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Figure S1: Photographs of vials containing Al foil immersed for an hour in a) CuSO, b) Cu(NO;), in the absence of
Cl- anion wherein the GRR deposition of Cu is highly retarded/inhibited.
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Figure S2: TEM image of Cu dendritic structures prepared using a) CuSO, (50mM), HCI (100mM), Inset shows the
corresponding SAED pattern; b) CuSO, (50mM), NaCl (100mM), Inset shows the corresponding SAED pattern.
Angles between the central trunk and primary branches for a) and b) are 55° and 60° respectively (Measured

using NIH open source software: Imagel)



Figure S3: SEM images of the Cu deposit on Al foil obtained using CuSO, (50 mM) and NaCl (500 mM) [Cu?*: CI- =
1: 10] showing the a) low magnification image, b)-c) high magnification image of the "dendritic like" structures,
and d)- f) high magnification image of the "micro rod like" structures.

Figure S4: SEM images of the Cu deposit on Al foil obtained using CuCl, showing the a) low magnification image,
b) high magnification image of the "dendritic like" structures with 3 dimensional growth of the smooth faceted
rod like structures constituting the primary branches.



Figure S5: SEM images of the Cu deposit on Al foil obtained using CuSO, (50 mM) and HCI (500 mM) showing the
a) low magnification image, c) high magnification image of the "dendritic like" structures, and b), d), e) high
maghnification image of the rough "wire like" structures.
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Figure S6: HRTEM image of a) Cu dendrite, b) the tip of the central trunk, c) tip of the primary branch showing
fringes with inter-planar spacing of ~ 0.21 nm corresponding to {111} planes.
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Figure S7: UV-Vis spectra of solution of CuSO, (25 mM), Cu(NO3), (25 mM), CuSO, (25 mM) + HCI(50 mM), and
Cu(NOs3), (25 mM)+ HCI (50 mM) showing almost identical features in the spectra indicating the similarity of the
nature of the hydrated Cu?* cation present in these solutions.

Figure S8: SEM images of the Cu deposit obtained from a solution of Cu(NO3), (50 mM) and a) NaCl (100 mM), 2
hrs., b) HCI (100 mM), 2 hrs., c) NaCl (100 mM), 12 hrs., d) HCI (100 mM), 12 hrs. respectively showing the
"poisoning" effect of the Nitrate counter anions.



Figure S9: Effect of addition of external salts as depicted by the photographs of Al foil in vials containing a)
CuS0O, (25mM), HCI (50mM) and Na,S04 (50mM); b) CuSO, (25mM), NaCl (50mM) and Na,SO4 (50mM); c)
Cu(NO3), (25mM), HCI (50mM) and Na,S04 (50mM); d) Cu(NOs), (25mM), NaCl (50mM) and Na,SO4 (50mM); e)
CuSO, (25mM), HCI (50mM) and NaNO; (50mM); f) CuSO, (25mM), NaCl (50mM) and NaNO; (50mM).
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Figure S10: Photograph of a reaction vial containing 4-NP in presence of excess NaBH, (left) showing the yellow
color of the solution. After the addition of the Cu dendrites, the yellow color disappears due to the catalytic
reduction of 4-NP to 4-AP as shown by the photograph of the reaction vial in the right.
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Young-Dupre Eguation: Cassie Baxter equation:
Cos 8" = (Ysv— Ys)/Yuv Cos8c=f(1+Cos 8)-1

Where s, 75 vy are the solid-vapor,
solid-liquid, and liquid-vapor surface
tensions respectively.

Where, B¢is apparent CA, 6 is Young-
Dupre CA, and fis solid fraction

Figure S11: Schematic representation of the behavior of a liquid on a) smooth surfaces and the corresponding
Young-Dupre equation, b) rough intrinsically hydrophobic surfaces and the corresponding Cassie-Baxter
equation.



