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HEEFER, B—AHERNHEERAMBRR. RCELBISLHX silicalite-1 34 &
Rk U0, & RFHE S BN SRR K 7% (6], 385338 M0 PUF HMAR, FIEHRER
Hl& TR TIHN ZSM-5 AWK, ZTERA AR, EERMARA.

2 XRHS

2.1 NBREH

FH#i w4 (SEM) 7E Philips XL30 & R X 51222 3w KATH (XRD) 7£ Rigaku
D/max-ITA B X SHRATEMY DA, PR Ko &, 8K 40kV, HE R 20mA THHE, #&
B 41 4b Y 1% 2E Derkin-Elmer 983G Yo L0408 Y6 X L8 5 K18 2 KR M #£ Micromeritics
ASAP-2000 & %3 Wt FiHX b 47

PO P53 & {k & (TPAOH, A.R., 1 M, Aldrich), /4 Z & ¥ (TEOS, A.R., 98%, b ¥ iX#|
J7), BB B (Ludox SM-30, 30 wt%, DuPont product, Aldrich), & & {k & (NaOH, A.R., L ¥3E
BETRARATMESAA), FEE (Al2(S04)s-18H0, LEF ), RZFE_HFER
{k. 4 (PDDA, Mw<200,000, Aldrich), 5 3¢ B AR B3 2. 4% (PSS, Mw="70,000, Aldrich)
22 BESRHBITREERER

MK silicalite-1 ¥4 2 B8 SCHR (17) kil &. AT R4 €40 % (TPAOH) ¥ ¥ 5 TEOS
KK, # 88 (TPA),0:5.5510,:22EtOH:90H,0 W BE/RILIB S, ER THALALR, BB
F100°C WHFERZR. FHREE K, SERRESECH 1.0% BRAERE, BEK
W% pH 3 10 £4 . &8 silicalite-1 ¥ 7 & f / XRD #1 SEM #®1E, XRD ¥EHBRERF
MFI ¥ A 5T, SEM FAHBR A/NA N 8nmER. PUFAFEIXR_HFE_R
HEE{LE (PDDA) MM E N 0.1% B BB E XK 24 (PSS) 89 W+ 4 PDDA/PSS/PDDA
RIS RE, MHREHEYINHERS. KRG silicalite-1 ¥4 B 7 W 1R K
—BHAa, Rk, T&
2.3 #HEB/BENHE

R TC BB BT IR M A 4 ZSM-5 i 77 ik (161, ¥z BR R /R E B 0 28Ny 0:1.5A1,03:1008i0:
4000H, O ¥ NaOH, Aly(S04)3-18H,0 | BER A KBABHH S, RENERSH ARG
#iftly PUF JB4, 75 180°C HFEH TR 10h. W 25k, T8, HESESH P
550°C %% #2 2h.

3 ERFTE

BANREEEREREAZEREGPELSH (8 1(). BRI silicalite-1 & FAIRE
KSR ER RS ELKMLE 10h 5, PHRET REBmBEKNGERESH,
TERYREAREKRRUEKRLELIBIEH R L. REEHTEHRESIHEE
HFREEMRENFEMELRAAIERE E—CBE. BENKEMREXGTELEX
HE 7K A8 N TR P R -

A
R-NH-CO-O-R'+H;0 — RNH;+R'OH+CO,
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LKL (E 1b), FLBLITE 200~500um WHEZ W, KILEE= ST m EEARER. K
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Fig. 1 SEM images of (a) the PUF template, (b) the resulting macroporous zeolite ZSM-5 foams by the

non-compressed PUF template, (c, d and e) the ZSM-5 membranes surrounding the macropores
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Fig. 2 XRD patterns of the zeolite ZSM-5 foams Wavenumber/cm!
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drothermal treatmen Fig. 3 IR spectrum of the zeolite ZSM-5 foams
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AR R silicalite-1 P AL KMRERFEEKABER (B 1(c) « (d), KT A BB LK

R A AL AL, BORK /N2 800nm ZE47 (B 1(d)). ¥h A EIST 7T 49 PR BE AR (A 1

EEREBEERE 2~4um Z (6. =Y XRD
B BoR T 8GR/ MFI 38 A 817 5 g (F
2a), RELRTH, XUWERM ZSM-5 RF
REFAY R B BT P 7E 550°C TKEX
WE4h T, THEERFFRENSGE (8 2b),
ZRRHAAFRITFOKBEESE, FELE
JEWI R E XRD B B AR E 29=7~09° 22,
B 0 A7 B 1B 5 AT iR, T 20=22~25° Z ]
FORiE il SR g 2 N = R (N FA S o
AT TR, ML IR B (E3) P,
£ 900~1200cm~! WEZ WK RHNAR T
BAB ST T-0(T=Si HF Al) R3¢
PR3, 550cm~! 4By IR WOk MFI 454
FRAE R Woug, T H 4L F 550 1 450cm~! &b
MR ERENRELRALBROS R
BE.

