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Aim: The aim of this research work is to simulate a carbon nanotube (CNT Band Tool) to predict its density of state by 

comparing  the band gap using Pz orbital theory and extended huckel theory from 4nm to 22nm.  

Materials and Methods: The data for this study was collected using nanohub.org, Samples were considered as  (N=20) for 

extended huckel theory and (N=20) for number of  Pz  orbital theory according to clinical.com by keeping alpha error-threshold 

by 0.05, enrollment ratio as 0:1, 95% confidence interval, power at 80% in the NanoHub tool simulation environment. The 

comparison of Pz orbital theory and Extended Huckel theory is done by independent sample t-test SPSS software. The CNT 

length was studied from 4 to 22nm in the NanoHub tool simulation environment.  

Result: Comparison of data is done by independent sample test using SPSS software. There is a  statistical  significant difference 

between Extended Huckel theory and the number of  Pz Orbital theory. Extended Huckel theory (77.4%) showed better results in 

comparison to Pz orbital theory (51.6%). Here the p value was predicted to be  insignificant (p=0.423, p>0.05).  

Conclusion: The Extended huckel theory based on carbon nanotubes showed the best conductivity compared to  Pz orbital theory 

to predict its density of state using a novel CNT band tool. 
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INTRODUCTION 
 
Extended huckel theory is defined as a well established method for studying the  electronic structure of electrons and 

molecules, commonly used to determine the molecular orbital (Cuevas and Scheer 2010). The density of states in the 

Fermi level of single-wall carbon nanotubes can be expressed in terms of a universal relationship that depends only 

on whether the nanotube is metallic or semiconductingand carbon nanotube is formed when a single walled carbon 

nanotube is increased in a tube length (Orellana and Vásquez 2006). The importance of this work is to determine the 

density of state for carbon nanotubes by varying the size and position by two given comparisons (Wong and 

Akinwande 2011). The application of extended Huckel theory is that only valence electrons are considered; the core 

electron energies and functions are supposed to be more or less constant between atoms of the same type(Ali, 

Öchsner, and Ahmed 2010). Carbon nanotubes were synthesized by combining one or more molecules to form a 

large sheet-like structure (Yoosefian and Etminan 2016). 

Original Article 

https://paperpile.com/c/9HWWqc/nabW
https://paperpile.com/c/9HWWqc/TsVzz
https://paperpile.com/c/9HWWqc/y3bKT
https://paperpile.com/c/9HWWqc/y3bKT
https://paperpile.com/c/9HWWqc/XtBHW
https://paperpile.com/c/9HWWqc/XtBHW
https://paperpile.com/c/9HWWqc/g0BR


Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 4 ¦ 2022 295 

Devishree.M, et al.: Simulation of Carbon Nanotubes Using CNT Band Based on Extended Huckel Theory and Number of Pz Orbital theory to 
predict its density of state 

 

   
 
 

About 135 Google Scholar and 15 ScienceDirect articles were seen related to this work carried out in the 

last five years reporting the development of structural parametric and molecular orbital based on density of state 

forstructural geometry of organic molecules (Dass 2018). This article deals with predicting the density of the state of 

CNT using the novel CNT band. There are works regarding electrical doping in the Novel CNT band and also 

predicting the properties of optical carbon nanotubes (Parvaiz et al. 2020). This work is based on improving the 

performance of density of state of carbon nanotubes. There are few reports on the synthesis of CNT, characterization 

and simulation based on CNT band (Mayo 2015).  It explains about the process, function and also the steps involved 

in the modification of carbon nanotubes. It gives a clear explanation about the structural properties of carbon 

material that has a strength 100-200 GPa range. This method is best in the present, due to the fact that an increase in 

current with increased electrical doping by using extended huckel theory is well investigated. They are reports on 

research that explains about the effective density of state in carbon nanotubes (Jones and Lee 2011). Our team has 

extensive knowledge and research experience  that has translate into high quality publications(Bhansali et al. 2021; 

