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this is a detailed, well built ToC; all relevant sections are
included (except Methodology in Appendix) and the
report is structured properly

Appendix: Methodology

???

???



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

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

yield, purity

nitronium



low temperature colntrols the product formed

compound

The explanation of nitroguanidine formation contains significant mechanistic errors. The nitrate ion is not a nucleophile in this
reaction. In concentrated sulphuric acid, nitrate is activated to a highly electrophilic nitrating species, which is attacked by the
nucleophilic nitrogen in guanidine. Sulphuric acid acts as a strong acid and dehydrating agent, facilitating N-nitration and
proton transfer. The reaction is nitrogen-centred nitration and should not be described using electrophilic aromatic substitution
language.



units are missing



all calculations are correct

this statement should be supported by literature[Ref]

good point



- product losses during transfer, washing, and recrystallisation are noted but not chemically justified or quantified -
temperature control and over-nitration are identified, but the explanation lacks mechanistic depth - discussion of
nitroguanidine crystal morphology and grinding shows safety awareness but is weakly linked to purity and yield

access dates are missing for all online sources





FINAL GRADE

61/100

Lab 3
GRADEMARK REPORT

GENERAL COMMENTS

Engagement with Literature 8/15

A reasonable range of sources is used to support 
background chemistry and applications; however, 
several claims are not adequately supported. In 
particular, statements describing the percentage yields 
as “very low” are not benchmarked against literature or 
expected laboratory values, and a supporting 
reference is missing. There are also inconsistencies 
and omissions in IEEE formatting, including incomplete 
reference details (access dates). Greater use of the 
literature to contextualise results, rather than only 
describe processes, would strengthen this section.

Knowledge and Understanding 9/20

The EAS mechanism for methyl-3-nitrobenzoate is
shown, and the formation of the nitronium ion is
described. However, key mechanistic terms (e.g. σ-
complex) are not explained, and the roles of
reagents and solvents are only partially justified. The
explanation of NQ formation contains significant
mechanistic errors: the nitrate ion is incorrectly
described as a nucleophile, and the reaction is
inappropriately discussed using EAS terminology. In
reality, this is a nitrogen-centred nitration in which
activated nitrating species attack nucleophilic
nitrogen in guanidine, with sulphuric acid acting as a
strong acid and dehydrating agent. These
conceptual inaccuracies substantially limit the mark
for this criterion.

Cognitive and Intellectual Skills 10/20

The report presents a clear aim and hypothesis, and
there is awareness of safety considerations such as
runaway reactions. However, variables are
incomplete and not clearly distinguished. The
discussion of yield losses identifies several relevant
factors (scale, transfer losses, washing, temperature,
reaction time), but the analysis is largely descriptive
and repetitive. Factors are not prioritised, nor are
they supported by chemical reasoning or literature
comparison. The discussion of NQ crystal
morphology and grinding shows good awareness of
safety and performance, but it would benefit from
clearer linkage to purity, yield, and experimental
outcomes rather than extended narrative.



 

Practical Application Skills 22/30

All calculations are carried out correctly, and % yields 
are determined appropriately. Significant figures are 
generally handled well, though units are occasionally 
missing. Chemical equations are presented and 
balanced. Practical issues such as temperature 
control, recrystallisation losses, and grinding of 
nitroguanidine are recognised, indicating sound 
laboratory awareness, but the experimental 
implications could be explained more concisely and 
quantitatively.

Transferable Skills 12/15

The report is clearly structured with a detailed table of 
contents, and all required sections are present, except 
for a dedicated methodology section in the appendix. 
Presentation is clear, though minor spelling errors are 
present (e.g. toluene). Greater concision in the 
discussion section and more consistent technical 
language would improve overall clarity.
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