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[Abstract] A series of M gA 1 can posite ox de supports w ere prepared by solidreacton. The
relevant CoM oM ¢g0-A LO; catalysts w ere obtaned by supportng CoM o on the supports Effect of
calcnation ten perature on physie-chem ical properties of the supports was studied by m eans of SEM,

XRD, BET, FT'R, themal analysis and m ass titration technique A ctivities of Co-M o /M gO-A 10;
catalysts inw ater gas shift reaction w ere evaluated M g-A | composite oxides calc nated at 500— 800 C

exist n anorphous state of M gAbO4* xM g0 * yA bO3 and transfomm further to M gA LO4 spnel after
beng calcined at900- 1 300 C. TheM g-A | can posite oxides calcned at 600— 800 C possessm ore
feasble specific surface areg pore structure and high pont of zero charge, which are favorable for
adsorption and dispersion of Co-M o active components Thus the catalysts supported on the sad M g-A 1
composite oxides exhibited higher activities forw ater gas shift reacton than those supported on M g-A |
com posite oxides cakned at900- 1 300 C.
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Fig 2 XRD pattems of M g-A | can posite ox id e supports( a) and relevant catly sts(b) calcined at different calciation tem peratures
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Fig 3 SEM mages ofM g-Al com posite oxide suppo rts calcined at different calcmation tem perares
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Fig 4 Adsoption isothem s of M g-A | com po site ox ide supports cakined at different calkeination tem peratures

a. Z(500);

b 7.(600):

¢ Z:709)

d.7:(.800):

e Z(900): f 7(1300)



* 626 PETROCHEM CAL TECHNOLOGY 2009 38
1 1 , AFMg AHO—Mg
500 C 1300°C Lo AFO Mg—0
, ;1384 an —NO;
, NO; [ 13]
, , 90Q 1300 °C ,0—H
SEM , , AFMg Al-
, O0—Mg
XRD ,AFO—Mg
M gA 1204
: 5 0—H
. . Z(600), Z ( 800) > Z (500) > Z (900) >
Tablk 1 Texural poperties of different suppo its 7. ( 1300)
Support Specific suface Pore volme/ A verage pore s XRD R
awa/(m’s ¢') (s g ) dimeer/m Z (700) Z(600) Z(800)
Z(500) 152 0. 41 83 Z(600) 7 (800)
7,(600) 135 0. 35 111 ,
2;22; Ei 2 z;‘ ii‘s‘ . 7(600), Z (700), Z ( 800) >
7.(900) o6 0 25 6 o Z(500) > Z (900) > Z (1 300)
Z (1 300) 46 0. 23 18 2
ALO, 218 0. 31 46 7
M g0 33 013 19 2 3;%50“‘“ 1;'}“0 - %a?m :
25 FTR .
FTR 5 5 ,
A }0; 3485 an” Ab 0 9
OH ;1640 1415 an”' 515.Lu”.5 5 owow g
A ]203 O_H ) 0 500 1000 ISl'lf)“‘lj‘lti{[]]fl)“jhj:l]fniﬂﬂﬂ 3500 4000 43500
AD(OH) AIOH)s; 1082 an”'
» 5 FTR
A0 ; 450~ 900 an Fig 5 FTR sectr of different supports
s , a ALO; b M@; ¢ Z(500); d Z(600);
Lol e 7(800); f 7(900); g Z(1300)
M € FTRR , 3720 an
0—H ,
M O Mg(OH )., , pHizc
: 3450 an M 0
M g—OH ;1651 an” ' 26 pHezc
M O OH  O0—H ,
: 1087, 626 425 an '
M g—O [10~ 12] ,
500~ 800 C ,
FT R ,3470 an” ' 0— Hoe (
H : 1650, 1440 an ' ) pH'™
0—H ;. 500~ 1000 an ' pHopz e



6 : < 627

s 1ol 2 : Co- Mo/Z (700) > Co-M o/Z( 600) >
pHiz 2, Co—Mo/Z(800)> Co - Mo/Z ( 500) >
800 C pHoc Co-Mo/Z(900)> Co—-Mo/Z(1300)
; 800 C Co- Mo /Z(700) L0
Hrze FTIR , CO 93 I
7100 900 C ,Co-Mo/ALO;-MgO
7 (900)  Z (1 300) ; , CO 60 0% XRD
7.(500), Z ( 600), Z ( 700), Z ( 800) . MgAlOss xMgO* yA O,
. 7 (500), Z (600), Z (700), Z ( 800), Co-Mo/A L0~ M g0
Z.(900) ALO; Mg . MgAlO,
FTIR , Co—-Mo/ALO;-M ¢O
) pHW,c
[ 17]
2 pHy ¢ ’
[ 18]
Tablk 2 pH,, of different supports
Supports pHpzc Suppo1ts Hyc
7100 68 Z.(900) 88 2b ,Co—-Mo
Z(500) 9.1 Z(1300) 16 7.(500), Z (600), Z ( 700), Z ( 800)
7,(600) 9.4 A L0, 86 , Co Mo ;
Z(700) 9.5 M g0 117 Co—Mo Z(900)
7.(800) 9.3 N, _
pH,,: poit of zew charge
27 Co-Mo/AlO;-MgO ,
Co-Mo/A}O;-M O Z (500) ., Co-
‘ M o /Z (500) :
7.(600), Z (700), Z ( 800) ,
190 = ) i Co— M o /Z ( 500)
10 — —
N r/ Z ( 500) ,
= V - _— l‘l ‘F: ’ ’ L19]
Tl \ 900 C ,
SO0 600 700 800 900 1000 1100 1200 1300 1400 N
Calcitation temperature/ €
K6 Co-Mo/Al,0 — MgO k75l () 7R AR 3 5 o 16 1 ’
Fig. 6 Catalytic activities of Co-Mo/Al, 0;-MgO
catalysts in water gas shift reaction.
Reaction conditions; V(CO) : V(N,): V( H,) = 30 :5 : 65, ( )
2.0 MPa,250 C ,GHSV =5 000 h~' ’
[20]
Mole ratio of H,O to feed gas: a 0.3; m 0.6 1.0 R
[13 2 , 3
6 , 600~ 800 C
Sk Ss

