Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2014

Electronic Supplementary Information

A novel synthesis of ultra thin graphene sheets for energy storage
applications using malonic acid as a reducing agent

Anil Kumar and Mahima Khandelwal

Department of Chemistry, Indian Institute of Technology Roorkee, Roorkee - 247667, India

Zeta Potential Distribution GRH-MA

4000007

-55 mV

3000007

2000007

Total Counts

1000007

-100 0 100 200
Zeta Potential (mV)

Fig. S1 Zeta- potential of GRH-MA.
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Fig. S2 Optical absorption spectrum of GRH-OH- after 6 h of reaction.

Fig. S3 FE-SEM image of GRH-MA used for elemental mapping shown in Fig. 6
b' and b'"" at higher magnification.
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Fig. S4 Optical absorption spectrum of GRH-Ox after 6 and 9 h of reaction,
respectively.
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Fig. S5 Raman spectrum of GRH-Ox after 9 h of reaction.
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Fig. S6 Optical absorption spectrum of GRL-MA after 6 h of reaction.
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Fig. S7 Raman spectrum of GRL-MA after 6 h of reaction.
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Fig. S8 AFM image and its height profile along a particular line of GRH-Ox (a,a’).
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Fig. S9 1-V curve of GRH-Ox.




Table S1 Raman spectral data of graphite, GO, GRH-MA and GRH-MA300.

Raman shift D band G band Ip/Ig
(cm™) (cm™)
Graphite 1359 1583 -
GO 1356 1606 0.86
GRH-MA 1353 1604 0.97
GRH-MA300 1354 1596 0.93

Table S2 A comparison of the specific capacitance (C;) value of GRH-MA with the
previously reported chemically reduced graphene(s) and some of the N-doped
graphene(s).

Reducing agents Specific Capacitance (CV Ref.
and GCD)
Malonic acid reduced GO 254 F/gatl A/g Present study
173 F/g at 100 mV/s
Microbial reduction of GO 117Fglatl Ag! S1
by Shewanella
Trigol reduced GO 130F glat1 A/g S2
106.3 at 100 mV/s
Caffeic acid reduced GO 136 F/gat1 A/g S3
96 F/g at 100 mV/s
Double microwave assisted 189 F/gat1 A/g S4
exfoliations of expandable 164 F/g at 100 mV/s
graphite
Dimethyl ketoxime reduced GO 131 F/g at 100 mV/s SS
Solvothermal process for the 87.1 F/g at 100 mV/s S6
reduction of GO and
introduction of primary amine
Hydrazine monohydrate 133Fglatl Ag! S7
reduced GO
Exfoliation of graphite flakes 227 F/gatl Alg S7
with the addition of melamine
producing N- doped FLG
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