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Chapter 1. New methods for Fabrication of Alkyl and
Alcohol-substituted Graphene Sheet

Jin, Sunghoon

Advisor : Prof. Sohn, Honglae, Ph.D,
Oepar tment of Chemistry,

Graduate School of Chosun University

Abstract

The wunique electronic property of graphene sheets provides potential
applications in nanocomposites and fabricating various nicroelectrical
devices, such as field-effect transistors, ultrasensitive sensors, and
electromechanical resonators. Several effective techniques have been
developed for preparing graphene sheets. Among these technique, mechanical
exfoliation can produce pure graphene and epitaxial graphene sheets have
been prepared by treatment of silicon carbide wafers at high temperature.
Recently, graphene sheets have been developed by chemical reduction method
from graphene oxide. In this work, we have synthesized graphene sheets based
on mechanical exfoliation and chemical reduction methods. Graphene sheets
were characterized by field-effect scanning electron microscope (FE-SEM).

The size of graphene sheets was from few hundreds nanometer to decades
micrometer.
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2. Experimental Section
2.1. Generals

= Ag0lAM 088 &4

J

|=& standard vacuum line Schlenk techniqueS At
SICH 2E M= Ust g4 ote=2 JIXl 20| otulA Aot CH. &
S0l At=ZE graphite powder, HNOs, H2SOs, KzS:0s, P20s, KMnOs, H.0.& AldrichAtoi]
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o422z 22 ¥F) SF+ 2 L2 SYAHY otHA MK =0, g2 dd
=S 5= 1 L0l EJlot ofFEE whtot &Ch. Odeld Z2 HUotH &2
M Hd=s 2el. 0 dd= 3 g= 27 =ctA2d0l Fototd 252 0C=2 =&
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3. Results and Discussion

Graphite

1. Sonication
2. Hummer's method

IR

Single-layered
Graphene oxide Sheet

Figure 1. Schematic diagram for the fabrication of graphene sheet from
graphite powder .
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graphene sheet by using

(A) graphite, (B)
(C) graphene sheet by using Hummer's method

Figure 2. FE-SEM Images;

sonication method.
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Figure 3. Absorption spectrum of graphene oxide.

Arst JefElE2 5IEetal (hydrazine)t 22 A 26 DefEiez &0 &
Ct. JdcHElez &dt=s HEUA 24 HFE0l MotE HLt ’E.'&OI 2 AGHH =
Ch. [MctA, dchElel 24 HEES SIHAPIE A5F i< OtLCt.



hydrazine.
J8 4= Jo|lEctd Bts2 Sl
Il
= QAUCH

LIEtH 2 O0ICH.
gt Sl HIZAEJIE MA &

Figure 4. Reduction from graphene oxide to graphene through treatment of
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4. Conclusion
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el 4tsk JJefElE oleetdl 22 SEMNE XelE ot ez g
O &tat JJefEef HI=ZA=II0 MAH Elhies As &g = JAATH

1500 -

— Graphite

1000

Absorbance (a.u)

500 -

0 500 1000 1500 2000 2500 3000 3500

Wavenumber(cm’l)

Figure 5. Raman spectroscopy in graphite.
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1400

— Graphene
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Figure 6. Raman spectroscopy in graphene.
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Figure 7. Raman spectroscopy in grapheneoxide.

_12_



5. References

[1] K. S. Novoselov, A. K. Geim, S. V. Morozov, D. Jiang, Y. Zhang, S. V.
Oubonos, |. V. Grigorieva, and A. A. Firsov, "Electric Field Effect in Atomically
Thin Carbon Films" Science. 306, 666, (2004)

[2] C. Berger, Z. M. Song, X. B. Li, X.S. Wu, N. Brown, C. Naud, D. Mayo,
T. B. Li, J. Hass, A. N. Marchenkov, E. H. Conrad, P. N. First, and W. A.
de Heer, "Electronic Confinement and Coherence in Patterned Epitaxial Graphe
ne" Science. 312, 1191, (2006)

