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Insets of (A), (B) show images of vertical cross-section along the longitudinal channels.



No. 7 % K. %3LSiC MEMILE R Ak Silicalite2 2F 55 & 1281

HFENOIET I | L2 A 8. REAERBIHR BSiC
1 s B A T AR BRI L IR A 0. 2 0 < s
90°H, Si FTLL K KIHNE, 7F 1450 CH Si 76 F7 82 114 6 s o |psic A-Si9
<10°, FTTIfEH & B ABIASALN . B B EER B S LL
VAT, WAHREE AR BB A0 FLIE LT, Bl 5 FLBERBR & a CO02)  cuol
A= Cpmgtae + S1(1D)==B-SiC i, FLEERRAHFE 2 AL A
B-SIC(FE 2 2k b). KERRMAFATEM SR LEs 10 20 0 00T
FE R Si/SiC ZAHKI . SHEREMSA] 24 60 min B, FLIE R Fig.2 XRD patterns of biocarbon(a) and
HR IR AR RE R HE S, 133241 SiC Fi%. biomorphic porous SiC ceramics(b)
2.2 JKFBEXRASME RN

H T e A AR B 108 SOy VA R T AR o F i 5 B, PRI A AR e 1 S B [ n (H,0)
n(TEOS) =12: 1B Ar. & 3y TEOS-0. 35TBAOH-12H,0 FWAKZR FRERIE T Silicalite-2/
SiC Z A EHY XRD 1% El. MEL 31l B-SiC (77T T [t 07E XRD 3 [ B3 (A) [3RW, 4
Fi A KA ALK . B 3(B) 2k 5° ~30°Ht 43 F i i XRD 3% 1Al A DL H R LA i MEL %43

(A) SiC (B)
(101) (501) 170°C
. (200) (303)
MEL SiC
SiC
| 170 C || 150 C
| 150°¢C
— - o
| 120 C .y 120C
1 1 1 1 1 1 1 T * |L‘_LW
10 20 30 40 50 60 70 5 10 15 20 25 30
20/(°) 20/(°)

Fig.3 XRD patterns of Silicalite-2 seed layer/biomorphic porous SiC composites(A) and

magnified view in the range of 5°—30° at different temperatures(B)
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Fig.4 Top view SEM images of in situ seeding layer at different hydrothermal temperatures
(A), (B) 120 C, 36 h; (C), (D) 170 °C, 36 h. (B), (D) Show magnified images of (A), (C), respectively.
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Fig.5 SEM images of MEL zeolite membrane formed on biomorphic porpous SiC ceramics monolith by
in situ seed and secondary growth

(A),(B) 120 °C, 36 h in situ seeding; 170 °C, 36 h secondary crystal growth; (C), (D) 170 °C, 36 h in situ seeding; 170 °C

36 h secondary crystal growth. (A),(C),(D) Top view; (B) cross-section view; (D) shows the magnified image of (C).
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Growth of Silicalite-2 Zeolite Film in Microchannels of
Biomorphic Porous SiC Ceramics

LUO Min'?* | LIANG Jun®, FANG Jun-Zhuo', WANG Zheng'
(1. Key Laboratory of Energy Resources and Chemical Engineering, 2. Department of Chemical Science and Engineering,
Ningxia University, Yinchuan 750021, China)

Abstract  Aligned Silicate-2 zeolite membrane was synthesized by in situ seeding and secondary crystal
growth in microchannels of biomorphic porous SiC ceramics support. The Silicate-2/SiC composite materials
were characterized by XRD, SEM and BET. The effects of synthesis temperature and seed surface pre-treat-
ment of the beech-derived SiC monolith were studied. The results show that a homogeneous coverage of 5 pm
thick zeolite membrane within the pores channel of SiC monolith by Silicate-2 crystals was reached after in situ
seeding at 120 °C for 36 h with a following hydrothermal treatment at 170 °C for 36 h. The film oriented with
[101] axis perpendicular to the substrate surface. The structure composites exhibit a hierarchical pore struc-
ture with a BET specific surface area of 43.2 m*/g and microporous volume of 0. 013 ¢m’/g. The weight per-
cent of Silicate-2 in the final Silicate-2/SiC composites is about 9. 5% after a coating procedure.

Keywords Biomorphous porous SiC ceramics; Zeolite membrane; Silicalite-2; In situ seed and secondary
crystal growth
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