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Abstract Recently global researches on graphene materials are exploding due to their outstanding properties. Laser
technology is one of the most powerful manufacturing approaches, which makes graphene become a promising
candidate for next generation electronic materials. In this work. the reaction mechanism of laser technology on
preparation of graphene is summarized, including pulsed laser deposition (PLD), laser-induced chemical vapor
deposition (LCVD), two-beam-laser interference mediated reduction, laser-induced unzipping of carbon nanotubes,
and et al.. In addition, to control the quality and photoelectric properties of grapheme, the effect of laser on
graphene is discussed, such as thinning, cleaning, cutting, simulated emission, and et al.. Moreover, the
applications of micropatterned graphene-based materials on gas sensors, super capacitors are reviewed. At last, the
potential use of laser on graphene material in the field of preparation and application is studied.
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graphene through laser exfoliation of HOPG
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2.1.2 mhkRBRE 2N

Koh &5 Fi K o il 22 o B8 460 IR A ik S
T 600nm J£ 4 J& B A fE AL DUBUELE O 750 C L o
FEVR AV 5 HOGRE B A7 SR U AR . SR
S B AP R A e R T B R IR AR E T S
BRI B [ A A v 10 IR 2o A A ) B T B R AT LB
JAT BB o IR RRHR A D kA AR R A
HE, RO B PO D BRI R A B R A T
WS 5 R 40 2 ST 45 L 1 ok 5 B PR MAC A ] 82 07 T
Al s 8] 3 Ca) 7R AN )& AR AR (Y R IR L v )
P BB A B A T M TR TR S I T O 24 0 v A R

(50 'C/min) A A T8 2 )2 BORR M 5 ] Bk 40 1) s J5t
T SR B, B I I Ak 2 B AT B DR T 4k
SEMT I BT A 8 1 Al BT HES R R A )y
S sp? Ze bR . & 3(b) 2k 50 C/min Y74 H)H
T WOGRE BT A 55 M 10 52 i 1A, 25 A 3 I 2 0O
AEHRE R T 100 mJ Iy, 47 & 2D W 2. X FE 2l
FAE K vh O T2, BOG AE B AR A i RE
0T J5 T 1 75 B B 7 A B IS PA R AR )2 11
TR 18 D0 T A R B R A TR A 4 R R T A S
AR A A

50 ‘C/min

Intensity (a.u.)

100 ‘C/min

JL
D, |G 2D [ b | "¢
13500 £ 1590 2700 1350 1590 2700
] ' ' ) )
- A : 50 mJ
1 ‘C/min g A —/:\A
i\ /i :
100 mJ

Intensity (a.u.)

' ' A_-
: :
LT\ 20m A
' ' | |

1000 1500 2000
Wavenumber /cm™!

2500 3000 1000 1400

1800 2700
Wavenumber /cm™!

B3 () WOC Ik RE Dy 50 m] I, AN [R) ¥4 A AR e 9 502 003 5 (b) A [RIOG S koo BB 1 iU RE (9 1 200
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(b)Raman spectra of samples at different pulsed laser energy are used
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Table 1 Summary of interaction between laser and graphene

Lasers type/

[Power density /(W /cm®) ]/

) Characteristics Reference
pulse width [laser power /W]
Nd: YAG/7 ns 7.1X10%/— laser exfoliationof HOPG [19]
Nd: YAG/9 ns —/5.6X10° reduction of GO [20]
KrF/25 ns —/2X10° deposition [21]
KrF/25 ns 4.8X10"/ epitaxial growth [23]
Pulse laser i ) o .
Nd:YAG/7 ns 1.4X10"/— direct reduction in solutions [30]
KrF/20 ns —/107 assistant reduction in solutions [28]
KrF/10 ns —/ 0.2 two-beam-laser interference reduction [32]
KrF/30 ns —/1.2X107 laser-induced unzipping [35]
Nd: YAG /50 fs 1.6X10*/— Laser induced damage [41]
— /100 {s 1.6X107/— Laser ablation [44]
Ultrashort ) X )
Ti:Sa /50 fs 2.7X10"%/— laser-induced defect [46]
pulse laser . . ) o ) o
Ti:Sa /120 fs —/167 direct imprinting of microcircuits [54]
Ti:Sa /100 fs 4,8X10°/— micro-cutting [47.,48]
Solid state laser —/5 LCVD [24,26]
L Diode laser —/0. 33 hydrogenated graphane [55]
Continuous
Raman laser 8§X10"/— controllable thinning [39]
wave laser . .
He-Ne laser 107/ disassembly [17]
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