[3] A. K. Geim and K. S. Novoselov, "The rise of grapheme" Nat. Mater. 6, 183,
(2007)

[4] S. Stankovich, D. A. Dikin, G. H. B. Dommett, K. M. Kohlhaas, E. J. Zimney,
E. A.Stach, R. D. Piner, S. T. Nguyen, and R. S. Ruoff, "Graphene-based composite
materials" Nature. 442, 282, (2006)

[5] S. Gilje, H. Song, M. Wang, K. L. Wang, and R. B. Kaner, "A chemical route
to graphene for device applications" Nano Lett. 7, 3394, (2007)

[6] F. Schedin, A. K. Geim, S. V. Morozov, E. W. Hill, P. Blake, M. |. Katsnelson,
andK. S. Novoselov, "Rayleigh imaging of graphene and graphene layers" Nat. Mater.
6, 652, (2007)

[7] J. S. Bunch, A. M. van der Zande, S. Verbridge, S. |. M. Frank, D. M. Tanenbaum,
J. M. Parpia, H. G. Graighead, and P. L. McEuen, "Electromechanical resonators
from graphene sheets" Science. 315, 490, (2007)

[8] S. Stankovich, R. D. Piner, X. Q. Chen, N. Q. Wu, S. T. Nguyen, and R. S. Ruoff,
"Stable aqueous dispersions of graphitic nanoplatelets via the reduction of
exfoliated graphite oxide in the presence ofpoly(sodium 4-styrenesul fonate)"
J. Mater. Chem. 16, 155, (2006)

[9] H. C. Schniepp, J.-L. Li, M. J. McAllister, H. Sai, M. Herrera-Alonso, D. H.
Adamson, R. K. Prud’” homme, R. Car, D. A. Saville, and I. A. Aksay, "Functiona
lized single graphene sheets derived from splitting graphite oxide"J. Phys. Chem.
B. 110, 8535, (2006)

[10] S. Niyogi, E. Bekyarova, M. E. Itkis, J. L. McWilliams, M. A. Hamon, and R.
C. Haddon, "Solution properties of graphite and graphene. " J. Am. Chem. Soc.
128, 7720, (2006)

[11] D. Li, M. B. Muller, S. Gilje, R. B. Kaner, and G. G. Wallace, "Processable

_13_



aqueous dispersions of graphene nanosheets" Nat. Nanotechnol. 3, 101, (2008)
[12] N. A. Kotov, |. Dekany, and Jand . H. Fendler, "Ultrathin graphite oxide
polyelectrolyte composites prepared by self-assembly: Transition between conduc
tive and non-conductive states"Adv. Mater. 8, 637, (1996)

_14_



Chapter 2. Synthesis and Optical characterizaion of

graphite oxide

Jin, Sunghoon
Advisor : Prof. Sohn, Honglae, Ph.D,
Department of Chemistry,

Graduate School of Chosun University

Abstract

Graphene was synthesized chemically by Hummers and Offman method and the
graphene -modified electrode was applied in selective determination of
dopamine with a linear ranges from 5 uM in a large excess of ascorbic acid.
Selective detection was realized in completely eliminating ascorbic acid,
different from the methods based on the potential separations. m-T
stacking interaction between dopamine and graphene  surface may accelerate
the electron transfer whereas weaken the ascorbic acid oxidation on this
graphene -modified electrode. The resulted graphene-modified electrode.
also showed a better performance than multi-walled carbon nanotubes -
modified electrode. The phenomenon were considered from the elusive two
—dimensional structure and unique electronic properties of graphene.
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O2 5t= silole0l HZEE 02| BIE29 EXNRE U S MUEH REEZE I}
N JACHTM oS a2 2 silole2Xe AAIF AN UK L= A @
SX ASEA (LUMO)QH Al2I20] 286D U= oZEN U= ox 2

]
&
H
oo

= 4> 10

o=
2t butadienell m* ZAHHIE &= AOIQ ASHEZO=Z QIHAM silole AMeE
AE OIsSAZ2 &= U=
Silole2 &A & S0 NI