Jayanth et al. 2021; Sudhakar, Ravel, and Perumal 2021; Sathiyamoorthi et al. 2021; Deepanraj et al. 2021; Raju et 

al. 2021; Arun Prakash et al. 2020; Kamath et al. 2020; Shanmugam et al. 2021; Rajasekaran et al. 2020; 

Adhinarayanan et al. 2020; Rajesh et al. 2020; Aurtherson et al. 2021) 

The unanswered problem in the simulation of a carbon nanotube to predict its density of state is whether it 

is semiconductor or metallic based on  changing its position, size along with different (n,m) to check the property. 

Therefore optimizing the chirality of CNT is nessesary  to determine its density of state. The aim of the proposed 

study is to compare the extended Huckel theory and Pz orbital theory of carbon nanotube with the novel CNT band 

tool to calculate the band gap by varying its tube length from 4  to 22 nm . 

 

MATERIALS AND METHODS 
 

This study was carried out at the simulation lab, Saveetha School of Engineering at the biomedical 

department, Chennai using Novel CNT band tool, and ethical approval is not necessary for our proposal study. 

There are two groups included in this study are extended Huckel theory and number of  Pz orbital theory. Group 1 

refers to extended Huckel theory based on carbon nanotube and other group is based on  Pz Orbital theory based on 

carbon nanotube. The sample size calculation was done using previous study results (Bachour, Ali, and Alabboud 

2020) using clinical.com by keeping alpha error-threshold by 0.05, enrollment ratio as 0:1, 95% confidence interval, 

power at 80%.  

In sample preparation for two groups is done by collectively 40 dataset. 20 for each group for each category 

of the parameters from standard database (Nanohub.org). The proposed parameters are carbon-carbon spacing  and  

CNT tube length. Huckel theory and number of  Pz orbital theory was done to estimate the band gap; thereby 

evaluating the density of states. 

Testing setup is done by installing a  novel CNT band tool from Nanohub.org. Select the type of theory 

(Huckel theory or number of  Pz orbital theory) in the CNT band tool. Next, select the type of simulation method. 

Apply the chirality like (n,m) by keeping model parameters as a constant, select the parametric and run the 

simulation to get the graph. 

 

Statistical Analysis  
 

To validate the result of both parameters, statistical analysis was done using IBM-SPSS software. The 

density of state was measured by using chirality (n,m) as dependent variables and model parameters as independent 

variables.  

 

RESULTS  

In this research work of predicting its density of state, both the techniques appear to produce the same 

variable results with accuracy ranging from 51.6% to 77.4%. It is observed in Fig. 1, the mean density of states of  

Pz orbital theory is less compared to extended Huckel theory.  Figure 2 represents the outcome of Extended huckel 

theory and  Pz orbital theory of carbon nanotube.Extended huckel theory had the highest accuracy 77.4% in 

comparison to the number of  Pz orbital theory 51.6%. The descriptive statistics in Table 1 demonstrate band gap 

magnitude for extended Huckel theory based carbon nanotubes. Table 2 demonstrates band gap magnitude for Pz 

orbital theory based carbon nanotube. Table 3 demonstrated that extended Huckel theory had less error rate than the  

Pz orbital theory. Table 4 represents the mean different, accuracy, significant and std error different.There appears to 
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be a statistically insignificant difference (p=0.423, p>0.05) using independent sample T tests. These results showed 

that the extended Huckel theory can be used to predict the density of state of carbon nanotube comparison with the 

number of  Pz orbital theory. 

DISCUSSION 

To simulate the carbon nanotube for predicting its density of state we need to determine the changes in the 

Extended huckel theory and Number of Pz orbital. Extended huckel theory had highest accuracy (77.4%) in 

comparison to Pz orbital theory (51.6%). From obtaining the density of state for both Extended huckel theory and Pz 

orbital theory p=0.423, (p>0.05). Hence it is an insignificant and independent sample T-test.  

