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FERTE] 3 d, FEFFEEE 60 v/min. JHEEJFURHAD Fb(E AR R EE /R Lo 12,5, R BRI RS & T MCM49
(P).
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1:4: 1.2 PHATIR G, IR WY pH fH4 13,5, F 373 K HitPE[E 68 h, FESFIR FHtdE 4 h 5t iE,
FDRKRVES, AR, ik s iR 5 1ERERR O (TEOS, 4 98% , Aldrich 24 H]) Lk 1: 519 i
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IR G, T 413 KUK 6 h j5iduk, TR, Es 0T P FHR 2 813 K, fHilRE 4R 6 h 515
NaMCM-36 J5i#5. NaMCM-36 JFA3 2 1 mol/L NH,NO, /A T8 Fac#e 3 ¥k, £k 10 h. i3, Yk,
WG TR PP THEZE 813 K, 1HERHE 6 h, FifdsrTiiic h MCM-36(A). H MCM-49(P)
MR EL PRI, 5T MCM-36(B).
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BJH J5ik &N LS5

KA IR -21 A8 638 A4 7 sl 2 A 5 B BRI L BRI &, RS E K 8 ~ 10 mg/em” 1
FR, B NaCl fd DAL/ EE RS rp, 76623 K A1 107 Pa R BEAALEE 1 h, 7EEIR T
M At 2 NE e, FRFARE FHEZ 2 10 4 Pa, 7F Nicolet Impact 410 FULT AN GTEAY I 5 £0 AN TS
SR R Wk b AT A et A
1.4 EAFRELHELENLR

SR FH V- 1 11 52 PR R N 25 EA T AL PR BB I A . AL IR 0.5 ¢(40 ~60 H ), IKJZ Wi 781k
MR A SR, RNV ITURET, BB R S Al /R TP R T 433 K BT iL 3 h, RJEH R
N AR BERE R 353 K LIRS, M RN P IRAR (M) , fp s B BRI 7l , KRG . K1k
FRIHASS , MR RETRERANG(REGHR), RVEERPIEE. %3 Hi € Shimadzu GC-14B <,
AHEIEAL_E AT, SIARI #S.
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Wi ¢ BB R, HRHN E SRTE ¢ BT BT P d (5298 4.9 nm, £ iHESE] MCM-36 1)1 )2
[EIRE B2 2. 4 nm, S53CHK[S,7 JHGERZE R —2 54, (101) FI(102) & AT HHRFAE I MCM-36

5 10 15 20 25 30 35 40 10 20 30 40
200(°) 20/(°)
Fig.1 XRD spectra of the samples Fig.2 XRD spectra of the samples
a. MCM22(P); b. MCM22(C); c. MCM-36(A). a. MCM49(P); b. MCM49(C); c. MCM-36(B).



s Y SO Vol. 28

(A) TEE FEBTEE, BORAEE n] BB LI o fl 2 AR —PE.

K2 5y MCM49(P), MCM-49 (C) #1 MCM-36(B) i) XRD % [&. MCM49 (P) 1 MCM-49 (C) I
XRD U P A0 R B 55 SCHR [ 17,18 1 HiRIE M Z5 SR — 2, Fr & s AR 45 i B 5 1 MCM49 43+
fifi. MCM-36(B) B)) f ik G A8, W5 =T MCM-36(A), (101) F1(102) & ifi fir SR AiF i T B
WXAy, ANATEE N AR R EAT 0 (H ISR (IR T MCM-36 (A).

2.2 EUFINIEREREILEHRSHT

1 MCM-36(A), MCM-36(B), MCM-22 F1 MCM-49 ¥£ 51 He & 1w AR A FLE5 M58, 5 MCM-
22 1 MCM-49 #Eb, MCM-36( A) Fil MCM-36(B) Ay LR AU FL L 2 i FLA 38 m , B FLAEFA-FL
LA . B3 S8 MCM-36 (A) Fil MCM-22 4311 il 0 BT/ 5 BFF 25 iR 2%

Table 1 Textural properties of MCM-22, MCM-49 and MCM-36 molecular seives

Samnl BET specific surface area/ BJH surface area/ Total pore volume/ BJH adsorption volume/
ample
P (mZ_g—l) (mZ_g—l) (sz'gil) (Cm3_g—l)
MCM-22 343 32 0.25 0.04
MCM-36(A) 642 424 0.46 0.35
MCM49 431 107 0.47 0.24
MCM-36(B) 644 221 0.49 0.33
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2 0.020
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Fig.3 N, adsorption/desorption isotherm(A) and pore distribution curves(B) of MCM-36(A) (a)
and MCM-22(b)

4 25 MCM-36 (B) Al MCM-49 HY %0 TR BB 27 2R MCM-22 Al MCM 49 2RI ZIP AR, #
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Fig.4 N, adsorption/desorption isotherm of Fig.5 Adsorption of d,-acetonitrile followed by FTIR
MCM-49(a) and MCM-36(B) (b) spectroscopy from MCM-22 (a), MCM-36

(A)(b), MCM-49(c) and MCM-36(B) (d)
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IR S B R B — T AR IR R R, MCM 22 JZ2 Al EB 7 Si—OH—AL &A= Wi, i iU R 1L 110
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MCM-36(B) 5 MCM-49 #f Lt SR &t 52 T R R 3, (HF BRI EE R/, Horb, 58 L R iR it A2 fb oA
K, BERERE FREIE. 782270 em A JLF RS B Ak BRI AR o, X i — 25 EDAIE T IR AT A9 4,
MCM-36(B) s AKAEEE S| A Si0, 5/
2.4 MCM-36 FIESAEERELEEE

%f MCM-22, MCM49, MCM-36( A) Fl MCM-36( B) 4T 1 4 5 TR M W AR Be 3L AL AL PERE DTN, 45
WK 2. R EFY TN, BIF=Y EEN SRR | SRR RME R RY, a3
TERAEA R, 22 B vl W, EASZE 20T MCM-22 EA IR i ke 54k 52 i 3 1k (P B AL R
99.5% ), SHAAEREBEMEIES] 75. 7% . MCM-49 A 50 36 M (TR B A6 %0 99. 9% ) W = T MCM-
22, PURFFRY SR, X5 MCM-49 HAT 8w i MR Al B it —2%.

