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HET M ERES SR AEE —HETLER SBA-15 #Bl, L7 E#s SBA-16 £18N
BB, WHER SBA-16 & MM LE L BERE N KB -

2 ki

JERE = R B 1 T F127(EO106PO70EO 106, May=12700), P123(EO20PO7oEO20, May=
5800) i BASF 2\ Al 424it, IEREER 2. F8 (TEOS, - 4r&k) . 3hER (HCL, {b222h) ¥ 0 B =i
HRAEETFKEMNBRSELE.

WA SBA-LSHAMAERE PIZ B FERELEFK, WA HCIHER, BHY
5], 72 38°C BT, MEHZERE RN TEOS, R4 R FIMBHE 20h Bl b, A RNUE 25
PO B R 28K AT 48h, 3T B . BEHCH TR, RIS TE 550°C #R%e 5h LIk, BIEMEA
¥ AR BNl SBA-15. SL46 i F 4% JR R A BE R I 24 1TEOS:0.017P123:5.88HCL: 136H,0.

SBA-16 By & W, 5 85 SBA-15 A48 [F], T8 T F 45 JEEH 4 B /R H oy ITEOS: 0.004F127:
0.75HCIL: 88H,0.

FAE: NAE X FRMH R A H 43 % Rigaku D/Max-1I #4775 X (CuKa) | 5,
& B [ 40kV, & B 100mA. Ny W B - 8 Fff gl 28 7% 3% @ Micromeritics Tristar-3000 % I, 3 &
B, HHE 300°0C ARKARYP TR 4h M E, HFREH % IE Barrett-Emmett-
Telleller(BET) 7 ¥:11+3%, LA R FL12 4 77 i% B8 Barrett-Joyner-Halenda(BJH) # B +47. FLiE
LERYF T AT BE A 1 H 4B T JEOL JEM-2010CX %35 5t R 45 W 22, T 4E e JE 200kV.
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Xt Y. % SBA-15 ¥y (110) F1 (200) 7 5T 0, 33X R SR A9 = 4N 07 FLIB S5 W B0 BB AE A S 0. o
1B SRR PEAT G L E R 55 RIFEFE, HBEEE (110) A1 (200) 17 5058 g
®E, HAMGTERET SBA-15 AUB B, BEJEHE (100) MR EEMEE /D, X5
ST KB RAY N ERESSSIEN BT RREE R ERBEITENRESRKS
B 12.74 # 12.15nm, BRI 45 R Y 4.6%.

B 2 2 SBA-16 B B2Hl /5 79 XRD 1S3 B3, WUBEHLTBIESE, BT (110) issh, &
HARSAT L RER/DAMTSIE. 5% RE (200) . (211) . (310) . (222), REF
0 Im3m 5 R IERT S04 AT RT b TR SBA-16 BRI B REMER T 5. #
B B BT T B & 2804 B R 17.33 1 16.03nm, MBIk 45 R % 7.5%.
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SBA-15 B Fe W 45 K I SBA-16 /MY JRIA.
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B, XS ER 0.6~0.8 MyE g Ny Wb / o B A8 AL AE 3 BEOY, BLRALTLIE E # 40k (14,
M 3(b) FTLLE & AT SBA-15 ML RAEMEMNILRS M, REMBAARTHY, BT
¥ F.42 5% 6.56nm, B JLFLEN 6.46nm, B #1KHHY (100) E HIEEH P H AL BMA T L e B RN
3.96nm, A8 %1 SBA-15 $1 B FL B M EE B £ — i MCM-41 M KB £.
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Fig. 1 XRD patterns of SBA-15
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Fig. 3 (a) Nitrogen adsorption/desorption isotherms and (b) pore diameter distribution of SBA-15
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Fig. 4 (a) Nitrogen adsorption/desorption isotherms and (b) pore diameter distribution of SBA-16
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Table 1 Pore structure parameters of samples calculated from the desorption branch of N,

adsorption-desorption isotherms

Sample BET surface areas Pore volume Average pore Peak pore
/m%.g~! Jem3.g~! diameter/nm diameter/nm
MCM-411€] 1048 115 3.18 2.74
SBA-15 765 1.26 6.56 6.46
SBA-16 930 0.60 3.26 3.92
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Fig. 5 HRTEM images and selected-area electron diffraction patterns of SBA-15
(a) (100) crystal face; (b) (110) crystal face
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Synthesis and Characterization of SBA-15 and SBA-16 Templated by
Block Copolymers

ZHU Rong!2?, CHEN Hang-Rong!, SHI Jian-Lin!, YAN Dong-Sheng!

(1. State Key Lab of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of
Ceramics, Chinese Academy of Sciences, Shanghai 200050, China; 2. Department of Materials Sciences

& Engineering, University of Sciences and Technology, Beijing 100083, China)

Abstract: Two different structures of mesoporous silica materials SBA-15 (P6mm) and SBA-16
(Im3m) were synthesized by using commercial block copolymers P123 and F127 as structure-
directing agents correspondingly under acidic conditions. The characteristics of samples were
investigated by using XRD, N2 adsorption-desorption, and HTEM techniques. The results show
that the resulted mesoporous materials SBA-15 and SBA-16 are highly ordered materials. Their
highest BET surface areas are respectively around 765m?.g~! and 930m2-g~!. The pore diameters
are 6.46nm and 3.92nm correspondingly. This means the synthesized mesoporous materials have

potential applications in functional and economic materials.

Key words synthesis; block copolymers; mesoporous silica materials



