
Synthesizing Porous Carbon Sphere by using 
Starch 

Ms. Reeta Pawar, Dept. of Electrical & Electronics Engineering 

Rabindranath Tagore University, Bhopal 

 

Abstract- this paper presents the formation of MCS by using potato starch by the activation 
of carbon di oxide. The MCS stands for “mesoporous activated carbon spheres (MCS)”. The 
effect of temperature and activation time was investigated by employing N2 adsorption 
strategy. The influence of temperature and activation time on properties of MCS was 
analysed by cyclic voltammetry and galvanostatic charge discharge. The distinctive nature of 
MCS in terms of capacitive property was confirmed by results of electrochemical experiment 
having slight internal resistance. The maximal value of capacitance was corresponded to this.  
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I. INTRODUCTION 

Different applications of electrochemical supercapacitors and high rate energy delivery and 
storage tools includes systems of memory backup, industrial equipment, hybrid electric 
vehicles and consumer electronics[1][2], [3]. When comparison is done with conventional 
capacitors and batteries, based on their distinctive advantages these supercapacitors are more 
preferable such as they have long life cycle and low maintenance, high density of energy and 
high rate of charging and discharging along with high power density[4][5]. Based on the 
mechanism of energy storage, there are two broad categories of supercapacitors: “electrical 
double layer capacitor” (EDLCs) and pseudo capacitors. On comparison, latter category of 
supercapacitors tend to have longer life of recycle and energy efficiency is also high when the 
absence of electronic conductivity and faradic reaction are considered [6][7]. The most 
widely used supercapacitors till date are EDLCs. In this paper, potato starch was used to 
develop highly porous MCS. The MCS proposed here had a pore size of about ~2.55nm and a 
huge surface area of about 2437.1 m2/g. Also the distance of ion diffusion from bulk solution 
to active sites is shortened significantly because of nano-size and porosity of spherical 
structure. Other materials that are prepared in non-attendance of ZnC12 are outperformed 
when supercapacitors are employed as materials of electrode in an electrolyte because of its 
various capacitive features. More attention has been gained in using renewable materials in 
the formation of MCS[8], [9]. A vital carbon precursor, is potato starch, having a particular 
granule shape and is derived from different renewable plants. However, MCS is synthesized 
from starch as reported in studies. In the present work, MCS is prepared by KOH activation 
based on potato starch, together with investigation of electrochemical property [10][11]. 
Generally, activated carbon is prepared by using physical or chemical strategy. According to 
same precursor, different properties of activated carbon exists having different parameters of 
synthesis and techniques of activation.  
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II. RESULT 
 

The impact of different factors on yield of MCS, total volume (Vtotal) and surface area has 
been discussed in this work. The activation temperature has been increased in the range 
falling in between 750 and 900°C because of factors of MCS. A low value of SBET has been 
observed in all the samples, suggesting unfavourable preparation of MCS at low activation 
temperature and high surface areas. At an activation temperature as high as 900°C, a 
reduction of 64% in the yield is observed because it is favourable for endothermic reaction 
between carbon and CO2. The impact of activation temperature is studied by selecting 900 
°C as optional temperature. The MCS yield is decreased with proceeding in the activation 
because of formation of abundant micropores. The reaction between carbon atoms present at 
active sites and CO2 gives rise to the formation when an activation proceeds.  

 

 

 

Table 1 illustrates the “nitrogen adsorption/desorption isotherms of MCS” along with 
distribution curves of corresponding pore size. For different samples of MCS, comparable 
isotherms are seen. An increase in the quantity of N2 which is adsorbed is contrasted with 
MACS-1 and later on with MACS-3 and a gradual increase is observed in the amount of 
MACS-2, suggesting comparable porous structures as well as variable surface areas and pore 
volumes. At the regions of high pressure, there is sharp increase in N2 adsorption at MACS 
samples, as can be seen in isotherms. This result in the curve combination of isotherms of 
type I and II which indicates the “micro porous mesoporous porosity conversion”. The pore 
structure of MCS is comparable, having a distribution centred at around ∼2.55 nm, having 
the distribution of MCS pore size in micropore region as can be seen in figure 1(b). 
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III. CONCLUSION 

In this paper, synthesis of MCS was done on potato starch. The effects of temperature and 
activation time were studied by BET strategy. The application of MCS can be done on 
electric double layer capacitor, which is favourable on its pore structure.  
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