2015 % %39 % FE G EKFFIR(ERAFR) Vol.39 No.3

%3 M Journal of China University of Petroleum Jun. 2015
XERS.1673-5005(2015)03-0177-06 doi:10.3969/j. issn. 1673-5005. 2015. 03. 025

Pl R 2 e 1 Be B it A R AL T &5 4 Be
2H RSB 5
ERE, AWE, KEA, £ #, EAR, I B, 8 &

(TEGHRFEFR, LAFH 266580)

FAE R BB 2 IFRAE Cr—K/y-AL O; WAL IRAEALH] , PP HoAt Al 5 T e il Sl 5 T4 i PR RE , 20 B # 1k 77
SR S AEATERE Y SC R B AE IR S5 5 A GEuk il 4 i A LR AR L, e il 4 vk AR 1 i A 70 o 0 1
ZH G300 A RLEE 96 2 14 43 EBCE KN B T % 1 AR A R0 3 43T e o i o 0 1 e 8 R i K g S o
RLARBEE 25 78, AR R E 19— Al—O0—Cr—O0—Al—45 44 ; (sl 12 1 2 AL 0 | SR G W AR SR AR 1Y Cr*
Vb2 TA& e il & A AT, T AR 6 PR AR P A e S T e A S0 I o 25 o B AR T SR BRGB BOR AT
AR ST MEAL TR ) A8 I 8], 48 g I RS TR RV PR S A7) A i

KA A RHEAR s Bl s RAE; 7Tk A

HEDZES:0 643.36 ERIRAERD A

Sl TR, WA, KR, 5. SOl &5 T bl S AL R O 250 S 20 U i i [ 1] v Al
K2R FARRER,2015,39(3) :177-182.

WANG Zongting, ZHOU Lijun, ZHANG Junjie, et al. Influence of microwave on structure and composition of fluidized bed
catalyst for isobutane dehydrogenation[ J]. Journal of China University of Petroleum ( Edition of Natural Science) , 2015,39
(3):177-182.

Influence of microwave on structure and composition of fluidized
bed catalyst for isobutane dehydrogenation
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Abstract ; The fluidized bed catalysts of Cr-K/y-Al,O,were prepared by microwave method and characterized. Also the cata-
lytic activities for isobutane dehydrogenation were evaluated, through which the relationship between the structure and per-
formance of the catalysts, as well as the mechanism of microwave effect were analyzed. It was found that the particle size of
active constituent on catalyst surface is decreased by microwave method, and the dispersion of active constituent on the sup-
porter is improved in contrast to the catalyst prepared by conventional method. The part active Cr®" species occupies sites on/
in A1,0; in close vicinity of tetrahedral >’ Al in the catalyst prepared by microwave, forming the stable structure of-Al-O-Cr
—0-Al-. Also in the catalyst prepared by microwave isolated Cr®* , mono and polychromate species are more than those pre-
pared by conventional method, which play a key role in the isobutane dehydrogenation. The microwave method can reduce
the preparation time of catalyst, increase the activity, high thermal stability, as well as good abrasion resistance, which ex-
tends the catalyst life.
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isobutene under different method of catalyst preparation

T AR A 7R B S T RS R B PP R 3K 92. 9%
2 0 1 AR AT S 1 (88. 5% ) H9 1. 05 A%, {H B
A N )58, 25 52 07 I 1) 24924 50 min B TR fE Ak
LS TR P TT IR R T A Go AL 7], Hnl e 2
FER VRGBT BE, A Cr®* iR J5oh Cr 5y, B
FHEE G AT, A SE AR B0 3% AL I 11 B, Bl
B TRIHFERS | TRl e A 70) 3 T P i B2 AR L =2 1 3
IR REROAR, A5 5 T e R ik 5 B B I 4 A R ME
BRI S B A A0 1) 57 T I e R e
i

