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Abstract
We prepared films by a bar-coating of various graphene oxide (GO) pastes by varying pH with amine compounds. The ther-
mal treatment of films at 150 ‘C and measurement of surface resistances exhibited that the pH variation does not significantly
affect the surface resistance. We, however, found that the addition of amines reduced the surface resistance by approximately
10 times and N,N-dimethylethanolamine (DMEA) showed the most significant effect among all amines investigated. XPS stud-
ies demonstrated that the addition of DMEA accelerated the reduction reaction of GO, and finally enhanced the electrical
properties of GO films.
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Table 1. Effect of pH on Surface Resistance of GO/amine Film

Surface resistance (kQ/[J)
after incubation at 150 C

Amine pH
1 hr 2 hr 3 hr
3 over’ 93 8.5
MIPA 5 170 11 43
7 NE” NE” NE”
3 over 181 95
DEA 5 395 11 55
7 37 45 38
3 68 32 27
DMEA 5 13 2.1 2.1
7 13 5.1 49

" ¢ higher than 10" Q/[]
™. film was not formed
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Figure 1. Surface resistances of films incubated at 150 TC.
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Table 2. Surface Resistance and Relative Area Calculated from XPS Results of GO and GO+DMEA Films

. Surface resistance C-O-C peak C=0 peak
Sample Time /0] - "
(&/4) RAco) RA/RA, RAc-0, RA/RA,
10 min 7.0 x 107 131 - 0.40 -
GO 90 min 1.0 x 10° 0.89 0.68 0.37 0.93
5 days 5.1 x 10° 0.23 0.18 0.35 0.88
10 min 9.0 x 10’ 1.40 - 0.26 -
DG]\(ZE:; 90 min 1.1 x 10* 0.55 0.39 0.18 0.69
5 days 47 x 10° 0.21 0.15 0.19 0.73
’ RAy : RA at 10 min.
C-0-C

RA(c-0) = A(c-0)/A(c=c) = 089
RAC-0) = Ac-o)/Arc-0 = 131
RA(c=0) = Ac=0)/Ac=c) = 0.37
RA(C=0) = Ac=0)/Ac=q) = 0.40

RA(c.0) = Ac-0)/Ac=c) = 023

RAc=0) = Ac-0)/Ac=c) = 0.35

A

A

2340 285 280 295
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@
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230

Binding Energy (eV)

(b
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285 280 285 290 285 280
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RS,
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(d
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(e)
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Figure 2. High-resolution XPS data of the Cls regions of GO films incubated at 150 C for 10 min (a), 90 min (b) and 5 days (c), and GO+DMEA

films for 10 min (d), 90 min (e) and 5 days (f).
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