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Abstract: Chromium oxide/zirconia catalysts were prepared by dry impregnation of Zr(OH), powder with aqueous so-
lution of (NH,),CrO, followed by calcining in air. The redox behavior of prepared catalysts were investigated by reacting
cumene as test material over catalysts. As a result it was found that Cr®* species(as chromate) on the surface of cata-
lyst was responsible for the formation of strong acid site and the catalytic activity for the dealkylation of cumene. How-
ever, much of the Cr®* species was reduced to Cr’* species by H, formed during the catalytic reaction of cumene and the
reduced Cr** species was an active site for dehydrogenation of cumene to form @-methyl styrene. The reduced Cr** spe-
cies was also reoxidized to a Cr®* species after treatment with O, and consequently the reoxidized catalyst exhibited cata-
Iytic activity for the dealkylation reaction of cumene.

e $A® 28 Ee7k 7Y ol AFsle] gor) 5]
ethylene Zq2-$9] BYHol Ha AF7} womi(6

92" ZEFEv = ethylene?] F3hkg, alkenes] -10], ALOel PAE =2 EZu)d] F§ ATFE Hr)
F23hke, 282 CO ¥ NORAIZke] A -4 [11-16]. 221} ZrOe] ©A® Z2Zujo] B3 o
ghgol o] AMEEo] YT 1-5]. o]FlA SiOyl FE 2t B4 2on, Cimino £& Zr0o| @

663



664 Lzet.

ki

A" FHIEE AAS IR, ESR, XPS %2 &3
#4 g olgalel wud o Y17, 18]
Hino 5& AFYo}(Zr0,) o] &A= chromiav]r}
hexane?] dehydrocyclization ¥F3-¢f 2]3} benzene
o ARl £ AE0] ¢ Baadn19]
AFol= E3 dAAAN 7|AA AHAZ ols)
of v, Evjety 9 ceramics?] F23 YEEA

ol AFTHT ¢JrH[20-23]. I oS Zuj 24

47¢ Aozt Lusiea) gl dues
9E Fashed B40l Uee Rt 3[24-26]
Sh 1,00 3713071 20,4004 w8k CHO,

(CH.0), 9 CH,09] F2Fo] MES
Pz d7ste] B Aol glvi27].
FAE AstaE Fole 259 AsiH ) ool
D=2 At et &) ZAAH w3 cleksicl
AFANA = AT FAYSE Azd I ol
“#XI% A2 g Eele tx, 9444, 54 &
d7sted Bugh vl gloh{28-30]. £ AFAE A
449 79 dgoz z'iqo}on BAY 452
209 A31- 83 AFE ATkt Beh ol & 9

g testdheE 2= cumened d"é sl ch.

COREE

2.4 ¥
2.1. &0 H=

Zirconium oxychloride(ZrOCl, - 8 H,0)ol &8
FHTE 7h5le =9 3 Ao grol $4d
< pH7L 8o] & wj7kx] AeiFHA A3 7}3)od
zirconium hydroxide[ Zr(OH), |33 &L Agdh. A
A9 7] AAES daolo] AEHA 28 47ix)
FE ZR,E AT 110TAHA 12417 AxAZ
¥, 100mesh o] 3}z -4 3igich. 2o} Zr(OH). %,
(NH).CrO, 8-l @z 2-387 AolE: g
1HH0CAA & A7t A28 24g A7 24
Y3 375 A 15A7 Y8hs xdlA] 24 sy
Zo & Azl o)¥A AZT F9F A-CrO/
r0-B2 ¥Aslglon), 74 Ax 2E9 A%
€ Uz Be &A2EE el ¢o& 59 1
~Cr0,/Zr0,-600-& =E 3eko] 1wt%o]3L 600<Cel
A 24 Sl g 9,

2.2, Mg

AzR Eu)e] EWAe BET9o] we} 943

Td3e, A 39 A 43, 1992

& LE(-196T)oA A A4 FARe 278
o 7351t}

Zolo] AL 1/494) LA L 2B E A
g Bage) vlol22 We71E AHga] 2a%

o w719 FRRl S0E AT IB

o= A A (quartz chip)< ¢ wgrkar) oo
o] §x& 39 ow thermocoupled HHE7| F7HE-

EX EPEREEE DL
BBt Ay dAse

ol A sl BHE2ES
gas chromatographys

TCD7&718 AHE-3}ed %“ s} Wk Ad &
o]7}7] Aol Hbg7]el ZulE A$- E}— Hes}~ &
A7l A 100°C2t 200CAA Ztzt & A1 714 Az

sidch. dAelst B o .}%—%EM Elay
g wlolaR FAp)R AP 4 ¥
20mle]glch.

