was obtained at 30 min
for MB dye for all the three sorbents NLLC, NPTQaCC. The changes in the rate of removal
with time might be due to the fact that initiall}f adsorbent sites were vacant and the solute
concentration gradient was high. Later, the dyeaksptrate by adsorbent had decreased
significantly due to the decrease in adsorptiomssitDecreased removal rate, particularly,
towards the end of experiment, indicates the ptessionolayer of adsorbate on the outer
surface and pores of the adsorbent leading to gidfesion onto inner surface of adsorbent
particles [9].

From the results, at the optimum contact timeMd& dye , the decreasing order of percentage
removal of is NLLC>NPTC>NCC.

Effect of initial concentration:

Initial concentration of adsorbate has its own intgnace in adsorption process and variation in
its concentration shows significant effect. Theseffof initial concentration of dye on the extent
of removal of dye in terms of percent removal antbant of the dye adsorbed on prepared
activated carbon adsorbemig., NLLC, NPTC and NCC has been studied by varyingiiteal
concentration of dye (range: 1 — 60 mi and keeping the other control parameters at their
optimum conditions. The results of MB dye adsonmptimto adsorbents are tabulated in Table 3,
and the corresponding graph is shown in Figure 3.

In case of MB dye removal, the results indicatd thiaen NLLC is used an adsorbent, the dye
removal decreases from 97 to 58.33% while the amadsorbed increases from 0.049 to 1.75
mg g*. For NPTC the dye removal decreases from 94 $8386.and amount adsorbed increases
from 0.047 to 1.525 mgg In the case of other adsorbent NCC, dye remoseledhses from 90
to 45.17% and the amount adsorbed increases fi@4% @ 1.355 mgg

It is observed that, as dye concentration increabespercentage removal decreased but the
adsorbed amount of dye increased. These resultsbmagxplained by the fact that, at low
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adsorbate concentration, the ratio of surface adites to total dye is high; hence the dye ions
could interact with the sorbent to occupy the acsites on the carbon surface sufficiently and
can be removed from the solution [10]. But with therease in adsorbate concentration, the
number of active adsorption sites is not enougictmmmodate dye ions.

The data in Tables 3 also reveal that under optinexmerimental conditions, the order of
adsorption capacity of the studied adsorbents isGHNPTC>NCC for dye.

Effect of pH:

The effect of pH of the dye solution on the amoointlye adsorbed on carbon adsorbents was
studied by varying the pH from 3 to 11 for MB dyeder constant process parameters i.e., the
initial concentration of the standard dye solutignich is 20 mgf, the dose of adsorbent is 2 g
I and contact time of 30 and 35 min for MB, at terapsre (25+2C). The results were
presented in Tables 4 and the influence of the pkhe sorption rate is shown in Figure 4 for
MB.

The results indicate that all the selected adsasbeimowed good adsorption capacity in acidic
medium than in basic medium. The percentage renw\dye by adsorption on these adsorbents
progressively decreased as the pH of the solutioreased from 3 to 11.

This pH dependence of dye sorption onto carbonradsts could be well explained in terms of
their pHpc. When pH < plpc, the net surface charge on solid surface of cadasorbents is
positive due to adsorption of exces$, Mhich favours adsorption due to coulombic attoact

At pH > pHzpc, the net surface charge is negative due to désorpf H and adsorption must
compete with coulombic repulsion. The low perceataf dye removal in the pH range 3-8,
could be due to the combined effect of both chelmécal electrostatic repulsions between
adsorbent surfaces and positive charge on dyeobbkerved increase in dye adsorption above
pH 8 may suggest that the strong negative surfaaege developed may cause attraction for the
available adsorption sites. Another factor is timatcidic medium, lower adsorption capacity
may be due to the competition of idns with dye cations [11]. The decrease in dy@guin is
particularly sharp below pH 8, as the surface obhdrgcomes more positive. Hence, dye ions
would have to overcome electrostatic forces asthvuld be a higher density of positive charge
very close to the surface, hence greater electrosggpulsion.

