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Fig. 1 XRD patterns of TiO,-ZrO, samples
()TZ-1; (D)TZ-2; (¢)TZ-3; (d)TZ-4
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Fig.2 XRD patterns of Ni-WO,/TiO,-ZrO, samples
(a)Ni-WO,/TZ-1; (b) Ni-WO,/TZ-2; (c¢) Ni-WO,/TZ-3;
(d)Ni-WO,/TZ-4
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Fig.3 SEM images of TiO,-ZrO, samples
(a)TZ-1;(b)TZ-2;(c)TZ-3;(d)TZ-4
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Fig.4 SEM images of Ni-WO,/TiO,-Zr0O, samples
(a)Ni-WO,/TZ-1; (b)Ni-WO,/TZ-2; (c¢) Ni-WO,/TZ-3; (d)Ni-WO,/TZ-4
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Fig. 5 NH,-TPD curves of Ni-WO,/Ti0,-Zr0, samples
(a)Ni-WO,/TZ-1 ;(b) Ni-W0,/TZ-2;
(¢) Ni-WO,/TZ-3;(d) Ni-WO,/TZ-4
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Fig. 6 Variation of n-heptane conversion(x)with time(t) over

Ni-WO0,/TiO,-ZrO, catalysts prepared by different methods
(a) Ni-WO,/TZ-1; (b) Ni-WO,/TZ-2;
(¢) Ni-WO0,/TZ-3; (d) Ni-WO,/TZ-4;

Space velcocity 6.8 h™'; Reduction temperature 400 C ;

Reaction temperature 250 C

MF 1 0 LLE S, Ti0,-Zr0, [l 4 J7 %t
Ni-WO,/Ti0,-Zr0, Ak 1F P&t 5 14 16 5 0z P RE 1Y

& 1 REFEH &/ Ni-WO,/TiO,-ZrO, fE{FIH
L ERE
Table 1 Catalytic performance of Ni-WO,/TiO,-Zr0,
catalysts prepared by different methods

Samples Conversion/% Selectivity/ %
Ni-WO,/TZ-1 68. 14 57.98
Ni-WO,/TZ-2 34.26 10.13
Ni-WO,/TZ-3 58.93 67.35
Ni-WO,/TZ-4 72.62 80.81

Reaction conditions; Space velcocity 6. 8 h™; Reduction

temperature 400 °C ; Reaction temperature 250 °C
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Table 2 Effect of support on catalytic performance of catalysts

. Time on stream  Conversion  Selectivity
Support
/h /% /%
7Zr0, 3 39.96 94.79
TiO,-Zr0, 4.5 72.62 80. 81
Si0,-Zr0, 4 30.26 56.92
Al,0,-Zr0, 3.5 63.52 80.29

Reaction conditions: Space velcocity 6. 8 h™; Reduction

temperature 400 °C ; Reaction temperature 250 °C

TR Ni-WO,/Ti0,-Zr0, i Ak 5 Ho Al 5y
i AT X 1 B e S A4 T SO AR AL T RE Y IR
% 3 B T — 280y 0 1E B AR A SN ) i AL
PEfE. M3 ATRIAEH, S50 i RIM L, Ni-
WO,/Ti0,-Zr0, HEALTHIHA 5= 1 1E BEbe 1 5% LR
FSPERE e FERE. AN 3 Al A, S bz i B A ikt Jit
T BE X EAL R A AL PERE A — 2 BRI, ARS8
HY S A% PR I AR Ni-WO,/Ti0,-Zr0, AL 3115
B AL PR RE M B MR PP LA, AR X Ni-WO,/
Ti0,-Z10, FEALF A S A5 P REAT AL, 2 A
(arq eREEI e IR E

% 3 Ni-WO,/TiO,-ZrO, 54 Fif 4k 7 = B E8E B9 L 82

Table 3 Comparison between Ni-WO,/TiO,-ZrO, with molecular sieve catalysts

Reaction

Reduction

Space

. Conversion Selectivity
Catalysts temperature temperature velcocity Reference
/% /%
/C /C /(h™)
Ni-Ce/SAPO-11 300 500 3.5 25.4 90.4 [12]
Ni-Al/MCM-41 320 410 5.4 70.3 44.5 [13]
Pv/Hpz 573 650 4.2 39.4 52.1 [14]
Pt-S0,””-Zr0,/USY 250 300 2.7 42.1 69.6 [15]
Ni-HPW/MCM-48 553 673 3.5 41.2 91.3 [16]
Pt/ dealuminatio-n of zeolite Y 320 450 2.7 30.6 94.5 [17]
Ni-WO0,/Ti0,-Zr0, 250 400 6.8 72.6 80.8
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Preparation Methods of Ni-WO, /TiO, -ZrO,
and Study on Their Properties

WANG Ying-jun, XI Hui-yao, SUO Yan-hua, SUN Yu-jia, ZU Xin-yue
(College of Chemisiry & Chemical Engineering, Northeast Petroleum University, Daging 163318, China)

Abstract; The effects of preparation methods of TiO,-ZrO, on catalytic performance of Ni-WO,/Ti0O,-Zr0, for n-
heptane isomerization were investigated. The results of BET, XRD, SEM and NH;-TPD revealed that the catalyst

supported on TiO,-ZrO, prepared by sol-gel method possessed the better catalyst crystallinity and acidity, leading to

better catalytic performance. the conversion and the selectivity are 72.62% and 80.81% . TiO,-ZrO,was a better

support for the catalyst than other supports such as ZrO, Si0,-ZrO, and Al,0,-Zr0O, for n-heptane isomerization.

Key words: preparation method; Ni-WO,/Ti0,-Zr0, ; n-heptane; isomerization