Extended huckel theory is used to calculate bulk band structure, surface density of state, electronic 

transmission, and interfacial chemistry of various materials within the same platform (Zienert, Schuster, and Gessner 

2013). The parameter of different environments is demonstrated by comparing the surface band structure with 

density functional theory (Kienle et al. 2006). The transfer of the parameters investigate by applying different 

chemical and physical environments by calculating the band structure of two reconstructed surfaces with different 

orientation. It has a disadvantage that if there is any low energy consumption sometimes it may fail to determine its 

property (Tang, Tang, and Gong 2012). It explains the effects, electronics arrangement and aromaticity patterns of 

finite length carbon nanotubes.  Long carbon nanotubes retain bond patterns that are characterized by the 

localization of carbon nanotubes with 10 nm length (Dresselhaus, Dresselhaus, and Avouris 2003). It explains the 

atomistic model for graphene nanoelectronics by varying the position and size of the given electron (Raza and Kan 

2008). Factor affecting carbon nanotubes based on the density of state is difficult whether it is metallic or 

semiconductor because of low energy consumption it may fail to identify it. This study demonstrated several 

advantages over the other algorithms that attempted to predict and differentiate other density of state. 

         Extended huckel theory is expected to identify the structure and application for the carbon nanotube. It mainly 

depends on the molecular structure. It established a semi-empirical quantum method for the study of band structure, 

chemistry and transport properties of low dimensional carbon material.  

 

CONCLUSION 

In this paper the prediction of density of state, the novel extended huckel theory (77.4%) that operates using 

nanohub appeared to give better results when compared to  Pz orbital theory (51.6%). The performance also 

continuously increased with increase in data which is not seen in other variables. This model is very efficient and 

holds a good potential to improve the prediction of the efficacy of density of state.  

DECLARATIONS 

Conflict of interests 

  No conflict of interests in this manuscript 

 Authors Contributions 

 Author MD was involved in data collection, data analysis and manuscript writing. Author SCK was involved in 

conceptualization, data validation, and critical review of manuscript. 

Acknowledgments 

We would like to express our special thanks of gratitude to the management, Saveetha School of Engineering, 

Saveetha Institute of Medical and Technical Sciences (Formerly known as Saveetha University) for providing me 

with the necessary infrastructure that was required  in completing the project. 

https://paperpile.com/c/9HWWqc/32lg
https://paperpile.com/c/9HWWqc/32lg
https://paperpile.com/c/9HWWqc/8S6a
https://paperpile.com/c/9HWWqc/2GqQ
https://paperpile.com/c/9HWWqc/eAXv
https://paperpile.com/c/9HWWqc/Kerk
https://paperpile.com/c/9HWWqc/Kerk


Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 4 ¦ 2022 297 

Devishree.M, et al.: Simulation of Carbon Nanotubes Using CNT Band Based on Extended Huckel Theory and Number of Pz Orbital theory to 
predict its density of state 

 

   
 
 

Funding 

We thank the following organizations for providing financial support that enabled us to complete the study. 

1. Qbec Infosol Pvt. Ltd., Chennai. 

2. Saveetha University. 

3. Saveetha Institute of Medical and Technical Sciences. 

4. Saveetha School of Engineering 

REFERENCES 

1. Adhinarayanan, Rajesh, Aravindh Ramakrishnan, Gopal Kaliyaperumal, Melvinvíctor De Poures, Rajesh Kumar Babu, and Damodharan 

Dillikannan. 2020. “Comparative Analysis on the Effect of 1-Decanol and Di-N-Butyl Ether as Additive with diesel/LDPE Blends in 
Compression Ignition Engine.” Energy Sources, Part A: Recovery, Utilization, and Environmental Effects, June, 1–18. 

