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0.1 M OHCIKFHE % iz 1 RS %, €0
%, TEOS L TMAPS DR % FL, S 51220
B L BT 5, FDH%B0TTI15 BRIEHE L 7214,
B & 0 AR A BT 5. HEOFHEEMR O
FEE, IR, BERVOHEREZ SRty 52
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Synthesis of Anionic Surfactant Templated Mesoporous Silica (AMS)

Toshiyuki Yokoi and Takashi Tatsumi*
Department of Chemical System Engineering, University of Tokyo,

*Catalytic Chemistry Division, Chemical Resources Laboratory, Tokyo Institute of Technology

The first synthesis of the anionic surfactant templated mesoporous silica (AMS) was
achieved. The use of anionic surfactant as a structure-directing agent (SDA) for the formation
of the mesostructured silica-micelle composite has been designated as the "S "N+~1I-
pathway" that is promoted by utilization of an organoalkoxysilane containing an amino
group such as 3-aminopropyltriethoxysilane (APS). Since the dissociation constant pK, of
the amino group in the conjugate acid of APS is about 10.6 at 298 K, considerable number
of amino groups is protonated and so can interact with the anionic surfactant head group, if
pH is below about 10. In this case, APS works as a part of SDA. Therefore, we named APS
"co-structure directing agent (CSDA)". Recently, we succeeded in synthesizing chiral mesoporous
materials by using N -acyl-L-alanine sodium salt as a chiral anionic surfactant with an
aminosilane or a quaternized aminosilane as a co-structure-directing agent. The materials show
a twisted hexagonal rod-like morphology with a diameter of 130 ~180 nm and a length of
1 ~6 um. They have one-dimensional chiral channels with a diameter of 2.2 nm and a 2d-
hexagonal lattice parameter of 4.4 nm; the existence of a chiral channel in the materials was
confirmed by transmission electron microscopy (TEM). The macroscopic morphology of chiral
mesoporous materials was very sensitive to the synthetic parameters, e.g. temperature and
agitation period. Elucidation of the formation mechanism of chiral mesoporous silica as well
as the control of macroscopic morphology and handedness of the helix are underway.

Keywords: mesoporous silica, anionic surfactant, chiral mesopores



