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Abstract
This investigations examines the efficiency of the consumed tea leaves (CTL)

locally obtained from some houses after preparation of tea beverage in the removal of a basic
dye model called Crystal violet (CV) from its aqueous solution. A series of experiments were
conducted in a batch mode system to assess the effects of CTL adsorbent dose (10-50) mg,
pH (3.5-8.5), contact time (5-30 min), and CV initial concentrations (50-100) mg/l, The
results showed that the sorption exhibited high efficiency for CV adsorption and the
equilibrium state could be achieved in approximately 20 minutes for the different CV initial
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concentrations. CV uptake was proved to increase with the increase in CTL dose, pH, contact
time and CV initial concentration. The applicability of Lungmuir and Freunflich isotherm
equations was investigated, and the Lungmuir isotherm exhibited a better fit with the
experimental data with linear regression value (R? of 0.9935. The maximum isotherm
capacity (qm) obtained from Lungmuir isotherm model, assuming that adsorption occurs on
localized sites with no interaction between adsorbate molecules and maximum adsorption
occurs when the surface is covered by a monolayer of adsorbate, was 119 mg/g for CV.
Therefore, CTL has the potential to be used as a local abundant low-cost eco-friendly
adsorbent for the removal of CV from aqueous solutions.
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(CTL)

da ) ABBYE 50 150 7o Jae 6.5 = pH dslaall s goas () 4a )3 «(J/pale 100 (CV) 4 3S ]
[% (2 + 26) Jsladli 5

.(Isotherm Analysis) 8_l_adl Jaad Juladi 6.3

L %M‘J (Ce) 3 (Ce/C]e) o Lo 4830l dv\é e 4-‘1‘; d}"ﬂ\ (‘-‘ <5L‘= gf\:‘-‘ o) (8,9) dS...’IJ\ C‘-*"J‘
(0.9935) s~ 8= J< (Linear regression value) hall alxi ¥l ded & 38 (log Ce) 5 (Iog ge) o
) ) il SIS A dadl) 28Dl IR (e @daliil) Ay saaiall dad e JS ladiud 5 )l e (0.9902) 5
Ll Jaaiall @il (1 e &3 [33] (Freundlich) s (Lungmuir) Lea 55 ) jall Jalad Llds b e 8
(1) Jsaall & claladdl DA (4
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s (Lungmuir )wa s(Isotherm equations) 3l all Jalad Lalss lad Jlilee & 8306l 2l o(1) Jsaa
(CTL) &) e salll Aol 53(CV) A ) 3l 2ie 5 ) yal) Jaledy 283l il «(Freundlich)

Freundlich g sl Lungmuir giga
R? N Ke (I/g) R 1/Ce (1IMg) | Gmax (Mg/g)
0.9902 1.648 1.745 0.9935 0.0096 119

z3sads (Lungmuir) z3sei alad) 3 ) all Jalad Lalds lad Jlileay Aaldll (Constants) <ul sill ad (= je o
5ol Jabas ol ok Alalae il 5w i i (1) Jsaad) B Legle Jeasiiall cilibul) Gulad e (Freundlich)
Adadill 1l 5alls Galadl ClasiW 5 (gmax (MO/Q)) sl ) Y dans (3ay Lt 5 (LUngmuir) z 3 se dalil)
sl ) 3ie¥) dass o ey (Ce) 5 (Celle) o 48Dl day sy s (Al aus )N DS e (1/Ce (I/mQ))
@ sally (alall Qi A 5l & el aa/pale 119 (Jlsan 5a88 @il (CTL) Aol 52 (CV) 43l (Gmax)
31 oadl Jalad Llas lad Alalaal () 5 (K (1/9)) e Ol el seanle/ 51000962 () sae (1/Ce) Adaiil
el sl e Lgiadlas 31 5eY) 55 &) 5eY) Al el Legaladinl a3 (Freundlich) g seis dalal)
baie Al ) 3ieY) kel (alal) alail) muay LS ¢ iiall 4y 8 () - daladl degdll culSlalS 4l Tas Cag jeall

