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Fig.1 Effect of varying nitric acid content on mechanical

strength of the shaped zeolite
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Table 1  Effect of varying nitric acid content on shaped

zeolite pore volume and specific surface area

w(HNO;) /% LA /em’ g™ HAR I /m’ - g™
5 0.4128 357.93
10 0.4330 363.24
15 0.4001 379.48
20 0.3949 386.52
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Fig.2 Effect of varying nitric acid content on pore
size distribution of the shaped zeolite
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Table 2 Effect of varying nitric acid peptizator content on

the total varying acidity of the shaped zeolite

w(HNO) /% B /mmol-g !
5 0.67
10 0.75
15 0.78
20 0.80
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Fig.3 Effect of varying nitric acid content on
the activity of the shaped zeolite
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Table 3 Effect of varying nitric acid content on
performance in alkylation of benzene

with propylene

BEFEAE /%
w(HNO;) /% AR /%
FNE CRAE ZRAKE
5 >99.9 89.01  10.39 0.60
10 >99.9 89.54  10.02 0.44
15 >99.9 88.87  10.48 0.65
20 >99.9 88.67  10.76 0.57

t % 3 nf LA, N F 10 5% 1 2 35 g 35 )
99.99% LA L, B #9779 5 PR 2 1 18 5 I s 28 B i
T2 P P T 2 B ST 388 1m0/ D P 35, (HL 388 im
REAR IR B2 AN 2 E 0 2, S S R T &t 10 % B
Ko X—J5 T AT REFIAHER X 430 7= 2 B B 454
A 5, BBV R RESR EL3s R, X TR PN I b 31
AN AR, 5N OR I S B AT — S0 B
B AR RESE L 5 75— T, H T BB S 9 Tl s BE 43
T AR =P FLIE o3 A, ROHR AL S 0 A 5 T
FL, DA S AR S B 4 O i 1 A FLARFL . 246
TR 5% 3 2 10 % B, BEE R IR 50+ Z Rl 45 &

T AT B R i B K, AL B i 2, 1
X — 0 [ A BT 6 9 A AR BAT AR DL R A9 FL A5 A8 23
Aii , BN REAR DR BN DX I H ok , A 1 i —
A R A TR e HE A SO A PR 57 SR WA 22 5 R
S5y, JEH S R 5 B 10 % I, X T
Pk B et , H = R o, 5N
DR = AR R I LB A I Y Ak 4
W2 WAL 2, lER B 2, 4 L AR LA BT
P/ AR — B 3 AR A T ) LB A E ORI S b
WA SN RE YT B R i O i BT R
BRI FLIB 25 M B 22 AN BEA HLATHE G T FOR 2
o ¥R A PERE , AT A= 7 (4 H A8 ek, (EL Dk
DR EEA K o

BEAI B LR 4 2R n] BEI Ry B PR A A2 1k
A B R B AR S R T TR R
AR Ak, DTRASE 4 A1 77 L 18 2 1A R 54 J3E A FIR o
OB LR o AT UL 0 g s 1 i R 1) FH o T AR
FUAFIT A7 1 A 8 HE AR FLIE 25 A R A
T8 AR A PERE o (LR A 42 i AS [l Hh oL
TEMEARTR) = b AL I8 Hh 2 RS B A 2R LA, ik
it — S A RIS

3 i

(1) JBEw 00 & F MCM-22 4305 1) Ji A4
AR TR 000 1 58 3 ELAT I8 255 ), e o 0] S 5 32
XoF 7 (AR R P B A BN 2 10% o

(2) HEERXT MCM-22 43¥ifi i B A A 7R R
(LI 25 KA s ) EL 5 B S, B 7 P A 1 , Ak
TR Bl T R T 14 A, L2 D) 22 30 50 4 R 0/
OFEE

(3) JC TRt LA 700 S A ek o i 72 D P 344 o v 48
T, AR 5 S 0 BIOAS 85 1 20 % B, A Ak 550 3 P B
A 1R P et A8 T m 3 8k RS R s AR ] A
R P 6 S PR ) 0 P B 52 M AS 140 S35, 24 4
2N 10 % B e K

SE -

[1] Perego C, lingallina P. Recent advances in the industrial
alkylation of aromatics: new catalysts and new processes
[J]. Catalysis Today, 2002, 73(1—2): 3—22.

