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2.1.2 HER@mA

i B/TZ 44L& BET tb ER AN EER (%
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20/ (%)
B1 AR B0 &&#K B/TZ AELFIHY XRD #E
Fig. 1 XRD patterns of B/TZ catalysts with different boria
contents
(a) 8%; (b) 10%; (c¢) 12%; (d) 15%: (e) 20%
MW: ZrTiOy; V: B0
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Table 1 BET Surface Areas of B/ TZ Catalysts with

Various Boria Contents

boria content/%  Ssex/ {m’/g catalyst) Sper /{m?/ g support)

8 45.9 49.9
10 39.1 43.4
12 17. 6 20.0
15 14.7 17.3
20 9.0 11.2
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50 0 -50

50 0 -50
ppm

H2 WE(A)MARR B.O; &8M B/TZ AN (B)M
"B MAS NMR H& i

Fig.2 "B MAS NMR spectra of borax (A) and B/TZ catalysts
with different boria contents (B)
(a) 8%; (b) 12%; (c) 15%; (d) 20%

81

ratio of BO: to BO:/ a.u.

O 1 T T T 1 T 1
8 10 12 14 16 18 20

boria content / %

B3 BO,/BO, B B.0; F B

Fig. 3 Relationship between boron-oxygen coordination of

B/TZ catalysts with boria content
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B BE TR B R BR UK E Y9 BE B.Os & & B 3 0T F H#

"

detector response / a.u.
.
] 77

T T 1
150 250 350 450 550
temperature / 'C

M4 A B0 SRA B/TZ # AN # NH:-TPD i
Fig. 4 NH;-TPD profiles of B/ TZ catalysts with different boria
contents

(a) 8%; (b) 10%; (c} 12%; (d) 15%; (e) 20%
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Fig. 5 Effect of boria content on the strength and concentration
of acid sites of B/ TZ catalysts
M: strength of acid sites
@: concentration of acid sites
100
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Fig. 6

Effect of boria content on the oxime conversion and
lactam selectivity over B/TZ catalysts
M: oxime conversion

@®: lactam selectivity

SRIRE, MO ABEWEREEEABTEE.
2.4 ¥ BMRELHERMNXR

£ XRD 1 "B MAS NMR 4t SR %8, B/
TZ AR E B0, FELATFHERRE, H UM
AC LA BO. F1 =FECfL A9 BOs BIFR My TILF, H
BEE B.0; & B AN, FIE WX & BO;/BO. B H#f
K. BT XRD B RME B X BB, T NMR
BAMNERTWERFELS, B, 4487E T2 €W
B B.0s RAKBELF HEAFHLEH,


http://www.cqvip.com

- 1090 -

x ok

D000 http://iwww.cqvip.com|

%18 %

Sato 2 USIZE B 5T B.0:/ALO. #E1L I C B HG X
#4 Beckmann EHE R M BT R B, 44 LT+ 8 B0,
FHKT 20%Bt, FESEM XRD ELHEFHHEAREH
Gl B2Os BOAFAE A7 5104, Uit b 710 52 ML TS PEFD
O BRI R PE L B E R, BTN g di Al
B.0: £ ¥ C il }5 %& 4 S #H Beckmann HHER N A
MG YR, AT, Hi#FE B0, & H Ay,
B20s /Ti0:-Zr0. # 4L 7| o LA s #H 77 4E #7 B.O, EEA
AR, ABHEAL ] B SR 1 0 O N B R ) SR R 1 AD
B TIRKAE, BTk, FATINA B.0s/Ti02-Z:0:
Ao i 5 Bt BE S e B.O, MKMIEEH (ML E
RUH) B384 ) (M I BRI K R

R SCHKS SR B, A B.O LR
£ B.0s B9 B-O Ber &5 o g, T 3Rkt gk
AR P 1Y 5 e R 58 5 3 1 B.Os 89 B-O B fi 4544 5F
L., ACH VB MAS NMR 4r &5 R £ 8, BEH
B0 & EHIE N, B/TZ L5 Wi B-O BELfiish
HI ) AH 3T & & BOs/BO. ZE B8 K (& 3), 5 MR8,
4 1l 790 2% TR A R SR AR VR L BT K (1 5)
ZEERERY, B/TZ LR HIEL M = F i BO, £514
POLHRE, BEMLFRI R B-O B ALES ) KA
& & BO:/BO. L3 K, IR B FERRIEE
BRI IE FHE K, ERER Y B,0:/ALO; #E{LF]
{KZRE], 7E B.0s/ALOs 1, LR MM EEE
FNAR W BE 39 B BO./BOs H93% KT Z #i 3% K LS 1o,

B R B/TZ AL N R E W BB B.0s S &M
B R, (B3 C 85 HH Beckmann EHER BV
LERHRY, AN P TEELE B0, BN 12% B &
K, MEFEHE B.O: &8 = 12% Bt T18 & X it
AN NS ERBE> A X, HF
FrE R JE B PO B K4S HH Beckmann EHER
JOE B BOE A G o Sh , SRAISCRR T Oy Bl 1k
PRI BRSREE 53 ALES . P MIE =4, H 5L NH,
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REEARMEOEX, BR5EMNGLT
FEREERAL, MI-F B LR 207 A BB & F%

- 90

L so

the number of medium acid sites / a.u.
[=]
~J
1
9%, / S2US prae wupaw jo dfeiuontad

0.4 T T T —T ™ T T 60
3 10 12 14 16 18 20

boria content / %%
EH7 B/TZHEERNMMEMES B.O; SEEIMXR
Fig. 7 Relationship between acidity of B/TZ catalyst with its
boria content
M: the number of medium acid sites

@®: the percentage of medium acid sites
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Structural Characterization of B,0s/TiO.-ZrO. and its Effect on Acidity
and Catalytic Performance for Beckmann Rearrangement of Cyclohexanone Oxime

MAOQ Dong-Sen*'! CHEN Qing-Ling"?> LU Guan-Zhong?
(' Shanghai Research Institute of Petrochemical Technology, SINOPEC, Shanghai 201208)
(? Research Institute of Industrial Catalysis, East China University of Science and Technology, Shanghai 200237)

The relationship between structure, acidity and catalytic performance of titania-zirconia supported boria cata-
lysts (B203/Ti0:-Zr0,) for vapor-phase beckmann rearrangement of cyclohexanone oxime to g-caprolactam was
investigated. A series of catalysts with boria loading ranging from 8 to 20% wt. were prepared and characterized by
XRD, adsorption of nitrogen, "'B MAS NMR and NH;-TPD techniques. Both tetrahedral BO. and trigonal BOs
species were detected as the basic units of the supported boria. The ratio of the two boron species was dependent on
the boria loading. The coordination of boron appeared to significantly affect the acidities of these materials and the
acidity was closely related to the relative amount of BOs;. The catalytic performance of B20:/TiO,-ZrO; catalyst for

vapor-phase beckmann rearrangement reaction was correlated closely to the acid site of medium strength.

Keywords: B:03/TiO:-ZrO: structure acidity catalytic performance
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