Table 2 Catalytic performance of the samples on benzene alkylation with propylene *

Selectivity referred to propylene( % )

Sample Conversion( % ) ) M cmene” M otigomers
Cumene DIPBs TIPB
MCM-22 99.5 75.7 21. 1 3.1 755
MCM-36(A) 99. 6 81.0 17.1 1.8 898
MCM-49 99.9 76.5 21.0 2.4 596
MCM-36(B) 99.9 77.1 20. 8 2.0 540

# Reaction conditions: p =2.5 x 10° Pa; T=413 K; WHSV (propylene) =5.3 h~'; n(benzene)/n( propylene) =4; T.0.S =5 h.

MCM-36 ( A) 9 52 g 3 P 5 F (] — TSR A4 1 & & B MCM-22 A2, (H SR B H B 0 9 S5 T R e
PE(8L. 0% ), RN K = RN ARMIEREE TR, B~ PI #5534 00 & i gL T MCM-22. MCM-
36(B) I TEPER T MCM-36 (A) , IR FIE99. 9% , TSN ARIIE#EVE(77. 1% ) H MCM-
49 $E5 T 0.8% , {HAILTF MCM-36(A).

Corma %5 i X MCM-22 43F 0 b 265 P AR e AL SO REF 9k, Ab T sl MCM-22 43
FFAMRM+ ZIJCAFLICHY B BROSEBESEA SR (36 P 0. 25 A RIS R, AT | M7
MCM-22 (12 A A FLEFLIE , — 7 B KIEAN T MCM-36 (A) i FL R AR, 55— 7 4 i 194 fLFLiE
A ATEAR KRERE I 2288 th MCM-22 s ZLil i oo eR e 1 A BE R i 3] 1) — SE R PR 07 , ORI T /gt
SRR 5r FAE A SR, B, B5R MCM-36(A) B RR R KT MCM-22, {HHAZ T4k
FE AN FLA T P A ORI 3G, MCM-36 (A) 358 HA B TG 1. MCM-36 (A) b 53 TN K ik
PEVE A3 B — 7 T R T MCM-36 (A) 1Y B BREEREAS, i1 TR TR | IR EAL | A0 10 55 R Sy
MIIEAT , 75— 7 T MCM-36 (A) A FL 38 38 72 38 0 T Be Ak AT 208 AL [FIET 3845 15 3277 4 1)
WAHR Y1, W T JRSL RO AT, 4 7 e AR I BRIk, MCM-36 (B) 1Y BET L3R T AL AL
75 MCM-36 (A) AHIT, i | AR B IR B 1 IR BB/ )N, HOERR & A B iR i 175 T MCM-36 (A ),
1 N S R I EEMEIR T MCM-36(A).
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Synthesis of MCM-36 Molecular Seive and Studies
on Catalytic Performance of MCM-36 on
Benzene Alkylation with Propylene

ZHANG Yu'?, XING Hai-Jun', WU Shu-Jie', WU Peng', YANG Piao-Ping',
JIA Ming-Jun', WU Tong-Hao'*, SUN Chia-Chung *
(1. College of Chemistry, Jilin University, Changchun 130021, China;
2. Department of Chemical Engineering, Jilin Institute of Chemical Technology, Jilin 132022, China;

3. State Key Laboratory of Theoretical and Computational Chemistry, Institute of Theoretical Chemistry,
Jilin University, Changchun 130021, China)

Abstract Pillared layered MCM-36 zeolites were prepared from MCM-22 and MCM-49 precursors with poly-
meric silica as the pillaring agent, respectively. The structure and acid properties of samples were studied by
means of N, adsorption, XRD, and FTIR. A higher BET specific surface area and a significant mesopore vol-
ume is obtained for MCM-36( A). The amount of Bronsted and Lewis acid sites in MCM-36 ( A) decreases ob-
viously compared to MCM-22 resulting from the same precursor. For MCM-36 ( B) synthesized from MCM-49
precursor, the intensity of low angle XRD peak is lower than that of MCM-36 (A ), and the amount of acid
sites decreases moderately compared to MCM-49. Under our operation conditions, the MCM-36 (A) zeolite
shows a higher activity and selectivity to cumene than MCM-22 zeolite. MCM-36(B) exhibits a higher activity
but lower selectivity to cumene compared to MCM-36 (A). Combined with the characterization results of acidic
properties and textural parameters, we suppose that the increase of the selectivity to cumene in MCM-36
should be mainly due to the decrease of the density of Bronsted acidity, while the improvement of the catalytic
activity of MCM-36 can be mainly assigned to the presence of a larger amount of structurally accessible acid
sites in this material.

Keywords MCM-36 molecular seive; MCM-22 precursor; MCM-49 precursor; Alkylation
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