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Abstract

The field of leathers and textiles with diversity of colours is considered the biggest
industries contributing to the production of huge amounts of waters polluted with dyes.
Basic dyes are among many classes of dyes and coloring materials; methylene blue dye
(MB) is one type of such class. The removal of dyes from industrial wastewater has
represented an obsession which alarmed people to the environmental issues. Industrial
wastewater polluted with dyes can impose risk to the environment and people’s health. In
this study, investigations on the feasibility of using consumed coffee residue (CCR) in
removal of MB from its aqueous solution were carried out.
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Batch kinetics mode adsorption and equilibrium isotherm experiments were studied for
the investigation of the studied dye. The effect of some physical variables such as initial
concentration of MB dye, mass of adsorbent, size of adsorbent, time of shaking on the
adsorption process were analyzed. The final results showed that equilibrium data of the
adsorption process fitted to the Pseudo second order kinetic model. The mass of the
adsorbents (CCR) and their sizes can significantly have an effect on the adsorption
process. Besides, a clear correlation was found between the increment of initial
concentration of MB dye and its result on the increment of adsorption capacity (g). From
the results, it was proved that the equilibrium data is also consistent with Langmuir
Isotherm Model.
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Laas atisl z3saty Lalall 5)lal) Jobes Lalis Jad Alalee Culh ad i 5.0.997 = R? s value
) 1/Ce dndill ailsall sai laaV) 5085 MY/Y 5anss )32 Qmax Ssmall] lia¥) Aras (Dl
sl e Ce 5 Celfe G A8l Jasyy (53 Al an)ll DA (e /MG 33850 3080l (KL ¢ ey

48



Al 5oell Wlas alasinls Sl Ledglan (he () bl Gasa 5 saalell Aaball Jaciy Ay

A CilS Lt aa/pale 24.390 s cilS 5N sale Aauyy Zaacall (gpeadl) 1Y) dan of ey
palef 110.164 s datil) 28)sally alall Cl3asy)

el aie gyhall Jalasy dalaiall Freundlich s Langmuir ge dSVs)lhall Jolas dals Jod Jlales il .1 Jsaa
Bl L 55aeY) sale ddandss 3y ) Cpliiall daaa

Freundlich z s

Langmuir z s«

R2

n

K: (I/8)

R2

K (I/mg)

gmax (ME/8)

0.926

0.125

7.962

0.997

0.164

24. 390

b Al aa ASlgiaal) 55l LA ieY) daw 4\

leia Gl ¢[48-42] aglaalls dueh)il) slsall (any clilial (goalll Aand) A5jlie 2 Joan s
@ & 6 Y Jolae ade Gl (gine Jolaes gl saly (43 42] Ladie 05 A e ene
sl Wy e (3)30) Guliall Baa Sy Jadd) gl 73l 5l Jalas .8 JSGEDTA

e Al oa b Alaidl 35390 cpliall i ey Akl 556l LAY Qmax sl SleY) Aew .2 Jpon
Al @lul) 8 dlad) @l

&l Freundlich z s Langmuir z 35« sakall) — Sf3ia¥) 5ol
R2 n Ks (1/8) R2 Ki Qmax (853aal)
(/mg) | (mg/g)
42 0.9928 | 1.74 2.82 0.9178 | 0.485 36.6 | ACDS-(CV)
43 0.94 2.06 6.77 0.970 0.06 625 | ACCR 25%, -
(phenaol)
44 0.9411 | 1.27 3.70 0.9904 | 0.0307 | 202.43 | EB-EDTA - (MB)
45 0.9742 | 2.350 | 4.306 | 0.9656 | 0.0266 | 42.46 | TW —(Cr*)
46 0.968 146 |0.4518 | 0.986 | 0.0015 | 85.99 | EPSP - (CV)
47 0.9416 33 5.1926 | 0.9642 | 0.2687 | 18.73 | SCG - (MB)
48 0.983 | 1.838 | 7.613 0.968 0.120 49.51 | CWS - (MB), (50

oc)

ACDS: Activated carbon date stones; ACCR: Activated carbon coffee residue; EB-EDTA:
Modified sugar bagass with EDTA; TW: Tea waste; EPSP: Formosa papaya seed powder;
SCG: Spent coffee grounds; CWS: Crofton weed stalk.

L ey lealatinl o ([48-45] dallaa (ol 05 5] dse Jic Jsanll 8 slsall 3 cn A ([44]
Baas 33V coliiadl daaca Jie glaall §f ([45] sl g SU Gad ([43] gpaall Jsdll S
1 Jsaa 255l Al 28 Alghaia) el Ales 40i )] Aadls [48-46 42] CV Zamustis 3L
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lally bl &) e ASall Zisas n @S s gsdas el OASA s DA Ge L i)
WK )y i JEL LR? = 0.996 Jeas aaad) Lalayyl delbee A (e blasa Leale Jeaniiall
el adll g51 e Al D)) culS Rate-limiting step Jelall Jare waad sghaa b JY iyl
W) Jady 50 ([33] Aaalall bl gaal &b lall ladl liey) AR PN Jis) Chemosorption
Ll g sl esiiaall saldlly lmeY) sale o clig sSVL ASHLad) e Valency forces slsall (ss
A A5 e SIeY) Jaee il g 5 [41] @luhal) gaal i ela LS g Covalent forces
b pblll iy Slope aaiall cued DA e (G8) e () ey O)ll Ala die 1Y) Ay Ko
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