5526 4% H52 W)
2012 4E 4 H

G

i fb Vol. 26,No. 2

JOURNAL OF MOLECULAR CATALYSIS(CHINA) Apr. 2012

XEHS: 1001-3555(2012)02-0154-08

# Ce /T FL o F I LT LR IT R IERERA R

ERE, FHEK, e
CRACERSE (AT 20, eI KK 163318)

M E: RHM RIS T Ni-SiW,,-Ce/ AI-MCM-41 SUIREMEALT, i X 2744 (XRD) | BET Al #HF
LB (TEM) , H,-TPR SEJ5 AR AT 1AL, 18 e SRR 8l [ RS SRR B b, WF9E 1AL IE B
Bl S A SO ERE , 58 T AR 4 26 (0 IE B e S S A A ROV RCR 3. 25 2R KW, Ce B A T
IEPELL Y Ni B0, (ot 1T HEAL R Bk A AL PERE , [N AL R B @ . 7 Ce & EN0.8% FEASIR S

N 20%  Ni &3 4% |

R JSHELEE A 400 °C | i AR

50 mL/min [ 2% 0F T i & O HEAL R A BOR By LA 4%

Ni-20% SiW,-0. 8% Ce/ Al-MCM-41 FfEfL5, MEEbeFE bR A 22. 3% I}, S BElek PRtk 5165.4% .

% g
FESES: 0643.3 XHERFRIRED: A

UTAESR , AMTRTPRBE S MR M T, PR R
VT 3 AR ARG T v A R O 7 IR ) B B SRR AR
HRMEREIAUE, XA FEMI AR ERAE. K
LR C,-Co B HEAT-SEAL A BT FT L35
FeEmg i’ ECks . BRI E 2
ST TolAR EIE B 4 S Ak B R v TR
MEFEH, 5y R A BRI, BRARBESTI Tl AL, 42
oG S B E B 1 SRR TR AR AL, R
F B A AL A O BRI H 25 e

MCM-41 437 (254 A 7] T — e AL 407 07
T ETAE (55 e, HALEEEE 240 T o & AR
0 RBURTHEA , FLBE ST, (AR RS,
Pl = F R (0 P = s ) i - HEAR . 52l
(ALY T IR ML, A FLAE RS B A BRI AL
72, AR AT B B e 2 T AR BE J5E | i Hi Ak 2
T g 2 e i PR AE RLIFT . Kresge 2857 5 it %
MCM-41 () 5 4 f0 1k BB IO BT 58 & B, N 7 A
MCM-41 1 k2% 21 )5 H S AL RCR B by. 2l i
PR LR E B B e b R, BB B R
(', AFITF M4k, B85 AL, Ze 24 Rk e G
i) AI-MCM41 430 il Zr-MCM-41 2y T 14 B fig
O RS, FLAR IR N, e T ik
FISFAAE IR RN, TR, Bk A4k 1 2%
J& Pr(Pd) 4397 4 Ak 500 5 ok [ N A 98 R R
HERERMEa I, £% S, N FEYRNAFEETE

H==A
Tt A

Wi HEA: 2011-12-22; 6@ BHA: 2012-02-25.
ELWE: BETAEEFETAHEIH, %5 12521063.

i: Ce; Niy iEESMR; AI-MCMA4L; Pike; SH4k

Gy, BreL, M RHE . Adrk i N Mo
R 4ok 32 BIBF I8 6. SCmkdiaE ™
- Ce HITRIIAE S I INE PELL 4 140 HOE , M AT
BB AT PRI R Y. 26 R 42 5
Bl T Ni-SiW,,-Ce/ ALMCM-41 fAL 5 3 BF 5%
T IR P R A

1 LI ERS

1.1 EEFIRH&E

AR il #E Ni-SiW,-Ce/ Al-MCM41 4 1k
M FRE0.0970 g FERRSH (T W47 bR 9t A
BRZA L, J3Hral) Sl s, PRI g AL-MCM41
T COSH IR R A JRA IR AR, sl i
AFIBGER BT, BE4E2 h, §E 12 h, 110 CF
12 h, 500 CHiBE 4 h, R Bl RE SRR (K
B A A RAE], e Hral) F Siw, IR &
W CE IR 0. 1982 g, SiW), 0. 200 g) IR A4
A, fEPE2 h, #E 12 h, 110 CF+4: 12 h, 400 C
Rebe 4 h, B AR alRE & IR R, b 1R O o kL 42
0.28 ~0. 18 mm, HJ1§ 4% Ni-20% SiW ,-0. 8% Ce/
ALl-MCM-41 AEALFR AT A
1.2 L7 RE BTN

HEACTA ) B de S K A PR RE T s 4 252 5l o
PRACIE S22 B b EA T RRAR, IE B e (D BB P4 3k
R, Zrdral) FRTZ: 0.3 nm 20Fiii T4, 450.2 g

EB®N: T4, B, AT 1963 4F, 11, #d%. Tel: 0459-6503499 ; F-mail ; wangying-jun@ 163. com.



