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It becomes possible to sandwich single-layer graphene (reduced
graphene oxide) with thin periodic mesoporous silica films while
vertically aligning their nanosize-depth mesochannels toward
the basal plane of graphene. The novel nanocomposite
architecture can be fabricated by a simple but cautious solution
chemistry synthesis approach under either dynamic or
quiescent condition. The synthesis approach which involves
ternary components of graphene oxide, silicious species and
surfactant template, and the formation mechanism which has
close relationship with admicelle formation of surfactant on the
surface of graphene oxide are herein reviewed.
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periodic mesoporous silica

Scheme 1. Schematic description of a PMS-
graphene-PMS sandwich-type nanocomposite
architecture with vertically aligned silica
mesochannels.
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Figure 1. Schematic description on synthesis procedure of G-PMS nanocomposites. Reprinted
(adapted) with permission from Ref. 35. Copyright (2010) American Chemical Society.
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Figure 2. SEM G-PMS

images  of
nanocomposites. Reprinted (adapted) with
permission from Ref. 35. Copyright (2010)
American Chemical Society.
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Figure 3. Cross sectional STEM images of G-
PMS nanocomposites. Reprinted (adapted)
with permission from Ref. 35. Copyright (2010)
American Chemical Society.
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Figure 4. (A) N2 adsorption isotherms at 77 K
on G-PMS, and (B) their pore size distribution
and (C) its relationship with d100 spacing from
XRD and surfactant chain carbon number (n).
n=18, 16, 14, 12, 10, 8 from (a) to (f) in (A).
Reproduced with permission from Ref. 37.
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Figure 5. Schematic description on a CTA* and
a CTACI admicelle on the surface of a modified
GO layer. Reprinted (adapted) with permission
from Ref. 35. Copyright (2010) American
Chemical Society.
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Figure 6. Small angle X-ray scattering pattern
of a GO and CTAB mixture solution.
Reproduced with permission from Ref. 37.
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Figure 7. Changes in { potential of modified GO and surfactant mixtures at different surfactant
concentrations. Surfactant chain carbon number (n)= 8, 10, 12, 14, 16, and 18 from (a) to (f).
Measurement temperature: solid line, 298 K; broken line, 353 K. Reproduced with permission from

Ref. 37.
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