Functionalised silicon oxide nanoparticles – work progress and experimental plan

Synthesis protocol
	Reactant
	Volume

	Triton X-100
	35.4 mL

	Cyclohexane
	150 mL

	n-Hexanol
	36 mL

	RuBpy (16.6 mM)
	RO/DI H2O
	8 mL

	
	RuBpy (100 mM)
	1.6 mL

	TEOS
	2 mL

	NH4OH (30%)
	1.2 mL

	24 hours of stirring

	TEOS
	1 mL

	CES
	1 mL

	24 to 48 hours of stirring



Progress and aspects to be improved
- No major problems have been encountered in terms of using the synthesised NPs to detect fingermarks. Fingermark development has been done on mainly aluminium foil and transparent polypropylene with different donors.
- NP solution is diluted with (H2O + 0.5 M NaCl) in a 1 : 1 ratio to produce a working solution according to the published formulation. This has been reduced by 20 times through my experiments.
- No change has been made to the detection mode (0.5 M NaCl in working solution) detection time (1 hour) since they still generate the best results.
- In terms of the duration of synthesis, it currently requires three days to complete. Would a shorter synthesis time be possible with different reactants or synthesis conditions?
- In the scope of applicability, a shorter detection time than 1 hour would be much more desirable. This prompts a question regarding the sensitivity/selectivity of the functionalised NPs towards fignermark residues – Are there other functionalisation groups that can provide improved interactions between functionalised SiO2 NPs and fingermark residues. The current hypothesis is that chemical bonding (peptide bond) is the main interactions.

Next experiments
- Comparison experiments to the published formulation would be done using the new NP concentration as a modified parameter, the performance of the modified solution would also be compared to two-step cyanoacrylate fuming.
- Would addition of a surfactant solution somehow change the mechanism of working solution?
[bookmark: _GoBack]- Keeping the pH neutral for now seems to be alright from the results obtained and it is also the best for applicability (ease of use). But it might worth a shot to change the solution’s pH and see what happens (is it just zeta potential we are looking at or it might actually affect the nature of the functionalised NPs?)
