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SRS LIS,

1.2 HamEmk

1.2.1 FfcEBREHRBRN G RE KN o0 Fi

U+ b B RRER 0B, & BRI -

¥ P-12(14.6 g,0. 05 mol)IF F73 ml KOH (1. 4 g,0. 025 mol) 7K ¥ &, A 12. 5 mol -1~ ' 1§
HCI P pHE 5. 0, FE H — MM T KB 7 B (14. 6 g, 0. 05 mo) 1 Z BEPIEA (5. 7 ml,
0. 05 mol) I i , A W LRI B 8, FET B B KA H)E  ERI M AN X4 T AR LR RT
TEYER G BN AE R A R Y, BRBCE2 1,80 CF G&4L5EK , BB U 4, B 314 100 ml fg 7K
¥ I20CTF FRER . REEIOCTHES2h AZEMKHRSHRE —EW pHETE
W24 n, BRI AK. B . REER, TREH1E Ti-TMSI,
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1F L EBFiA.
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B+ ZEUGADBRANEKRFRABUS S DBERP MEEHH. REMATKZBEAS
ml), GREEH B, B IMK (45 mD , KRR HAHETE MBSV EZTHETRELHR . RE
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I8, B4 A F50ml By /K TGK ZEE. B K Z BB k. RIS IO CTEZE THR .| g ERBES,
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ME2ZER, AT LUE )« BoE H i ZBERER S SR BE /R B h 1= 1 R RIGERER 7
B Y R BN LBER, SR Z B ER Y, FE AR B R E S MR /S8 LU A R IR &Y pH {E
T, RFESTE & B BB 8 s Bk 0 BUAT KL 24 0\ L BE/R ) Z BE I BR B , 7€ pH 2 4~ 6 7] 18 i 1
GER ;YA 2BE /KA ZBETI MRS , 7 pH 2-3T] 18 B A4 R 1H 7= M0 GLIE B B4 M/ F 5
min 531 ho X R E H Z B ER A 1 A T K R B R R, ANELAL R 5 2 BE PR BT Y A
B S Y TE S BRI A PR &Y S PR Bk 8 . T 24 65 BE IR 6k I 2BE /R B 2 BE RS, KRB &
& pH {H. M4 IASEE /R ZBERERE , RSP REF VLR AL T RER T Sk HEER .
BFA\EEN =0 FZBRARAESY.
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26/degree 26/degree -
E1 &R /Ti 9 ELE N R SR TR B2 ZBETEMR/Ti B LS B S Wi
Fig. 1 Effect of the surfactant-to-Ti ratios to the struc- Fig. 2 Effect of the acetylacetone-to-Ti ratio to the
ture of the samples structure of the samples
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26/degree . 26/degree
B3 pH {HXME GRS ZH B4 REFERTFEREHH W
Fig. 3 Effect of the pH values to the structure of Fig. 4 Effect of the chain length of the templates
the samples to the structure of the samples
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BIEIAH AR R 1. 4 pH {E/D TR RBEREE AR 5 5 Ti YR 1E B R Ti-TMS1, 365 49 5
k.M H . ER S pH E THKERH REA, ©5 O Z MM E/EHEERT 5 REEHE
FZ R EER , JaT, TA LW R A 3R, &8 Ti-TMSIM RIER G R REE
Y S BRI BE /R E 9101, ZBE I ER 5 4K BE /R L2911, pH {E K 4-6,

2. 1. AR RRBRBE K B BT

HATRA T = B 0B  BI8EK 0 51 8 + = . +75. +/\ @ P12.P16 . P18BEER B , 178
# Ti-TMS1#y XRD M E4FT7R AR RATAMER th  FEF B A9 1< . B R ) XRD K977 5 i i)
RAERS, WRER . LEBRRBX, FEMNMERERMM, REERNERRRELE
Y RS E) TEM B 5 mES, 6, 772, X TEM K B RITETTLUE S EBREN
BREERRI BT H1 B8 7 T I § N A B, R BALRZE K (45182, 7 nm, 3. 8 nm, 4. 4 nm),