3 ZERIE
T IR WAL IR Cr-K/y—ALO, HEfL



%3945 %3

FFIE S HORXER B TR B SR AL AR A AL ) 69 25 M) B R R B R - 181 -

N, GGk R, A T el S R A1
WG I P AR A ROV ] 2 h 5, AR AT
PEARFFRRE , BRIk 2D Bl 12 i s ) 4 A 7 2R A
(ER B N VS S NV (BN (i A | ey 4 a0 )
bL R, (A5 B &2 B TE T 4 4 2 ) 43 LR - AL O,
(A FLAE H 380 T AR AR A TS 57, DRI e B A
R REATE PR IR BRI . AR & IS Y Ce® Py ol
FURRYIN Cr™ W Fpi 2 | J& B0 B 06 P Y
FEFEH , HEEFITE R BT 2 h Y2 B
RSt , LR B R PR TG G R 5 4 A LR
{14 DU T AR 2 L, 8 2 0 A B AR Ab A0 A AH 235 4w g g
THHARZS 7O, 78 (AR T OB AR 2 i—Al—O0—Cr—
O—Al—Z5#4)

SE Lk

(1] 25, a0, S T e bl U ARl i wEoe [0 ] Aoy ok
J&,2005,17(4) :651-659.

LI Li, YAN Zifeng. Review of catalytic dehydrogenation
of isobutene[ J]. Progress in Chemistry, 2005,17 (4) .
651-659.

[2]  ERKSE,FMNRR, RS, 55, K,0-Cu0-Cr,0,/AL 0, f#

AT _E 5 T B S S TR B AL PR RERT ST [ T]. fb
THAR S % ,2011,40(12) :1-5.
WANG Qiuping, SUN Guosong, LEI Fuhou, et al. Cata-
Iytic performance of K,0-CuO-Cr,0;/y-Al, O, catalyst for
dehydrogenation of isobutane to isobutene[ J]. Technolo-
gy & Development of Chemical Industry, 2011,40(12) .
1-5.

[3] Uik, Wiy, £ B, %, CaO Xt Cr,0,/v-AL 0, {1k

LR BAEAL S T e il PR RE BT R [ 1] A i 2R
54k T ,2013,44(7) :33-37.
LIU Hao, YAO Zhilong, WANG Ruoyu, et al. Impact of
CaO on Cr,0,/Al, O, catalyst structure and isobutene de-
hydrogenation performance[ J]. Petroleum Processing and
Petrochemicals, 2013 ,44(7) :33-37.

[4] CUTRUFELLO M G, ROSSI S D, FERINO I, et al.
Preparation, characterization and activity of chromia—
zirconia catalysts for propane dehydrogenation[ J]. Ther-
mochimica Acta, 2005, 434 . 62-68.

[5] i R, AL g, S5, S0 T0 Hill (4 2540 X B RS

SETE AT ot S A S B I Pk BE B [ ). fE AL
2241%,2012,33(7) :1069-1074.
GAO Xufeng, CHEN Chunlin, REN Shiyuan, et al.
Structural effects of cerium oxides on their thermal stabili-
ty and catalytic performance in propane oxidation dehy-
drogenation[ J]. Chinese Journal of Catalysis, 2012,33
(7) :1069-1074.

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

CHU Ruizhi, WEI Xianyong, ZONG Zhimin, et al. A
study on the catalytic performance of Pd/y-Al,O,, pre-
pared by microwave calcination, in the direct synthesis of
dimethylether[ J]. Frontiers of Chemical Engineering in
China, 2010,4(4) :452-456.
REN Ren, LIU Shusen, LI Zhong, et al. Oxidative car-
bonylation of methanol to dimethyl carbonate over CuCl/
Si0,-TiO, catalysts prepared by microwave heating: the
effect of support composition[J]. Applied Catalysis A:
General, 2009,366:93-101.
BONG G, MOYES R B, WHAN D A. Recent application
of microwave heating in catalysis[ J]. Catal, 1993, 17
(1/4) .427.
TIEHT. SRS XE TiO, i KOt AL T Y R
[D]. AN AR I A2 B, 2005.
DING Zhengxin. Effects of microwave radiation on prepa-
ration and photocatalytic process of TiO, [ D]. Fuzhou:
College of Chemistry in Fuzhou University, 2005.
WECKHUYSEN B M, WACHS I E, SCHOONHEYDT
R A. Surface chemistry and spectroscopy of chromium in
inorganic oxides[ J]. Chem Rev, 1996,96 (8) :3327-
3349.
CHERIAN M, RAO M S, HIRT A M, et al. Oxidative
dehydrogenation of propane over supported chromia cata-
lysts: influence of oxide supports and chromia loading
[J]. J Catal, 2002,211(2) :482-495.
MICHORCZYK P, PIETRZYK P, OGONOWSKI J.
Preparation and characterization of SBA-1—supported
chromium oxide catalysts for CO,assisted dehydrogena-
tion of propane[J]. Microporous and Mesoporous Ma-
terials, 2012,161 :56-66.
KUMAR M S, HAMMER N, RONNING M, et al. The
nature of active chromium species in Cr-catalysts for de-
hydrogenation of propane: new insights by a comprehen-

