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Fig.S1 (a) TGA éurves of y-Al,O3-rGO hybrids using calcination time of 1-h, 2-h and
3-h in air atmosphere up to 800°C. Powder colors of Al(O),/GO (b) before (c) after
calcination at 723 K for 2 h
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Fig. S2 (a, c) N, adsorption-desorption and pore size distribution curves for pure y-
Al,O5 (1-h calcination time) and (b, d) for y-Al,O5-rGO hybrid (1-h calcination time)
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Fig.S3 (a) XRD of y-Al,0;3-rGO hybrids taken from 500 K to 800 K (b) Average
diameter of nano rods (nm) as function of calcination temperature (K) (c-h) TEM
images showing variations in diameters of nano rod structures with various calcination
temperatures. Units for diameters are in (nm)



Sample Type BET surface area [m’g ] Bulk density [g/cm’]
Our Method V- V-ALO.- v—AI203— v—AI203— V- v—AI203— y—AIZOS— V-A|203-
(Solvothermal) ALO, rGO rGO rGO ALO, rGO rGO rGO
(1h (3h (2h (1h (1h (3h (2h (1h
C.T) Calcination | Calcination | Calcination C.T) Calcination | Calcination | Calcination
Time) Time) Time) Time) Time) Time)
280 361 408 379 2.75 1.61 1.37 0.92
Meso-porous Al O._-
273 A|203 A|203—rGO AIZO3 AIZOS—rGO
rGO
243 327 2.40 1.65
Core-shell flakes
A|203 A|203—rGO AIZO3 AIZOS—rGO
ALO,-rGO
286.62 119.71 2.816 0.003
ALO, ALO;-1GO AL,0; AL,O,TGO
In situ deposition
ALO,-rGO
N/A 242.4 N/A N/A

Table S1. BET surface area and density comparison for y-Al,O3-rGO (1, 2 and 3 h
calcination time) and pure y-Al,O3 (1 h calcination time) with previous reports







Fig. S4 TEM morphology of y-Al,O3-rGO nano rods using different calcination time
and calcination temp (a-d) 2,3,4 and 5 h at 723 K (e-h) 2,3, 4 and 5 h at 823 K (i-1) 2,3.,4
and Shat923 K
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Fig. S5 SEM images of hot pressed samples (a) y-Al,05-rGO (1 h calcination time) (b)
v-Al,03-rGO (2 h calcination time) (¢) y-Al,O3-rGO (3 h calcination time) and (d)
pure y-Al,O5 (1 h calcination time)
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Fig. S6 Young Modulus as function of average aspect ratio of nano rods in hot
pressed samples y-Al,O3-rGO hybrids with 1, 2 and 3 h calcination time
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