
P
os
te
d
on

A
u
th
or
ea

23
J
u
l
20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
59
55
13
00
.0
12
82
33
5
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Hydrodenitrogenation Kinetics of Diesel Oil and Catalyst Stacking

Simulation

Hongbo Jiang1, Xinge Sun1, hailong lv2, Wenbin Chen3, Kang Qin3, Mingfeng Li4, and
Hong Nie4

1Research Institute of Petroleum Processing
2East China University of Science and Technology
3Sinopec Research Institute of Petroleum Processing
4Research Institute of Petroleum Processing, SINOPEC, 18 Xue Yuan Road

July 23, 2020

Abstract

The kinetics of hydrodenitrogenation (HDN) was studied in an isothermally high-throughput reactor over three kinds of catalysts

(CoMo, NiMo, NiMoW) to produce ultra-low sulfur diesel. The influences of reaction temperature, reaction pressure, volume

ratio of H2 to oil and space time were systematically investigated to obtain kinetic parameters. By analyzing the reaction

mechanism, two-lump kinetic model considering the influence of self-inhibition was proposed for the HDN reaction of diesel oil,

and Levenberg-Marquard optimization method was used to estimate the model parameters. The model could well predict the

evolution of nitrogen-containing compounds concentration along the axial length of reactor. Based on the two-lump kinetic

model, the simulation on the HDN activity of various catalyst stacking schemes is close to the experimental data, which proves

the model is applicable for catalyst stacking system. And the concentration of nitrogen-containing compounds was predicted

for the catalyst gradation model of different loading sequences.
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