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Module 3.  The Organization of Technical Papers 
 
Using Outlines to Organize a Technical Paper 
 Technical papers are organized around a general formula.  The formula may vary somewhat 
from one paper to the next but typically contains many common components, listed below 
 

0.  abstract 
I.  Introduction or Background 
II.  Method (Computational Method, Experimental Synthesis Method, 

Experimental Characterization Method, Theory Derivation) 
III.  Results 
IV.  Discussion 
(Frequently III. Results and IV. Discussion are combined into “Results and 

Discussion” 
V. Conclusion 
VI.  Acknowledgments 
VII.  References 
VII.  Supplementary Information (if necessary) 

 
This list of components given above is the essence of a very general outline.  An outline is a list 
of topics organized according to how they will appear in the paper.  The outline that is given 
above is a very broad and therefore not particularly useful.  Virtually every paper we read will 
follow this outline.  It is more useful to write a more detailed outline.   
 
Nomenclature of a Detailed Outline 
 There are two general ways to number an outline.  Both are given below.  The first method 
uses a combination of numbers and letters, as shown below. 
 
I.  First level headings use Roman numerals and are not indented. 
 I.A.  Second level headings use uppercase letters and are indented one space.   
  I.A.1.  Third level headings use Arabic numerals and are indented two spaces. 
    I.A.1.a.  Fourth level headings use lowercase letters and are indented three spaces. 
 
The second method uses numbers and periods as shown below. 
 
1.  First level headings use one number and are not indented. 
 1.1.  Second level headings use two numbers and are indented one space.   
  1.1.1.  Third level headings use three numbers and are indented two spaces. 
    1.1.1.1.  Fourth level headings use four numbers and are indented three spaces. 
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I don’t care which nomenclature for outlines you use in this course.  In the examples, that follow 
I will use whichever method the journal uses.  Example 1 uses the first method.  Example 2 uses 
the second method. 
 
Content of a Detailed Outline 
   In a detailed outline, every paragraph should have a heading.  Thus a detailed outline yields a 
much more complete view of the manuscript one intends to write than the general outline given 
above.   Perhaps the best way to explain the relationship between an outline and a manuscript is 
to work the problem backward.  Typically, one has neither an outline nor a manuscript.  One 
creates the outline first and writes the manuscript based on the outline. We now work the reverse 
problem.  We take the two example study articles first introduced in Module 2 and extract 
outlines from them.  We begin with example 1. 
 
Example 1.  A Theoretical Manuscript 
 
 This outline corresponds to the first example manuscript, Wang et al., Phys. Rev. E 81  
061204 (2010).  This particular manuscript has explicit headings provided by the journal as 
follows 
 

0.  abstract 
I.    Introduction 
II.  Simulation 
III.  Theory 
IV.  Results 
 IV.A.  Simple fluid monatomic molecule 
 IV.B.  Diatomic fluid at low density 
 IV.C.  Diatomic fluid at high density 
V.  Conclusions 
VI. Acknowledgments 
VII. References 

 
Our more detailed outline will use this general outline and fill in the missing details.  There is 
nothing to add to the abstract, since it is only one paragraph.  Similarly the Acknowledgments 
and the References section do not need to be further enumerated in the outline.  We note that 
there is an introduction.  There are two methods sections.  The first method section is titled 
“Simulation” and gives the details of the numerical procedure used in the work.  The second 
method section is titled “Theory” and gives the details of the theoretical approach used in the 
work.  There is a “Results” section, which in reality is a combined “Results and Discussion” 
section.  Within the “Results” section, there are three explicit sub-sections.  Finally, there is a 
“Conclusions” section. 
 The detailed outline is given below. 
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Detailed Outline 
Wang et al., Phys. Rev. E 81  061204 (2010) 

 
0.  abstract 
I.    Introduction 
 I.A.  Background on Generating Coarse-Grained (CG) Potentials 
  I.A.1.  Procedure for Generating CG Stretching/Bending Potentials (¶ 1, p 1) 
  I.A.2.  This Procedure is inadequate for Non-bonded Potentials (¶ 2, p 1) 
  I.A.3.  Existing Procedure #1 for Generating CG Non-bonded Potentials (¶ 3, p 1)  
  I.A.4.  Existing Procedure #2 for Generating CG Non-bonded Potentials (¶ 4, p 1) 
 I.B.  Review of the Literature:  The Orstein-Zernike Percus-Yevick (OZPY) integral equation 
  I.B.1.  Introduction to OZPY (¶ 5, p 2) 
  I.B.2.  Typical uses of OZPY (¶ 6, p 2) 
  I.B.3.  Application of OZPY to simple fluids (¶ 7, p 2) 
  I.B.4.  Application of OZPY to polymers (¶ 8, p 2) 
  I.B.5.  Application of inverse OZPY to polymers (¶ 9, p 2) 
  I.B.6.  Advantages of inverse OZPY approach (¶ 10, p 2) 
 I.C.  Restatement of purpose of paper (¶ 11, p 2) 
 
II.  Simulation 
 II.A.  Numerical Method for Monatomic Fluid Simulations (¶ 12, p 2) 
 II.B.  Numerical Method for Diatomic Fluid Simulations (¶ 13, p 3) 
 