E5 Ti-TMSI(P-12)ME A EER T 6 Ti-TMS1(P-16)6 &4 FE S R
Fig. 5 HRTEM picture of Ti-TMS1(P-12) Fig. 6 HRTEM picture of Ti-TMS1(P-16)

=
20/degree
B7 Ti-TMSI(P-1®)H B PHES R N 8 AR BLEE Ti-TMS28 X-§H &5 &
Fig. 7 HRTEM pictures of Ti-TMS1(P-18) Fig. 8 XRD patterns of Ti-TMS2 at different crystal-

lization temperature
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"2 m9 R pH A F BB S Ti-TMS1(P-16)#) X 10 AEEE T RERM Ti-TMSL (P-16) X
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ﬁf’ GE UL ST A
o,,‘ "+ Fig. 9 XRD patterns of Ti-MIS1 (P-16) after removal Fig. 10 XRD patterns of Ti-TMS! (P-16) after
the template at removal the template at

a; pH=9, b.pH=10, a. room temperature,
v ¢; pH=11, d; pH=12 . b. refluxing temperature
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26/degree 20/degree
‘B11 Ti-TMS1 (P-12)8) X &5t E E12 Ti-TMS1 (P-18)f X 4t R{in ST &
Fig. 11 XRD patterns of Ti-TMS1 (P-12) Fig. 12 XRD patterns of Ti-TMS1 (P-18)
a; after removal of the template, a. after removal of the template,
b before removal of the template b. before removal of the template

) 1
26/degree
B13 Ti-TMS2/) X S5 HE EH14 Ti-TMS2HE N HESTHE
Fig. 13 XRD patterns of Ti-TMS2 Fig. 11 HRTEM picture of Ti-TMS2

a. after removal of the template,

b. before removal of the template
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1. A [E] & < B e 2 % R B 0 I B e 0 S SR T V5 1 TR A IRAR R B S & AL T 4 — AL gk
I L5 F 9% (Ti-TMS1, Ti-TMS2) , 3 R ¥ 70 2Bk B Th b J3 B T M) . & AR Bk R 5 R THT 06
YR ZBEPIER A9 B b, SR TE T YRR B9 B < . SR AL BT A, pH B LA R AR 7] BT AY 95 0 R  pH
EMERERATRERLW.,

2. PR e B % R I R O A7 B A D ARSI B 20 1) 6 LR O G 1) SE AR B BRI e B R
FEE AN A B TiO A L5 F M AR 35 ELF W 0] 2k O BRASEAR 701 /5 9 XRD 3% B b 4%
PR BEINSREL.
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SYNTHESIS AND CHARACTERIZATION OF PURE TiO; MESOPOROUS
MOLECULAR SIEVES

Dai Qing Shen Xunwei He Nongyue Wang Xinli' Yuan Chunwei
(National Laboratory of Molecular and Biomolecular Electronics ,
Southeast University ; * Department of Chemistry and
Chemical Engineering, Southeast University, Nanjing 210096)
't
Pure mesoporous TiO, molecular sieves (Ti-TMS1, Ti-TMS2) were first synthesized with differ-
ent length chain alkylphosphate and alkylamine surfactants as templates and the templates can be suc-
cessfully removed by reflux in the EtOH/H,0/KOH solution instead of calcination. The powder X-ray
diffraction (XRD) pattérn and Transmission electron microscopy (TEM) confirmed that these materi-
als were the hexagonal array of Ti-TMS with different pore sized from about 2. 7 to 4. 4 nm and the
length of the hydrocarbon tail of alkylphosphate can be used to vary the pore size of Ti-TMS, The
longer of the hydrocarbon tail of alkylphosphate is, the better the structure and uniformity are. The u-
niformity and stability of Ti-TMS2 synthesized with dodecylamine as template is obviously inferior to
that of Ti — TMS1 prepared using dodecylphosiahate and hexadecylphosphate as templates. Further-
more, after the removed of templates, the mesostructure of the sample (Ti-TMSI1) templated by
- alkylphosphate surfactant was preserved to a greater degree .than that of the sample (Ti-TMS2) tem-
plated by alkylamine surfactant. Several other influences on the structure forming and template re-
moval were also discussed.

Keywords ; titania mesoporous material molecular sieves synthesis
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