2

TERAEAE 4 Ce A fLo> TR HEALHI b Bede b AL PERERIETE 155

MEALTAREA 2 SR N, B i A7) 7 H, o
400 Cib 4 h, SRIGREROVIRIE, BA—E Ll
¥ H, PRSI & U T RO, SP-3420 (A
AT E SO AU, FID A2, 30 m OV-101
TN AL AT A PERE 1 SN P AY  e fh

Consumption of n — heptane mol/h

S PR R . RO A5 RO
1 270 °C | n(H,)/n(n-heptane) =9.7, WHSV =
6.68 h'. %N A A AL I R 5. AL
TR BB F 52N 4 1) S Al 8 TN S A Ak 7 ) e %
HEARFAR.

Conversion X% =
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Fig. 1 XRD patterns of Different catalysts
a. Al-MCM-41; b. 4% Ni-0. 8% Ce/Al-MCM41
c. 4% Ni-20% SiW,,/AL-MCM41 ;

d. 4% Ni-20% SiW ,-0. 8% Ce/Al-MCM-41
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Fig.2 XRD patterns of catalysts with different content of Ce
a.4% Ni-20% SiW |,/ Al-MCM-41; b. 4% Ni-20% SiW ,-0. 8%

Ce/Al-MCM41 ;¢. 4% Ni-20% SiW ,,-2. 4% Ce/ Al-MCM 41 ;
d. 4% Ni-20% SiW ,-4. 8% Ce/ Al-MCM-41

x1 EUFEREAERE

Table 1 Parameters of different catalysts

Catalyst BET surface area (m’/g) Pore volume(mL/g) Pore diameter( nm)
Al-MCM-41 725 0.867 2.37
0.8% Ce / AI-MCM41 697 0.805 2.31
4% Ni-0. 8% Ce/ Al-MCM-41 552 0. 665 2.41
20% SiW,-0. 8% Ce/ AlI-MCM-41 493 0.602 2.44
4% Ni-20% SiW |,/ Al-MCM 41 459 0. 659 2.87
4% Ni-20% SiW ,,-0. 8% Ce/Al-MCM-41 433 0.556 2.50

4% Ni-20% SiW ,,-0. 8% Ce/ Al-MCM-41 {4k 7
BIRB AR PR 2, (BARIR A BRI L
FEA(433 m?/g) FIFKAIFLEZE(0.556 mL/g) , X
FEo U R AL TE A R A 9E.
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R JEE, T e Ve A Ak TR A A 5 B A R AR AR Y
NiO PR R, 2340 J5E 0 iy e T AR B S /N FAIG R 0
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Fig. 3 H,-TPR profiles of different catalyst samples
a. 4% Ni-20% SiW ,/Al-MCM-41 ;
b. 4% Ni-20% SiW ,-0. 8% Ce/Al-MCM 41
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Fig.4 TEM images of AI-MCM-41 and 0. 8% Ce/4% Ni/20% SiW ,/ Al-MCM-41
a. AI-MCM-41; b. 4% Ni-20% SiW,,-0. 8% Ce/Al-MCM-41
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Fig. 5 Variation of conversion on different catalysts

a. 4% Ni-20% SiW ,/Al-MCM 41 ;
b. 4% Ni-20% SiW ,-0. 8% Ce/Al-MCM-41
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Fig. 6 Variation of isomerization selectivity on different
catalysts
a. 4% Ni-20% SiW ,/AlI-MCM 41 ;

b. 4% Ni-20% SiW ,-0. 8% Ce/Al-MCM-41
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Fig.7 Variation of conversion and isomerization selectivity

on 4% Ni-20% SiW |, -x% Ce/ Al-MCM-41
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Fig. 8 Variation of conversion and isomerization selectivity
on 4% Ni-x% SiW ,-0. 8% Ce/Al-MCM-41 with

different content of SiW,,
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Fig. 9 Variation of catalytic property of x%
Ni-20% SiW ,-0. 8% Ce/Al-MCM-41 treated

with different content of Ni
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Fig. 10 The catalytic performance of 4% Ni-20% SiW,,
-0. 8% Ce/Al-MCM-41reduced at different H, flow

rate for n-heptane isomerization
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Fig. 11 The catalytic performance of 4% Ni-20% SiW , -
0.8% Ce/Al-MCM-41 reduced at different temperatures

for n-heptane isomerization
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Catalytic Performance of Mesoporous Molecular Sieve in n-heptane

Hydroisomerization

WANG Ying-jun, LI Xiu-min, SUO Yan-hua
(College of Chemisiry and Chemical Engineering, Northeast Petroleum University, Daging 163318, China)

Abstract: The Bifunctional Catalyst Ni-SiW,,-Ce/Al-MCM-41 was prepared by substep impregnation method. The
catalysts were characterized by using XRD, BET surface area, TEM and H,-TPR. The isomerization of n-heptane
over Ni-SiW,,-Ce/Al-MCM-41 catalyst was investigated in a continuous flow fixed-bed reactor under atmospheric
pressure. The effect of preparation condition on the catalytic performance were studied. The result showed that the
introduce of Ce is beneficial to improve catalyst performance, while increasing the stability of the catalyst Ni-SiW ,-
Ce/Al-MCM-41 with Ce 0.8% content , Ni 4% content and SiW,, 20% content, reduction temperature 400 °C ,
reduction flow rate of H, 50mL/min possessed better activity. The conversion of n-heptane and the isomerization se-
lectivity to i-heptane could reach to 22.3% and 65.4% , respectively.
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