UNANEYD

'
N v A o

noUszasAtiednudadeniinadenisgadudden Reactive Red 120 uag@nwn

[

Uil
AaNdRANIINIEAImLaznIsaivesiiduneulndn LazedulengAinssun1IRATuMELUUIIABINIY
L4 s 1 [ 1 ¥ 1 a L4
Faunamans leluivey wazguvnarans nismaaesiueanidu 3 du laud (1) n193Asen

AnantRvesnaduslgnaila SEM, EDX, FTIR uag XPS (2) Mifnwinisaaduiuuny tagldildy

o I a 1

AoulndnUIua 0.3 nFu NAudNTuSHAuYesddeulutie 100-300 Hadnsusedns A1 pH g

3

ludaa 2-10 gungil 30-50 eeAlwaldea uazlia1dula 10-360 Uil uay (3) N15IATIEN

LUUT188IN159ATU HaN1SNAABINUIINIIARdUAnTUBE1TInLS luTIsHAuLazIddn e lng

a v a

dll v o oA X o v a a & A =
ﬁNQaLN@LQaWﬁMNﬁLWN%U I@EJﬁﬂ']')%miﬂﬂigaﬂ/lﬁﬂ7WﬂW§@@%U§QWq®ﬁ@V}Q§UWQQJ 40 D9ALYALYYE

a U 1 a =

A1 pH 2 wsnzan wazanududuiEusue sdden 300 fadnsusedns sesasnfoanmgl 30 uay
50 8aAYALTEd AUAIRU N1sANYIRaUNamanTHUIYeyaNIINAaeIaeAARBNAULUTT A8
UfBendusiuanaiiion (Pseudo-second-order) InefiAndidszans (R?) eglugasyszanas 0.94-0.99
wandlifiuinalnmagaduiendesiuuiseefuuiuivessgady msAnwlelomeuntsgady

wuirteyaaenndesivlelumaniuunsuivainaduuulauiles ansiinsgaduiuuraietuuy

[

fuRanldadinane wonINLNITIATIERLUUTINIWAIIUNTEAUAINAUNITOGITTEa  wudne

v

WANUNTEAY (Ea) V0In139nduddan Reactive Red 120 agllugae 3.3-7.29 Alagasielua Faulue

o 1

wasunseiulusEaua Usd

Nszvrunsgaduausainluliiswazaenntediunalnnsnagy

v
=< v (%

Wl Aduaeulndniiwunduddidnenmlunisussyndlddutangadusuyuen \Julinsee

dwnnaey wagwungaudmiun1suniaudeainananssudme



ABSTRACT

This research aimed to investigate the factors affecting the adsorption of Reactive
Red 120 dye and to study the physical and chemical properties of composite films. The
adsorption behavior was explained using kinetic, isotherm, and thermodynamic models. The
experiments were divided into three parts: (1) characterization of the adsorbent using SEM,
EDX, FTIR, and XPS techniques; (2) batch adsorption studies using 0.3 g of composite film
with initial dye concentrations ranging from 100-300 mg/L, pH values of 2-10, temperatures
of 30-50 °C, and contact times of 10-360 minutes; and (3) analysis of adsorption models.
The results showed that adsorption occurred rapidly during the initial stage and gradually
approached equilibrium as the contact time increased. The optimal conditions for maximum
adsorption efficiency were observed at 40 °C and pH 2 with an initial dye concentration of
300 mg/L, followed by temperatures of 30 and 50 °C, respectively: The kinetic study
indicated that the experimental data were best described by the pseudo-second-order
kinetic model, with correlation coefficients (R2) ranging from approximately 0.94 to 0.99,
suggesting that the adsorption mechanism involved chemisorption on the adsorbent surface.
The adsorption isotherm analysis revealed that the experimental data fitted the Freundlich
isotherm model better than the Langmuir model, indicating multilayer adsorption on a
heterogeneous surface. Furthermore, the activation energy calculated from the Arrhenius
equation ranged' from 3.3 to 7.29 kJ/mol, which is relatively low, suggesting that the
adsorption ‘process .can occur easily and is consistent with a chemisorption mechanism.
Therefore, the developed composite film demonstrates potential as a low-cost,
environmentally friendly adsorbent suitable for treating dye-contaminated wastewater from

the textile industry.