III.  Theory 
 III.A.  Definition of the OZ equation (¶ 14, p 3) 
 III.B.  Adaptation of the OZ equation for diatomic molecules (¶ 15, p 3) 
 III.C.  Adaptation of the OZ equation for diatomic molecules, example (¶ 16, p 3) 
 III.D.  Derivation of the OZPY equation (¶ 17, p 4) 
 III.E.  Recast OZPY equation in terms of density distributions rather than PCFs (¶ 18, p 4) 
 III.F.  Notes on numerical evaluation of theory (¶ 19, p 5) 
 
IV.  Results 
 IV.A.  Simple fluid monatomic molecule 
  IV.A.1.  Compare PCFs for the monatomic system from MD and OZPY (¶ 20, p 5) 
  IV.A.2.  Report the PCFs for the monatomic system from OZPY (¶ 20, p 5) 
  IV.A.3.  Report the CG potentials (¶ 21, p 5) 
  IV.A.4.  Examine failure of approximate equation 1 (¶ 22, p 5) 
  IV.A.5.  Report the cavity function (¶ 23, p 6) 
 IV.B.  Diatomic fluid at low density 
  IV.B.1.  Report the diatomic low density RDFs (¶ 24, p 6) 
  IV.B.2.  Report the diatomic low density CG potential (¶ 25, p 7) 
 IV.C.  Diatomic fluid at high density 
  IV.C.1.  Report the diatomic high density RDFs (¶ 26, p 7) 
  IV.C.2.  List Potential Sources of Error (¶ 27, p 7) 
  IV.C.3.  Evaluate Likelihood of Various Sources of Error (¶ 28, p 7) 
  IV.C.4.  Fit conventional potential to CG potential (¶ 29, p 8) 
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  IV.C.5.  Discuss potential for future applications (¶ 30, p 8) 
 
V.  Conclusions (¶ 31, p 8) 
 
VI. Acknowledgments (¶ 32, p 8) 
VII. References 
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Example 2.  An Experimental Manuscript 
 
 This outline corresponds to the first example manuscript, Liu et al., Chem. Eng. J. 151  pp. 
235-240 (2009).  This particular manuscript has explicit headings provided by the journal as 
follows 
 

0.  abstract 
1.  Introduction 
2.  Experimental 
 2.1.  Preparation of pure Fe3O4 particles and the composite magnetic particles 
 2.2.  Boron adsorption 
3.  Results and discussion 
 3.1.  Preparation and characterization of the particles 
 3.2.  Adsorption kinetic curves 
 3.3.  Effect of initial solution pH on Adsorption 
 3.4.  Effect of ionic strength on the adsorption 
 3.5.  Adsorption mechanisms 
4.  Conclusion 
5.  Acknowledgments 
6.  References 

 
We see that this journal also provided two levels of headings.  These levels of headings were 
provided by the authors.  They help the reader see the organization of the paper, which facilitates 
understanding.   
 
 Once again, our more detailed outline will use this general outline and fill in the missing 
details.  This paper has the standard organization of an Introduction, a Methods section, titled 
“Experimental” here, a “Results and Discussion” section, and a “Conclusions” section.   The 
detailed outline is given below. 
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Detailed Outline 
Liu et al., Chem. Eng. J. 151  pp. 235-240 (2009) 

 
0.  abstract 
 
1.  Introduction 
 1.1.  Background on Boron (¶ 1, p 1) 
 1.2.  Existing ways to remove boron from water (¶ 2, p 1) 
 1.3.  Introduce Magnetic Assisted Adsorption Separation (¶ 3, p 1) 
 1.4.  Restatement of purpose of paper (¶ 4, p 2) 
 
2.  Experimental 
 2.1.  Preparation of pure Fe3O4 particles and the composite magnetic particles 
  2.1.1.  Preparation Procedure (¶ 5, p 2) 
  2.1.2.  Equipment Information (¶ 6, p 2) 
 2.2.  Boron adsorption 
  2.2.1.  Adsorption Procedure (¶ 7, p 2) 
  2.2.2.  Separation Procedure (¶ 8, p 2) 
 
3.  Results and discussion 
 3.1.  Preparation and characterization of the particles 
  3.1.1.  Comparison of structure of composite and Fe3O4 particles (¶ 9, p 2) 
  3.1.2.  Report water content (¶ 10, p 2) 
  3.1.3.  Report PZC results (¶ 11, p 2)  
 3.2.  Adsorption kinetic curves (¶ 12, p 2)  
 3.3.  Effect of initial solution pH on Adsorption (¶ 13, p 3)  
 3.4.  Effect of ionic strength on the adsorption (¶ 14, p 3) 
 3.5.  Adsorption mechanisms 
  3.5.1.  Expectations for differences in adsorption (¶ 15, p 3) 
  3.5.2.  Present proof that complexation is not responsible for adsorption (¶ 16, p 4) 
  3.5.3.  Form of boron present in the solutions of this work (¶ 17, p 4) 
  3.5.4.  Confirmation of the importance of electrostatic interactions (¶ 18, p 4) 
  3.5.5.  Report adsorption vs ionic strength (¶ 19, p 4) 
  3.5.6.  Role of hydrogen bonding (¶ 20, p 4) 
  3.5.7.  Role of hydrophobic interacations (¶ 21, p 4) 
  3.5.8.  Summary of three types of interactions (¶ 22, p 5) 
  3.5.9.  Three regimes of adsorption (¶ 23, p 5) 
  3.5.10.  Adsorption of both anion and neutral species occurs (¶ 24, p 5) 
 
4.  Conclusion (¶ 25, p 5) 
 
5.  Acknowledgments (¶ 26, p 5) 
6.  References 
 
 


