Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2016

AN

O OO0 3 O W

10
11
12
13

14
15

Supporting Information

Graphene as enhancer of the magnetoresistance in FeNi;-

graphene nanocomposites

G. Abellan,>b H. Prima-Garcia, >+ E. Coronado,*?

2 Instituto de Ciencia Molecular (ICMol), Universidad de Valencia. Catedratico José
Beltran 2, 46890 Paterna, Spain. Fax: +34 96 354 3273. Telf: +34 96 354 4419.
*E-mail: eugenio.coronado@uv.es.

b Department of Chemistry and Pharmacy and Institute of Advanced Materials and
Processes (ZMP), University Erlangen-Niirnberg, Henkestr. 42, 91054 Erlangen, and
Dr.-Mack Str. 81, 90762 Fiirth, Germany.

1 These authors contributed equally to this work.



1 Figure S1. Field emission scanning electron microscopy (FESEM) of the FeNi;—G

2 nanocomposite.
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1 Figure S2. (A) XRD pattern of the FeNi;—NP synthesized via solution reduction using

2 hydrazine. (B) TEM image and (C) SAED pattern of the FeNi;—NP.
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1 Figure S3. The Fe2p and the Ni 2p XPS spectra for the FeNi;—G and the FeNi;—NP.

o BN B Y I

10
11
12
13
14
15
16
17

Intensity / arb. units

Intensity / arb.units

Fe 2p FeNi-C

Fe2p,, Fe2p,,

T
7

T T T T
0 ' 715 720 725 730 73

705
Binding Energy / eV
Ni 2p FeNi,-C
Ni2p,, Ni2p,

80 885 870 a5 880
Binding Energy / eV

Intensity / arb.units

Intensity / arb.units

Fe 2p FeNi,
FeZp,, Fe2p,,
T + T g T T T T
705 710 715 720 725 730 735
Binding Energy / eV
Ni 2p FeNi,
NiZp,, NZp,,
N | \
metal , ™
D
A
Wi
l
1 :
A N
! t\NI T satellite
' ' : :
o !
1 1
o\
'
) T4
1 : “
g ) 1
A 1 A
AL i R R LA — :
850 ' 855 860 865 870 875 880

Binding Energy / el



1 Figure. S4. Ols XPS spectra for the FeNiz—NP and the FeNis;—G.
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1 Figure S5. Hysteresis loops of the FeNi;—NP at 2 K and 300 K. The inset shows the low-

2 field area.
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1 Figure S6. (A) The temperature dependence of resistivity obeys metallic behaviour. (B) /-

2 V conductivity vs. voltage curves at different temperatures ranging from room

3 temperature to 2 K.
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1 Figure S7. (A) I-V of the graphene matrix at 300 K, and (B) resistance versus

2 temperature. No MR dependence has been found at any temperatures.
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Figure S8. (A) Resistivity (logarithmic scale) as a function of 1/T for FeNi;—G
nanocomposite in the temperature range 300 K to 20 K. (B) Resistivity (logarithmic scale)

as a function of 1/7-'? for FeNi;—G nanocomposite in the temperature range between 20

Kto2K.
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1 Figure S9. The calculated conductance dI/dV for the I-V characteristic curves, for all the

2 temperature range studied. The corresponding voltage threshold versus temperature.
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1 Figure S10. Resistance and magnetoresistance curve of the FeNi;—G for different

2 temperatures.
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1

2 Figure S11. Resistance and magnetoresistance curve of the FeNiz—NP for different

3 temperatures.
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1 Figure S12. Fit of the magnetoresistance curve of the FeNi3—G and FeNi;—NP The

2 dependence of the MR with the magnetic field follows a Lorentzian at low fields.
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