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Abstract

In this research, hematite nanoparticles were synthesized by DC thermal plasma process to increase the overall surface area.
The effect of binders on hematite electrodes was investigated by changing the type and composition of binders when preparing
electrodes. Nitrogen gas was also added to the DC thermal plasma process in order to dope the hematite with N for enhancing
photoelectrochemical properties of hematite nanoparticles. The efficiency of water splitting reaction was measured by linear
sweep voltammetry (LSV) under solar simulator. In LSV measurements, the onset potential and maximum current density
at a fixed voltage were measured. The durability of electrodes was checked by repeating LSV measurements. CMC
(carboxymethyl cellulose) binder with 50 : 1 composition exhibits the highest current density of 12 mA/cm” and CMC binder
with 20 : 1 composition, showing the initial current density of 3 mA/cm’, endures 20 times of repetitive LSV measurements.
Effects of nitrogen doping on hematite nanoparticles were proven to be insignificant.
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Table 1. Conditions for Operating Plasma

Undoped hematite N-doped hematite

Power 104 kW 104 kW
Plasma gas Ar 15 L/min Ar 15 L/min
Carrier gas Ar 6 L/min Ar 6 L/min
Doping gas - NH; 5 L/min
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Figure 1. TEM image of synthesized hematite nanoparticles.
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Figure 2. Linear sweep voltammetry of undoped hematite

photoelectrode with (a) different compositions of carboxymethyl
cellulose binder, and (b) with various kinds of binder.
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Figure 3. Durability of composites of binder-hematite: the maximum

current density at applied potential of 1.4 V in terms of cyclic numbers
of LSV.
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Figure 4. (a) TEM image and (b) EDX data of N-doped hematite
nanoparticles.
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Figure 5. LSV of N-doped hematite photoelectrode.
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