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In situ Synthesis of Titanium Silicalite-1 on Monolithic Cordierite Support

ZONG Li, LIU Ying, XIN Feng
(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract: Titanium silicalite-1 molecular sieve (TS-1) was in situ synthesized on the surface of
honeycomb-shaped cordierite support by a hydrothermal method. XRD, FT-IR and SEM were used to
characterize the samples. The optimal process of preparing TS-1/cordierite including synthesized from
cheaper preplursor was studied. Meanwhile, the effects of crystallization period and molar ratio of HoO
and SiOs in their mother solution on the growth of TS-1 on monolithic cordierite support were also
researched experimentally. The results show that a coating of TS-1 crystals grows successfully on the
surface of monolithic cordierite support pretreated with 37% hydrochloric acid for 6h, and the weight
of the cordierite is increased by 10%—-16%.
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Table 1 Synthesis condition of TS-1/cordierite

Sample pH value n(Si02):n(TiO2):n(TBAOH):n(TEAOH):n(H20) t/d Calcination temperature
1 10 1: 0.01: 0.1: 0.045: 40 6 550°C
2 9 1: 0.01: 0.1: 0.045: 40 6 550°C

Note: n is mole value
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Fig. 1 XRD patterns of TS-1 standard sample (a)
and synthesized sample (b)
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Fig. 2 XRD patterns of T'S-1/ monolithic cordierite
(a) and blank cordierite (b)
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Fig. 3 SEM photos of TS-1/cordierite (a, c), blank cordierite (b) and TS-1 powders (d)
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Fig. 4 FT-IR spectra of TS-1 precursor (a) and
TS-1 (b) powders after calcination obtained from the

monolithic support
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Table 2 Effects of H,O/SiO2 molar ratio on the growth of TS-1 on the cordierite

pH n(Si02):n(TiO2):n(TBAOH):n(TEAOH) n(H20)/n(Si02) t/d Weight increase
of support/wt%

10 1: 0.01: 0.1: 0.045 30 6 14.8(caducous)

10 1: 0.01: 0.1: 0.045 40 6 16

10 1: 0.01: 0.1: 0.045 50 6 10.2

Note: n is mole value
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Fig. 6 FT-IR spectrum of the powder on the mono-
lith support
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Table 3 Effects of crystallization period on the
growth of TS-1 on the cordierite

Crystallization Crystallization =~ Weight increase
temperature/°C period/d of support/wt%
170 3 9.2
170 4 10.4
170 5 14.4
170 6 15.3
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Fig. 7 XRD patterns of TS-1 molecular sieve crys-
tallized for 3d (a) and 6d (b)
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Table 4 Effects of different pretreatments on the growth of TS-1 on the cordierite

Pretreatment BET/m?.g~! n(Si02):n(TiO2):n(TBAOH):  Crystallization  Crystallization ~Weight increase of
n(TEAOH):n(H20) temperature/°C period/d support/wt%
37%HC1 6h 100.15 1: 0.01: 0.10: 0.045: 40 170 5 14.4
10%HNO3 6h 50.01 1: 0.01: 0.10: 0.045: 40 170 5 13.7
Untreated 10.54 1: 0.01: 0.10: 0.045: 40 170 5 6.0

Note: n is mole value

K 8 HHF AL AR BAL B
Fig. 8 SEM photos of TS-1/cordierite with different pretreatments
(a) Pretreated by 37% HCI; (b) Pretreated by 10%HNO3; (¢) Without pretreatment
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