A3 Tl (0 g1 88 A 3 Gl e Aqital) ) Fiaal) aladiad
4 glall olall (e § Ll

KK~
Jubad Gubll (39 5
ejﬁ\@“\aﬂ\%)édﬂﬂh&“@)
(Z\:‘-‘:‘M‘ s Laaxsll)

) )
(il qlle deacy/ 2

oudaly Cde/ 3

o olal) d,ls
Sedad)l e dllal) daala
403 gradl Ay jal) A<laal) - Baa

aY oY sla -2V E6) (laa



A3 Tl ¢ 90 88 A 3 L) e Axital) &) Jiaal) aladiu
25 glal) olual) (e §Laa¥)

oAl palidiua)

D) QLY Aol )31 il e (AC) Ldill (s KU juaat A8 maia s A Aul ) sda Chagd
ZU) 3 sact s ol seS Lghe 5alY] Sy Al A0 gl gy jal) ASLadl) 3 5 iS5 540 i) (PTF) Jeidl
el Iapsiil) 35k aladiuly @dldg g lual) (e olaall 4as A dlle dllad 5 A8S5 JBL adiall (550 SU
33 8ol (pe (gl sl al) et LS 35S Agllad 53 (o e aitall (5 pSH a3l g 51 al
GV Gilisall s (RNB) calass «(CR) oY) 5o o8l) i (e 45 kel olsall 4 8 PTFAC J
g5 Al V) drpall 3855 chaa geall da a5 ¢ Flaal) AueS S Al Jalge 5 iy k@i (MB)
050 XU alesall 15 555 alusall jlad o gia 5 alsall ana  Mea) 5 Gondand) Galisd) alag) &5 LS adlaiY)
ol &5 WS Brunaua-Emmet-Teller (BET) (e ca sl 3l el 48 )la ddasd g peasd) Jadial)
cand o S Ll dia geall s 535 anzieai o3 (3 PTFAC - (pHZPC) Lbeal) ddads diai s Uy ) 3¢
SEM gulall (S5 581 jeadll Gk e daste da 0 £ov e sl Wil g SN S
daaily ¥ s sugl a8 ) die Galiaial) dylled i) Caaua gl 231y TEM 38U 3 S jeall
Ly Yo A aa /ame Y7,0A 5 can / ane 4,V9 5 can / ane £,99 W laie (5 geaaill Galiaial da )
ot s lial) 5 jiad) salall A€ N Jeagill 3 WS Mgl e (RhB dawas CRs MB diual alli
ZMB 99.9 I A Juai 45 glall 3Laall (e ilaaall A1 DU Alle dunss b} il s PTFAC (e ps +)) ¢
i Y ddee o D) 3ieY) dglead 4l all Al sl WS /RNB 99.865 ZCR 98.245
Voot MB danal aa / 630 29.58 (4 5 (5 el jaad¥ dxs alag) &5 Langmuir oseadY z3 s
5 ol 15O A8 all duljall s gl LS RhB dawal aa / ase Y1,0 5 CR 4aal an / aas
+.1 5 CR 4202 0.99 «uilS Jelaill 13¢) (R?) Lol )V cblalaa (o G 481 30 A0 435,01 23 il aiy
Y Alladl sall Gpeall sbie i) ai edlld ) Ayl Jsil e (MBs RhB ¢laal! as
Llee A JulS apl Ualiaial @ jglal 285 PTFAC abaiel bale daul 53 455 55080 5 435 501 ¢ Lual)
AR @l ysn 0 I Jead 20all 558 () as 55 (PTFAC aladind sale) L6 Lul )2 23 LS ) yiaY)
s3 iy RhB 4ua s CR Ziaal pH 2.5 5 MB diual A,0 dua gaall da o die Jaeadl haidll el
<l Jiaa (& (PTFAC) dae )l lildil) (e b jumsall Lol ¢ 50 SU A e <l Jiadll o I il



dad s dlle Adlady aal) Copeall slia e §la¥) A 5Y Lealadinl (Sary Aladl s sa0aiall 5 sl
el 48yl 5 ALl



Using Agriculture Waste Productive Adsorbent
as an Activated Carbon for Removing Dyes

from Contaminated Water

By
Shoruq Altayeb Fateel

A thesis submitted for the requirements of the degree of Master of Science

(Analytical Chemistry)

Supervised By
Dr. Basma G. Alhogbi

Dr. Effat Bahaidarah

FACULTY OF SCIENCE
KING ABDULAZIZ UNIVERSITY
JEDDAH-SAUDI ARABIA

Ramadan 1441H- May 2020G



Using Agriculture Waste Productive Adsorbent as an Activated

Carbon for Removing Dyes from Contaminated Water

Shoruq Altayeb Fateel

Abstract

This study describes a facile trend for preparation a chemical-thermal activation
method for synthesized activated carbon (AC) from cost-effective palm-tree fiber
agriculture waste (PTF) by chemical activation and thermal activation method. To
investigate the adsorption efficiency of PTFAC for removal of Congo Red (CR),
Rhodamine B (RhB)and Methylene blue (MB) dyes from wastewater the effective-
ness of a different parameters such as adsorbent dosage, pH, initial dye concentration
and contact time were investigated using batch experiments. The surface area, total
pore volume, average pore diameter and pores size distribution of synthesized acti-
vated carbon were examined by Brunauer—-Emmett-Teller (BET) N2 adsorption
method. Zeta potential and Zero-point charge (pHzpc) of synthesized PTFAC and pH
of the solution mixture were also measured. The morphology of the synthesized acti-
vated carbon at 400°C was examined by scanning electron microscope SEM and
transmission electron microscope TEM. The results revealed that enhancement in
adsorption capacity was observed at pH 2, with maximum adsorption capacity 4.99
mg/g, 9.79 mg/g and 26.58mg/g at 30 min contact time for MB dye, CR dye and
RhB dye, respectively. The optimum adsorbent dosage of the PTFAC was 0.10 g
with high percentage removal of dyes, moreover, for MB was 99.9 %, CR was 98.24
% and RhB was 99.86 %. The adsorption isotherm study found the adsorption pro-
cess fitted well the Langmuir model and Langmuir maximum capacity were 29.58
mg/g for MB, 10.4 mg/g for CR and 26.5 mg/g for RhB. The adsorption kinetic study



found the adsorption process obey Pseudo-second order model while the correlation
coefficients (R?) of this reaction were 0.99, for CR, and 0.1, for RhB and MB dyes.
In addition, the sample of environmental wastewater was examined by PTFAC ad-
sorbent to remove anionic and cationic dyes and showed nearly complete uptake in
the adsorption process. The reusability of PTFAC showed the ability of its regenera-
tion until 5 cycles by using adjusted distilled water at pH 8.5 for desorption MB dye
and pH 2.5 for desorption CR and RhB dye. This means that economical, renewable,
and efficient adsorbent (PTFAC) prepared from agriculture waste could be used for

the elimination of dyes from wastewater with the possibility of its regeneration.



