
Photovoltaic vs photoelectrochemical

A UV-vis lamp is usually used to illuminate the working electrode. The photoelectrochemical cell is usually

made with a quartz window because it does not absorb the light. A monochromator can be used to control the

wavelength sent to the WE.

Figure 3: Schematic of operation of the dye-sensitized electrochemical photovoltaic cell. The photoanode,

made of a mesoporous dye-sensitized semiconductor, receives electrons from the photo-excited dye which is

thereby oxidized, and which in turn oxidizes the mediator, a redox species dissolved in the electrolyte.

Photoelectrochemical cells can be divided into groups according to the basic mode of operation: o regenerative

cells, in other words wet photovoltaic cells generating external electrical work with no net change in

electrolyte composition (no Gibbs function change in the cell, DG = 0);. photoelectrolytic cells, in which two

different redox reactions are driven at the two cell ...

OverviewSemiconductor electrochemistryHistorical approachMain absorbers used in

photoelectrochemistryApplicationsExternal linksSemiconductor materials have energy band gaps, and will

generate a pair of electron and hole for each absorbed photon if the energy of the photon is higher than the

band gap energy of the semiconductor. This property of semiconductor materials has been successfully used to

convert solar energy into electrical energy by photovoltaic devices. In photocatalysis the electron-hole pair is

immediately used to drive a redox reaction. However, ...

CuInS 2-based photoelectrodes for hydrogen production were fabricated utilizing low-temperature ink-based

process.. CuInS 2 photoelectrode coated with CdS/ZnO/ITO overlayers and Pt catalyst showed relatively

photocurrent of 8.8 mA.cm -2 (at 0 V vs. RHE).. Charge transfer resistance was decreased with the application

of overlayers as revealed by ...

A photoelectrochemical cell (PEC) is based on the junction between a semiconductor and an electrolyte,

generally liquid, containing a suitable redox couple. There are two types of cell used for energy conversion:

photoelectrochemical photovoltaic cells and photoelectrosynthetic cells.

Photocatalytic and photoelectrochemical processes are two key systems in harvesting sunlight for energy and

environmental applications. As both systems are employing photoactive semiconductors as the major active

component, strategies have been formulated to improve the properties of the semiconductors for better

performances. However ...

Photoelectrochemical solar fuel generation requires a highly integrated technology for converting solar energy

into chemical fuels. Dihydrogen (H2) and carbon-based fuels can be produced by water splitting and CO2

reduction, respectively. Material synthesis, device assembly, and performance of photoelectrochemical

systems have rapidly improved in the last decade. ...
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Widely-used solutions for solar hydrogen production mainly fall into three categories: particulate

photocatalyst (PC) systems, photoelectrochemical (PEC) systems, and photovoltaic-photoelectrochemical

(PV-PEC) hybrid systems (Fig. 2)  PC systems, which are the simplest and lowest cost for potential scalable

solar hydrogen production, photocatalyst powders are ...

1 Introduction. Photovoltaic solar cells and hydrogen fuel technologies are expected to be essential to resolve

energy issues worldwide. Chalcopyrite CuInSe 2 (CISe)-based materials are attractive for using in these ...

Photoelectrochemical cells (PEC) use solar energy to generate green hydrogen by water splitting and have an

integrated device structure. ... PEC, and Photovoltaic electrolyzer (PV-EC) system. In the case of a particulate

photocatalyst system, colloidal semiconducting particles are combined with a co-catalyst to drive a

water-splitting reaction ...

Photoelectrochemical (PEC) water splitting is a method that generates hydrogen from water by using solar

radiation. Despite the advantages of PEC water splitting, its applications are limited by ...

OverviewTwo principlesPhotoelectrolytic cellOther photoelectrochemical cellsMaterials for photoelectrolytic

cellsOxidation formFurther readingSee also A &quot;photoelectrochemical cell&quot; is one of two distinct

classes of device. The first produces electrical energy similarly to a dye-sensitized photovoltaic cell, which

meets the standard definition of a photovoltaic cell. The second is a photoelectrolytic cell, that is, a device

which uses light incident on a photosensitizer, semiconductor, or aqueous metal immersed in an electrolytic

solution to directly cause a chemical reaction, for example to produce hydrogen via the electrolysis of water. 

