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Study on isotherm and kinetic for the adsorption of heavy metal
Zinc from aqueous solution by Scenedesmus micro-algae
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Abstract:
Background: Zinc is an abundant element in the Earth's crust at approximately 0.04 grams to kilograms.
The Zinc sulfide is found mostly in nature. The deposition of Zinc absorption by the amount of soluble in
aqueous solutions decreases. In this study, the removal of Zinc was investigated by Scenedesmus algae.
Methods: To determine the amount of Zinc absorbed by the absorbent Scenedesmus concentrations of
pollutants under different conditions, adsorbent dose, contact time, pH back and the remaining amount
was measured by atomic absorption. Adsorption isotherms and kinetic modeling of metal ions on the
adsorbent based on the model of Langmuir, Freundlich and Kinetics were determined pseudo-first and
pseudo-second.
Results: absorption and adsorption kinetics by Langmuir and Freundlich isotherm models by the model
described by pseudo first order and pseudo-second. The results showed that the correlation coefficient,
absorption kinetics of pseudo-second-order model with an amount equal to 1 and the balance by the
amount of 0.7926 were described by Freundlich isotherm.
Conclusion: This study showed absorption process due to the high correlation algae Scenedesmus sp
feature is the removal of Zinc And can be to used proposed as appropriate for the removal of the
wastewater.
Keywords: algae Scenedesus, isotherms, sorption kinetics, heavy metal Zinc
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Table 1- Variables used for bioadsorption of zinc heavy metal using green algae Scenedesmus Sp.
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Table 1- Algae Scenedesmus wave number changes before and after absorption Zinc
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Figure 1- FTIR spectroscopy scenedesmus algae to absorb (a) and after absorption of Zinc (b)
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Table 2- Equilibrium constants of Langmuir and Freundlich

oS slo )y s (sla el
R? (mg/g)Qmax (mgll) b R? K n
+1608 1Y VeEY | VAY [ AYAY | Y




Ol)en g (53UT (590 A

A9 olo 457 Ve 0 ylandh coms 3 bumo (g 5808iS5 3 pale s

e

Y.
'—% Yo
i‘! Y.
~”\0 71 T
ih? Ve
. X O AR &
]

(el 8 o) (olas e

y=-14.227x+13.452
R*=0.0559

./9- v A AR

a0y oloopd Jow =Y Sl
Figure 2- Langmuir isotherm model

-
&
y=5.8568x+2.6373 ¥
RZ2=0.7926 S
j = Y-
Y-
Y-
)
) &
&
Sesad B |

TN, oloopd Juw Y Sl
Figure 3- Freundlich isotherm model

At St 53 VAYE L R 5 g s 4t S
P90 42 )0 ad Seibew Joo o5 05 ol 0aliS ol Jgl 4z 0
O L,,_»L.Q.:...; Joles 0529 65‘5 50 o, eols b (g e dJUaJ
TR e P90 A% 50 Ad Sillew Jde 50 odigh wda g il
5 Jsl 42 )0 4l Seiie i d(0) 5 (F) sladss adly

i ge HLES 1) pgd Az o Al S

9 Jol 4o 4t Jow Jold (Sitow Joe 99 5l gl cnl )
Loy (g9) @iz penille o Gl lp pgd Az 4l
g OYoleo Qe);l Cewddy Lo ooleiwl ugemdin Sl
g S oo 90 ol sly ol Cowody R? oY lo,loges
Joe 5l oeled ley sesls as™ ols lis i bl awglas

BRN R T R2 WS go Cond pgd Ao Al Sidw




Y

e (S H Cde Sl g p gl axdllae

(4283) gl

—
1

o

1
1>

In (- 58 258 gle 53 coda s
gt iy i )

