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Morphology of the catalysts before and after hydrothermal modification

a: impregnation and sintering, b: impregnation and hydrothermal modification,

c¢: impregnation, hydrothermal modification and sintering
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Table 1

7CHR B0 R 1 4 3 40 1 Y S T
Influence of Hydrothermal Modification on the Properties of the Catalysts

sample Wy, % wyo ! Yo Sp / (m*+g™)  pore volume / (mL-g™) average pore diameter / nm
support — — 153.7 0.74 19.3
impregnation-calcination 12.5 2.8 145.8 0.67 18.4
impregnation*-calcination 18.1 3.6 141.0 0.64 18.2
impregnation”-hydrothermal modification (140 “C)-calcination 17.7 34 165.4 0.68 16.4
impregnation’-hydrothermal modification (160 °C)-calcination 17.7 33 170.7 0.68 15.9
impregnation”-hydrothermal modification (180 “C)-calcination 17.7 35 184.1 0.66 14.3

concentration of impregnation solution (mol-L™")

: (NH,)sM0,044H,0: *: 0.06, #: 0.10; Ni(NOs),-6H,0: *: 0.10, #: 0.15.
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Table 2 XPS Bingding Energies of Mo3d;, and Ni2p,, in the Catalysts eV
Mo3ds, Ni2ps,
impregnation®-calcination 233.2 856.7
impregnation-hydrothermal modification (140 °C)-calcination 233.0 856.0
impregnation”-hydrothermal modification (160 °C)-calcination 2335 856.2
impregnation’-hydrothermal modification (180 °C)-calcination 233.0 856.2
concentration of impregnation solution(mol - L™): (NH,)sMo,0,,-4H,0: *: 0.06, #: 0.10; Ni(NOs),-6H,0: *: 0.10, #: 0.15.
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Fig.2  XPS spectra of Mo3ds, (a) and Ni2ps, (b) in NiMo/y-AlLO; catalysts

1: impregnation and sintering, 2~4: impregnation, hydrothermal modification (2: 140 °C,

3: 160°C, 4: 180 °C) and sintering; concentration of impregnation solution(mol-L™):

(NH,)¢Mo,0,,-4H,0: 1: 0.10, 2~4: 0.06; Ni(NO;),-6H,0: 1: 0.15, 2~4: 0.10.
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Fig.3 XRD spectra of the support and the catalysts
1: support, 2~3: impregnation and sintering,
4~6: impregnation, hydrothermal modification
(4: 140 °C, 5: 160 °C, 6: 180 °C) and sintering;
concentration of impregnation solution(mol - L™):
(NH4)sMo0;0,,+4H,0: 2, 4~6: 0.06, 3: 0.10;
Ni(NOs),-6H,0: 2, 4~6: 0.10, 3:0.15
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Effect of Hydrothermal Modification on Structure
and Properties of NiMo/y-Al,O; HDN Catalyst

LI Jun-Cheng XIANG Lan* WANG Zhan-Wen WEI Fei
(Department of Chemical Engineering, Tsinghua University, Beijing 100084)

The influence of hydrothermal modification on the structure and hydrodenitrogenation (HDN) activity of
NiMo/y-Al,0; catalyst was studied in the range 140~180 °C. The experimental results indicated that the hydro-
denitrogenation reaction rate of pyridine was accelerated using the NiMo/y-Al,O; catalyst synthesized via hy-
drothermal route due to the change of the structure, the increase of the amount of Mo and Ni and the rise of the
specific surface area. The change of the structure of catalysts was enhanced at higher hydrothermal temperature,

producing NiMo/y-Al,O; catalyst with better HDN activity.

Keywords: impregnation hydrothermal modification NiMo/y-ALQO; HDN