= =
= =2S

transporting layer, ETL)Y &3S EHl 2ftdliFz= d3dLS(hole
o

2

o]

transportin layer, HTL)ZF &M 22 =(light-emitting layer, LEL)

O 0-LED Sd= EWE 20t =20 200 ALk Olefe =58 o
P

O mnp 12
ro

o
r

ol 28X JIJI0A MM IHE (electron transporting materials

-

=
== (hole transportin  materials),'™ Sl =] (light-emitting
materials), """ & SistN MSStH HAM He S5t

2 A0 M= graphenedt silole2 4ot 0 S22 &SN EM41L

& E45 ZAMOHRULCEH.

r

c
-
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Il . Experimental Section

2.1. Generals

Ll

2l& 2 standard vacuum line Schlenk techiqueE AIESIUSH stet=2l &4
or22 JIdl =2II0AM A AJAUCEH. S ASES Al
powder (Aldrich, 99.9%)2 11 2 R AMLS2 FlukaOlAd P50 X 210l bt
2 MESILH. 0= ot=2=2 =RJI0A sodium/benzophenonet &HHH 24 A2+ O
& B3 AZI & 29| tetrahydrofuran, diethylether, hexane, toluene S&
AME otALH. &st S Al MEEI= E0H2 THF= Fisher A2l HPLC gradeE
2ol HM 201 AIZ2oIRUCH. && ATHEZEZ2 UV-vis spectrometer (UV-2401
PC,Shimazu)E 0I5t LRUCH. &2 PE EA2 Bruker AC-300 MHz NMR
spectrometer ('H-NMR, 300.1 MHz)E OI23t0d 2 ACH. NMRZOH Chloroform-d=

F S CaH2 WEAA &7 =2 2:8oHH HH A2 = ALS otALH

ro

=, Graphite

ol

Perkin—-Elmer luminescence spectrometer LS 50BE 0|Edt{ HZEAHEHZE =
| fIHA graphite St&t=2 === 10 mg/L = 10 ppm= Aol =HOIY

=AHEZHZ UV-vis spectrometer (UV-2401 PC, Shimazu)S OI&5tH =&

&ot

Ct.

tA

J

0o

o

Ol

A= 120T0l 6AI2E 55 wWESICH 4222 2k ¥ %%+ 500 nLE O
ot 3t AlIAHAZCH Z HUE otBHEA 622 &= HHoH| ot sF7=+
£ 2000 mLE AIEotH =Ch. dd==S 2gote =0, 235=S 016t 0T 2
SO0l HS0s (120mL)0ll &S (3.09)1 KMnOs (15g)E EIHE 2 1AIZHE & 1Bk
AMAECH. 3BCT2L HEHE =AGHEAM 2AIZPE S WEHAIHAZCH WEH0I Y =
gd5=2= 0/E0t0 0C 2&2 RS = 57+ 500 nLE EFIIZ 2AI4E L wet
ANAZCEH Xt==2Mo] DMt LSHCH H0. (30%, 20mL)E HS0l 2522 A
ol It & o 3028 % WEAZI = HUSIHECH H2M SHO| -2MeZ 5t
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H =Ch. HexanelZ 32l & ANA = Z&AIHA AdXAIASL.

MM

2.3. 1-methyl-2,3,4,5-tetraphenyl-1hydro-silolel &4

Diphenylacetylene (17.8 g, 100 mmol)& dried diethylether (120 mL)0Of =0l
Li (1.38 g, 200 mmol )= XEICHSH &AH ZetA HIISCH 0] 2HE2 1AI2F 302
olH F24M0o| 0| AdAMOZ BIgHH ECh. w2t saltdh I HF|
O0l83t0 -197C 2&UAM 02F = HelCt. 0l RS SI10t R
Ar gas€ =20 =8HAM BtES=2S M3t &
mL, 100 mmol)S &
P AIASCH a2o
HAFEHOIA 24 AlZ2F B2 HECH BtS3
methanol (250 mL)E

b AIAZECH. O T 1R O DF 2L CHAl hexane2 2 MIESHD! 2
BE  AIAHASCH 0 = ZY SlA AX  ANA =L
1-methy|-2,3,4,5-tetraphenyl-1hydro-silole 2 S=H &= Powder& ¢= %
UL,

