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Abstract
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In this study, nitrogen doped graphene oxide (GO) was prepared using liquid phase ammonia treatment to improve its elec-
trical properties. Also, the aminated GO was manufactured into a film format and the electromagnetic interference (EMI)
shielding efficiency was measured to evaluate its electrical properties. The XPS result showed that the increase of liquid phase
ammonia treatment concentration led to the increased nitrogen functional group on the GO surface. The measurement of EMI
shielding efficiency reveals that EMI shielding efficiency of the liquid phase ammonia treated GO was better than that of
non-treated GO. When GO was treated using the ammonia solution of 21% concentration, the EMI shielding efficiency in-
creased by -5 dB at higher than 2950 MHz. These results were maybe due to the fact that nitrogen functional groups on
GO help to improve the absorbance of electromagnetic waves via facile electron transfer.

Keywords: graphene oxide, nitrogen doping, liquid phase ammonia treatment, EMI shielding efficiency

[1]. 71Eelle Atk pelAzs 25 A

LM B

w9} HW WA

=0

=TT e Rt ST
F4% AL B RS mFsle] AHg ek Jlo] 7 olsigie.
A2 Fo717] AR Solub AlkEo] B4 Fuke tlel1 SN o] ES 7kge] olsln Wbk ov] nak Al el A}

Mo

M
otk olelst W e F4al] B

off thet A7 e ar=

slate] A

A s AR AR

gRlurk ofglolZh ¥ ol Fpshl 9.l A7k wed A Fole 29
5 S YEPhE Fe 5ol Frhn LelA glof At
of e ghdo] 3t oleh AAsksR AbslA) ERelA A
NS E D IARIA Ak - SRR dolsle 2SI
= e dete, AsAms AEy Fdolt AL ol ge] Ht

T Corresponding Author: Chungnam National University,
Department of Applied Chemistry and Biological Engineering, 99 Daehak-ro,
Yuseong-gu, Daejeon 305-764, Korea
Tel: +82-42-821-7007 e-mail: youngslee@cnu.ac.kr

pISSN: 1225-0112 eISSN: 2288-4505 @ 2014 The Korean Society of Industrial and
Engineering Chemistry. All rights reserved.

613

UAGE A Egel shA7E 9lof[2], Bt
AEZE A AL o] Hadk Aotk

a3 SAfol == 1] S(basal plane) ™ E(edge) ol
717 FRATS Y e =
FE AZA](-0-)8 stol=
712 5417](-COOH)7} &A)3

i)

= S Wy Ate] Folsitt BR8] =ERI(NHNH,) ¢l
Al gl A E St Ak WsT1E AAshE A 1Hae Az
7} 7hsate ey e Akl = sp? ETE A7) wiel A
sgreto] el Aol Hold EAdo] flojA A H ol

¢

7 AEES



614 vt -

Table 1. XRD Parameter of The Non-Treated and Aminated Graphene
Oxide

Samples GO 14N-GO 2IN-GO 28N-GO
20 () 1036 11.43 1131 11.49
dpo; (nm) 0.8529 0.7734 0.7813 0.7695
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Figure 1. TGA curves of the GO, 14N-GO, 21IN-GO, and 28N-GO.
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Figure 2. The Raman spectra of GO, 14N-GO, 21N-GO, and 28N-GO.
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Figure 3. The XRD patterns of GO, 14N-GO, 21N-GO, and 28N-GO.
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Table 2. Surface Element Analysis of The Non-Treated and Aminated
Graphene Oxide

Elemental contents (Atomic percent)

N/O

Samples
Cls Ols Nls (percent)
GO 60.65 39.95 - -

14N-GO 64.35 31.87 3.78 11.86
2IN-GO 63.98 31.67 435 13.74
28N-GO 63.01 32.26 4.73 14.66
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Table 3. Assignments and Peak Parameters of The Cls and N1s Components

Peak position Concentration(%)
Component
(eV) raw GO 14N-GO 2IN-GO 28N-GO
C(1) C-C(spz) 284.5 45.52 65.31 58.87 59.28
C(2) C-C(sp3) 285.3 31.10 22.21 22.41 22.85
C(3) C-N 285.8 7.62 10.98 11.54
C4) C-0 286.5 19.74 4.06 4.39 4.59
C(5) C=0 287.5 18.62 0.63 1.16 1.70
C(6) (C=0)OH 288.8 5.19 0.16 0.07 0.03
N(1) C-N=C 398.7 17.38 19.28 23.56
N@2) C-N 400.4 51.2 51.89 50.23
N@3) C-N"-C 401.5 22.95 20.27 18.41
N@) N-O 402.2 8.45 8.56 7.80
14N-GO 14N-GO
c(1)

& ~ @ & NO)

g E o i o

= E c = N

N(@4)
c(3)
C(6)
292 Zé[i Z:‘lﬂ 22;6 2;14 z:'xz Z;I(I Z%K 276 292 290 288 286 284 282 280 278 406 41’!4 4!’)2 4(')0 35"8 3;6 394
Binding Energy (eV) Binding energy (eV) Binding energy (eV)
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Figure 4. Deconvolution of the core level Cls spectra of GO, 14N-GO,
21N-GO, and 28N-GO.
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Figure 5. Deconvolution of the core level N1s spectra of GO, 14N-GO,
2IN-GO, and 28N-GO.
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Figure 6. The EMI shielding efficiency measurement of GO, 14N-GO,
21IN-GO, and 28N-GO; (a) survey spectra image and (b) magnified
survey spectra image.
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