[2] Bl V9. MCM-22 T4 10 i 2540 S ikt g
[J]. fe2sddl, 2004, 67: 1-21.

[3] Corma A. From microporous to mesoporous molecular

http.//www.journal.buct.edu.cn/tech



- 28 - b 5 4k TR 2 2 4l 2008 4

sieve materials and their use in catalysis[ ] ]. Chemical TR ERE I m [J]. k¥ N TES T/,
Reviews, 1997, 97(6): 2373 —2419. 2005, 21(2): 162 —165.

(4] RELE. MEACR R [ M]. Jbat: o E AR R, (9] kM, el 5U6. FriiRxT USY 43 i) A 27 ot wF
1992: 39 - 55. FelJ]. k224, 2000, 58(8): 1009 —1014.

[5] akpAe. BIAARXT B 43 T 0 4 AL 75 2 L RE 114 5% ) [10] Maache M, Janin A, Lavalley J C, et al. Acidity of zeo-
(D). dbat: dbsfb TR TR B, 2005. lite beta dealuminated by acid leaching: An FTIR study

[6] Jiratova K, Jandcek L. Effect of peptizing on the physi- using different probe molecules (pyridine, carbon monox-
cal and chemical properties of extruded aluminal]]. In- ide)[J]. Zeolites, 1993, 13(6): 419 —426.
ternational Chemical Engineering, 1983, 23(1): 167 — [11] &5, 2K, BRILE. SexT g o IR 1 1Y 52
174. ma[]]. LR, 2004, 55(6): 913 -918.

(7] BN, 2%, ERE, 5. Zwa o7 [12] Z=9e8:, Brbrde, @fhil, & MCM-22 M ifLE5H
BERZ M. KAk T, 2000, 17(4): 36 -38. FRIER 3 AT P %o 28 5 T s ot B A B 749 43473 1 32

(8] Z=alfl, sKIKHE, Z0EE, 55, BRRRICVARIX HB 73 7 [J]. fitfb2E4R, 2003, 24(7): 494 —498.

Effect of nitric acid peptizator on the performance of a
MCM-22 zeolite catalyst

YU HaiQing LI JianWei SUN XiaoYan LI YingXia CHEN BiaoHua

(The State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: A series of MCM-22 zeolite catalyst samples have been prepared with nitric acid as peptizator using an
extrusion molding method. The zeolites were characterized by means of particle strength tests, TG-DTA, N,
adsorption-desorption measurements, and mercury intrusion porosimetry. The effects of varying the amount of
the peptizator on the physical properties of MCM-22 catalyst were investigated. The results showed that with
increasing nitric acid dosage, the mechanical strength of the zeolite catalyst increased at first and then decreased,
with the maximum catalyst strength being obtained at a dosage of 10 mass percent nitric acid. The specific sur-
face area and total acid were enhanced by adding the appropriate amount of nitric acid. Taking the alkylation of
benzene with propylene as a model reaction, the catalytic performances of the MCM-22 zeolite catalysts prepared
in this work were evaluated by means of a semi-continuous gas-liquid reactor and a liquid-liquid continuous reac-
tor. The experimental results showed that when the nitric acid dosage was less than 20 mass percent, the activi-
ty of MCM-22 zeolite increased with increasing nitric acid dosage. The selectivity to cumene reached a maximum
value when the nitric acid dosage was 10 mass percent.

Key words: peptizator; MCM-22 zeolite; nitric acid; extrusion molding; benzene; propylene
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