T

wQ A

dichloro— methylsilane
Fd s B0l EJlotd &0z &EE =4

5
SciH AEMo EHs = =+ YL, 0 A
2 =
o

b

S

—
pa—y

e 2 M B o

x
S
[c

—

XE M

n A

=

1z
o

J

S
Hu ror
2 Y o
IS}
I <
=J
[w
=
o
=
Qﬂ
kJ
12
(@)
(@)
HT b
=
0p
B 0
T q
=
_‘\_\_IJ_
HH
[w
0l
13}

pall

No—¢ CH,SIHCL // —
—>
/ S\

\
i ) —|— 21iCl
H

2LiMetal
@EC@ Et,0 ¢4 -197°C
gtho! -

Scheme 1. Synthesis of 1-methyl|-2,3,4,5-tetraphenyl-1hydro-silole.
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2.4. 1-Methyl-1-(3-amino)propyl-2,3,4,5-tetraphenylsilolel &4&
methylhydrosilole (3.0 g, 7.5 mmol)2 allylamine (1.0 mL, 15.0 mmol),
H2PtC16 - xH20 (7.5 mg , 15 umol) £ toluene (60 mL)OIl &IOS =
N 20AI2tSCH B8 WEIAIHAZEL. E2HE Asl & Y HX
etherOfl =@l = hexanelll = = &
M2 @ DHOICH B4E 222 H-NWR spectroscopyS 0l 2504
NMR (300 MHz, COCI3 ) 7.26)) &) 6.7-7.3 (m, 20H, Ph), 2.64 (t, 2H), 1.53
(m, 2H), 1.01 (m, 2H), 0.49 (s, 3H); 13C NMR (100 MHz, CDCI3 (& ) 77.00)) &
) 154.638, 140.784, 139.691, 138.523, 129.802, 128.685, 127.838, 127.254,
126.079, 125.419, 44.847, 27.367, 10.593, 4.587; 29Si NMR (99.36 MHz, INEPT,
COCI3, TMS (4 ) 0.0)) 4 ) 9.5, MS(ES) m/z 458.8 [M + 1]; CHN (w/02 purge)
C32H31SiNaH20, caled C 80.79, H 6.99, N 2.94; found C 81.40, H 6.99, N 2.80.

/ }Ph4 /Ph4
) NH, Pt cat )
S + 2/\/ OfSi(CH;),CH=CH, |,Pt NH2

Me/ \H Toluene , Reflux

—~
e
ol
3%
[m]
I

a

(
),

Scheme 2.Synthesis of 1-Methyl-1-(3-amino)propy!-2,3,4,5-tetraphenylsilole.

2.5. Methyl silole graphite oxidel &4

1,2-Dichlorobenzene®l graphiteoxide (3.0g)12t methylhydrosilole (3.0g),
N,N'-dicyclohexylcabodiimide (0.3q),
N-(3-dimethylaminopropy!)-N'—-ethylcarbo— diimide hydrochloride(0.3g)S &It

o

Ct. 180C 2Z0A 32 =S¢ &7 WEHAZILH &2Cex 28 EF1
M=l 0 = g2 2 15t H=8% oto=l. =& 2
=z =

L0l hexane 100mL

J2

ot

—

P

&t

o
2
w
o
HI
S
r
=
v
ulll
2
&
=
_‘\_\l__J



Scheme 3. Synthesis of Methyl silole graphite oxide.

