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Abstract

Hydrogen is one of the best eco-friendly and high energy capacity
alternatives to harmful fossil fuels. Today, we need a method that,
contrary to usual methods, is also pure and clean in the step of
hydrogen production! Photoelectrochemical water splitting is a one-step
and renewable method of producing hydrogen without producing
greenhouse gases; In fact, this method means the decomposition of
water by sunlight. For photoelectrochemical water splitting, we use
photoelectrochemical cell and photoelectrodes.

Silicon nanoporous pillar array is a relatively new composite system of
silicon. To prepare it, as a substrate and morphology controller, we use
the hydrothermal etching single crystal Si wafer in a solution of iron(lll)
nitrate nonahydrate and HF, by an autoclave. Finally, the array of
these pillars is formed almost uniformly over the entire surface of the
substrate and we will see the color change of the substrate surface
from silver-gray to dark black.

In theory, an n-type CdS, with an about 2.4eV bandgap, and a
suitable conduction edge position, can be an efficient photoanode. To
deposit CdS thin films on this substrate, we will use the Chemical Bath
Deposition method, and a magnetic stirrer and an aqueous solution of
Cadmium Acetate as the cadmium source, the Thiourea as the sulfur
source, and Ammonium Acetate buffer as a complexing agent. So, we
will expose the substrate to the solution so that either Cd ions and S
ions are absorbed one by one on the substrate surface and converted
to CdS on there, or colloidal CdS particles are formed in the solution
and then adsorbed to the substrate. However, a shiny yellow CdS
layer will form on the substrate. So, After the film deposition, we will
remove the sample from the solution, rinsed with ammonia aqueous
solution, and cleaned with ultrasonic deionized water.
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Figure 1. Schematic summary of the method of fabrication of Si-NPA/CdS
photoanode
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