RN EAMERTUELKERASR
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MG SERERERA—ILEMT 18
WIRRNB Y, £ P/Po >045 R ERXH —
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FEF=aPHSanil TREXHNES
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Fig. 4 Pore size distribution of the sample cal-
culated by the BJH method
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Fig. 5 SEM potos of (a) the macroporous zeo-
lite ZSM-5 foams by the compressed PUF template
and (b,c) the side and top of the ZSM-5 membranes

438t BIH it 5Ea Lo it 4 (B 4) RUIZH HIEKRLY 4om 4R >Tom LFFEEE N
LAAR, EMNTEHRFHEREEKMERAZME. 7 SEM B E F BREBSKEN KT



3 M EWE, & RHEEMN REREH S THAILN R AWK 639

ERUTEEEBREEMAAN G KT,

ZSM-5 B HERKM KL ARERERTUES AR AR KERELN. EHEREH
WRAENERFZHHBARKREKALARHBE /D (F 5(a), RALZBEHFIFEMES, HZ
LWERATBAN, BEERKAR. ARBERFEFrHTREARMKERERGELK
HREPER RHEFERAARRINBABEEREAHERKEROFELERK, BT
BH ZSM-5 B R A5# (B 5(b)), BRA R <lpm, H L RTE W ¥ A 820 HOoR 45 AR BT
ArrE (B 1(d) B/, 47 200nm £ (B 5(c), BIARTRERH TR BN REBIEK S
silicalite-1 S F & BAEX W H, HFHMMBELZHR AT RSO TG E RO R
FRHERETEL. IHEMBAARLERRESES W RETERKENERF &3 EE
REAFEFMVAREARE. 39, SHEKKAABRHAEETUESIEERESELRY
PUF fE N #AR KA.

HRFRW, ZHEH AW ISMS B AERIKHEREE=Z4 M LEMERH KT, ¥
HASBRAREEREN ZSM-5 B AZEERMR. X RILALEETTLUES EE
RAEEYKIMBEREKRREE EEE R RKRESETAZE. B/MMIKI S E M
BENHES FEMEREBIRE, 8 FLRMNHPAERE.

EREBRPEAGMENSHRARKGEE, NREEAHHNEN, £ LR EMEHR
HETHARNSHBE ZSM-5 J A MK, REHK silicalite-1 P A HBFEK L HE LB PR
THESHAROAEAKBUNER. RERBRBRS FRAY PUFEEREEEN —FEX
FB, B¥A&MLey R, 18 # PDDA/PSS/PDDA KRS X8RI EREEMBFSE,
PIMRIE PUF REBHAHSNERSR, ERELATHEREBRFHE A BEN AKX EER
RBEREME, RETUBH —EBHS0BERT. B FBHRGIRERHG SRR/
AMEZBimRfEOREm, MAMERBEMEX: BERR, SaREEkEERR, B
IR K MR, BARA A KBERLIRBE/DNR 83 A A %A ik

4 ik

FARBEERKENER, BXREGHEERMREETSHYURSON 0SB R
FERAEK, TURENESM ZSM-5 BANRK. REBERESGERIB P2 ER.
HEMBOREAMBSETHROREZ M ZEERREERGVIMRE, 7TLANE &
PRBAEFEI A
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Template-iree Secondary Growth Preparation of Zeolite Foams with
Controllable Macropores

WANG De-Ju!?, ZHU Gui-Bo!, ZHANG Ya-Hong!, LIU Zhong-Neng?, XIE Zai-Ku?, TANG Yi?

(1. Shanghai Key Laboratory of Molecular Catalysis and Innovative Materials, Department of Chemistry,
Fudan University, Shanghai 200433, China; 2. Shanghai Research Institute of Petrochemical Technology,
SINOPEC, Shanghai 201208, China)

Abstract: By using the nanosized silicalite-1 zeolite preseeding polyurethane foams (PUFs) as
templates combined with the zeolite seed-induced secondary growth in a synthesis gel free from
organic templates, the large monolithic ZSM-5 zeolite foams which well inherit the morphology of
PUF were simply prepared. The novel macroporous materials constructed by the zeolite units can
eliminate the diffusion in some degree and have more effective promised applications in adsorption,

ion exchange and catalysis.

Key words template; secondary growth; zeolite; assembly