2.6. Amino propyl silole graphite oxide2l &4

Methylaminopropylsilole (3.0g)2 graphiteoxide (3.0g)2 1,2-dichlorobenzene
(100mL) 0l =012 N,N'-dicyclohexylcarbodiimide (0.3g), N-(3-dimethylamino-
propy|)-N'-ethylcarbodiimidehydrochloride  (0.3mL) el  triethylamine

(1.0mL)E &OIStCh. 180C 2X0IAM 32 S &7 WEHAIRIGH. &4222 2&S
21 GUotHEn. O = 2 EXRY FHolW H=55F ott=l. H=sF =
g2 &ZM SHO0 diethylether 100mLS EIt= 2f 308 WBHAIZI F G{2tAIA
= dd== T otilA S AXAIZICH.

wFlhy EDC,DCC

{3
: 1,2 dichlorobenzen
2

Sheme 4. Synthesis of Amino propy! silole graphite oxide.
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2.7. Amino propyl silole graphenel &4
Aminopropylsilolegaphiteoxide (0.3g)= D.I.water (50mL)0ll =022 Hydrazine
(0.6mL)S ZJIot WBHSICE. 50T 2T 0lIAM 24A12F 85 LB A|AHZCH BtEE

2 2 0l A2 = dd=2S AXA2I0H
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3. Results and Discussion

QUM AES Edll, Graphiteoxide2l Graphenell &A&Z Graphiteoxidel2
0] O =Cl= A= FT-IR (Nicolet 5700) 2ZJ|1E2 0|20t EQIotAHLEH.
29 dR €ZE0| 0= o d=E0F o Soletes A

= Z0olg = QUACH. G LIOIF Graphenell =2 &I &2 HEW Silolel
(=]

Ldad2 0l &= ME2AMe BEHES E206t0 UL

3.1. FE-SEM Images of Graphite, GO, and MSGO

Graphite | Graphite Oxide (GO)

Figure 8. SEM of Graphite. Figure 9. SEM of Graphite Oxide.
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=

Methylaminoproylsilole Graphite Oxide
(MSGO)

Figure 10. SEM image of MSGO. Figure 11. GO and MSGO in soluble.

i

Graphite =Z& <clJt 210 U= it 20l A DoHeldt SHU= AE
Figure 12 Sofl &Ql & = AR/, Graphite oxideZ &t3t AIIIAH FE0| A
IS0l M2l AS & £ QUCH. (Figure 2.)

Methylaminopropylsilole 1t Graphite oxideE &40t SEM2Z =ol dH=ZEL
graphitelt graphite oxide®t= &l A2 EEHE JHNH M2 =2clE EE=Z L
EtStCH. (Figure 3.) THFOI Methylaminopropylsilole Graphite Oxide2t Graphite
OxideE =02 Z1 MSGO= THFOI =2 BtHOI Go= HtE 0 & &= =0lot

A}LE.

s
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3.2. Comparison for PL Efficiency GO, Silole, and MSGO.
1200 - .
—o— G0 -=— Silole - MSGO
1000 | ,51
P
300 | J 1\
3 -
3’ ,"ll i
‘= [ W
= |
2500 L | . |
= \ I
—_— : Y |
— ' 3
o, 400 L J’ “
) EN
! i
200 | : ;J 0 S
i O aai = T [
i gy
0 I| D{ 1 |‘ =
300 400 S0 600 700
Wavelength (nm)
Aex =298 nm
Figure 12. Comparison for PL Efficiency.
StdE MHdEZSO &stE EM4Z2 202D fol 2% AHE"EHZ =H6IULCH
Fig 5.= &A&E2 &0t €2 G0, Silole d2l0 MSGOS HE& AHE=HZ LIEHH
AOICH. M=o FHAHEH SHZAU= 298mmel | IIES LAGITRS B2
G0E= 320nm2t 400nmOilA 2& [ME &ole £ AU, Silole2 B 480nm0il M
SO E =018 = UCH. 0 =2 g4=22 MSGO= Silole2li= H1 GOECH=
or2t B2 384nmUlM & UE =ole &= QUL
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3.3 FT-IR Data of GO and MSGO

Abrobance (A.U))

— =i ) -B— MSGO i
| L
- i ” i
)l |
- [ .5 i .
|Il |Il, 1
4ok LN
L ‘_,l' | ! l! .%.L] !{[ ]“ ﬁ i
B {iy
_,awﬂ/ i T | o Vg™
<000 3%0 30;:[] 25IUU 2000 ].5'(1) ICIIUU S00

r -1
Wavenumber (cm™)

Figure 13. FT-IR Data of GO and MSGO.