To study the variation in pH of the solution durighge adsorption, 2 g of each carbon adsorbent
is agitated with 100 ml of 20 mg ldye solutions (separately) at pH 7 up to theiresponding
optimum contact times without controlling the pH thie solution. After this, those agitated
carbon adsorbents are dried and again tested éar phic values. In case of MB dye, the
pHzpc values are changed from 8.6 to 6.2 for MB dye éoh@ILLC, 8.1 to 5.1for MB dye
loaded NPTC and 8.65 to 5.8 for MB loaded NCC wlrach named as NLLC-MB, NPTC-MB
and NCC-MB correspondingly. This shifting of gild may be attributed to the fact that the
active sites on sorbent surface are occupied byahge

However, the percent removal of dye at pH 11 of BLk 93.5 %; NPTC, 87.5%; and for NCC,

83.4 % for MB dye. This indicates that the adsotldeas high adsorption capacity in alkaline
medium and can be useful in removal of dye fromebdike sodium hydroxide and industrial
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effluents of textile industry which generally cointdbases. The adsorption capacities of these
adsorbents for dye in the neutral medium are 89, &t 82% for NLLC, NPTC and NCC
respectively for MB dye. The prepared activatedocaradsorbents showed good adsorption
capacity in the neutral medium also.

Effect of particle size:

To evaluate the influence of the patrticle sizehaf &dsorbent on the removal of dye MB , for a
constant weight (2 g), experiments are conductéd garbon particle size below 45, 75, 90 and
150y at an initial concentration of 20 mg bf adsorbate solution with equilibrium time 60 min
for MB dye , and at pH 7 and at temperature 26+2n case of MB dye removal, as the particle
size increased from 45 to 150 u, the adsorptiotlyefis decreased from 89 to 61 % for NLLC,
85t0 57.5 % for NPTC and 81 to 51 % for NCC.

The percentage removal of dye decreased withaseren particle size of the carbons may be
due to non-availability of more surface active siter adsorption. Maximum percent removal is
possible with particle size below g%lue to the presence of large number of smalleiches
which provide the sorption system with larger scefarea available for the dye adsorption.

Recycling:

When the discharge of effluents is of large qugntbntinuous cyclic adsorption process is
always effective and cost affordable. Hence theogudi®n capacity of the adsorbent for their
continuous use in further decolorization experiments studied. By keeping all the control
parameters at their optimum conditions, each cadosorbent was treated separately with the 20
mg I'* standard dye solution for MB dye and after fiiwatthe same carbon was reused for the
next decolorization experiment i.e., dye loadedboaragain treated with another 20 my |
standard dye solution. The results are compiléfiainle 5 and the corresponding graph is shown
in Figure5 for MB . In this recycling process f9IB dye, the dye adsorption was decreased
from 89 to 19.5% for NLLC, 85 to 16.25% for NPTCda8ll to 12.5% for NCC.The decrease in
percentage removal of each adsorbent with incrgatie number of recycles may be due
decrease in the availability of active sites oroaoksnt for dye adsorption.

Regeneration:

In majority of applications, the disposal of adsarbas waste is not an economic option and
therefore regeneration is carried out. For themeg@ion studies, each of the dye loaded carbon
sorbent was transferred to a separate 250 ml doifask containing 100 ml of distilled water
and agitated at 120 rpm for about 45 min by varyhd(3.0-12.0) with 0.1N NaOH or 0.1N
HCI. Dye desorption is not observed in acidic adl we alkaline mediums. However, when
treated with 1N acetic acid, little desorption wdr The behaviour of the three sorbents is
consistent with the study of the effect of pH os@ytion capacity.

So, dye loaded carbon adsorbents were tried tcnezgte by passing through 1N gEOOH
solution and they were reused for decolorizatioopimum conditions. The results are tabulated
in Table.6and the corresponding graphs were shovgure.6. for MB.

