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N X SRS (SAXRD ) SR AE M FH H AR B 2% (- Rigaku ) 28 &l ) DI/Max-RB X 548 K R AT 5L
(XRD), Cu Ko $85}( A =0. 15418 nm ), & HLJE 40 kV, B HHT 150 mA, FHEHEEE 0. 02°/min, FHITE
0. 7° ~10°. FIFH 2= w0 (DSC-60) XTHE s k4T TG RAE. FES L+ 558 (TEM, JEM-
2010 F, HA) SRIFE S ATES. R -0 B S 36 14248 24 ASAP 2010 ( Micrometritics, 3E[E ) , Ml
FIFEATE 573 K TR 12 h, SCEHRE A 77 K. FEA A LR TR BET Ak A3, FLARAL3 1
i BIH J5 2l BB ih S+ A5 2.
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FYRSEREE 4 h.

Table 1 Amount of deionized water in the synthesis of SiO, samples

Sample number 1 2 3 4 5 6 7
V( Deionized water)/mL 500 800 1200 500 500 500 500
m(AlCl; - 6H,0)/g 0 0 0 0.06 0.12 0.24 0.39
T RY
2 H#REWR
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Fig.1 SAXRD patterns of samples 1*—7" as-synthesized(A, B) and TG curve of sample 6"

Patterns a—g correspond to samples 1¥—7# | separately. Samples 1*—3* were nanometer-sized mesoporous SiO, , and samples 4#—7*
were nanometer-sized mesoporous Al-Si0,.
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Fig.2 TEM and HRTEM ( the inset) images of samples 1"—3*(A—C) , 5(D), and 6" (E) as-synthesized
Samples 1*—3* were nanometer-sized mesoporous SiO, , and samples 5% and 6% were nanometer-sized mesoporous Al-SiO,.
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Fig.3 Nitrogen sorption isotherms( A) , pore size distribution curves(B) of samples
1*, 3* and 6* and ¢-plot of sample 6* ( C)
Curve a, b, and ¢ in (A) and (B) correspond to samples 1*, 3# and 6%, separately.

The fine line in (C) represents the trend of the ¢-plot curve.
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ai V'R 3/ T ) AL RAL) FLAR MG 7E 20 ~45 nm JEHEI, MIRMLARR MR ER LA, RWISLE
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Preparation of Nano-sized Mesoporous Silica Dioxide and Al-doped
Silica Dioxide at Extremely Low Reactant Concentration

CHENG Hong-Yun'?, SHI Yan-Tao”, NAN Hai-Ming”, GENG Yi*, CHEN Bao-Hua'", CAI Qiang’
(1. State Key Laboratory of Applied Organic Chemistry, Department of Chemistry & Chemical Engineering,
Lanzhou University, Lanzhou 730000, China;

2. Laboratory of Advanced Materials, Department of Materials Science & Engineering,

Tsinghua University, Beijing 100084, China)

Abstract Syntheses of nano-sized mesoporous silica dioxide and that with Al doped were preformed at ex-
tremely low reactant concentration, and the products were controllable in size (20—70 nm) , morphology and
pore structure by changing the amount of deionized water or Al source in the reaction. The samples were of
high BET surface area( more than 1000 m*/g) and pore volume(1.1—1.8 em’/g). The pore structure be-
came less ordered, the particle size decreased, the pore volume increased and a certain accumulation of holes
appeared when decreasing reactants concentration or introducing Al source in the reaction. The nano-sized me-
soporous samples were characterized by transmission electron microscopy (TEM) , small-angle X-ray diffrac-
tion, and nitrogen adsorption/desorption techniques.

Keywords Extremely low reactant concentration ; Nano-sized mesoporous silica dioxide ; Self-assembly; Mor-
phology control; Al-doped
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