< GO « MSGO
2850-2920
O-H group 3400 cm’' C-H group 0
cm
3300-1612
C=0 peak 1735 cm’ N-H peak 0
cm
O-H deformation peak 1390 cm™ O-H deformation peak 1374 cm’'
Unreated C-OH stretch-
C-OH stretching peak 1253 cm’ ) 1259 cm’
ing peak
C-O stretching peak 1056 cm’ C-O stretching peak 1041 cm’”

Table 1. FT-IR Data.

GO2F MSGOS| FT-IR Data(Fig 6) Table 10il LIEFLHRICE.
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w

.4. Absorption and Photoluminescence Spectrum of MSGO

gt = Methylsilolegraphiteoxidell &&t& EMHdZ2 202 fol UW-vis &
ATEHN) 2 ABEHS =AMOIQUCH. Figure 14 = AEE Eo6tH 22

Methylsilolegraphiteoxidel E4 ¥ & ABEHAZS LIEIYH 210ICH. Fig. (A)

Methylsilolegraphiteoxidel S AHESHOZ Methylsilolegra—phiteoxide

2 298mmillA ZICH &+ IMES 2=CH Methylsilolegraphiteoxidell S@&EABE
gds =&& 2= Fig. (B)Ol LIEILHUYSM 298mmel OD| MES LAGIRS 2
2 Amax = 390 nmOlAl StLtS| &2 [ME &0l oL,

—_ B |
p— -
=< e
bt S =
g ES g
o= " el
= B =+
& Y 1 =
= < =
== E- —
:;'" \~ E ——
— ~ _ h %i
- f
mL ¢

1 L L
250 300 350 400 450 S0o0 S50 600

Wavelength (nm)

=298 nm ., = 390 nm

(]}

P ATEY,

-/

02

Figure 14. &+ %

3.5. Comparison for PL Efficiency MSGO and MSG

Graphite OxideOlAl Graphenel 2@ XI& A2 R L& TE XA <6t
Methylsilolegraphiteoxide 2t Metheylsilolegraphenell & AHEZHZ X AIGH

i

UCH. 346 nm2l O] W& S SAMOIRUS B Apa = 384nmOilA ofLES] && [
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B0l S LCH. Graphite OxideOllAl Graphene@Z XI& AlS HS &2
O BRXEC} Graphenell ERJF O <otAH LIEHLI= 2312 &0l6HICH

1200

rASE T RASGO

o000 |

800

B00 |

400

PL Intensity

200 |

300 400 500 [=uli] oo

Wavelength(nm)

Figure 15. Comparison for PL Efficiency.
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4. Conclusions

S2le= Hummer 2l 2H S S0t graphene Oxide &S
g8 & Graphite Oxidell & E =0| JI9IoHH & &0
Methylhydrosilole 1t Methylaminopropylsilole £ & &al
OI0IOIE 2 &S St M2 222 g4dot=0 8436t

oIl O <= otA2H

0l 222 |IIS0H0 & Graphitedt Silole 2&0|
XD s DRe & MEABCH & MY ZUA 20| 2MsHt=s S ¢
UALD, L&t FZ2 NIt BHetlie AE & &= JJUCH. R2l= 0lHE S&
O0l8otd &M HUHELES X Aot UL,
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Chapter 3. synthesis and Characterization of Soluble
Alkylalcohol- derivatized Graphene

