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Figure S1. FESEM image (a) and XRD pattern of the over-reduced product.

The over-reduced product is Cu@Cu,0 (Cu,O nanocrystals deposited on Cu
particles), confirmed through the FESEM and XRD analysis.
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Figure S2. Concentration changes of MB during the photodegradation under visible light irradiation.

The photocatalytic activity of the CRGO hybrid was measured by the
decontamination of methylene blue (MB) as model reaction under visible light. The

normalized temporal concentration changes (C/Cp) of MB during the decontamination
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were derived from the changes in the dye’s absorption profile (A=660 nm) at a given
time interval [S1]. As shown in Figure S2, the adsorption behaviours of MB dyes on
bare Cu,O, RGO, and CRGO, as well as the photodegradation results are very
different. The adsorption of MB on bare Cu,0O in the dark is negligible. In contrast,
the MB removal is 85% and 62% at equilibrium after about 30 and 60 min (dotted line)
for RGO and CRGO, respectively. The results show that the adsorptivity of RGO was
reduced by compositing Cu,O nanocrystals. MB is a typical basic (cationic)
heterocyclic aromatic chemical dye containing amide groups. MB molecules could
transfer from the solution to the CRGO surface and be adsorbed with offset
face-to-face orientation via z-m conjugation between MB and aromatic regions of the
graphene [S2], and thus be photodegraded by CRGO under visible light. In contrast,
MB will hardly be absorbed with bare Cu,O, owing to the positive zeta potential
(about +20 mV) of Cu,O. After equilibrium, the effective MB removal (100%) is
attributed to the high photocatalytic activity of CRGO under visible light. Under
irradiation, the Cu,O were excited and the photogenerated carriers could transfer on
RGO sheets to nearby organic molecules and take part in the redox reaction, leading
to the photocatalytic degradation of organic pollutants. Among organics pollutants,
the aromatic benzene commonly occurs in urban ambient environment and is of
significant concern regarding environmental health because of its toxic, mutagenic, or
carcinogenic properties [S3—S5]. Degradation of toxic benzene into harmless H,O and
CO; by high-performance semiconductor based photocatalysis such as the as-prepared

CRGO would present a green and ideal route to eliminate the benzene pollution



Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2013

[S1,56].

(1) Hou, C.; Zhang, Q.; Li, Y.; Wang, H. J. Hazard. Mater. 2012, 205-206, 229-235.

(2) Zhang, H.; Lv, X.; Li, Y.; Wang, Y. ACS Nano 2010, 4, 380-386.

(3) Lan, Q.; Zhang, L.; Li, G.; Vermeulen, R. V.; Weinberg, R. S.; Dosemeci, M.; Rappaport,
S. M.; Shen, M.; Alter, B. P.; Wu, Y.; Kopp, W.; Waidyanatha, S.; Rabkin, C.; Guo, W.;
Chanock, S.; Hayes, R. B.; Linet, M.; Kim, S.; Yin, S.; Rothman, N.; Smith, M. T.
Science 2004, 306, 1774-1776.

(4) Wilkinson, C. F. Environ. Sci. Technol. 1987, 21, 843-847.

(5) Zhang, Y.; Tang, Z.-R.; Fu, X.; Xu, Y.-J. ACS Nano 2010, 4, 7303-7314.

(6) Zhang, Q.; Fan, W.; Gao, L. Appl. Catal. B-Environ. 2007, 76, 168-173.