Photoelectrochemical (PEC) water splitting is regarded as a promising way for solar hydrogen production,

while the fast development of photovoltaic-electrolysis (PV-EC) has pushed PEC research ...

The spatial collection efficiency portrays the driving forces and loss mechanisms in photovoltaic and

photoelectrochemical devices. It is defined as the fraction of photogenerated charge carriers ...

The litany of configurations of photoactive and catalytic materials can be divided into three main categories:

(1) photovoltaic cells with electrocatlayst layers deposited on top of them, (2) photovoltaic cells with

photoelectrode layers deposited on top of them, and (3) a fully photoelectrochemical device with either/both a

photoanode and/or ...

While organic semiconductors may be useful in photoelectrochemical water-splitting materials, they show low

stability in water. Here, the authors report high-performance and stable organic ...

The recent advances in photoelectrochemical and photocatalytic generation of hydrogen are presented in the

review articles ... Photocatalytic, photoelectrochem., photovoltaic-electrochem., solar thermochem.,

photothermal catalytic, and photobiol. technologies are the most intensively studied routes for solar H2 prodn.

In this Focus Review, we ...
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The current brief review article will discuss the various aspects of utilizing the conventional QDs as well as

green QDs, particularly carbon-based QDs (e.g., carbon and graphene), for the improvement in the solar

energy absorption of semiconductors used in photovoltaic solar cells and in photoelectrochemical cells, based

on the recent reports.

Thus, comparing the performance data of a PV electric power producing solar converter vs. a H 2 O splitting

photoelectrochemical device, it follows that the solar to H 2 conversion effciency i STH as given by eq. is

only determined by the photocurrent j ph achieved in the two electrode arrangement. Whether the PV

converter provides a ...

In comparison with kesterite compounds, CBTS as a absorber is expected to serve as more efficient and better

for photoelectrochemical and photovoltaic solar cells [21, 22]. According to Shockley ...

1 Photovoltaic-Grade Photoelectrochemical Devices: Economic and Opto-Electronic Considerations. 1.1

Introduction. With uncertain financial systems and chronic energy crises, the ability to produce energy from

reliable, affordable and sustainable sources is critical to address the economic and environmental challenges

that the world is currently ...

Provided by the Springer Nature SharedIt content-sharing initiative Until now, photovoltaics -- the conversion

of sunlight to electrical power -- has been dominated by solid-state junction devices, often made of silicon.

Photovoltaic (PV) and photoelectrochemical (PEC) devices for solar energy conversion have similarities and

differences that can be instructive to explore. The defining difference is that a PEC device contains an

electrolyte phase, in which ions carry the moving charge, and electrode/electrolyte interfaces at which

electrochemical reactions occur.

Among photoelectrochemical (solar) water splitting devices, ... (0 V and + 1.23 V vs. NHE i.e., normal

hydrogen electrode at pH 0, respectively) with band gap&gt;1.23 eV ... PV-EC (Fig. 4 (a)) addresses the

drawbacks of both particulate photocatalysis and electrocatalysis. PV-EC consists of coupling the output of a

PV module to an electrolyser.

The engineering design principles for each system configuration, including single, dual/tandem

photoelectrodes, tandem photoelectrochemical-photovoltaic, and multi-junction designs are reviewed.

Modeling and numerical simulation of photoelectrochemical processes based on up-to-date multi-scale

analysis are presented and discussed. In addition ...

Photocatalytic and photoelectrochemical processes are two key systems in harvesting sunlight for energy and

environmental applications. As both systems are employing photoactive semiconductors as the major active ...

To date, there are three typical conversion routes for solar water splitting: photocatalysis, PV-driven
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electrocatalysis (PV-EC) and integrated artificial photosynthetic systems (APSs) based on

photoelectrochemical (PEC) devices [11, 12]. We focus on the last route, in which the integration of the

light-harvesting and water splitting modules ...
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