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ABSTRACT

In natural world, with the development of natural evolution, it is ubiquitous that
materials have multicomponent and hierarchical structures. However, it is still a
challenge to fabricate such materials with desirable functions by synthesis skills.

Photonic crystals with ordered structures enable the intensive interactions with
lights and exhibit photonic band gap. Opal photonic crystals are obtained by self
assembly of microsphere, and inverted opal photonic crystals can be made from opal
photonic crystal templating method. Their photonic characters have drawn
considerable attentions for the development of new type chemical sensors. On the
other hand, porous Metal Organic frameworks(MOFs) can be easily prepared and
exhibit a series of distinct features, including a large surface area which make them
very attractive for application of gas adsorption. Here, we proposed a strategy for
fabricating MOFs films based on stepwise depositions of MOFs films on opal and
inverted opal. The composite material is responsive to external stimuli due to the
variation of effective index of the material. Now, only limited reports have been
published to demonstrate or explore this advanced application, so it is of great value
to study it.

Based on photonic crystal and MOFs technique, we fabricated six kinds of
photonic crystals sensors for gas adsorption. The presented approach indicates
attractive features. First, the opal and inverted opal we had prepared exhibited well
photonic characteristic and interact with lights and show multicolor. Their reflection
spectra display obvious reflection peaks which indicated the order array of the crystals.
Second, the MOFs films were grown uniformly and densely on the photonic crystal
substrate, as confirmed by optic and morphology characterizations. The MOFs are of
nice connection with photonic crystals, and the photonic crystals still maintain its
band gap for sensing. At last, we proposed a feasible design for testing the sensors and

laid a foundation for later work.
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