[34] =l
2 1 y = 0.6068x + 0.5567
1.95 ~ R? = 0.9902
1.9 1
1.85 -
1.8 1
S 175 A
8 1.7
1.65 -
1.6 1
1.55 A
1-5 T T T T T T T
1.5 1.6 1.7 1.8 1.9 2 2.1 2.2
log Ce
Alginall gLl 3 sl (CV) aaxall ) 3Y (Freundlich) z3seil 3 all Jalad Jiay Slo sy 2(8) JS4&
(CTL)
1.75 - y =0.0084x + 0.8736
1.7 - R?=0.9935
1.65
1.6
1.55 A
(B}
S 1.5
O 1.45 A
© 1.4
1.35 A
1.3 4
1.25 T T T T T T T T T T T 1
45 50 55 60 65 70 75 80 85 90 95 100 105
CTL Ce (mg/l)

Algiaall il 1,5k (CV) daall ) 3iY (Langmuir) z3sed sl pall Jaled Jiay i sy 2(9) JS&
(CTL)

CalS (Langmuir) g2 sed (sl 955331 Qe Lalall (R?) dad of ey (9) 5 (8) Akl JSEY) P8 (3
(Isotherm  3_) all Jalad Lalas Jad dalas o)) 7 i 8 4dle 5 (Freundlich) zise dalall dlli o el
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Gl ddaatl) Jady A )R o) a8 8 g) ) e eU:'..'d B zagad a3 (LUngmuir) G'A}A.'d quations)
A eyl salall adiia C_Ln.u e 5 yiaall 3alall (Monolyer coverage) 2y eUazl

Aol 5l A 1Y (CTL) Algiondl A2 51 () 5 5ol Al 5 e s £(2) s
AT ) k) dadail dgalall ) 6 Alssall @l ae Al ) o L Alad) (CV)

A dmax (Mg/g) lxey! dew LyaeY) saldll

25 11.99 (at 50 0C) Citrulus Lanatus Rind For CV (1)

8 33 Acacia nilotica leaves for CV  (2)

12 23 Coffee ground activated carbon  (3)

35 8.7 Arundo donax root carbon 4)
Aallad) 2l 119 Spent tea leaves for CV (5)
Lald sus Sfel ssle Jidh ooy Alle Sfie) daw W (CTL) o dpial el PlA (e peuaing
(CV) dasa iy

dadal 4

i Gladl 4ilSe el 5eS (CTL) dSlginad) Ll )5 Wy Jlasind (Sl 4dl (i Al all &l J3A (g
oaid g A1 3Y Al el 2 seS Alelis Flady Lealadiul g el ddaall gl (gl (e lggle Janlly lerea
On desane Jais Y] dlee Aol e 5l &5 0l Jilaall (e (CV) dusndiall 35001 daa 30 53
a1 a5 o(PH) s soued) oY1 A 0 65 yiaal) salall 43aS 63 Jiaall Balall 380 53 Jia 4l 3al) Jal s2l)

6.5 )38 (PH) (s sed) Gl da o sie Lo Juaatll 25 40 5] s ol ) i)

83055 coail¥) ey ((CTL) Algiusall (SLEN (315l 43S 3L 30 (CV) Apmnsdial 5y 51l Aapal A Y1 Aot i i
(Langmuir) Lea 3 ) all Jalad Lalss Jad Silaleay dalad) Jal gall G g gl 8l 50085 23 Zaaall 291 g¥) 580 53l
Jalad Lol ad lalaay dliee S (Equilibrium data) o)) sill ddais iy Jeadl of aiis (Freundlich) s
(Langmuir) _) =l

s e Cam JS (85550 38 5ie ) e (CTL) ASlgiunall Ll (31 )l Wy o i) Sy Al pall 038 JDIA (1
0o (CV) L) 5y gl Bapum A1 3) A o Allnd g ) il 30le Ll Apanl H3SY1 5 0le 2805 (6 ZUa3 ¥ 5 Al
Al Lella
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