2. Ali, Nasar, Andreas Öchsner, and Waqar Ahmed. 2010. Carbon Based Nanomaterials. Trans Tech Publications Ltd. 

3. Arun Prakash, V. R., J. Francis Xavier, G. Ramesh, T. Maridurai, K. Siva Kumar, and R. Blessing Sam Raj. 2020. “Mechanical, Thermal 

and Fatigue Behaviour of Surface-Treated Novel Caryota Urens Fibre–reinforced Epoxy Composite.” Biomass Conversion and Biorefinery, 

August. https://doi.org/10.1007/s13399-020-00938-0. 

4. Aurtherson, P. Babu, Bhanu Teja Nalla, Karthikeyan Srinivasan, Kulmani Mehar, and Yuvarajan Devarajan. 2021. “Biofuel Production 
from Novel Prunus Domestica Kernel Oil: Process Optimization Technique.” Biomass Conversion and Biorefinery, May. 

https://doi.org/10.1007/s13399-021-01551-5. 

5. Bachour, Khoder, Majdeddin Ali, and Ied Alabboud. 2020. “Impact of Changing Channel Length and Band Gaps of a Carbon Nanotube on 
the Current of a Carbon Nanotube Field Effect Transistors (CNTFETs).” Al-Nahrain Journal for Engineering Sciences. 

https://doi.org/10.29194/njes.23010021. 

6. Bhansali, Karan J., Kamlesh R. Balinge, Subodh U. Raut, Shubham A. Deshmukh, M. Senthil Kumar, C. Ramesh Kumar, and Pundlik R. 
Bhagat. 2021. “Visible Light Assisted Sulfonic Acid-Functionalized Porphyrin Comprising Benzimidazolium Moiety for Photocatalytic 

Transesterification of Castor Oil.” Fuel 304 (November): 121490. 

7. Cuevas, Juan Carlos, and Elke Scheer. 2010. Molecular Electronics: An Introduction to Theory and Experiment. World Scientific. 
8. Dass, Devi. 2018. “Structural Analysis, Electronic Properties, and Band Gaps of a Graphene Nanoribbon: A New 2D Materials.” 

Superlattices and Microstructures. https://doi.org/10.1016/j.spmi.2018.01.001. 

9. Deepanraj, B., N. Senthilkumar, D. Mala, and A. Sathiamourthy. 2021. “Cashew Nut Shell Liquid as Alternate Fuel for CI Engine—
optimization Approach for Performance Improvement.” Biomass Conversion and Biorefinery, February. https://doi.org/10.1007/s13399-

021-01312-4. 

10. Dresselhaus, Mildred S., Gene Dresselhaus, and Phaedon Avouris. 2003. Carbon Nanotubes: Synthesis, Structure, Properties, and 
Applications. Springer Science & Business Media. 

11. Jayanth, Bellappu Venkat, Melvin Victor Depoures, Gopal Kaliyaperumal, Damodharan Dillikannan, Dilipsingh Jawahar, Kumaran Palani, 

and Ganesha Prasad Meravanigee Shivappa. 2021. “A Comprehensive Study on the Effects of Multiple Injection Strategies and Exhaust 
Gas Recirculation on Diesel Engine Characteristics That Utilize Waste High Density Polyethylene Oil.” Energy Sources, Part A: Recovery, 

Utilization, and Environmental Effects, June, 1–18. 

12. Jones, David A., and Ji Ung Lee. 2011. “Observation of the Urbach Tail in the Effective Density of States in Carbon Nanotubes.” Nano 
Letters 11 (10): 4176–79. 

13. Kamath, Manjunath, Subha Krishna Rao, Jaison, Sridhar, Kasthuri, Gopinath, Sivaperumal, and Shantanu Patil. 2020. “Melatonin Delivery 

from PCL Scaffold Enhances Glycosaminoglycans Deposition in Human Chondrocytes – Bioactive Scaffold Model for Cartilage 
Regeneration.” Process Biochemistry  99 (December): 36–47. 

