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Is the commonitern used for both
abserptieon andradserption, Wihere

A e)5elge)riaf

IS/ IRcorperation of stlstance In one state
Int@ another of a different state (e.q.
liguIds belng abserbed by a selid or gases
belng abserbedi by Water).

A c/5elge)ricr,

IS the physical adherence oF lbending of 1on
andmolecules ontorthe of anether
molecule.





Efffluents frem the dying and finrshing process in
the textile mdustry are knewn tecentain colour,
highramounits of surfactants, disselved solids and
poessibly heavy metals such as Cr, Nirand Cu.

The effluents fromi the dyestufff manufacturing
and seme similar Industries are alse generally
nighly, coletired withl a large ameunit of suspended
organic solids and hence are the iImpoertant
sourees ofi water poelliution.

Erem an envirenmentalipoint o view, the
remoyval off synthetic dyes Is of great concern,
since some dyes and thelr degradation products
may/ e carcinegens and texic, andits difficult or
Impessible e remoyve by conventienal biological
treatment pPrecesses.



o Bielegicalftreatmenit; processes are
reported te be efficient in the removal of
suspendedisolids and reduction of
chemical exygenidemand but are largely
Inefiiective 1n removing colour from waste

Walter

e aguatic plants are used as adserbent for
the removal of various dyes fitem waste
Walters.

e This makes the Bioserption a practical and
econemically feasible treatment process



The purpese of this woerk wasite study the
Kinetics and mechanisms of adsorption of
Methylene Blueren various welght of algae.




Ulva Lactieawere collected firem
Alexandria coastal area. The Algae were
washed with taprwater three times to
remove other algae Species, and Insect
larvae. TThe algae were cut inte small
pieces andidried at 80°C.




o Batch adsoerpition experiments Were carried out
usingl diluted stock (1000 ppm) selutions to the
required itiall concentrations. Adserption
experimenits were carried out at reem temperature.

o Theinitiallceoncentration off MB were obtained by
measuring ©:D. at 663 mm((a max) using UV visible
Spectrophotemeter Model.

o [he percentage remoeval of dye andiamount
adserbed (InfmMg/g) were calculated using the
fellewing relationships:

Percentage removal= 100( c.-C.)/Cc:
Amount adserbed (@.) = (Ci- co)/m



Expermental conaditionior the
Vareus eff adserption ofi the removal
et Methylene: Blue dyeren algae

1- Concentration 5—25ppm 0.125-1¢g
2- Contact time 5 - 120 minutes 0.125-1¢

3- Volume of dye 100 ml 0.125-1¢
4- pH 2-10 0.125-1¢
5- Particle size 0.135-0.8 mm




Erem these figures
We can feuRparthree
phases of adserption

Phase 1: Take the longt
time (30 min) to reach j

Weight of algae, g

to acelimatization .
Phase 2 and S: reach )
rapidly to saturation e 10

at areund (45 min) fior
all'dye concentrations
and Blomass o i "

Time, min

Effect of time on removal efficiency of dye
(25 mg/L) at different weights of dye





The variation eff dye
remoeyvall (saturation)
values was depicted 1
this Eigure.

The Increase in dye
adserption was due te
Increase in avarabilirty

of dye binding sites e
resulting fronyan e 2
INcCrease In adserbenit
dosage.
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Dye Conc., mg/l

400 800
Amount of adsorbent, mg

Effect of weight of algae on the removal
efficiency of different dye concentrations




Weight of algae, g
—@&— 0.125

< At high pH ST s
TThe algae recorded
the maximuim
adserption of this dye
cations

At low pH

TThe adsorptien was
unifaverable probalaly
because of excess H*
competing fier sorption
sites on the Ulva
/acttica

% Removal

Effect of pH on Removal efficiency




e Adsorption Rate Constant

EISiordedinetc moedel calcuiated
accecerding te Lagergren eguation; :-

Log| (g, —0) = log g, — (k;t/2.303)

Theexpernmental g, Values dernot agree
withithe calculated enes obtalned from
the linear plots. Ihis shows thiat the
adserptien off MB on Ulva lacttica Is not a
first=order reaction.



Second order kinetic model expressed by:
t/q = (1/7k,ge?) + (1/9,)

The experimentalige values were agree
wiithl the calculated enes obtained from the
linear plot, this indicate that'the
adserption system helengs the second
order kinetic model.



Adserptien Capacity of Algae

The adsoerption capacity effalgae was
dertermined By

Freundlich iIsetherm
Log g., = (log kp) + (1/n) log c,

And Lan@gmuir isetherm
Co/0e = (1/q4P) + (C/0qp)



Eretndlich and Langmuir parameters
ol adsoptien Isotherms

Parameter Weight of Algae (gram)

Freundilch isotherm
Intercept

Slop (1/n)

Correlation Coefficient (r)

Langmuir isotherm

Yo
b

Correlation Coefficient (r)
RL

Data used :;: pH=7.4, Speed 200 rpm, Contact time 5-120
min, Temp. RT, Conc of dye 5-25 mg/L




weight of algae, g
0.125

0.25 weight of algae, g
0.500 [ ] 0.125
0.750 0.25
1.00 0.50
0.750
1.00

log (x/M)

The observed liner relation ship are evidence by r values indicate the
applicability of these two adsorption isotherms and the monolayer coverage
on adsorbent surface. The monolayer adsorption capacities of the adsorbents
IS posses high adsorption capacity and hence it could be employed as low-
cost adsorbent for the removal of MB.




v

* Adserption has beenifound te e an efficient
andieconemic Precess to remoeVve dyes,
pigments and other colourants and also to
conitrol the biochemical oxygen demand

* Sinee this aguatic plant (Ulva-Lactuca) 1s
readily availablerin the envirenment, It IS
more econemical and can yield soerbents of
nigher serption capacity tham ethers.
=Urthermore, regeneration Isinet necessary
pecause ItIs avarable biological material.
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