The MB dye adsorption is decreased from 89 to 27/A&@IILLC, 85 to 21% for NPTC and 81
to 18.5% for NCC as the number of regenerationsease. The poor efficiency of regenerated
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carbon adsorbents in further decolorization studiayg indicate that dye is strongly bound to
adsorbent surface and the availability of numbeadaifve sites are not much increased du
regeneration. However, in the present study, theorbents are prepared from -waste
materials, regeneration of the carbon may not\aéaheconomic optiol
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Effect of ionic strength:

In general, reactive dyes are applied to fabricigh salt concentrations in order to lower the
solubility[12]. In textile effluents commonly higboncentrations of chloride and sulphate i
will present. So, the effect of sodium salts ofstnéon: in the concentration range 1000 to 5(
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mg I on MB dye adsorption was investigated separatelly @ initial dye concentration of :
mg I'* by keeping other control parameter at their optinmamditions.
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Figure 5. Effect of adsorbent recycling o MB dye removal
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Table 1. Effect of adsorbent dose on MB dye removabH 7.0, contact time and initial dye concentratia are
45 min and 20 mg T respectively for all the three sorbents

S.No. Adsorbent (E)qn%ggzlrgrt?on % removal Am;)(;lsn;rgl;gz ;j ye
dose €) of dye (Cy) L
(mg 1) (mg g")

NLLC | NPTC NCC NLLC | NPTC NCC NLLC| NPTC NC(C
1 0.1 15.60 16.30 17.22 22.00 18.50 13.00 4,400 008.7 2.780
2 0.4 11.70 12.80 13.6( 41.50 36.00 32.00 2.075 00..8 1.600
3 0.8 9.60 10.20 11.1(¢ 52.0( 49.00 44.50 1.300 51.221.113
4 1.2 7.00 8.40 9.00 65.00 58.00 55.00 1.083 0.960.917
5 1.6 4.10 5.50 5.80 79.50 72.50 71.00 0.994 0.906.888
6 2.0 1.80 2.78 3.50 91.0d 86.10 82.50 0.910 0.860.825
7 2.4 1.70 2.76 3.47 91.50 86.20 82.65 0.763 0.718 0.689
8 2.8 1.70 2.76 3.47 91.50 86.20 82.65 0.654 0.616.590
9 3.2 1.65 2.71 3.44 91.75 86.4bH 82.80 0.5[3 0.540.518
10 3.6 1.65 2,71 3.44 91.71 86.45 82.80 0.510 0.480.460
11 4.0 1.62 2.65 3.40 91.9( 86.76 83.00 0.4p0 0.430.415

Table 2. Effect of contact time on MB dye removalpH 7.0, adsorbent dose and initial dye concentratioare 2
g and 20 mg T respectively for all the three sorbents

Qontact Ciﬂlégir?trri;ﬂ:) n Amount of MB dye
S.No. tlr(nrs:i rg) of MB dye (C,) % removal adsorbe_cli €e)
(ma ™ (mg ¢)

NLLC NPTC NCC NLLC NPTC NCC NLLC NPTC NCC
1 5 8.40 9.15 10.40 58.00 54.25 48.00 0.580 0.543.4800
2 10 7.20 7.40 9.20 64.00 63.00 54.00 0.640 0.630.5400
3 15 5.78 6.00 8.00 71.10Q 70.00 60.00 0.711 0.7/00 .6000
4 20 4.50 5.20 6.40 77.5Q 74.00 68.00 0.775 0.740 .6800
5 25 3.60 4.20 4.76 82.00 79.00 76.20 0.820 0.790.7620
6 30 2.20 3.00 3.80 89.00 85.00 81.00 0.890 0.850.8100
7 35 2.20 2.92 3.80 89.00 85.40 81.00 0.890 0.854.8100
8 40 2.15 2.92 3.80 89.25 85.40 81.00 0.893 0.854.8100
9 45 2.15 2.90 3.70 89.25 85.50 81.50 0.893 0.855.81%0
10 50 2.10 2.90 3.70 89.50 85.5D 81.%50 0.895 0.859.815

