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1992 4E % H mobil A F W WIRE T — LK FHM N FLEEA B Ma1SE 2, Hepif N
MCM-41 ¢ B R AR R, CHRERSEARLE, 280 (B FREHARRNE
W, HALEEWEAFARERNES, k85, ABE 1.5~100m BEATUHET. X
RKHMHAERENHRER (—& >700m?/g) KK RHEFE (—K >07cm®/g) , B, €
BRTERULBRMESSEEFEAT ZTNHAWRN, S3WILAE, &L AERENLER
REES . KM R . MR, EEB4S. EILEE, HfLEEMCM-41 S CHRAIE
FrLbtd, b, BRESYERFEESIBEH —IHRHA.

HEREEAM AL MCM-41 M I TREME P RBRELD, RFBRA Lewise BAF L6
Z, BHBLEERRNEERR. YBRISIAREERETE, TUAMMEREEXKES
HENEHE. A, BTERFERBAEFSEMREITTAY, BRAFIREHEYE Bk
HR R MR R R RE Y R INGR, VORI LAH S R LSRR BRTEJR
BB, I ALMCM-418] | V-.MCM-414 | Co-MCM-41B! | Mn-MCM-4116] 45
EAARLHE. TiEFEIENETURL, BREVENMLEERERLEIFEELE
#£. Corma, et al” RANEREBILEREM TSR T Ti-MCM-41 #%}, Marai, et
all’l R &k Z M b ek WA B Ti-MCM-41 X #1T T RIE, Y EHAKBEETERL
Rt Ti AV KB BRI ZRER. Tanev, etall MRAHABMERENTENER
A ¥, Ll dodecylamine g REHEN, FET MEN Ti-HMS ALK AXERXEER
BEAHT, USEHER TiCl, hekE, +AREBE=HERLE (C1sTMAB) HERMEEHN
A1 Ti B2 AFLE MCM-41 38, il XRD . IR, HREM F No W fif 45 i) i B,
BiFT Ti BRMNN L ESHERNEW.
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+oREETHER/AE (C,eTMAB, US.A. #0O4r%) ., NaOH(AR.) . HCIAR). iE
H# Z B (TEOS, AR.) 1 TiCly(CP).
2.2 LRFIE
2.2.1 TiCl; NI BSEHKE

TiCly BB S 0%, BBREZSKPEEREERM. VBRI EXE KLZRSXRA
HiE%4&, ¥ TiCl, B2/ HCl F, B TEF KRN TICL HHEER. BESH
BRirERKREE&®A.
2.2.2 SiEEX NI MCM-41 #E i

¥ NaOH KB W Hi TECS 4y B Wi n Bl R L B # a9 CTMAB WKW, RN
IREEH Y : 0.120TMAB.1TEOS:0.6NaOH:100H,0. BRIMW R N L ZRKLE, #HITH
W, TR, F540°C ZEES @B 6h, BF MCM-41 #d4, (2K 9).
2.2.3 Ti#ELHNIL MCM-41 HHHE R

HEATRR 2.2.2, TiCly 7 NaOH #1 TEOS MG B EMA. RV E/RELEL A -
0.12CTMAB:1TE0S:0.6NaOH:100H,0:2TiCl,. % z 3 0.01, 002, 004, 0.1 f 0.2, K
M Si 5 Ti Y EE/R 458 100, 50, 25, 10 #1 5, fr & #E & 43 5138 K ST100 , ST50 .
ST25 ., ST10, STS.
2.3 HaRE

FERRA B XRD 48, 247 A FLbHRE 80 B Bt HERI AR 4E (H &% D-MAX-TT B X 844
FEHY), CuKa, A=1.54187A, HWAF . 1.5~10° (20) , FB|ARAE AR A=2dpxsinb i+ 5
BE 5 04 T 1 BE daoo 18 FI A AL SN0 38 £ R W 8 MCM-41 98 38R S RF1E (2 E NIC-7199C
R A%, KBr EHE) ; I HREM B ARMEH BN L EWE S H#HE LK 875
5t 164 (JEOL-2010CX BIE St e 4%) , FH M dun = LA/R T dioo H (LA HHEILEE) 5
R £ 5 Ny WMt 3: (BET %) W E 480 L R E Seer R RS RE#4 (ST-03A &), FHARE
BJH(Barrett-Joyner-Halenda) 2\ =i+ & fL 24 7 -
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B 1R&RES2 540°C BB/ 0 XRD B B SHMMIMEKRTTLUEL, 720 0 24°
EAE—ARMATSEE, XX HE MCM-41 36 B HF1E (100) 1. 7F 3~6° TWE LA B/
BRTHTIE, X5 CRPHRE - FWESRTEAHANE LN MCM-41 k. X H
Si/Ti AR HE ST EE, U ARME T BREORKH M, #5515 (100) $iE
MG IR BERER /N, STSRGMEBRFECABENE/D. BEITLUEN, T TiMe
¢, HESBNILETEEEIRE, HREEERMNHEA T FLEHE BN,

