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Abstract: The important trend of preparation sciences and technology research of low dimensional nanomaterials is to
strengthen the control engineering research, including size, shape, surfaces, microstructure control. There are three most
representing one-dimensional nanostructures that are being actively studied in nanotechnology: silicon nanowires, car-
bon nanotubes, and ZnO nanowire/nanobelts. In many of the preparation methods, the chemical self-assembly method
is the simplest, lowest cost and most likely to achieve large-scale production methods.
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Figure 1. Schematic image of ZnO nanorods self-assembly growth
process by water-bath method: 1 indicates nanorod grow alone
crystal axis, 2 indicates the deposition growth among nanorods. (a)
The dispersed nanorod grow crystal axis facilitated the substrate
placed vertically the bottom; (b) The nanorods combined together
caused by deposition growth!'”
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Figure 2. ZnO nanowire arrays at low magnification (a) and high
magnification (b) SEM images'®!
& 2. ZnO FREHEFIN ()R &M b)) & SEM B

J2 2 [AMRRR R 2 IEE S, 2975 0.34 nm(BRGKE 1 E
B—A 2~20 nm). HHTHBURR () 25 R FIAR = )
e, BRAKE IR FE R A B ER R UV TE (1 B
FME . e W — 4R e AR e . %
RS E. BRALAHSE. B 3 2 Wong S84 il %% 1k
gk E RSP

YRR — PN LA BIPOR AR, FIAAL
MR- ANEFRREN, EELAT 10, 8H 9K
SEMYHT TN 30~300 nm, JEBEN 5~10 nm, AT
PUEBLE MoK, HE LK 99K R34 1R S
e AR e, BT Rl AR AR T
T AR T LRS54 B & ) e, SR 7 1) B ) R
BAFMRERE, Y EE AR ZE R i,
TP AR LA T T AR, T DASE IR A
DIRe it e —4EGKAT A 78 F ZAE TP fE & Fh & 8 A
et & b, s s, AL, EALER. EILER.
A XA IR B A A &, o Ek.
R TERE, RMETH HHNMLEE. TR

Copyright © 2013 Hanspub

Figure 3. Chemically transferred f~ACNT film on the gold surface:
(a) Photograph; (b) The side-view SEM image; (c) Further
enlargement of the CNT alignment after chemical transfer; (d) The
anchored f-~ACNT/gold interface after part of the transferred
ACNTSs was removed"!
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Figure 4. ZnO nanobelts and nanorings: (a) The surface polarity modelof the ZnO nanobelt formation; (b) The nanobelts incurved to nanor-

ings; (c) The formation of helical nanostructures; (d) The formation of nanoring;
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Figure 5. Schematic diagram of Si nanowires VLS growth model:

(a) Nucleation; (b) Growth
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Figure 6. Schematic diagram of the physical vapor deposition

growth of nanowire arrays
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Figure 7. The binary phase diagram for systems between different metals and Si: (a) Au-Si; (b) Al-Si; (c) Ag-Si; (d) Zn-Si; (e) Ti-Si; (f) Pd-Si'"?
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Figure 8. The top view and cross-sectional image for Si nanowires
epitaxial grown on the Si(111) plane!”
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Figure 9. (a) SEM images for single crystal ZnO nanoring; (b) TEM images of ZnO nanorings and nanobelts under low magnification. The
nanobelts have regular morphology, with a width of 15 nm that similar to nanorings, and a thickness about 10 nm; (c)-(e) Growth model that
polar nanobelts self-incurved to nanorings. Initially, nanobelts incurved to nanorings with overlapping terminal due to the long-range elec-
trostatic interactions of the polar charge; the interaction of short-range chemical bonds result in a stable cyclic structure; dynamic for nano-

belts self-incurved to nanorings is derived from the decrease of polar charge energy, specific surface area and elasticity modulus
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Figure 10. Autoclave for water thermal reaction in the experiment
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Figure 11. (a) The relationship between the system phase stability and precursor solutionconcentration, PH values at room temperature 25°C,
the dashed line represents thermodynamic equilibrium between Zn** solubility and the corresponding solid phase; (b) Assemble and nuclea-
tion process for zinc blende structure ZnO*!

