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Abstracg  Addition of akm pum Ny T(), mproves he sability of the camyst n (H, dv refom g, The resulting Ny T, —

AlO xeroge] after cacinations atg73K fory) h had a BET surface area in excess of3g3nt /€ con@ined mesoprores i the range
273 ’ y 5

2 5~2 7m Nitogen adsotion and X— ray diffraction were used © characterize fe functin of add iton aum jnum 101\[1/’1‘()2 cat

[yst The role of aJuninun addition Pranotes e pmation of Jarge metallic Niensanh les increase fhe dispersion ofN’i suppressimn of

Ni/T()z— Al()3 camlystdeactivaton and carhon depos iton
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1 Introduction

CHy dry repm ng€ has heen extensyely stud ed
{or severa] decades hecause it Produces a more sujtahk
H /O mtb pr the FiherTopsdy The (1, repr
m ngwith (}Q § alo attractive fram the enviommental
viewpoint The reacton beween them s nerestnhg pe
cause it can decrease the vta] emission of greenhouse.
effct gases W e have vesti€ated an effct of add ng
alumjnum to Ni/TQ caalysts The major role of aju
m pun additve was © improve development of pore
stucture and nh bit cathon deposition

2 Expberin ents

Preparatpn of cata ysts

The cata]ysts were prepared by Sol(e] method

Appropriate anounts of AT(NQ ), - 9H O was added
nto themixed Ti ( B0y, and Ni(NQ,), > 6H O sa
lution m Me€H to make the ge] sojutins A distinct
1i&h tly 8reen copr of ge|was fomed where the hydoo Y
S1S sojuton was dmopped into the colloidal suspenspn
aferpq h The 8elwas dried n air aty53K forqg h
and then cajcined atg73K foryg hwith a mte of1 K,
mp franpggK
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2 2 (Camapstcharactergzatpn technflues

BET surface area pore volune and pore size dis
tripu ion were measured hY nijtrogen adsomtion at a
tanperature of77K uspg M icraneritics ASAP ) av
alyzer Amund o & samples were deassed atg73K
duringy h underppu mHgE

XRD was carried out mn D-MAX 2500 Povder dif
fractmeterw ih Fe radiatpn atg( k\/ 160 MA

3 Results and D iscussions

3.1 Surface area and pore stucture of cataysts

Table | BET analsis ofsyy Ni/Tj, Al
calchned atdifferent tmpemture
Calcination Surface A rea Average Pore Volume
Temperaure /K (rriagl) pore ymm / ( mogl)
453 44. 45 25 0 03
773 374. 2 2 4 0 22
973 363 7 27 0 25

Prpamton condit) H=5 22 A=, 01, HYdrolsis tamp 29g

The BET surface area of the cata]yst is44, 45 ne
g at453K It increased ©374 2 and 363 7 nt /8 as
the cafinations temperature increased 10 773K and
973K The average Ppore dianeter ncreased from
2. 5mm ays3 K ©p 7 m atg73K [twas chserved that
pore volune decreased fam( 33 100 25 as he em
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pPeratures increased fran 453 ~973K Fram the BET
surface area the supportmodification by the A;Q ad-
dition Projuces a matked jncrease of specific surfice
and pore Vopm§ wh chwere ranarkah  at773 K The
textura] propertjes of supports influence the catalyic ac
tvity in wo ways Fist highly dsPersed active sites
are fomed on the supports of large mesopore surface
Secon(j accesshility of reactant t0 active sies s h 8h
on mesoporous supports and thus results in high reactv
ity The aJun nun integrated cata]ysthhas amuch larger
volun e Ppermass since the addition of catalyst The sur
face area fram mesopores of catalysts i found to show
si8nificant effct on (H, converspn Because surfice
pProberties Play a more inportant mle n this reactiop
higher nicke] disPerspn resulted in hi8her activity and
stability {orNi/TQ _A;()j' Severa] researchers have
found that the pPore structure of catalyss affected cata
Vtic activiyy n(C() refoming!' 2 Addition ofA] (),
pPranoters could stabilize the surface area and the sPine|
transition Phase of the ajum num support hY disPersng
wel]l n the Al Q support
3.2 The e of alm hum on Ny T{), -AJO, cata
s

The reasons {or deactivation of N1 based catalysts
can he descrhed to cathon deposition on the N ickel
ciysta]lies and the sintering of nicke] Partices
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Fig 1 X-ray diffraction pattems forsw%
Nj/TI)Z— A% ()3 catalyst
( a) Reduced atg73 Drzb
( b) aftergh reacton atg73K
(9 after 1poh reacton atg73K
An Anatese Ry Rutile NiAl NiA] O,

The XRD measurements of fresh reduced catalysts
and the used catalysts were perfomed and the Pattems
are §yovn n Fi8ure 1, n WhiCh( a) 1S taken on he
fresh catalys;t Whip( b and( g are kaken on he
used catlyst The Phase of Iutilg anatase and
NjAZIQ 1$ hemamn Phase in e sanpPles The crystal
line Phase of Ni can ajo he identifie [twas repored
Iha’t brookit’e anatase and rutje can coexist n e

tmperatures fiam 673 ~973K*  and T{) transfoms 10
rutie heweeng)zK andg73K* | These results are jn
agreement with what the XRD Presents Rutjles more
stable and fina] Phase of titani’a and anat@ase gansfoms
into rutife atg73K Hozveve,r the extension of e ca
exjstence of mutjle and anatasemay he due to the inte
gratpn of alm num The exjstence of anatasemay a]so
contripute 10 the higher Perfomance

Themetallic N1 in the reduced sanples Preferen
tia]ly foms smal] crysellitts and the disPersion ofNi
ncreases by addmng Azl Q. Severa] research
groups % have reported that them i€ration of Ni fram
the bulk © the surface of e catalystmaymi€rate 10 fe
surface durng the reactim For the XRD result
( Fig 1) Azl () can reactwith the requced N{) t0 fom
NjAzl(). This Process may pPranote the m Bratpn of
N.i The mnteraction anong camponents can affct he
dsrbutpn of canpoents and the structmue of the cata
yst and in addition thus affect the activity of e cat
alyst Chen and Ren! showed tat carhon depositpn
ismarked]y suppressed ifNAJ() is fomed during he
pPretreatment step of anNiAzl Q. It shoved no carhon
deposition n XRD onN i/TQ — A;Q cat@alyst after re
action for ;o0 The strong interacton of the NiQ
bond in the NAJO, resuls p he formatpn of snal|
crystallies on the carlyst surfacg which are reptjvely
stable tovard sinterng and carhon deposjtioh®l

4 (Conclusion

The Nibased caalystsmad ified by A] () are ade
quate for the CH, refpoming with (), When AJ(Q, s
added to the suppogt the fomaton of NiA21 Q de
pressed the cathon dePositon overNi/TQ — A21 Q.
This resulted n he catalyst exhibiting staple activity
during he (H, d epming On the oher hand he
Presence of N1 alunmnat sppne decreases he cahon
deposition 1 the NiyT{) — Al () ca@]ysts
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