Supplementary Information (SI) for RSC Sustainability.
This journal is © The Royal Society of Chemistry 2025

Supporting information for

Activated Carbon Derived from Rice Husks Enhanced by
Methylene Blue and Gamma Irradiation for Supercapacitor
Applications

Thannithi Anusonthiwong, Natavoranun Suwattanapongched, Jittiyada
Surawattanawiset™, Nattamon Chittreisin®, Somlak Ittisanronnachai °, Tanagorn
Sangtawesin™ and Suranan Anantachaisilp™

a Kamnoetvidya Science Academy, 999 Moo 1, Pa Yup Nai, Wangchan, Rayong 21210, Thailand

bFrontier Research Center (FRC), Vidyasirimedhi Institute of Science and Technology 555 Moo 1, Pa
Yup Nai, WangChan, Rayong 21210, Thailand

¢Thailand Institute of Nuclear Technology, Ongkharak, Nakhon Nayok, 26120, Thailand

*Email: tanagorn@tint.or.th, suranan.a@kvis.ac.th

of the linear fit), and (b) contribution ratio of capacitive control and diffusion control

Figure Topic Page
Fig. 1s SEM-EDX images of GAC 2
Fig. 2s SEM-EDX images of GAC-Stir 2
Fig. 3s SEM-EDX images of GAC-Hdt 2
Fig. 4s SEM-EDX images of GAC-25 3
Fig. 5s SEM-EDX images of GAC-50 3
Fig. 6s SEM-EDX images of GAC-100 3
Fig. 7s CV graph at different scan rate of GAC, GAC-Stir, GAC-Hdt, GAC-25, GAC-50, and GAC-100 4
Fig. 8s Comparison of (a) electrochemical kinetic: log (peak current) versus log (scan rate) (b is the slop 5



mailto:tanagorn@tint.or.th
mailto:suranan.a@kvis.ac.th

[\

Fig. 1s. SEM-EDX images of GAC
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Fig. 2s. SEM-EDX images of GAC-Stir
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Fig. 3s. SEM-EDX images of GAC-Hdt



EDS Layered Image 1 S Kal N Kal_2

25um A - M25um ! M25um !
Fig. 4s. SEM-EDX images of GAC-25
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Fig. 5s. SEM-EDX images of GAC-50
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Fig. 6s. SEM-EDX images of GAC-100
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Fig. 8s. Comparison of (a) electrochemical kinetic: log (peak current) versus log (scan rate) ( b is the slop
of the linear fit), and (b) contribution ratio of capacitive control and diffusion control



The electrochemical properties of the samples were subsequently assessed via kinetic calculations.
The charge storage mechanism of these electrodes was analyzed concerning the peak current (i) and scan
rate (v) following logarithmic processing of the CV curves, as illustrated below. In this instance, a and b
are derived via linear regression.

I'=av eq. Is

The energy storage technique is determined by the b value: a value of 0.5 indicates diffusion
control, whereas a value of 1 signifies surface capacitance control. The data presented in Fig. 8s (a)
suggest that all electrodes function as hybrid charge storage devices, demonstrating pseudocapacitive
features. To analyze the capacitance contribution of the electrode more thoroughly, we then calculate the
capacitance contribution rate of the electrode samples at a scan rate of 5 mV s-1 using the equation
provided below.

jput 1/2
i(V)=N,V+ N,V eq. 2s
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Where V1V denotes the contribution of capacitive control, while N,V signifies the contribution of

diffusion control. The relative proportions of these contributions at varying scanning rate are depicted in
Fig 8s(b).



