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Clinoatacamite-rGO Nanocomposite
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Clinoatacamite crystallites are

wrapped by rGO sheets
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Is there any chemical

interaction between the two..?
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Clinoatacamite-rGO Interaction

C 1s XPS spectra
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Clinoatacamite

crystallites and rGO

sheets are indeed

chemically bonded

Cu(I)   + 
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Pristine Clinoatacamite
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θ ≈ -87.5 K

f = 13.7

TCr ≈ 6.4 K

FC – field cooled; ZFC – zero field cooled modes

Pristine clinoatacamite

Cu(I)Cl

+

H2O

94 °C

24 h

𝛘 = 𝐂𝐓 − 𝛉

-6000 -3000 0 3000 6000

-4

0

4

M
 (

e
m

u
g

-1
)

H (Oe)

5 K

H
C
  1230 Oe



-6 -3 0 3 6
-8

-4

0

4

8

M
 (

e
m

u
g

-1
)

H (T)

 300 K

 5 K

7

Magnetic Response - Nanocomposite
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• Enhanced coercivity assigned to

interaction between clinoatacamite

crystallites via rGO matrix

• Spin arrangement/anisotropy

induced by rGO at the interface

could also enhance the coercivity
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Electrical Response
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• Electrical conductivity of mechanical

mixture was 35 S·m-1

• Clinoatacamite-rGO nanocomposite was

found to be a semiconductor
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Summary

• In situ formation of clinoatacamite onto rGO sheets from using

simple oxidation-reduction reaction

Cu(I)   +    GO                    Clinoatacamite(Cu(II))-rGO

K. Gupta et al.

J. Phys. Chem. Lett. 

2019, 10, 2663-2668

• S = ½ Kagome-like lattice onto rGO sheets – a new type of

magnetic semiconductor

• Scope to extend this approach for other magnetic insulators to

synthesize a fundamentally interesting new class of magnetic

semiconductors
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