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Abstracts Chemical vapor deposition method using CH, gaseous hydrocarbons is generally used to synthesize large-area
graphene. Studies using non-gaseous materials such as ethanol, hexane and camphor have occasionally been conducted. In
this study, large-area graphene is synthesized via chemical vapor deposition using polyethylene as a carbon precursor. In
particular, we used a poly glove, which is made of low-density polyethylene. The characteristics of the synthesized graphene
as functions of the growth time of graphene and the temperature for vaporizing polyethylene are evaluated by optical
microscopy and Raman spectroscopy. When the polyethylene vaporizing temperature is over 150 °C, large-area graphene
with excellent quality is synthesized. Raman spectroscopy shows that the D peak intensity increased and the 2D peak
intensity decreased with increasing growth time. The reason for this is that sp3 bonds in the graphene can form when the
correct amount of carbon source is supplied. The quality of the graphene synthesized using polyethylene is similar to that
of graphene synthesized using methane gas.

Key words graphene, polyethylene, chemical vapor deposition, solid precursor.

.M B2 3 Q177 AAE L Y2
AR CVDE olgsl] Teiee 4N w v
12} % (graphene) T4 AE] sp” AT ol W Thmethane)} e WL A spst B AP

W w249 WA PR o old Yor] AY  ARA AEET Gk Bele AGe) shae o
e, GAER 8 AARE, A4 o5E, FuH 4 3 Baoln] Zwe] Aol 9] W] naw &
4 5o Bed S40] vh§ Hold BHOILL™ 27h o] Felshof AThY wak R /kaE AMgEel 2
A Elolxg olgdtel SelomRY 2R WY Al AT YL A% 1000°C oYl 3 a7 o
A ABY 9 TFLY RS QL F A Qo] B ¥4 W Z/PIA Erh W@ 1ag AR

B s HA el A7 H (epitaxial growth), $}8H2 1A = A e AA] AH Y B4 AFAE AR
u}2] ¥ (chemical exforliation), 38171452 (chemical 3t Zej¥S A3 A+ A3yt dA7A =84 B
vapor deposition, CVD) 5 Ut siio g Xe Tejel ¥ Qo) Ze]|2€Elo]d(polystyrene), Z2|H €| EFS
o] = AUtk ! 53] CVD FA S o83t AW L o] E(polymethylmethacrylate, PMMA)S ©4 &5
Wi 2, o, 7k fF 5o 27 st w02 ARE A9 uiwd a2#jde] Aol shsetal
A 2 FAgo] 7hsshr] wiiel dAZA & AR 2EE 800 C7HA] UM F Qe FeE Hi

fCorresponding author
E-Mail : sungjinan@kumoh.ac.kr (S. J. An, Kumoh Nat’l Inst. Tech.)

© Materials Research Society of Korea, All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creative-
commons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the
original work is properly cited.

304



A A EEelgdE o83 e A%

Yok 2 9] 783 (camphor), ol EHE-(ethanol), ST
g 5 U &4 fUIEERE 2 ddo] 7sdt
Aoz BRIHATES? AriaA Felag AF Ze
o[ ddl(polyethyleney> “g=-0llA JA/gefo]7] wfjiTol K
I} fRko] Lolap FAdo] (1oL, YI8E, TA, A
7] A 55 Axst7] flste] ARgEo] FHAA 4

A AT 5 e AR 24 F shtolrh. & Aol
N AR B3 AHSHE Zdgd AL @
ATAR AMgel] AL AL = A RS

2 AYolM e v AFAEA EeE@ i (poly
glove, low density polyethylene, St Znl F<
O 2= 15um FA9 F2] EYU(Doosan Electronics)<
AFE-SIITHFig. 1(a-b)]. 370¢] FollH &&= 2do] 7}
5% CVD HH|E A3 S, zone #10] ZE|dE
dl, zone #3° 2] 71¥E FULH 2 RAEE Fig
2(a)°ll YERATE B4 A o] Fe] 2 el
A FFS GIs] 98 zone #1€] EEE 100 °C,
150°C, 200°C, 250°C= H3FAATHFig. 2(b, c)]. Ar
250 SCCM# H, 5 SCCMe 23 FAlo ¥ 33l
om AL 1,000 °CollA 102 E<t skt ®
gk, o] @ ARk WE 5A4E Hrtshr] SlEl

(a) Zone #1

Poly glove
Q

\’\ -

Gas flow (Ar, Hy)

(b)
Zone #1
£ |100300
o
= Heatin
©
o |100
Q.
£ .
= Preheating 5 ' iCooling
0 40 50 51-170
Time (min)

Zone #2

~—

(c)
1000 Zone #3
— " /Annealing Growth |
o E 20min 1-120min
o A
2
© .
[o) s -
o Heating ! Cooling
= : f
)
— i : :
30 50 51-170

305

15, 105, 305, 120802 34 A7+S wsiA AT
Zone #13} zone #39 L&+ 7Z}7} 200 °C, 1,000 °CE
I3 oH Ar, Hy, 32 5Lkl &sint. »hA]
oz Zeldge =iy d4E 2y wg 7k

Doosan Electronics) used in this experiment. (b) A photograph of
poly glove in an alumina boat covered by aluminum foil.

Zone #3

Time (min)

Fig. 2. (a) Schematic diagram of a chemical vapor deposition reactor using poly glove. Time-temperature profiles of (b) the zone #1 and
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Fig. 4. Raman results as a function of the polyethylene heating temperature. (a) Raman spectra, (b) G peak positions and FWHM of the
G peaks, (c) 2D peak positions and FWHM of the 2D peaks, and (d) Ip/lg and Is/Ihp.

Fig 5. OM images of the graphene transferred onto the SiO,/Si wafer when the graphene growth time were (a) 30 min and (b) 120 min,
respectively. OM images of copper foils grown the graphene for (¢) 30 min and (d) 120 min.
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Fig 6. Raman results as a function of the graphene growth time. (a) Raman spectra, (b) G peak positions and FWHM of the G peaks,
(c) 2D peak positions and FWHM of the 2D peaks, and (d) Ip/Ig and I/Ip.
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