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Lab Report 3 Final - Owen Miller
GRADEMARK REPORT

GENERAL COMMENTS

Engagement with Literature 10/15

You have used a good mix of sources (textbook, 
journal papers, and online materials) to support 
nitration chemistry, mechanisms, and OME context. 
Referencing is broadly in IEEE style, but there are 
noticeable accuracy issues in author details: several 
references list multiple initials but only a single 
surname. Some sources are also lower-authority (e.g. 
BBC Bitesize/Byju’s) for Level 6. Literature is used well 
to explain concepts, but you do not explicitly 
benchmark your yields against literature/expected 
values.

Knowledge and Understanding 16/20

Strong understanding of the core chemistry. You 
correctly describe mixed-acid generation of the 
nitronium electrophile, electrophilic aromatic 
substitution, and the meta-directing/deactivating effect 
of the ester group. The report also distinguishes 
aromatic nitration from the nitroguanidine route and 
recognises that the nitroguanidine system involves 
strongly acidic/dehydrating conditions with 
rearrangement/N–NO₂ formation. Temperature 
control is justified appropriately (rate control, 
selectivity, avoiding runaway/side reactions). Overall, 
the chemistry is accurate and well explained. First 
reaction is incomplete as charges on ions are missing. 

Cognitive and Intellectual Skills 15/20

Purpose, hypothesis, and variables are clearly set out, 
and you link reaction conditions to likely outcomes 
(yield, purity, crystal form). The results discussion goes 
beyond description by identifying plausible reasons for 
yields below theoretical and suggesting realistic 
improvements (tighter temperature control, slower 
addition, minimising ethanol volume, improved 
stirring/filtration). The main improvement needed is 
more explicit critical comparison to external 
benchmarks (expected/literature yields and typical 
impurity profiles).

Practical Application Skills 23/30

Data handling is strong: raw masses are presented 
clearly, and yield calculations are correct and 
transparent. You show good practical awareness of 
where yield losses occur (transfers, filtration, 



recrystallisation, incomplete conversion) and how to 
mitigate them. The discussion of nitroguanidine is 
appropriately linked to handling/quality issues (drying, 
impurities, and downstream processing such as 
grinding/particle-size control). To strengthen this 
further, you could be clearer on how you would 
confirm purity beyond appearance (e.g. melting 
point/IR).

Transferable Skills 12/15

The report is well structured, easy to follow, and 
written in an appropriate scientific tone. Tables are 
clear and the document reads professionally. The 
stated word count is slightly above the usual 1000-
word expectation. Minor presentation improvements 
would include tightening phrasing in the discussion 
and ensuring consistently formatted citations and 
reference entries.
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