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A. Additional TEM images

Figure S1 – TEM images of MLG

Figure S2 – High magnification (50,0000 x) TEM image of MLG stack, showing no signs of any
in-plane pores within the limit of resolution. This indicates that in-plane pores are likely to be
smaller than 2 nm. The edge of the stack is comprised of multiple layers with a measured
separation of 0.34 nm.
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B. Additional SEM images

Figure S3 – SEM images of MLG at magnifications of (a) 208 x (b) 415 x (c) 1040 x (d)
2080 x (e) 4150 x (f) 10,380 x (g) 20,630 x and (h) 42,120 x
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Figure S4 - SEM images of MLG at magnifications of (a) 254,870 x (b) 252,230 x and
(c) 398,550 x. These images do not show any signs of any in-plane pores at these high
magnifications suggesting that any in-plane pores are smaller than 2 nm.

C. SEM-EDX data

Figure S5 – SEM-EDX data for MLG. Note: The presence of gold relates to the sputter
coating used to increase the conductivity of MLG sample, to avoid the effects of
charging.

Page 5

D. Further details and discussion on X-ray diffraction studies
The Bragg equation was used to calculate the interlayer spacing of the overlapping
hexagonal (2H) and rhombohedral (3R) planes present around 2𝜃 = 26 °, where d corresponds
to the interlayer spacing, λ corresponds to Cu Kα radiation (0.154185 nm), 𝜃 corresponds
to the Bragg angle and n corresponds to the order of diffraction, as shown in Equation S1.
The Scherrer equation was then used to calculate the out-of-plane crystallite size, 𝐿𝑐 and
the in-plane crystallite size, 𝐿𝑎 , as shown in Equations S2 and S3.S1 Within these
equations, 𝐾 corresponds to the shape factor which takes values of 0.91 and 1.84 for
equations corresponding to 𝐿𝑐 and 𝐿𝑎 respectively, λ corresponds to Cu Kα radiation
(0.154185 nm), 𝜃 corresponds to the Bragg angle and 𝛽 corresponds to the full width at
half maximum (FWHM). Such methodology has been applied to similar materials in
previous reports.S2,S3 The number of graphene layers, 𝑁𝑐 could then be calculated, through
utilisation of the Scherrer equation and Bragg equation, as shown in Equation S4.

2𝑑(002)/(003) 𝑠𝑖𝑛 𝜃 = 𝑛 𝜆
Equation S1 Bragg equation
𝐿𝑐 =

𝐾𝜆
𝛽 𝑐𝑜𝑠 𝜃

Equation S2 Scherrer equation for out of plane crystallite size (K = 0.91)
𝐿𝑎 =

𝐾𝜆
𝛽 𝑐𝑜𝑠 𝜃

Equation S3 Scherrer equation for in-plane crystallite size (K = 0.91)
𝑁𝑐 =

𝐿𝑐
𝑑(002)/(003)

Equation S4 Calculation of the number of graphene layers

To carry out these calculations, the overlapping hexagonal (2H) and rhombohedral (3R) planes
present around 2𝜃 = 26 ° was utilised to calculate the out of plane crystallite size, 𝐿𝑐 the inplane crystallite size, 𝐿𝑎 , the number of graphene layers, 𝑁𝑐 and the interlayer spacing,
𝑑(002)/(003) for the graphitic layers within a stack, using the Scherrer equation and Bragg
equation. The value of 𝛽, corresponding to the full width at half maximum (FWHM) was
calculated through application of Lorentz fitting of the (001) peak using OriginPro software as
shown in Figure S5 below. Note: Within OriginPro the FWHM is denoted as “w” in degrees.
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Figure S6 Magnified XRD pattern for MLG displaying the overlapping 2H (002)/3R
(003) peaks at 2𝜃 ~ 26°. Lorentz fitting is shown on the peak using OriginPro
software. Note: the FWHM is denoted as “w”.

E. Surface Area analysis and t-plot data
Additional Physisorption Analysis Standard Information – In order to confirm the surface
area and porosity measurements for the MLG sample within this work the analysis of a
standard sample was carried out. This consisted of a Silica-Alumina sample supplied by
Micromeritics with known parameters (Reported Parameters) as depicted in Table S1. The
expected error margins are also provided. The experimentally determined parameters for
this sample obtained from this instrument are provided in the column on the right. As can
be seen, the reported parameters correspond very well with those experimentally
determined values and are well within the error margins. As such, this confirms the accuracy
and validity for the parameters obtained for MLG, as outlined within the main manuscript.

Table S1 Comparison of the reported parameters supplied by Micromeritics and the
experimental parameters obtained from the instrument herein.

BET Surface Area (m²/g)
Total Pore Volume at P0 = 0.990 to 0.998
(cm3/g)
Average Pore Diameter (nm)
Single Point Specific Surface Area (m²/g)
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Reported
Parameters
213 ± 6
0.6 ± 0.08

Experimental
Parameters
214.8
0.60

11.4 ± 1.5
208 ± 6

11.2
206.8

Figure S7 t-plot for MLG
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