The results are tabulated in Table 7. for MB dyepon. In presence of chloride ion, the
adsorption capacity has not significantly influeshéder each adsorbent NLLC, NPTC and NCC
for both MB dye. But in presence of sulphate idgttielincrease in percent removal was observed
after 2500 and 3000 mg I-1 for NLLC and both NPTNEZZC respectively for MB dye; this
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increase is observed after 2000 and 2500 mg I-NfdrC and both NPTC, NCC respectively.
Similar trend was observed for reactive dye adsmmpinto activated carbons in literature[13].

Table 3. Effect of adsorbate concentration on MB dy removal. pH is 7.0, adsorbent dose and contacirte is
2 g and 30 min for all the three sorbents

Initial Equilibrium Amount of MB dye
SNo | conc. of MB concentration % removal adsorbed ()
dye ( G) of MB dye () o
(mg I'Y) (mg I (mg g°)
NLLC | NPTC | NCC | NLLC | NPTC| NCC| NLLC| NPTC| NCC
1 0.03 0.06 0.10 97.00 94.00 90.00 0.049 0.047 0490,
2 5 0.26 0.40 0.60 94.8( 92.00 88.00 0.237 0.230 22,
3 10 0.68 1.00 1.30 93.2( 90.0p 87.00 0.466 0.450.4350
4 15 1.35 1.67 2.20 91.04 88.8/ 85.33 0.683 0.667.6400
5 20 2.20 3.00 3.80 89.0( 85.00 81.p0 0.8P0 0.850.810
6 25 3.50 5.00 6.20 86.0( 80.0p 75.20 1.0f5 1.000.9400
7 30 4.52 7.10 8.70 84.93 76.38 7100 1.274 1.145.0651
8 35 7.50 9.70 11.8( 78.57 72.29 66.29  1.3[7/5 1.26%5.160
9 40 10.20 14.00| 16.8 74.50 65.00 58,00 1.490 01.801.160
10 45 14.40 17.80| 20.50  68.00 60.44 5444 1530 601.8 1.225
11 50 18.50 22.00, 2480 63.00p 56.00 50{40 1475 00L.4 1.260
12 60 25.00 29.50 3290 58.38 50.83 4517 1.150 251.5 1.355

Table 4. Effect of pH on dye removal. Adsorbent dasand initial dye concentration are 2 g and 20 mg'lfor
all the three sorbents at a contact time of 30 min.

clcz)?ilcj:glrti)trrlgti”;) n Amount of MB dye
S.No. pH of MB dye (CJ) % removal adsorbegl Ge)
(mg ™ (mg g)

NLLC NPTC NCC NLLC NPTC NCC NLLC NPTC NCC
1 3 13.70 14.26 15.30 31.50 28.70 23.50 0.315 0.287M.235
2 4 11.00 12.20 13.55 45.0Q 39.00 32.25 0.450 0.391.323
3 5 7.20 8.50 9.80 64.00 57.5( 51.90 0.640 0.575 510.
4 6 3.80 4.80 5.30 81.00 76.0( 73.50 0.810 0.760 7390.
5 7 2.20 3.00 3.80 89.00 85.0( 81.90 0.890 0.850 81M.
6 8 2.00 2.70 3.70 90.00 86.5( 81.50 0.900 0.865 8190.
7 9 1.75 2.60 3.66 91.25 87.0( 81.70 0.913 0.870 817.
8 10 1.40 2.58 3.40 93.00 87.10 83.00 0.930 0.871 .83
9 11 1.30 2.50 3.32 93.50 87.50 83.40 0.935 0.875 .8340
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Table 5Effect of adsorbent recycling on MB dye remwal. pH 7.0, adsorbent dose and initial dye
concentration are 2 g and 20 mg' for all the three sorbents at a contact time 30 mi