sive spectroscopic study [ J ]. Journal of Catalysis,

2009,261(1) :116-128.

LIU Licheng, LIA Huiquan, ZHANG Liyi. Mesoporous
silica-supported chromium catalyst: characterization and
excellent performance in dehydrogenation of propane to
propylene with carbon dioxide [ J]. Catal Commun,
2007,8(3) :565-570.

HOANG D L, LIESKE H. Temperature-programmed re-
duction study of chromium oxide supported on zirconia

and lanthana—rzirconia [ J ]. Thermochimica Acta,

2000,345(1) :93-99.
HUGGINS B A, ELLIS P D. Aluminum-27 nuclear
magnetic resonance study of aluminas and their surfaces

[J]. J Am Chem Soc, 1992,114(6) :2098-2108.



- 182 -

T E G HKFFIR(ERAFR)

2015 %6 A

[17]

[18]

[19]

[20]

(21]

KROKIDIS X, RAYBAUD P, GOBICHON A E, et al.
Theoretical study of the dehydration process of boehmite
to y-alumina[ J ]. J Phys Chem B, 2001,105(22).
5121-5130.

PAGLIA G, BUCKLEY C E, ROHL A L, et al. Tetra-
gonal structure model for boehmite-derived vy-alumina
[J]. Physical Review B, 2003,68(14) :144110.
RIELE Y IT T, %, AR RT Pe-S0,” /70, -
AL O, AR AEL I 45K SR LR S [ )] fEfl s
#%,2005,26(12) :1067-1072.

PAN Huihua, HE Mingyua, YU Zhongwei, et al. Effect
of alumina on structure and acidity of solid acid catalyst
Pt-S0,%/7r0,-Al,0,[J]. Chinese Journal of Catalysis,
2005,26(12) :1067-1072.

WANG J A, BOKHIMI X, MORALES A, et al. Alumi-
num local environment and defects in the crystalline
structure of sol-gel alumina catalyst[ J]. J Phys Chem
B, 1999,103(2) :299-303.

WECKHUYSEN B M, VERBERCKMOES A A, BUTT-

(22]

(23]

[24]

[25]

IENS A L, et al. Diffuse reflectance spectroscopy study
of the thermal genesis and molecular structure of chromi-
um-supported catalysts[ J]. Phys Chem, 1994 ,98(2) .
579-584.
YUAN Gowang, BRONSVELD P M, DEHOSSON J T
M, et al. Ordering of octahedral vacancies in transition
aluminas[ J]. J Am Ceram Soc, 1998,81 :1655-1660.
SOHLBERG K, PENNYCOOK S J, PANTELIDES S T.
Hydrogen and the structure of the transition aluminas
[J]. J Am Chem Soc, 1999,121.7493-7499.
SHIMADA H, AKAZAWA T, TIKENAGA N, et al. De-
hydrogenation of isobutane to isobutene with iron-loaded
activated carbon catalyst[ J]. Appl Catal A, 1998,168 ;
243-246.
SUGINO M O, SHIMADA H, TURUDA T, et al. Oxi-
dative dehydrogenation of ethylbenzene with carbon diox-
ide[J]. Appl Catal A, 1995,121(1) ;125-137.
(%h#F % AF)