, Co—M 0/A 105 - M gO g2 Paulng “



628 PETROCHEM CAL TECHNOLOGY 2009 38
»12l . Z(600), Z (700), Z ( 800) > Z (500) >
( ) S, S, Z(900)>7(1300) 600~ 800 C
S 3 , 3 ,
Sv—OH, S,—0H, S.—OH
s
S, —OH, S.—OH, S— (3)Co-Mo
OH , ,
M gA 104 xM g0 ¢ yA 103
Y anagaia (2l Co-Mo/ALO; -
M o0; A 10, M 0 . MgAlo,
. 7.(600), Z (700), Z (800)
Co—-Mo ,
Co—Mo ; Co-M o 1 FanieckiM, M alecka-G ryczM, Domka . W aterGas ShiftR eaction
7 (900) 7 ( 1 300) over Sulfided M o lybdenum Catalysts [. A km na T itania and Z i
coni-Supported Catalysts ApplCatal A, 200Q 196(2): 293~ 303
2 N kobvaD, Edreva-KandjevaR, Goulev G, etal The Sateof
’ IHPZC (K) (N )M o/¥-ALO; Catalysts A fierW aterG as ShiftR eaction i
psz(; the Presence of Sulfur in the Feed XPS and EPR Swdy Appl
i [24] Cawml A, 2006 297(2): 135~ 144
[14] A 10 3 s , —
. , 1996 10(2): 88~ 94
’ ’ ’ 4 Manoj K, Abemagha F, Gupt J K, et al Tenperature-
pHPZC Programm ed Reduction and Acidic Properties o f M o lybdenum Sup-
, ported onM gO-A LO; andT heirCorrelaton w ith Catalytic A ctivity
Heze , : J Mol Catal A: Chem, 2004 213(2): 217~ 223
He , 5 R R Mg- Al
, 2003 32(9): 800~ 804
’ ? 6 , CN
2 ’ 1528658 2004
7.(600), Z ( 700), Z ( 800) H e, 7 Reymond JPB, Kolenda . Estimaton of the Point of Z e Charge
Brunelk of Smple and M ixed O xides by M ass Titration. Powder Technol
[25], H Hize 1999 103(1): 30~ 36
3 s s . . 3
’ e, , 2005. 47~ 50
pH: 10~ 1]’ 9 Rouquerwl] AvnirD, EverettD H, etal G uidelnes for the Char
]i’IP[C, , aclerzation of Porous Solids Stud SurfSciCatal 1994 87(1): 1~
Co¥ ’ 9
M OOi , Co-M o 10 Lopez T, M amolep R, A sanozaM, etal Preparation ofaCom—
pkte Series of S nglk Phase Han ogeneous SotG els of ALO; and
M gO forBasic Cataly sts M ater Leett, 1997 32(5): 325~ 334
3 11 s s
, 2006 35(6): 561~ 565
(1 : 12 L
M gA 10, , 2008 24 (9):
XMgO'yA]ZO3 ; 1417~ 1 423
M gA]ZO4 ’ , 2008 37(3): 272~ 276
14 s —
(2) Pd/A 1,0, . ,



. 629

15

17

18

20

1994, 8( 1): 29~ 35 21 R -

R s . Zn-Al ( ), 2003, 16( 3): 1~ 13

, 2004, 62(4): 429~ 432 22 Pauling L. The Nature of the Chan icalBond Nev Y otk Comell

s s . T, . N University Press 1960 548 ~ 553
2007, 19( 5): 665~ 670 23 Yanagaa N, OwadaY, OkazakiS etal TheEffectof Carrierof

R s M 00;-C0o0 Catalysts on the Actviyy for the Hydmcrackng of

, 2003, 11(1): 47~ 51 Thophene J Catl 1977, 47(3): 358~ 363
R s . WO, W ,N 24 Ni-W /Y- ALO;,
, 2004, 17(4): 19~ 21 C 1
s , Cu- Fe , 2004
, 1999, 13( 3): 200~ 204 25 MobidelliM, GavriildisA, VamaA. —
( ), 2005 35(4): , 2004 132~ 134
21~ 26 ( )
L]
> > s s 90
1/4 9% ;
; L-
’ L-
58 9° s
45 6,
500 t/a
s 500 t/a s
, 2005 , , 2006
s 500 t/a 2005 R
— 500 t/a 5 s
s 500, 68%

s 500 t/a

2008 ,