14. Kienle, D., K. H. Bevan, G-C Liang, L. Siddiqui, J. I. Cerda, and A. W. Ghosh. 2006. “Extended Hückel Theory for Band Structure, 

Chemistry, and Transport. II. Silicon.” Journal of Applied Physics. https://doi.org/10.1063/1.2259820. 
15. Mayo, Nathanael K. 2015. Improving Efficiency and Performance of Carbon Nanotube Based Thermophones. 

16. Orellana, W., and Sergio O. Vásquez. 2006. “Endohedral Terthiophene in Zigzag Carbon Nanotubes: Density Functional Calculations.” 
Physical Review B. https://doi.org/10.1103/physrevb.74.125419. 

17. Parvaiz, M. Shunaid, M. Shunaid Parvaiz, Khurshed A. Shah, G. N. Dar, and Farooq Ahmad Khanday. 2020. “Electrical Doping in Single 

Walled Carbon Nanotube Systems: A New Technique.” Computational Condensed Matter. https://doi.org/10.1016/j.cocom.2020.e00507. 
18. Rajasekaran, S., D. Damodharan, K. Gopal, B. Rajesh Kumar, and Melvin Victor De Poures. 2020. “Collective Influence of 1-Decanol 

Addition, Injection Pressure and EGR on Diesel Engine Characteristics Fueled with diesel/LDPE Oil Blends.” Fuel 277 (October): 118166. 

19. Rajesh, A., K. Gopal, De Poures Melvin Victor, B. Rajesh Kumar, A. P. Sathiyagnanam, and D. Damodharan. 2020. “Effect of Anisole 
Addition to Waste Cooking Oil Methyl Ester on Combustion, Emission and Performance Characteristics of a DI Diesel Engine without Any 

Modifications.” Fuel 278 (October): 118315. 

20. Raju, P., K. Raja, K. Lingadurai, T. Maridurai, and S. C. Prasanna. 2021. “Glass/Caryota Urens Hybridized Fibre-Reinforced nanoclay/SiC 
Toughened Epoxy Hybrid Composite: Mechanical, Drop Load Impact, Hydrophobicity and Fatigue Behaviour.” Biomass Conversion and 

Biorefinery, March. https://doi.org/10.1007/s13399-021-01427-8. 

21. Raza, Hassan, and Edwin C. Kan. 2008. “An Extended Hückel Theory Based Atomistic Model for Graphene Nanoelectronics.” Journal of 
Computational Electronics. https://doi.org/10.1007/s10825-008-0180-z. 

22. Sathiyamoorthi, Ramalingam, Gomathinayakam Sankaranarayanan, Dinesh Babu Munuswamy, and Yuvarajan Devarajan. 2021. 

“Experimental Study of Spray Analysis for Palmarosa Biodiesel‐diesel Blends in a Constant Volume Chamber.” Environmental Progress & 
Sustainable Energy 40 (6). https://doi.org/10.1002/ep.13696. 

23. Shanmugam, Rajasekaran, Damodharan Dillikannan, Gopal Kaliyaperumal, Melvin Victor De Poures, and Rajesh Kumar Babu. 2021. “A 
Comprehensive Study on the Effects of 1-Decanol, Compression Ratio and Exhaust Gas Recirculation on Diesel Engine Characteristics 

