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ABSTRAK

Akses kepada air minuman yang selamat adalah amat dititikberatkan di negar
membangun. Air permukaan adalah sumber air yang biasa digunakan. Keracunan lagamiberat
telah menjadi ancaman besar kepada alam sekitar akibat air sisa industri. Plu lM\‘nkel,
tembaga, dan kadmium adalah logam berat yang paling toksik dalam ai %ar. la
mempunyai kesan berbahaya seperti barah paru-paru, kerosakan buah pin%W angguan
mental dan saraf. Kaedah konvensional untuk menyingkirkan logam toksik dan peWwarna dari
air sisa seperti penggunaan karbon teraktif komersial sangat mahal untuk egara dunia
ketiga. Objektif utama kajian ini adalah untuk menilai kemampuan karben teraktif yang
dihasilkan daripada hasil buangan pertanian (sekam padi, sabut kelaw ol jagung, kulit
kayu neem dan kulit kayu Moringa oleifera) untuk menyingkirkan m Berat (tembaga (I1),
kadmium (11, plumbum (I1) dan nikel (1)), pewarna (metilena bi u)%ﬂn teraktif dihasilkan
menggunakan kaedah berkarbonasi dalam keadaan lengai de gaktifan kimia dalam
asid (asid hidroklorik dan acid sulfurik) (0.1N) dan alkali (n

nisbah berbeza pada suhu yang berlainan. Proses penyerap ukan gunakan pelarut
karbona idroklorik
adalah pelarut terbaik untuk menyerap bahan cemar yang dimuat dari penjerap.*P um

|
disingkirkan sepenuhnya dari larutan tercemar menggunal ima jenis karboh t aktég:?lam
proses penjerapan kumpulan, tembaga (97.00 %, 9 0, 64.49 9 0 /o,-b& 4 %),
kadmium (56.72 %, 54.16 %,69.40 %, 41.48 %, 56.00 %)"& nikel (82.22 % 81.79'?6:83.35 %,

88.10 %, 82.30 %) disingkirkan dari larutan terce kar~b@ht’a f sekamypadi, sabut
kelapa, tongkol jagung, kulit kayu neem dan Moringa olei sing- % pada pH 6
menggunakan dos yang lebih rendah (0.025 pa ilik ( °C). Kuantiti
maksimum pengambilan plumbum pada, m imb alah 4@.51, 43.08, 47.16,
tif enje tertinggi penjerap

adalah kulit (sekam padi, sabut kelapa, tongkol jagungykulit ee an kulit kayu Moringa
oleifera). Karbon teraktif kulit kayu Méﬁ oleifera dihasi an suhu karbonisasi pada
700 °C dan nisbah impregnasi ZnC n H,S@7 hingga 'arand“pada nisbah 5:1. Daripada
penjerap yang dihasilkan dicirikan engglmak Mikro‘ﬁemindai Electron (SEM),
Brunauer-Emmett-Teller (BET),4&kourier-Trans amer IR) dan analisis proximate.
j aik ke%a luas permukaan yang baiklah

Moringa oleifera menunjukkan has
reu Berpadanan baik dengan pekali
afigmuir dan model D-R. Model tertib

(439.23 m2/g) dan isipadu pori

regresi (R?=1) untuk datafeksper

kedua juga berpadanan r n. Dari data FTIR, sebahagian besar
sil dan metoksi untuk menyerap logam
kan bahawa metilena biru dikeluarkan

karbon teraktif mengandungi p

berat dan pewarna. Nmen I! i

dari air tercemar d mengg teraktif. Kuantiti maksimum pengambilan
ial

metilena biru (qw 108. /g, 107.71 mg/g, 109.34 mg/g, dan 108.12
mg/g menggu% am/padi,
-mas

ela ngkol jagung, kulit kayu neem dan Moringa
oleifera masi g.
v v):




ABSTRACT

Access to safe drinking water is the most concern in developing countries. Surface w

common source of usable water. Heavy metal toxicity has become a great thteat te, the
environment due to industrial wastewater. Lead, nickel, copper, and cadmium are m oxic
heavy metals in polluted water. It has harmful effects such as lung cancer, 'a‘r?amage,
mental and nerve disorder. Conventional methods for removing toxic metah%ﬂyes from
wastewater such as the use of commercial activated carbon are very expensive for third-world
countries. The main objective of this study was to evaluate the ability ivated carbon
produced from agricultural waste-products (rice husk, coconut coir, corn cobs, neem bark and
Moringa oleifera bark) to remove heavy metals (copper (11), cadmium d (1) and nickel
(1)), and dye (methylene blue). The activated carbons were produc ing Carbonized method
peratures. Desorption
process were conducted using 0.1M acid (hydrochloric acid ulphurie acid) and basic

(sodium carbonate) solutions. Hydrochloric acid was t deserb loaded
contaminants from the adsorbents. The lead was absolute Wd aqueous
solution in 5 mg/L using five types of activated carbon. Inghe ba rpti cess, copper
(97.00 %, 97.52 %, 64.49 %, 36.60 %, 98.24 %), cadmiu 169 61.40 1.48
% 56.00 %) and nickel (92.22 %, 81.79 %, 83.35 %, %, 82.30 %) Were feméved from

spiked aqueous solution in 5 mg/L by activated carbon ice husk, Cocoput coiﬁzcorn cobs,
neem bark, and Moringa oleifera bark, respectivel 6 usiag lo osa%@.OZS 0/100
t

mL) at room temperature (25 + 1 °C). The maximumyquantity~of Tead upt equilibrium
time was (46.51, 43.08, 47.16, 51.57, 53.73 Ming five activated ¢ ns of rice husk,
%a ark, ely. Tb,ghlghest adsorption

coconut coir, corn cobs, neem bark, Moringa
capacity of adsorbents was Moringa oIeiM Activated on o ringa oleifera bark
was produced with carbonization temperature at’70 QC\ans impregnation ratio of ZnCl, with
H>SO, to charcoal at ratio 5:1. The pro@ell adsor raCterized using Scanning
Electron Microscopy (SEM), Brunaugr-Emmett-Teller T),c Feurier-Transform Infrared
(FTIR) and proximate analysis. i leifera bark:shewed c'7best adsorption results due
to well surface area (439.23 ma/g) _and,pore v .189 cma¥/g). Freundlich isotherm was
well fitted with coefficient re re&u{Rz 1 erimegtakdata than the Langmuir and D-
R model. The second order mgcTo was clos
ar

tted (% 1) with experimental data. From
FTIR data, most of the aétivate bon cantain
adsorb heavy metals an . A further experi
ater

qu@'? , carboxyl and methoxy groups to
ent howed that methylene blue was greatly

removed from spiked g The maximum quantity of methylene
blue (gmax) uptake wi &94 mglg, ma/g .71 mg/g, 109.34 mg/g, and 108.12 mg/g
using rice husk, co&o r,c eem nd Moringa oleifera bark, respectively.
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Figure 3.8 Langmuir plot for (a) nickel, (b) cadmium, and (c) copper adsorption of
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Figure 3.21 Desorption efficacy with 0.1N HCI during several cycles for cadmium of
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