Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2020

Electronic Supplementary Material (ESI)

Lateral size reduction of graphene oxide preserving its electronic

properties and chemical functionality

Ulises A. Méndez-Romero*?®, Sergio Alfonso Pérez-Garcia®®*, Qunping Fan®, Ergang

Wang®, Liliana Licea-Jiménez®*".

@ Centro de Investigacion en Materiales Avanzados S.C., Unidad Monterrey, Alianza Norte No. 202, PIIT,
Apodaca, N.L. CP 66628, México

b Department of Chemistry and Chemical Engineering, Chalmers University of Technology, SE-412 96
Géteborg, Sweden

¢ Group of Polymer Nanocomposites, Unidad Monterrey, Alianza Norte No. 202, PIIT, Apodaca, N.L. CP
66628, Mexico

Scanning transmission electron microscopy size determination
In order to follow the size modification, besides the DLS, STEM results are presented in Figure S1 at low and

high magnification micrographs.

HV Lens Mode | WD mag spot AT — HV Lens Mode | WD mag det |spot 2 um
15.0 kV | Immersion | 5.6 mm | 50 000 x | STEM | 4.0 CIMAV Unidad Monterrey 15.0 kV | Immersion | 5.5 mm |50 000 x | STEM | 4.0 CIMAV Unidad Monterrey

S1



HV Lens Mode | WD mag det P[0 Re— Lens Mode D mag det |spot — 500 nm —

Immersion | 5.5 mm | 50 000 x | STEN CIMAV Unidad Monterrey kV | Immersion | 5.5 mm | 100 000 x | STEM | 4.0

Lens Mode ——— 400 nm

V| Immersion | 5.6 mm 4.0 AV Unidad Monterrey kV

S2



det HV WD | Lens Mode | spot HV Lens Mode ND m det |spot
STEM [ 15.0 kV [ 5.5 mm | Immersion X hidad Monterrey 15.0 kV | Immersion | 5.5 mm | 200 000 x | STEM | 4.0 \V Unidad Monterrey

HV Lens Mode | WD mag det |spot 400 nm 2\ Lens Mode | WD

— 200 nm ———

15.0 kV | Immersion [ 5.6 mm [ 200 000 x | STEM | 4.0 | CIMAV Unidad Monterrey 15.0 kV | Immersion | 5.4 mm ‘ A( x | STEN V Unidad Monterrey

Figure S1. STEM micrographs for the synthesized GO at low and high magnifications.

Dynamic light scattering (DLS) size determination

In order to easily follow the size modification, a common technique used is DLS '**. The obtained results shown

in Figure S2, follow a logarithmic trend, plotted in Fig. 2.
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Size (d.nm): % Intensity: St Dev (d.nm): Size (d.nm): %Intensity: St Dev (d.nm):

Z-Average (d.nm): 3329 Peak1: 4999 %1 3154 Z-Average (d.am): 1439 Peak1: 1916 100.0 1039
Pdl: 0,292 Peak2: 4633 19 141 Pdi: 0235 Peak2 0000 0.0 0.000
Intercept: 0915 Peak3: 0,000 00 0,000 Intercept: 0.920 Peak3:  0.000 0.0 0.000

Result quality : Good Result quality : Good
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Figure S2. DLS measurements for all GO samples.

Stability measurements by Zeta-potential

The variation of the Zeta-potential during the experiments is presented in Figure S3.
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Mean (mV) Area (%) St Dev (mV) Mean (mV) Area (%) St Dev (mV)
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Result quality : Good Result quality : G
Zeta Potential Distribution Zeta Potential Distribution
400000 250000
200000 200000
2 2
H E 150000
S 200000 3
2 £ 100000
2 2
100000 S0000
-100 0 100 200 -100 0 100
Apparent Zeta Potential (mV) Apparent Zeta Potential (mV)
Mean (mV) Area (%) StDev (mV) Mean (mV) Area (%) St Dev (mV)
Zeta Potential (mV): -433 Peak 1: -433 100.0 8.36 Zeta Potential (mV): -41.7 Peak 1: -417 100.0 737
Zeta Deviation (mV): 8.36 Peak2: 0.00 00 0.00 Zeta Deviation (mV): 7.37 Peak2: 0.00 0.0 0.00
Conductivity (mSicm): 0.0119 Peak 3: 0.00 0.0 0.00 Conductivity (mS/cm): 0.0161 Peak 3: 0.00 0.0 0.00
Result quality : See result quality report Result quality : Goc
Zeta Potential Distribution Zeta Potential Distribution
00000+ <+ oo 300000
400000
2 £ 200000
H 300000 3
8 3
§ 200000 g
i 2 100000
100000
-100 [ 100 200 -1o0 0 100
Apparent Zeta Potential (mV) Apparent Zeta Potential (mV)
Mean (mV) Area (%) StDev (mV) Mean (mV) Area (%) StDev (mV)
Zeta Potential (mV): -44.2 Peak 1: -44.2 100.0 8.46 Zeta Potential (mV): -38.2 Peak1: -39.4 90.4 7.15
Zeta Deviation (mV): 8.46 Peak 2: 0.00 0.0 0.00 Zeta Deviation (mV): 8.49 Peak2: -212 9.6 2386
Conductivity (mSicm): 0.0129 Peak3: 0.00 0.0 0.00 Conductivity (mS/cm): 0.0129 Peak 3: 0.00 0.0 0.00
Result quality : oo Result quality : Good
Zeta Potential Distribution Zeta Potential Distribution
400000 250000
200000
3000001 - A
£ €
H 5 150000
© 2000007 - %
g E 100000
100000 50000

-100 0 100
Apparent Zeta Potential (mV)

-100 0 100 200
Apparent Zeta Potential (mV)

Figure S3. C-potential results for the GO 0, GO 30, GO 60, GO 90, GO 120 and GO 240.

Carbon-Oxygen content from XPS

The Carbon Oxygen content from survey is presented in Figure S4.
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Figure S4. Surveys from GO 0, GO 30, GO 60, GO 90, GO 120 and GO 240.
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