http://paperpile.com/b/9HWWqc/gkFDq
http://paperpile.com/b/9HWWqc/gkFDq
http://paperpile.com/b/9HWWqc/gkFDq
http://paperpile.com/b/9HWWqc/gkFDq
http://paperpile.com/b/9HWWqc/gkFDq
http://paperpile.com/b/9HWWqc/XtBHW
http://paperpile.com/b/9HWWqc/XtBHW
http://paperpile.com/b/9HWWqc/XtBHW
http://paperpile.com/b/9HWWqc/7MGQB
http://paperpile.com/b/9HWWqc/7MGQB
http://paperpile.com/b/9HWWqc/7MGQB
http://paperpile.com/b/9HWWqc/7MGQB
http://paperpile.com/b/9HWWqc/7MGQB
http://paperpile.com/b/9HWWqc/7MGQB
http://paperpile.com/b/9HWWqc/7MGQB
http://paperpile.com/b/9HWWqc/bSOqx
http://paperpile.com/b/9HWWqc/bSOqx
http://paperpile.com/b/9HWWqc/bSOqx
http://paperpile.com/b/9HWWqc/bSOqx
http://paperpile.com/b/9HWWqc/bSOqx
http://paperpile.com/b/9HWWqc/bSOqx
http://paperpile.com/b/9HWWqc/bSOqx
http://paperpile.com/b/9HWWqc/zscA
http://paperpile.com/b/9HWWqc/zscA
http://paperpile.com/b/9HWWqc/zscA
http://paperpile.com/b/9HWWqc/zscA
http://paperpile.com/b/9HWWqc/zscA
http://paperpile.com/b/9HWWqc/zscA
http://paperpile.com/b/9HWWqc/zscA
http://paperpile.com/b/9HWWqc/NjQcT
http://paperpile.com/b/9HWWqc/NjQcT
http://paperpile.com/b/9HWWqc/NjQcT
http://paperpile.com/b/9HWWqc/NjQcT
http://paperpile.com/b/9HWWqc/NjQcT
http://paperpile.com/b/9HWWqc/nabW
http://paperpile.com/b/9HWWqc/nabW
http://paperpile.com/b/9HWWqc/nabW
http://paperpile.com/b/9HWWqc/V1Dax
http://paperpile.com/b/9HWWqc/V1Dax
http://paperpile.com/b/9HWWqc/V1Dax
http://paperpile.com/b/9HWWqc/V1Dax
http://dx.doi.org/10.1016/j.spmi.2018.01.001
http://dx.doi.org/10.1016/j.spmi.2018.01.001
http://paperpile.com/b/9HWWqc/apACB
http://paperpile.com/b/9HWWqc/apACB
http://paperpile.com/b/9HWWqc/apACB
http://paperpile.com/b/9HWWqc/apACB
http://dx.doi.org/10.1007/s13399-021-01312-4
http://dx.doi.org/10.1007/s13399-021-01312-4
http://paperpile.com/b/9HWWqc/apACB
http://paperpile.com/b/9HWWqc/eAXv
http://paperpile.com/b/9HWWqc/eAXv
http://paperpile.com/b/9HWWqc/eAXv
http://paperpile.com/b/9HWWqc/eAXv
http://paperpile.com/b/9HWWqc/yHxK2
http://paperpile.com/b/9HWWqc/yHxK2
http://paperpile.com/b/9HWWqc/yHxK2
http://paperpile.com/b/9HWWqc/yHxK2
http://paperpile.com/b/9HWWqc/yHxK2
http://paperpile.com/b/9HWWqc/yHxK2
http://paperpile.com/b/9HWWqc/PpuC
