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Mechanism of boron-doping into diamond lattice:

The boron doping in diamond films is done at the synthesis step. The precursor gas contains 

the boron to be doped in the diamond lattice. For the BDD film growth, Trimethyl borate (TMBT) 

was used as the carbon, boron and oxygen source. The flow rate of TMBT for the formation of the 

pristine sample is optimised for the two morphological BDD.S1 TMBT under microwave plasma 

conditions gives rise to a number of plasma-activated reactions within the processing chamber.S2 

A set of chemical reactions have been proposed to be occurring during the plasma process, which 

implies the generation of free active C and B atoms:

𝐵(𝐶𝐻3𝑂)3 + 𝐻2→2𝐶𝐻4 + 𝐻3𝐵𝑂3 + 𝐶
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𝐻3𝐵𝑂3→𝐻𝐵𝑂2 + 𝐻2𝑂

𝐻𝐵𝑂2 + 2𝐻2𝑂→𝐵(𝑂𝐻)4 + 0.5𝐻2

𝐵(𝑂𝐻)4 + 2𝐻2→𝐵+ 4𝐻2𝑂

𝐶𝐻4 + 𝐻
∗→𝐶𝐻3 + 𝐻2

The presence of methyl radical in the plasma promotes the diamond growth while the free active 

boron atom dopes the diamond resulting in BDD.1,2

Fig. S1. ToF-SIMS positive ion depth profiles for I. BMCDP and II. BUNCDP. 
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Fig. S2. The top view FESEM images of (a) BMCDN, and (b) BUNCDN.

Fig. S3. The comparison of anodic peak current versus square root of scan rate in the 0.05M 
Fe(CN)6

3-/4- in 1M Na2SO4 electrolyte of (a) BMCD series: I. BMCDP, and II. BMCDN, (b) 
BUNCD series: I. BUNCDP, and II. BUNCDN.
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Fig. S4. The galvanostatic charging discharging measurement in 1M Na2SO4 for (a) BMCDP and 
(c) BUNCDP, and in the 0.05M Fe(CN)6

3-/4- in 1M Na2SO4 electrolyte of (b) BMCDP and (d) 
BUNCDP.
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Fig. S5. The comparison of specific capacitance calculated from the GCD measurements in 1M 
Na2SO4 of (a) BMCD series: I. BMCDP and II. BMCDN, (b) BUNCD series: I. BUNCDP and II. 
BUNCDN

.

Fig. S6. The specific capacitance and coulombic efficiency plot measured in 0.05M Fe(CN)6
3-/4- 

in 1M Na2SO4 electrolyte of (a) BMCDP, and (b) BMCDN, (c) BUNCDP, and (d) BUNCDN.
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Fig. S7. Retention of specific capacitance in 0.05M [Fe(CN)6]3-/4- in 1M Na2SO4 electrolyte for (a) 
BMCDN and (b) BUNCDN sample. 

The specific capacity retention of the nanostructured samples in the redox-active 

electrolyte is shown in Fig. S7 . After 5000 cycles BMCDN and BUNCDN show 75% and 36% of 

retention of specific capacitance, respectively.
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Fig. S8. FESEM micrographs of BMCDN (a) before and (b) after 5000 cycles of charging-
discharging in 1M Na2SO4 and (c) comparison of Raman spectra I. before and II. after the lifecycle 
test in 1M Na2SO4.   
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Fig. S9. FESEM micrographs of BUNCDN (a) before and (b) after 5000 cycles of charging-
discharging in 1M Na2SO4 and (c) comparison of Raman spectra I. before and II. after the lifecycle 
test in 1M Na2SO4.   
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Table S1: A comparison of characteristic Raman peaks of BMCDN and BUNCDN electrodes.
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Adia/ AG IG/Idia ID /IG

BMCDN

Before 0.0389 1.8588 0.3974

After 0.1105 1.4869 0.4821

BUNCDN

Before 0.5660 1.6021 0.6819

After 1.0879 1.0471 0.8161