S 9] AL 80mg o A slgod, &
wk7) A = @%(He)ﬂi% Ar2-3}gl e}l Cumene? ub
A uhg-53} QA Ee] AL Bentone 34/Chro-
mosorb W 228 (285 : 1307)L A}23le 423
Elaiv} Az A 20E ARA 7R HA
Bzt Faiden, Fugge &) g A
1-5-5-9] vlo]z2 B2 vjehigch

rﬁﬁi

#5

T

w

Znt g g

Cumene?] €3} ul
A 2% Cr0,/Zr0,Z “l]-‘i] %/H S gr)ela 2vje) %
HAAA Sof G te] ARA S Falsr] sk
cumened Zufite] uhEAlA A3ty 1-CrO/
Zr0,—600 Z+) & o] 43} HA3 uk3-7)ol 4 cume
neg 450CoA ¥HEAI ¥ dejzl YAEH whE-
€9 mole% W3E Fig. 1o vehfisict uh-&-A44
2 cumene?| =©5A3lel &3 2-methyl styrene
o, ekl st dhgol os) YAH benzened} Ty
Aoldrh &, geas) uksr g3} wkgo] £
Alell dofigg o 4 9lc}. Cumene®] =23} uks-
< AEu e EAFILE Y8 “}°] o] 45w glon
(31, 32] =3 cumene?] &4} dl-g-o= Critr)
Zu g4A-Q Aoz Base] glr}[33]

Fig. 1o 4] gebad st whs X Eo] AA F2o
A 37%<1 W FHA HolF FA s Fo]Eol
A 10%vte] 5o A9 dA A He AE & 5
ek o] FwjEd ZEe Atspaleiel U4 & @



43z AT}l ke AH-BUAS 665

AZ 72 itk &, Hell == vhef 7o Sl
£ 24T Addde ZEAY Gt ol o 7
s FHEe] Aol s wol EAsA|ul
Dpashibg AAEQ Hel oJaix Crévge] 24
so] Crte] A2 HH e 7t 3
3] sEez 47 e,

&4 Fig. 1olA] cumene®] @pashibs AAE<
a-methyl styrene?] A eko] s HAo|A 49%
ol Wi Fdls " ojF = FASA Frlstd 70
% REE FAHE AL 2d5as) vsAAdF A4
e Faol s Fej g Ot o] 44 84
7] golcth. &, AF7HA] Ri® Azjrhd &F
oy AAAR st Az CrO5ufe] Abst— %
d EA([33-36]7 olm] Bigt XPS A-FAIA[29,
3015 Z3sle] B w $l9] Aue x4 a§As
o] cumene?] Z54a3tE JAE Hyo s Crtt
o] CritZog IE7| oFo|vt. ZFAFELS
ol olefinell 2ste] o] A d 5 9l¥ol
B3 so] 9leh[36, 37). AW HioA GUdal s}

wS ofN

O0—0—3 0o—0—0

Mole %

20 -

10

Pulse numbe;

Fig. 1. Variations of mole% of products and reac-
tant after the reaction of n-hexane over 1-
Cr0,/ZrQ,-600 with pulse number.
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Fig. 2. Catalytic activity of 1-CrO,/ZrO,—600 for
cumene dehydrogenation reaction as a func-
tion of reaction temperature.
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Fig. 3. Catalytic activity for cumene dehydroge-
nation reaction as a function of chromium
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Fig. 4. Catalytic activity of CrQ,/Zr0,~600 per sur-
face area for cumene dehydrogenation reac-
tion as a function of chromium content.
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Fig. 6. Cyclic behavior of catalytic property of 1-
Cr0./Zr0,—600 for cumene dehydrogenation
reaction, where arrow( 1) indicates the in-
terval of 20ml O, injection and black circle
(@) indicates catalytic activity after reduc-
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