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Fig. 1. The capacity to generlate power of diverse renew-
able energy resource.
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Table 1. Energy Densities of Various Energy Materials

Storage material Type of energy Specific energy (MJ/kg)

Hydrogen Chemical 142
Methane Chemical 55.5
Ethanol fuel Chemical 26.4
Wood Chemical 16.2
Lithium battery Electrochemical 1.8

Lithium-ion battery Electrochemical 0.36-0.875

Super capacitor Electrochemical 0.018
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Hj, HCOOH,
CO, CH, etc.

H,, HCOOH,
CO, CH;, etc.

’

2H*, CO,
—

Metal cathode ~ Semiconductor
photo-electrode

Semiconductor
photo-electrode

Metal anode

n-type semiconductor p-type semiconductor

Fig. 3. Schematic of photoelectrochemical cell with semi-
conductor electrodes for water-splitting and CO2
reduction.
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Fig. 4. The band-edge structure of some representative semi-
conductor materials.
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Fig. 5. Previous researches on Si photo-electrode for water-
splitting or CO: reduction. (a) Si photoanode with
ultrathin Ni layer, (b) TiO. layer as passivation layer
for Si photoanode, (c) p-Si with metal catalyst par-
ticles for CO. reduction, (d) p-Si nanowires struc-
ture combined with Sn particle.
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Table 2. The Comparison of Current Efficiency for Products

According to Electrode Type

Current Efficiency (%) i Q
(C/em®)

Potential
Electrode

(Vvs.SCE) | 1, | co [ ncoon [ ch, | CH, | (mA/em®

p-Si -1.27 735 |12.0 [ 4.3 0.44 |0.0 2.4 .2

Ag -1.49 141 | 759 | 2.1 0.0 0.0 1.69 10.0

Ag/p-Si -1.05 38.4 |50.9 08 0.0 0.0 2.29 10.0

Au -1.21 3.7 82.2 | 0.24 0.0 0.0 2.13 1.6

Au/p-Si -0.74 9.0 62.2 | 0.0 0.0 0.0 1.87 10.0
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Table 3. Physical and Electric Properties of the Representative Polytypes

of SiC and Si
3C-SiC 4H-SiC 6H-SiC Si
Stacking order ABC ABCB ABCACB =
Crystal structure Cubic Hexagonal Hexagonal Cubic
Large area growth O (on Si) Difficult Difficult O

a=3.073 a=3.08
Lattice constant (A) 4.34 5.43
¢=10.053 c=15.117

Dielectric constant, 9.72 9.66 9.66 11.7

Band-gap (eV) 2.3 3.3 3.0 1.12

Electron mobility, u,
1000 850 450 1400
(em®V™'s™)(at300K)

Hole mobility z,

(em®V™'s™)(at300K)

40 120 100 450

Thermal conductivity

(Wem'c™

Critical ~ breakdown field
2

strength, £ (MVem™)

3. 3C-SiC #EA FM3

3.1. 3C-SiC 0|zf?
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through the induced potential, (b) Photocurrent den-
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