/x

available online @ www.jcst.icre.ac.ir

o, .,r”-.;
—A RZLE r:"

Journal of Color Science and Technology

Wiisy of Scene Research and ecnology Journal of Color Science and Technology, 16, 4(2023), 373-384 WWW_jCSLiCre.aciT

Institute for Color
Science & Technology

Article type: Research article
Open access

Investigation of the Ability of Synthesized Layered Double Hydroxide Ni/Al to

Remove Tartrazine Dye

Ali Ahmadi Iranshahi, Ghazaleh Kouchakzadeh”
1- Department of Chemistry, Islamic Azad University, Khorramabad branch, P.O.Box: 536/68135, Khorramabad, Iran

ARTICLE INFO

Article history:

Received: 02-03-2022

Accepted: 23-07-2022
Available online: 06-03-2023
Print ISSN: 1735-8779
Online ISSN: 2383-2169

DOR: 20.1001.1.17358779.1401.16.4.6.4

ABSTRACT

Keywords:

Dye removal

Layered double hydroxide Ni/Al
Tartrazine dye
Pseudo-first-order kinetics

In this research, the first layered double hydroxide Ni/Al was synthesized by co-
precipitation method, and then it was used to remove tartrazine dye from an aqueous
solution. The synthesized adsorbent was characterized by X-ray diffraction and a
scanning electron microscope. Initial concentration, contact time, pH, the dose of
adsorbent and temperature were optimized in this adsorption process. The dye
removal percentage and maximum adsorption capacity were 98 % and 3333.33 mg.g-
1, respectively. The results showed that the adsorption kinetics follow pseudo-first--
order model. According to thermodynamic results, the process of dye removal by
synthesized adsorbent is exothermic, spontaneous, and accompanied by decreasing
irregularity. This research showed that layered double hydroxide Ni-Al could be an
efficient adsorbent for tartrazine removal from an aqueous solution.
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Figure 1: Molecular structure of Tartrazine dye
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Figure 2: XRD pattern of synthesized Layered double hydroxide.
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Table 1: Thermodynamics parameters of tartrazine dye adsorption by Ni-Al LDH in different temperatures and 200 ppm concentration
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Table 2: Comparison of adsorption capacity for tartrazine dye removal in several studies.

Zn,Al/CI LDH
chitosan/polyaniline
polystyrene/Fe;04

Ni-Al LDH

282.48 8
584.0 10
480.0 14

3333.33 This work

.Y+« ppm Q.B.Lé)a Ni/Al LDH S92 w}‘;ﬁ)u Sj) @Ja..a ol 61).} ).15.4555/ gs""‘l““‘ ol f}sj}i‘ Lg‘.tb)..,.é.';c Ry J,Jq
Table 3: Parameters of Langmuir isotherm for tartrazine dye adsorption by Ni-Al LDH in 200 ppm concentration.

dm(mg.g™)
K. (L.mg™)

Langmuir

3333.33
3.54x10
0.93
0.922

YYY-YAL E(EN) V7 /55) 69U 9 pgle (ole &g uiss

FA-



OB 5) B3 ) 0.3ub ik NI/AL 5laaY A5593 3uuuS'9) 34 (HUlgs w32/ 031) 395 Allj& 9 ALKl (s3wal e

o Cds Jlus! ,g500 VY
0)5 9y0 3985 Joo (rhaw wlo gile (o) 2 slagty, 5 (S
S o Jolis a5 el Jlasl a8 O slo,d fyg,0 S .l
ool g gy ol 5o il sl 5B 4 Sloogs Jalowe | aaisS

Dyl o8 ogion 1) (oo

q,=kit">+C am

Jome el dinly (650 Y Cwales @) ppiivs Hob 4 C ois
NI-Al 59, = 23500 S5y (s ©d sl sloyd (9,0 3585
el oas ooy Hlas VY S o LDH
ol g s oaoLas VY S jloged o plal o ol
Ol Nl g o)l Jolad (6,185 5l LS oS a0 o a4 jlog03
ol ..\_;.3"‘)5)& é..o‘wmuobu‘_z]awu» g 4 g odl
O RV I SIS PUSPRRCHPUPSURIRG | 23 IR
)13 3525 D3l (55, 2 518 Sl S5 sl dsse e (oS
9 099 J..\_;lc,‘_lal.ég\m.is p9d 4.l>)a‘53..!.3‘ obes Q—.{‘ )'l s Lol
Oloioms cmmizmen [V o] il onls &, s LA Jolws
el slaos ;S G ot w38 ol 3 08 it
sladsse 5 Gl (538 anS g 00 5 (nl 5,0 ST, )0 S92 g0

500

400 -

300 - °

qt

200 -

100 -

t (min)
Ol Sy s i (gl0,3 (9,0 3985 Jaw Hlaged 1Y S
Y. ppm clale o Ni/AILDH (9, »

Figure 11: Plot of intra-particle diffusion model for tartrazine dye
adsorption by Ni-Al LDH in 200 ppm concentration .
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Figure 9: Plot of Langmuir isotherm for tartrazine dye adsorption by
Ni-Al LDH in 200 ppm concentration.
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Figure 10: Plot of pseudo-first-order kinetics for tartrazine dye
adsorption by Ni-Al LDH in 200 ppm concentration.
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