1
~

A Yoo YYe. V¥

Jol a0 Al (Sacow Joo -F S5l

Figure 4- Pseudo-first kinetic model

y=0.1011x + 0.0157

O

(4d:35) oylej

Yoo YO«

P99 4 33 A (S Joho -0 JS

Figure 5- Pseudo-second kinetic model

P90 420 a9 Jgl 4y dnd (Sl Juo (gl yiol )b - Y Jgu

Table3- kinetic Model parameters pseudo-first and pseudo-second

Jol 4l S P9 Al S

R* | ky (min) | g, (mg/g) | R’ Ge | Kz (min)
(mg/g)

<A [+ Y¥F FINOY \ /A 120

G5 mp N0 JsSge 055 Djgo 0 g anils |, JsSse

& Ty B Dyge ol Jee B &S GG ] j0 (5
gl JsSse G 2STy 9 S a5 Jdo ol 4 aee

Sge b i wnlp CaS g oo 5wl i oezs 4 enisd

= .

6.4;4)9..9 o)b S99 uoL'> )L"-.'>L.: O5).)45049.«45uk’)iw
@, S iz collB Lo b e ) 5l Sy g 08



ol )en 3 63LT (559 b

a4 oo )ST dee o lods (o j Lo (65909555 g pole A

0 el B ol Gls p g WS (o0 S5 ) (e Qi
299z b cenlie ol glapiSe Jladl ey 1 50 45wl
Sl 5l e (YY) wib oo oot Jlsl slag e slows
Scenedesmus 5 Scenedesmus quadricauda ;..
0,5 eolaiul ST slaJsl=e 5l g9, wid> sl Obliquus
Coms Y0 Ul S, obliquus x> 4 sls lis gl
5 poessY pgnl o)l g5, B3> o S. quadricauda «
(V) ol plas bosls b e (il o2 Y S Gl
Ohls ) @z sy 4 Ses g Bl a5 Sldlae
SialesT onl o e ey e a5l oslitul b (59, 5 e
FoXe XAy byl (Y PH o L
S8 90 ,m sl as sl lis s cd S 5 aids (Pe -
4 50 el aidly (Bl ol aido Ve )3 Qi (n S
b Oh5ln w2 @dwis pignl sy Jols 4 00 aids
6l logai g SYolae (40,51 Cawsas b (YD) ol ylis e ool
9 Jgl a0 anh S Jow 98 sl odal Cawoa R? Y
ooy sesls a5 ol lis Cdo bl awlie 5 pgo a0

LS oo o pgd A )0 Al S Joe 1 eles

add (nl g 2 g Jae j0 05d (o plwl Y S5
Sogod o LEle 9,0 Giz sl (e a5 Cal gl
4 ol g aidl o Dglite Ll a8 glls g 0g (5Kenls
Sty @S Bk (VY gV V)00 (o0 Ojgo 4Y wiz )50
s olts i pisnl 53 W RY (Sien oyt 5 o]
gl 09,8 p gl 5l Gegemiin Sl Lawgs 59, B i oS
2 2> &5 0500 gl OlE (oo AL WS (6 Som
ol aan sl i (55,0 W0 4 ool &, 55%anl o 5,
Cdz olml W yomie 45 0dgd (sl ke Gl Lis e
St 1 oolaal Liceul oals (g5, B ln ol Y wx
Iy @il bwgi odigd i oole Ll ey (lgi oo i
oS @bty ly sl azye Al S 050 oy
Wiz Jobss shls mbe g sl 5B 0 g dizes pdy ciS
Sl Y S g0 5l 3ga (YY) 0,5 oo )18 colail 0,90
50 Slis 1 j0 aS ail e dul> cubyl sl 5 0dl e
5o oaud JLdl sla e slaws b cawliin oley b 0d> oole
a5 ams o li pgo Az Al Sl ol D3l mlaw

‘.ng"\"‘.’.—‘)B 9 S| u.c).m IXVELRLY 4.l>J.A gs’L"“"“’ uA}

Sl 5l ool b (59 (w38 St 9 0 gl oo plonil Wldllas -F Jgur

Table 4- Studies of isotherm and heavy metal Zinc kinetics using algae
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