B2 RIBELS BET SR HER Seer B, BETTUEL, SHMK
Sper 8% 1222m? /g, M HEH Ti BRBEMM, Sper HKK TR, ST5 # R K Seer H
L% 355m?/g. XEAMBPNLEHRERD. HLHFE—FTURE, BT TIH5IA, B
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Fig. 1 X-ray powder diffraction patterns
of MCM-41 materials with different Ti-doped

amounts and calcined at 540°C

109

1600 1200 800 400
Wavenumber /cm"'

3 AR Ti #BHAFLEE MCM-41 3H$
oA b

Fig. 3 Fourier transform infrared spectra of
MCM-41 materials in the 1800-400cm™! re-
gion with different Ti-doped amounts
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Fig. 2 Specific surface area values (BET method)

of MCM-41
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materials with different Ti-doped
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41 materials
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BB Si-O-Si R0k TS FRAEMENK, TiBREREIOm™ BEHRAT —4
AR AR, FEHRE Ti BRowm, iRz R REH DR FXEEKHM, Sayar,
et alO MERULEE D Ti BN AL Si-O-Ti@, HEMNWERERTER TIERSE,
IR B P R T Mo, EHRMBEEXRE Ti W5IASBULHMHT. Maraet al.®l {l
IWAHEHTF T S EANMER 970cm™! BT Si-O-Si @WNBAIME. FLBP, SH
dh P ZE 970cm ! MG K LM, X5 Si0, ML —B M. HE TR HE, RaARs
Ti A Si B RFBAHS Si 6945 E, I HAE Ti M0, Si-O-Ti @¥kash A% nik-

m 4 i N, RETHIR DR E, S 1 STS0 #: & i W B ol S 2 B R IV &L, R
RE P AR RM K. ERSE <020, N REHEESEN A KRN XBN, &
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W HAMAN, B >09 LUBSHSIRR Ny Bk a2 (o] 0 BER LG . FIRT ] LLE Y,
ST50 i S # @ ey BM AR R D, X FWIER Ti M FaIFIASB N ALE S — Bk R
5 R4E M St kTN (BJH %) MRERMLEANTLEY, AHSONTATH
BEELY—. SR eJLAERY 2.30m, i ST50 # & # AT JLILEEE/N, % 2.1om.
IR, STS0 #@ey AL BRER SR S F 66K H M.
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Fig. § BJH differential pore size distributions Fig. 6 High-resolution transmission electron
of MCM-41 materials obtammed on the basis of micrographs and selected area electron diffrac-
nitrogen adsorption data tion patterns of S sample
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Fig. 7 High-resoluticn transmission electron micrographs and selected area electron diffraction patterns
of ST50 sample
(a): electron beam parallel to the channels; (b):electron beam perpendicular to the channels

X1 FRASVTFRAANTALEHARNLERTHR
Table 1 Characterization data of mesoporous silica MCM-41 samples

Samples digo and ag value/nm digo value/nm Pore size/nm Thickness/nm
determined by XRD determined by HREM  determined by BJH of wall**
dico,a  dioo,e ag dioa
S 4.02 3.84 443 3.61 2.3 2.13
ST50 3.84 3.27 378 297 2.1 1.68

Note: djpo,.: the djpg value of as-synthesized sample ; djpg.c: the dygo value of calcined sample;
*: g9 = 2dijp0—-c/V3; **: thickness of wall=ag-BJH pore size

1 &

1. XRD fil Sper HESAREY, M Ti SaErdn, MRS EOHIFT
BTE #ABASENMAFROBEE.

2 TiBNEHANS SYHELW, M¥ TiSEMMM, Si-O-Ti izl
B TiBA&MENTLEEH B digo EEFTE/D, ZTTEEREEN TIMIIAMES FREHE
EHl SERETR BREREARER.
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Effect of Ti-Doping on the Framework Structure of IMesoporous Silica

WANG Lian-Zhou SHI Jian-Lin. YU Jia  RUAN Mei-Ling  YAN Dong-Sheng
(State Key Lab of Hiui Ferformance Ceramics and Superfine Microstructure, Shanghai Institute of
Cercmics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

The Ti-doped mesoporous silica MCM-41 materials were synthesized under basic condition
at room temperature. The characteristics of samples were investigated by using XRD, HREM, IR,
and N adsorption techniques. The results show that Ti ions can get into the Si frame work and
lead to the vibration of Si-O-Ti bond, with the increase of Ti ion addition, the mesoporous silica

framework structure can be disordered and finally deteriorated.
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