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Recycling Technologies

of the Photonic Industrial Waste Powder
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Mesoporous silica materials with high surface
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area, large pore size and large pore volume are
considered as good candidates for CO, capture.
However, the requirements of tedious processing
time and expensive manufacture costs strongly
In this

limited their applications. study, the

extraction of sodium silicate from photonic
industrial waste powder was firstly carried out via
room-temperature alkali method. The obtained
silicate supernatant was further utilized to replace
the commercial chemicals as the silica source via
either hydrothermal method or aerosol-assisted
approach to synthesize mesoporous silicas. Nonionic
surfactant of P123  was employed as
structure-directing agents since they are more
environmental friendly and cheaper than that of
cationic surfactant, CTAB.

The results showed that mesoporous silicas,

WP-Nano a can be successfully synthesized using

photonic industrial waste powder as the silica source.

It was confirmed that WP-Nano-0.02 with surface
area of 661 cm’/g, pore size of 9.1 nm and pore
volume of 1.5 cm’/g exhibited CO, adsorption

capacity of 80 mg/g adsorbent, which is higher than

that of SBA-15 and MCM-41 synthesized from
commercial chemicals. In addition, the price of the
obtained WP-Nano material is 40% lower than that
of SBA-15 and 75 % lower than that of MCM-41.
Consequently, the mesoporous silicas with high
adsorption capacity and low manufacture costs are

expected to be promising adsorbent for CO, capture.
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