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6. Appendix: Methodology
this is a very detailed, well built ToC; all relevant
sections are included and the report is
structured properly





reaction temperature, addition rate of the nitrating mixture, reagent ratios,
recrystallisation solvent volume

reaction time, stirring rate, cooling method, starting material identity and purity, glassware and filtration
technique



dehydrating agent



Formula weight g/mol

sig figs



mass of NQ

sig figs













FINAL GRADE

76/100

Lab 3 NC
GRADEMARK REPORT

GENERAL COMMENTS

Engagement with Literature 12/15

You have used a wide and appropriate range of 
sources, including textbooks, peer-reviewed journal 
articles and authoritative databases relevant to 
nitration chemistry and energetic materials. The 
literature is clearly used to support explanations of 
mechanisms, temperature control, recrystallisation 
and OME relevance. Referencing is generally accurate 
and consistently applied in IEEE style. However, the 
literature is used mainly to support explanations 
rather than to critically benchmark your experimental 
results (for example, % yields are not compared with 
literature values), which limits the depth of 
engagement.

Knowledge and Understanding 15/20

This report demonstrates a strong understanding of 
the underlying chemistry. EAS and N-nitration are 
correctly distinguished and explained, including the 
formation and role of the nitronium ion, and the 
importance of temperature control in highly 
exothermic nitration reactions. meta-directing effects 
of the ester group not mentioned. Mechanisms are 
clearly described but not supported with diagrams. 
Balanced equations are correctly presented. Main area 
for improvement includes presentaion of detailed 
mechanisms for both types of reactions. 

Cognitive and Intellectual Skills 15/20

The aim is clearly stated and the hypothesis is logical 
and chemically justified. You demonstrate good 
reasoning when interpreting yields and discussing how 
temperature control, mixing and recrystallisation affect 
outcome and product quality. However, the treatment 
of variables is weaker: independent variables are 
described as “not applicable,” which is not fully correct 
for this type of experiment, and results would benefit 
from more explicit comparison with expected or 
literature values to strengthen evaluation.

Practical Application Skills 22/30



 Experimental data are clearly presented in tables, 
theoretical and % yields are calculated correctly, and 
chemical equations are balanced. Units are mostly 
correct. You provide a thoughtful discussion of 
experimental error and realistic methods for 
improving yield and purity. Discussion of NQ grinding 
and its relevance to performance in energetic 
formulations is accurate and well linked to OME. Marks 
are limited slightly by the absence of some raw 
balance data (e.g. container + sample masses in all 
cases) and by limited quantitative comparison with 
published yields.

Transferable Skills12 /15

The report is well structured with a clear ToC and 
logical section flow. Tables are clearly titled and 
integrated into the text. Scientific language is generally 
formal and appropriate. The experimental procedure 
would normally be expected in an appendix. 
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