Jin, Sunghoon
Advisor : Prof. Sohn, Honglae, Ph.D,
Depar tment of Chemistry,

Graduate School of Chosun University

Abstract

The unique electronic properties of graphene providepotential applications
in synthesizing nanocomposites and fabricating various microelectrical
devices, such as field-effect transistors, ultrasensitive sensors, and
electromechanical resonators. A new synthetic route for the soluble graphene
in organic solvent has been developed from the reaction of graphene oxide
with long chain alkylalcohol including dodecylacohol. Graphene oxide having
diverse functional groups of epoxide, alcohol, and carboxylic acid was
synthesized from natural graphite powder in inorganic acid solution. The
carboxylic acid group among the functional groups was derivatized with long
chain alkylalcohols ((CHs(CH2),OH: n = 7, 11, 14, 18, and 21) to form a
strong ester group. The alkylalcohol—-derivatized soluble graphene
representatives were characterized by UV-vis, [|R spectroscopy, and field
effect scaning electron micrograph (FE-SEM).
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2. Experimental Section

2.1.

Generals

2 A& 2 standard vacuum line Schlenk techiqueE AIEotR O FE=22 &4
o222 JIXM =S®I2I0AM ASEEAUCH. S0 AESE AlLESE,
powder (Aldrich, 99.9%)2 1 <2 = AMY=2 AldrichlMd

(=]
HZ AIZ6I%CH. El= o222 2710 A sodium/benzophenone 1t

0
2

Graphite
2ot &M 80l
SHH 24 A2t

Ol &8 A2l & 2£=9| tetrahydrofuran, diethylether, hexane, toluene S=
ArE SILCH. &8 S8 Al AIE2E = 02 THF= Fisher A2l HPLC gradeE +
0

2ol HM 201 AIZ2oIRUCH., && ATHEZEZ2 V-vis spectrometer (UV-2401

PC,Shimazu)E 0|20t UL,
Perkin-Elmer luminescence spectrometer LS 50BE 0|E0t0 S ZHAHEHES =
HMold|l oM graphite 3HE2°2 =sS= 10 mg/L = 10 ppmS AI=20tH =X™oIY

Ch. E4ATHEHS UV-vis spectrometer (UV-2401 PC, Shimazu)2 0|

ol
2
J
0z

2.2. synthesis of alkylalcohol-derivatized graphene

Graphene oxide(Go,1.5 g), DOMAP (0.20 g, 1.64 mmol), 12l
alkylalcoho!l (CHs(CH2)nOH:n=7,11,14,18,21) ( 26.8 mmol) = dodecy! acoholS
SIACH. 2 AlS 250 ML S2 Hie Z2tA 30 ArDP E EHFUM EOHE
& ortho-dichlorobenzene (120 mL) &EII5t0 F=ALH. 2
0 FRACH. SFEX0 AI=2E B8 ¢ 7OO§
SAF=AUL. M2 M3 20 &
Ot BIE2E ZSZA2 & Zc2A30 Js PHE=
. &HIE hexane = 0|2
N IR0l WAZE EP. ‘%t 2AIZE Mol EE Al =
0 = 010t WRO0l MAHEKX &
Ct. S&2 MHIH SIS0 THF £ 0185H0
HEst 2
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Graphene
Oxide

Dodecyl
Alcohol-
Graphene

Scheme 5. Hypothetical model of two—dimentional dodecyl alcohol—-graphene.
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3. Results and Discussion

(a) (b)
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Figure 16. (a) UV-vis absorption spectra and (b) FT-IR spectra of graphene
oxide and dodecylalcohol-graphene, respectively.
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Dodecylaminyl Graphene 7

Figure 17. FE-SEM Images of Graphite, GO, Functionalized Graphene.
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Figure 18. Fluorescence spectra of GO and dodecylalcohol—graphene.
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4. Conclusions
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g2 g NE Ax 2 974 43R X3y aga

== g
N= 9 &:Graphene  sheet, manufacturing, and  alkyl

substituted with alcohol to the synthesis of graphene.

Z010] M&Esh ?/2 MNES0 tHote LSl 22 20t 2dUstw)t &= 0I8g

= JUEE 516t SELICEH.
- o S -
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JAEX0S MY, 8E SE dHE
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3. HHE - M&E M2 Held sHS /gt =M, ME, 838 s2 =sAg.
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d20= M= 018J12= HE 9.
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