E11. (a) FEiR25CTF, ZnO(s)-H.0RGHERERE SREARERPHXR, BEFRRZ0™BRESHEEFBNANETSE;
(b) NEFTEHZnOMBEMRIZTIE!
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(a) n-SiNW array by electroless etching of n-Si wafer
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Figure 12. (a), (¢c) Schematic of PtNP-decorated n-SiNW arrays prepared by aqueous electroless etching of silicon and electroless metalde-
position; (b) Cross-sectional SEM of as-prepared Si nanowire array; (d) LowmagnificationTEM image of PtNP-decorated n-SiNWs showing
PtNPs on the wire surface; (e) High-resolution TEM image of PtNPdecoratedSiNW, revealing a PtNP diameter of 5 nm; (f) Aside from excel-

lent light absorption and efficient radial charge-carrier collection, SINWs have direct 1D electronic pathways allowing for efficient 1D
charge-carrier transport along the length of every wire. The red dotsdenote PtNPs on a n-SiNW surface and the green layer denotes the space

charge layer formed owing to the conformal contact betweensilicon and electrolyte

133]

B 12. () () B Pt FURFREIAERELIME) Si HURERESIRERE; (b) Si HKERETIEY SEM EWEE; (d) Si 4KRER ¥ TEM

B, Pt KPR Si JURERE; (o) Si PRZSHHY TEM E, Pt ARFUMERLA S nm; () Si FRREME KPR AREF

B, FIRRTRAR SR T HITHER, toh, SiPREABRTFRHT RFVIEEE. TR PcgeREik, FEERT SiPRES
B RERREEBRERE
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Figure 13. (A) The emission spectrum of ZnO nanowire arrays (curve a), Laser threshold (curve b); (B) SEM images of ZnO nanowire arrays
grown on sapphire substrate; (C) Schematic diagram for ZnO nanowires served as laser resonator, and the two side hexagonal bottoms on
the nanowires served as reflectors®
B13. (A) ZnOPKEEFET IR & 5L (HhLka), HALHRMEMILD); B) KEAWNK ELEKNZnOARLEMFIMSEME; (C) ZnOAREE
AR HRIERERE, HPZoOPREMRMN AN KRE1ERD K HE
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Figure 14. (a) SEM image of SnO, nanobelts; (b) The SnO, nano-
belts cycle into the air and NO, atmosphere, its conductivity
changes with time!*!!
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Figure 15. (a) The photo response of ZnO nanowires to different wavelengths of light (532, 365 nm); (b) ZnO nanowires can be used as opti-
cal switches'*!

E15. (a) ZnOFKLZET TR K (532 365 nm)SHREIETAINMIRL; (b) ZnOGKERTT F fE4E T %19
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Figure 16. (a) Schematic illustration of the (n-ZnO NWs)/(p-GaN
film) hybrid heterojunction LED device; (b) I-V curve of the
ZnO/GaN hetero junction diodes from —5 to 40 V; the current
reached saturation beyond 37 V; (c¢) I-V curve of the ZnO/GaN
hetero junction diodes from —5 to 12 V. The turn-on voltage is
around 3 V"l
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Figure 17. (a) The schematic of nanowire dye-sensitized cell based on a ZnO wire array; (b) Typical scanning electron microscopy
cross-section of a cleaved nanowire array on FTO; (c) The conversion efficiency comparison diagram between nanowire arrays solar cell and
nanoparticles solar cell'®”!
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Figure 18. (a)-(e) SEM images with the same magnification showing the five typical bending cases of the ZnO nanowire; the scale bar repre-
sents 10 um. (f) Corresponding I-V characteristics of the ZnO nanowire for the five different bending cases. This also indicates the I-V curve
of the piezoelectric field effect transistor (PE-FET)
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