http://paperpile.com/b/9HWWqc/PpuC
http://paperpile.com/b/9HWWqc/PpuC
http://paperpile.com/b/9HWWqc/PpuC
http://paperpile.com/b/9HWWqc/948xg
http://paperpile.com/b/9HWWqc/948xg
http://paperpile.com/b/9HWWqc/948xg
http://paperpile.com/b/9HWWqc/948xg
http://paperpile.com/b/9HWWqc/948xg
http://paperpile.com/b/9HWWqc/8S6a
http://paperpile.com/b/9HWWqc/8S6a
http://paperpile.com/b/9HWWqc/8S6a
http://paperpile.com/b/9HWWqc/8S6a
http://dx.doi.org/10.1063/1.2259820
http://dx.doi.org/10.1063/1.2259820
http://paperpile.com/b/9HWWqc/KqsPN
http://paperpile.com/b/9HWWqc/KqsPN
http://paperpile.com/b/9HWWqc/KqsPN
http://paperpile.com/b/9HWWqc/TsVzz
http://paperpile.com/b/9HWWqc/TsVzz
http://paperpile.com/b/9HWWqc/TsVzz
http://paperpile.com/b/9HWWqc/TsVzz
http://dx.doi.org/10.1103/physrevb.74.125419
http://dx.doi.org/10.1103/physrevb.74.125419
http://paperpile.com/b/9HWWqc/EXYCh
http://paperpile.com/b/9HWWqc/EXYCh
http://paperpile.com/b/9HWWqc/EXYCh
http://paperpile.com/b/9HWWqc/EXYCh
http://dx.doi.org/10.1016/j.cocom.2020.e00507
http://dx.doi.org/10.1016/j.cocom.2020.e00507
http://paperpile.com/b/9HWWqc/JvEqz
http://paperpile.com/b/9HWWqc/JvEqz
http://paperpile.com/b/9HWWqc/JvEqz
http://paperpile.com/b/9HWWqc/JvEqz
http://paperpile.com/b/9HWWqc/C4fH7
http://paperpile.com/b/9HWWqc/C4fH7
http://paperpile.com/b/9HWWqc/C4fH7
http://paperpile.com/b/9HWWqc/C4fH7
http://paperpile.com/b/9HWWqc/C4fH7
http://paperpile.com/b/9HWWqc/MM863
http://paperpile.com/b/9HWWqc/MM863
http://paperpile.com/b/9HWWqc/MM863
http://paperpile.com/b/9HWWqc/MM863
http://paperpile.com/b/9HWWqc/MM863
http://paperpile.com/b/9HWWqc/MM863
http://paperpile.com/b/9HWWqc/MM863
http://paperpile.com/b/9HWWqc/Kerk
http://paperpile.com/b/9HWWqc/Kerk
http://paperpile.com/b/9HWWqc/Kerk
http://paperpile.com/b/9HWWqc/Kerk
http://dx.doi.org/10.1007/s10825-008-0180-z
http://dx.doi.org/10.1007/s10825-008-0180-z
http://paperpile.com/b/9HWWqc/jm21k
http://paperpile.com/b/9HWWqc/jm21k
http://paperpile.com/b/9HWWqc/jm21k
http://paperpile.com/b/9HWWqc/jm21k
http://paperpile.com/b/9HWWqc/jm21k
http://paperpile.com/b/9HWWqc/jm21k
http://paperpile.com/b/9HWWqc/jm21k
http://paperpile.com/b/9HWWqc/ZneE3
http://paperpile.com/b/9HWWqc/ZneE3


Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 4 ¦ 2022 298 

Devishree.M, et al.: Simulation of Carbon Nanotubes Using CNT Band Based on Extended Huckel Theory and Number of Pz Orbital theory to 
predict its density of state 

 

   
 
 

Powered with Low Density Polyethylene Oil.” Energy Sources, Part A: Recovery, Utilization, and Environmental Effects 43 (23): 3064–81. 

24. Sudhakar, M. P., Merlyn Ravel, and K. Perumal. 2021. “Pretreatment and Process Optimization of Bioethanol Production from Spent 
Biomass of Ganoderma Lucidum Using Saccharomyces Cerevisiae.” Fuel 306 (December): 121680. 

25. Tang, Zhe, Chun-Hua Tang, and Hao Gong. 2012. “A High Energy Density Asymmetric Supercapacitor from Nano-Architectured 

Ni(OH)2/Carbon Nanotube Electrodes.” Advanced Functional Materials. https://doi.org/10.1002/adfm.201102796. 
26. Wong, H-S Philip, and Deji Akinwande. 2011. Carbon Nanotube and Graphene Device Physics. Cambridge University Press. 

27. Yoosefian, Mehdi, and Nazanin Etminan. 2016. “Density Functional Theory (DFT) Study of a New Novel Bionanosensor Hybrid; 

tryptophan/Pd Doped Single Walled Carbon Nanotube.” Physica E: Low-Dimensional Systems and Nanostructures. 
https://doi.org/10.1016/j.physe.2016.03.009. 

28. Zienert, Andreas, Jörg Schuster, and Thomas Gessner. 2013. “Extended Hückel Theory for Carbon Nanotubes: Band Structure and 

Transport Properties.” The Journal of Physical Chemistry. A 117 (17): 3650–54. 

 

TABLES AND  FIGURES  

Table 1: Band Gap magnitude for extended Huckel theory based carbon nanotube. 

 

TUBE LENGTH(nm) CARBON-CARBON SPACING 

(Å) 

BANDGAP MAGNITUDE(eV) 

4 1.32 0.3772 

5 1.42 0.3872 

6 1.52 0.3712 

7 1.32 0.2478 

8 1.43 0.9581 

9 1.52 0.7353 

10 1.32 0.5963 

11 1.42 0.5014 

12 1.32 0.8547 

13 1.42 0.6490 

14 1.52 0.1962 

15 1.32 0.2469 

16 1.42 0.2542 

17 1.52 0.5709 

18 1.32 0.5613 

19 1.42 0.3654 

20 1.52 0.0108 

21 1.32 0.5476 

22 1.42 0.0458 
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Table 2:  Band Gap magnitude for Pz orbital theory based carbon nanotube. 

 

TUBE LENGTH(nm) CARBON-CARBON SPACING 

(Å) 

BANDGAP MAGNITUDE(eV) 

4 1.42 0.6490 

5 1.52 0.3580 

6 1.32 0.2469 

7 1.42 0.1080 

8 1.52 0.8967 

9 1.32 0.9860 

10 1.42 0.3654 

11 1.52 0.7530 

12 1.32 0.5476 

13 1.42 0.8856 

14 1.42 0.6490 

15 1.52 0.1962 

16 1.32 0.0456 

17 1.42 0.2542 

18 1.52 0.0108 

19 1.32 0.5613 

20 1.42 0.2543 

21 1.42 0.0108 

22 1.32 0.0108 

 

TABLE 3: Comparison of mean and  accuracy using extended Huckel theory and  Pz orbital theory.  

 

Parameter Group N Mean Std. Deviation Std. Error 

Mean 
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Accuracy 

 

Extended huckel 

theory 

20 0.7817 0.64442 0.14410 

Pzorbital theory 20 0.5613 0.55626 0.0.12438 

TABLE 4: Independent sample T test in predicting the density of state using Extended huckel theory and Pz orbital 

theory. There appears to be a statistically significant difference (p>0.05) in both methods. 

 

Parameter Levene’s Test  

For Equality of 

Variances 

t-test for Equality of Means   95% Confidence 

Interval of the 

Difference 

 F  Sig       t    df Mean 

Differenc

e 

Std error 

differenc

e 

  lower upper 

Equal  

Variance 

assumed 

0.655 0.423 1.158  38  0.2204 0.19036 -0.1649 0.6059 

 

 

Equal 

variance not 

assumed 

  1.158 37.206 0.2204 0.19036 -0.1651 0.6059 

 

 

Fig. 1. Bar chart representing the comparison of structure  and group of carbon nanotube  with Extended huckel 

theory and  Pz orbital theory. Both the comparisons appear to produce the same variable result with accuracy ranging 

from 0.53% to 0.58% X axis. Extended huckel theory and  Pz orbital Y Axis. The standard deviation (SD) was 

calculated to be +/- 1. 
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                                (a)                                                               (b) 

Fig. 2. Graphs represent the outcome of Extended huckel theory and  Pz orbital theory of CNT BAND LAB TOOL 

in nanohub.org. (a) represents the y- axis as density of state and x- axis represents energy. (b) represents the y-axis 

as energy and x-axis represents energy. 


