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Thermodynamic and Adsorption Study of Copper(l1) Removal Using
Anthocyanin Pigment Extracted from Red Cabbage

Abstract

The aim of this study is thermodynamic and adsorption studies for anthocyanins
extracted from red cabbage was used to remove cupper as heavy metal from water.
The adsorption results of cupper ions on anthocyanins surface were collected by
using two adsorption models Langmuir and Freundlich and it is shown that Langmuir
was fit with the adsorption than the Freundlich model.the study of the removal of
copper was by UV and UV rays 540 nm, the results show an increase in the
percentage of removal of copper ions (ll) with increasing the concentration of
anthocyanins The values of the constants for each adsorption models were obtained
and they were as following ;adsorption capacity were equal to Qmax (10.mg/g) and the
value of B (I/mg), and the Freundlich constants were equal to (KF4,85 1/ g, n 8,5))
The first thermodynamic functions were estimated and the results showed the
negative value of enthalpy (H) indicates that adsorption is exothermic, and the value
of negative entropy (S) indicates the organized of the adsorption process on the

surface of the adsorbent.

Keywords: adsorption, anthocyanins, thermodynamic functions, Langmuir,
Freundlich, copper.
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gl OY ety sl aiug ualily il i) e @sd (ulaall Gligl Sl
e laeYly ikl salal o SleVly dudlaie dubus phaod Ao (gring Guibugi)
goill dia axy a5 S4 Canall xiy (Giles et.al., 1960 ). Gilles Dls i
Al e Loy Aladl) mhandd) adlsag il iV disay oalasll cilisia G ddadll 3gall
Cafiy Lo Lusilaie ral dh 4 &5 Galaie ye mhae oy dipall mhace (358 3l )

cOalaig = deail ey ety el ey Y

Ce/qe

Ce(mg/L)

(e paliioa) il i) mdac e (ulaall ligl i3l afighl jaeatY :§ J<a
aaYl Cagalall
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il 258 axigil 5.3

ded dlaclgy o233 Ky (s2llg ¢ liieY) Cllaal Gulie Gilaipdl el JSAl i,
@ ¢ Bl Gailad are ) daally ¢ el Balall Gl 355 asip Allg o 0l
10 51 o N oded cl€ 13 .0 culill a coaliall eV el cclldl L alall JSa)
Bl salall puilaidll ye mhaal) e s SheY) o) ) el 1368 ¢ (1 e J8 1/0)
s il e b Y of I Wad udis o (Ryabukhova et al., 2000)

(Weber et al., 1974) .okl

XV, 0Ny =

AV =2R o 25

15

log gqe

0.5

2 1.5 1 0.5 0
log Ce

O paliiuall Gl i) mlaw Jo paladll iligdl 31el a5ig5) Gadaig 16 JS&
aaY!) Cagalal)

sl e Gulatll Sl SIRY (N afie5Y) ¢ ead culgi 12 Jota

Isotherms Parameters
Quax (Mg/9) b (1/mg) R?
Langmuir 1000 3,88x1073 0,927
Freundlich Parameters
Kr (1/9) n R?
4,85 8,5 0,973
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5] AulSaabiasa il Jlsal ciy SV e Bl das il 6.3

Y5y ASaalinga il Jlgall aanil 15eY) ol e Blall dapy s ik duhy s
@y Jlieol Badse dayd die A3y ded  aad IRV daw o) 2ag . Y] danla e
P e LSalingasill Jlgall lilea 2AS, AH AG, Ji 4Salbage il Jlsall s
Guea sy a9 Hlall dajal HlaY) ol culh a9 Ke Pla (e oY) cb Glaes

(Vukosavljevi¢ et al., 2003) ddtl) dlaladll

QE 169mg /g
ke = Co = Toman ®

:L'j Cus

(9m/mg) skl salall LS 2Q€, sFall B2l (1l S 5= (Mg/L) Ce

dsaall 4 bl daaad &g b i) mhae do (uladl) Gligd el lea Pla (4
4l AH® (J/mol) dad (IS 5 digie 3553 90 8)ha 40 223

O e dus phall sylda cilS f5eY) ddee o) ia (Al-Degs et al., 2007 )
Jadll (aliadl ) gap Lee lapliml deje JB mhall o spdidl el clisall
Cigilall e dnpdieaall Gibgidl daiill Shall JeCu (I) il Sl o Jalad)
Saaally Sl g Bl 3l e oy (iS50 (535858 e senY)

btV AS g DU AL Al cipll Al ) dsLay (Ho et.al., 2000)
ddee o8 Hlall Baldd) B Aflpdial Gulatl) Clinl yeal) Casildl Gl e i)
iadll Ly (Kong et al., 2014 ) .(AS< 0) o5& ¥l sda fie 3 Sl
A Biaall Gulaill ciligly Ll S 5] o o J5 0 ag U 8lly Al
& sl (e mhaudl e ) dall Jiad s (mladl ghld)) dam mhdd) e
(Zhou et al., 2011)(sorption) alaic¥ly jeY) dudec Ciganl 1aag Joladll
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T °C AG® (J/mol) AH° (J/mol) AS° (J/mol -K)
90 -211 --1053 -130
d.da.ﬁ\ 4

S ) Janl) 505 Cning)
dalia Jaaii il bty iieel) Balal mdaw b bl Cisia)
O ailbly peladll Sligd bl o ddle BlS maws 5 Ao mhaw
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SIEY) s e Hhall syjla @il Y] dlee gl Auh)ll Cinal

H LSaalia ge A1)

S RN ) e Jy G el Ges Sl A0l Aed) L e

Ge Ju S gl A dedlly SRl ddle dla )z las

o ol gl s Jaaly GabiasiY) Bl okl mha Hll
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ey Gdvig il e bl e Aedle ST J5eY1 peadY apdio)
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