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Figure 1- Formation of 1t bond between metal and adsorbent molecule[7]
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6. Calcination

7. X-ray Fluorescence Spectroscopy
8. X-ray Powder Diffraction
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Figure 2- Comparison of adsorption capacity of non-modified alumina samples
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Figure 3- Comparison of adsorption capacity of modified alumina samples
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Figure 4- Nickel and Oxygen Orbitals before and after NiO formation
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Table 1- Elemental composition of raw and modified alumina samples
Sample L.O.l Na,O Al,O3 SiO, Cl CaO Fe,O3 Ni
Al,04 14.365 0.215 85.068 0.136 0.04 0.191 - -
Ni/Al,O3 5.82 0.234 79.276 0.441 0.298 - 0.084 13.847
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Table 2- Physical properties of row and modified alumina

Sample Sger (M) Pore volume (cm®/g)
Al,O3 347.1 0.3786
0.05Ni/Al,O3 236.2 0.3705
0.1 Ni/Al,O4 221.7 0.3641
0.15 Ni/Al,O3 202.3 0.3579
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Figure 5- XRD patterns of (a)Al,O3,(b) 0.15Ni/Al,03,(c)0.275Ni/Al,O5 samples
0.275Ni/Al,0s (¢)3 0.15Ni/Al,05 (b)Al,0s () sbdigei WSl gy (ol Judod g, gl -0 Jsi

iz bloopd (ow)yp
5 AbO; clatisei cly «(Co) Jolwi ol Clile oy @)dols iz o b 5l Jols mls & USS
sl o L8 Sl eb (S ol b Lipagl] pelads ool a5 sls Lt gl sl oaal s Ligloiay 0.15Ni/AI,O;

—8—NVAI203 —8—AI203

9
8 -
7 -
6 i
1]
%51
g4
=2
3 -
2 -
1 )
D _W T T T
0 200 400 600 800 1000

Ce (mg/l)
Figure 6- Equilibrium data of Al,O;, 0.15Ni/Al,O3; samples
015N|/A|203 5A|203 6“439&) é&l&’ 6&0&‘0 =F J.ia’n

Joe dw bl diged 90 (pl i sbalespd waiizdsl diges b 0.15NI/ALO; diges Jolai o Slos annlio Iy
43|)| Y J5..\> )0 R l.QLoéw.Q g).t‘ )| J..ol} GL’L’ louds p.w)\ <Ly 6L® Ji.u e CJ?&‘“J‘)_UMBJ 9 C.J..\Js)ﬁ ‘).:5‘5&!

ol 00


www.SID.ir

09
08F
07}
a 06
£
—05F
o
04
03F * Experimental Data 7
. Langmuir
02 —— —Freundlich "
01 L 1 1 1 1 L ' 1 83
100 200 300 400 500 600 700 800
Ce (mgil)
Figure 7- Langmuir and Freundlich isotherm for Al,O; sample
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Figure 9- Langmuir and Freundlich isotherms for 0.15Ni/Al,O3; sample
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Figure 10- Dubinin-Radushkevich isotherm for 0.15Ni/Al,O; sample
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Table 2- Isotherm parameters for Al,O; and 0.15Ni/Al,O3; samples
Model Model parameters Al,Oq 0.15Ni/Al,O3
K (L/mg) 0.003195 0.001641
m (Mg/ 1.253 15.97
Langmuir U (Mg/0)
RL 0.2580 0.4037
R? 0.9938 0.9924
Ke (mg/g) 0.02938 0.1006
Freundlich n 1.93 1.462
R? 0.9568 0.9749
B (mol?/J?) 1.303x107 2.333x107
I/ 0.004044 0.04118
Dubinin-Radushkevich o (mmol/g)
E (KJ/mol) 1.284 1.463
R? 0.9601 0.9742
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English Abstract

Desulfurizing a model fuel using yAl,O3; and Ni/yAl,Os adsorbents and
determining their corresponding isotherms

Mohammad Ali Abedi', Ramin Karimzadeh?" and Saeed Abbasizadeh®
1- Department of Chemical Engineering, Tarbiat Modares University, Tehran, Iran, aliabedi@modares.ac.ir
2- Department of Chemical Engineering, Tarbiat Modares University, Tehran, Iran, ramin@modares.ac.ir
3- Department of Chemical Engineering, Tarbiat Modares University, Tehran, Iran, siabbasizadeh@modares.ac.ir
* Corresponding author
(Received: 2017.10.16, Received in revised form: 2017.10.25, Accepted: 2017.11.01)

In this work, adsorption of 4,6-dimethyldibenzothiophene (4,6-DMDBT) on Al,O; and Ni/Al,O3 adsorbents
from model diesel fuel (n-hexane-4,6-DMDBT) is investigated in a batch system. At first, the best alumina is
selected from four types of commercial alumina by adsorption process in the batch system, and then to
enhance the adsorption capacity of alumina, its surface is modified with different percentages of nickel using
wetness impregnation method. All adsorption experiments-are studied in batch systems and equilibrium data
is obtained after 24 hours in each system. UV-visible spectroscopy is used to determine the adsorption
capacity, and XRD, XRF and nitrogen adsorption-desorption analyses is used to characterize the adsorbents.
The results indicate that the highest adsorption capacity is obtained when 0.15 gram of nickel is loaded on 1
gram of alumina (0.15gr Ni/gr Al,O5). Adsorption equilibrium data is fitted with Langmuir, Freundlich and
Dubinin-Radushkevich isotherms and Langmuir isotherm is found to best describe the adsorption process and
predict maximum adsorption capacity of 1.253 and 15.97 mg/g for Al,O3 and Ni/Al,Os, respectively.

Keywords: Desulfurization, Adsorption, Nickel/Alumina, 4,6-dimethyldibenzothiophene
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