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Description	

The	research	group	of	Prof.	Joachim	Koetz	is	dealing	with	the	synthesis	of	nanoparticles	of	
different	 shape	 and	 size	 and	 their	 application	 as	 sensor	 materials	 and	 for	 the	 surface-
enhanced	Raman	 spectroscopy	 for	 the	detection	of	molecules	 and	 reaction	mechanisms.	
The	 important	 thing	 here	 is	 the	 separation	 and	 isolation	 of	 anisotropic	 nanoparticles	
(nanotriangles	 and	 nanostars)	 and	 their	 surface	 modification.	 In	 addition	 to	 the	 self-
organization	of	gold	and	magnetite	nanoparticles,	the	research	is	focused	on	the	insertion	
of	these	particles	into	Janus	emulsions.	This	makes	it	possible	to	adjust	the	droplet	size	of	
stimuli-sensitive	Janus	emulsions,	and	respectively	the	pore	sizes	of	the	resulting	aerogels.	
The	 ultralight	 magnetic	 aerogels	 can	 be	 used	 for	 purifying	 liquids	 (dye	 and	 oil	 layer	
separation).		

	

	

	

Details	

§ Template	phases	
o Polyelectrolyte-modified	microemulsions	
o Janus	emulsions	

§ Metal	nanoparticles	and	quantum	dots	
o Different	shape	and	size	
o Modification	of	particles		
o Use	for	surface-enhanced	Raman	spectroscopy	

	
Methods	
§ High-resolution	transmission	electron	microscopy	(HRTEM)	
§ Cryo-Scanning	electron	microscopy	(Cryo-SEM)	

§ Asymmetric	field	flow	fractionation	(AFFF)	
§ Rheology,	electrophoretic	light	scattering,	interfacial	tension	measurements	
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Applications	
• Pharmaceutics	
• Medical	therapy	
• Medical	diagnostic	
• Sensor	development	
• Detection	and	analysis	of	

chemical	reactions	in	real-
time	

• Detection	of	chemical	
compounds	and	biomolecules	

• Stabilization	of	emulsions	
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Interest	in	cooperation	
• Research	cooperation	
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