No. of CE?]%Z'ES;{% n Amount of MB dye
S.No. | times adsorbent % removal adsorbed )
recycled of M8 dy? € (mg g%
(mg I")
NLLC | NPTC | NCC | NLLC| NPTC| NCC| NLLC| NPTC NCC
1 First usage 2.20 3.00 3.80 89.00 85.00 81.00 00.890.850 | 0.810
2 | recycling 13.20| 14.80 1562 34.00 26.00 21|90.340 | 0.260| 0.219
3 Il recycling 16.10| 16.75| 17.50 19.5p 16.25 12/5M.195 | 0.163| 0.125

Table 6. Effect of adsorbent regeneration on MB dyeemoval. pH 7.0, adsorbent dose and initial dye
concentration are 2 g and 20 mg' for all the three sorbents at a contact time 45 mi

No. of CE?;!'ES;H; n Amount of MB dye
S.No. times adsorbent % removal adsorbed @)
regenerated of MB dy(f € (mg g"
(mg )

NLLC | NPTC | NCC | NLLC| NPTC| NCC| NLLC| NPTQ NCQC
1 First usage 2.20 3.00 3.80 89.00 85.00 81.00 00.890.850| 0.810
2 | regeneration 10.2Q 12.40 13.50 49.00 38/00 (B2.30.490| 0.380| 0.321
3 Il regeneration 1450 15.8p 16.30 2750 21/00 5a8. 0.275| 0.210[ 0.18%

Table 7. Effect of chloride and sulphate ions on MRlye removal. pH 7.0, adsorbent dose and initial ay
concentration are 2 g and 20 mg for all the three sorbents at a contact time 30 mi

o | tonicstengh g | *1emo e el presence] 6 el of 6 v
NLLC NPTC NCC NLLC NPTC NCC
1 1000 89.00 85.00 81.00 89.0 85.0 81.0
2 1500 89.0 85.0 81.0 89.0 85.0 81.(
3 2000 89.0 85.0 81.0 89.0 85.0 81.(
4 2500 89.0 85.0 81.0 89.0 85.0 81.(
5 3000 89.0 85.0 81.0 89.5 85.0 81.(
6 3500 88.6 84.8 80.5 90.2 85.7 82.(
7 4000 88.6 84.6 80.5 90.6 86.3 82.2
8 4500 88.6 84.6 80.5 91.8 87.6 82.9
9 5000 88.4 84.2 80.1 92.7 88.2 83.7

374



M. Nageswara Racet al J. Chem. Pharm. Res,, 2011, 3(5):363-375

CONCLUSION

The percent removal of dye increased with increabeadsorbent dose, contact time but
decreased with increase in initial concentratiod particle size. The adsorption system is pH
dependent, the adsorption efficiency increased wswuation changed from acidic to alkaline
condition. 2 g of the three adsorbents is fixedh&soptimum dosage of the carbons. With this
optimum adsorbent dosage, contact time is 60 miivi®, with 45 i particle size.

These carbon adsorbents showed low adsorption iti@ggafor further decolorization of dye
solutions in continuous cycling process. The repsien of the adsorbents carried out by
changing the solution pH from acidic to alkalineheTpoor efficiency of regenerated carbon
adsorbents used for further dye removal indicdtasdyes are strongly bound to the adsorbent
surface and the availability of number of activesiare not much increased during regeneration.
In studies of ionic strength, in presence of clderiion, with gradual increase of its
concentration, considerable change in efficiencadgorbents in decolorization is not observed
and in case of sulphate ion little increase in tecation MBdye solutions is observed.

The descending order of adsorption capacitiesrekthctivated carbons is NLLC>NPTC>NCC.
These prepared activated Kaza’'s carbons are usefiué decolorization of Methylene Blue dye
aqueous effluents from Industries.
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