
Supplementary Information

of

Unveiling the enhanced photoelectrochemical and photocatalytic properties 

of reduced graphene oxide for photodegradation of methylene blue dye

Valerie Ling Er Sionga, Xin Hong Taia, Kian Mun Leea, Joon Ching Juana, Chin Wei Laia* 

aNanotechnology & Catalysis Research Centre (NANOCAT), Institute for Advanced Studies 

(IAS), University of Malaya, Kuala Lumpur, Malaysia.

*corresponding author: cwlai@um.edu.my

Description of Supplementary Information

Fig. S1. Light spectrum of UV-C light source for photodegradation experiment.

Fig. S2. Tauc plot for indirect band gap of G-0 to G-8.

Fig. S3. 50 ppm MB for photolysis, and dark adsorption by G-0 to G-8.

Fig. S4. Time-dependent UV-Vis absorption spectra for photodegradation of 50 ppm MB 
from time 0 to 6 h by (a) G-0, (b) G-1, (c) G-2, (d) G-4, and (e) G-8.

Eqn (S1). Conversion of vs. Ag/AgCl pH 6.5 to vs. NHE pH 7.0.

Eqn (S2). Calculation of acceptor charge density of p-type semiconductor.

Eqn (S3). Calculation of conduction band potential.

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2020

mailto:cwlai@um.edu.my


Fig. S1. Light spectrum of UV-C light source for photodegradation experiment.



Fig. S2. Tauc plot for indirect band gap of G-0 to G-8.



Fig. S3. 50 ppm MB for photolysis, and dark adsorption by G-0 to G-8. 
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Fig. S4. Time-dependent UV-Vis absorption spectra for photodegradation of 50 ppm MB 
from time 0 to 6 h by (a) G-0, (b) G-1, (c) G-2, (d) G-4, and (e) G-8.



Eqn (S1). Conversion of vs. Ag/AgCl pH 6.5 to vs. NHE pH 7.0.

Conversion of potential, E from versus Ag/AgCl (pH 6.5) to versus normal hydrogen 
electrode (NHE, pH 7) [1].

𝐸𝑁𝐻𝐸,  𝑝𝐻 7 = 𝐸(𝐴𝑔/𝐴𝑔𝐶𝑙 𝑝𝐻 6.5) + 0.21 ‒ 0.059 × (7.0 ‒ 6.5) (S1)



Eqn (S2). Calculation of acceptor charge density of p-type semiconductor.
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The value of  is negligibly small at room temperature [2]. The M-S plot is  (y-axis) 

𝑘𝑇
𝑒 1/𝐶2

versus V (x-axis), hence is equal to the gradient  of the slope. 
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Where:

𝐶 = 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑎𝑛𝑐𝑒

𝑒 = 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 𝑐ℎ𝑎𝑟𝑔𝑒 (1.602 × 10 ‒ 19 𝐶)

𝜀0 = 𝑝𝑒𝑟𝑚𝑖𝑡𝑡𝑖𝑣𝑖𝑡𝑦 𝑜𝑓 𝑣𝑎𝑐𝑢𝑢𝑚 (8.854 × 10 ‒ 12𝐹 𝑚 ‒ 1)

(~1000 [3]).𝜀 = 𝑑𝑖𝑙𝑒𝑐𝑡𝑟𝑖𝑐 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝐺𝑂 

𝑉 = 𝑎𝑝𝑝𝑙𝑖𝑒𝑑 𝑏𝑖𝑎𝑠 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙

𝐸𝐹𝐵 = 𝑓𝑙𝑎𝑡 𝑏𝑎𝑛𝑑 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙

𝑘 = 𝐵𝑜𝑙𝑡𝑧𝑚𝑎𝑛𝑛 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

𝑇 = 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒

𝑁𝐴 = 𝑎𝑐𝑐𝑒𝑝𝑡𝑜𝑟/ℎ𝑜𝑙𝑒 𝑑𝑒𝑛𝑠𝑖𝑡𝑦

Therefore,

𝐺𝑟𝑎𝑛𝑑𝑖𝑒𝑛𝑡𝐺 ‒ 0 = ‒ 1.52 × 1011 𝐹 ‒ 2𝑐𝑚4𝑉 ‒ 1

𝑁𝐴𝐺 ‒ 0
= 9.28 × 1015 𝑐𝑚 ‒ 3



𝐺𝑟𝑎𝑛𝑑𝑖𝑒𝑛𝑡𝐺 ‒ 2 = ‒ 1.22 × 1011 𝐹 ‒ 2𝑐𝑚4𝑉 ‒ 1

𝑁𝐴𝐺 ‒ 2
= 1.16 × 1016 𝑐𝑚 ‒ 3

Eqn (S3). Calculation of conduction band potential.

𝐸𝐶𝐵 = 𝐸𝑉𝐵 ‒ 𝐸𝐵𝐺 (S3)

Where,

𝐸𝐶𝐵 = 𝐶𝑜𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑏𝑎𝑛𝑑 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 (𝑉)

𝐸𝑉𝐵 = 𝑉𝑎𝑙𝑒𝑛𝑐𝑒 𝑏𝑎𝑛𝑑 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 (𝑉)

𝐸𝐵𝐺 = 𝐵𝑎𝑛𝑑 𝑔𝑎𝑝 𝑒𝑛𝑒𝑟𝑔𝑦 (𝑒𝑉)

Thus,

𝐸𝐶𝐵𝐺 ‒ 0
= 2.23 ‒ 3.75 =‒ 1.52 𝑉

𝐸𝐶𝐵𝐺 ‒ 2 = 2.17 ‒ 3.10 =‒ 0.93 𝑉
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