
 

  

 

Aalborg Universitet

Control of the polytetrafluoroethylene (PTFE) coating by Raman mapping

Albizu, Gorka; Kucheryavskiy, Sergey; Ostra, Miren; Vidal, Maider

Creative Commons License
Unspecified

Publication date:
2022

Document Version
Other version

Link to publication from Aalborg University

Citation for published version (APA):
Albizu, G., Kucheryavskiy, S., Ostra, M., & Vidal, M. (2022). Control of the polytetrafluoroethylene (PTFE)
coating by Raman mapping. 70-71. Abstract from International conference on spectral imaging IASIM-2022,
Esbjerg, Denmark.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: April 25, 2024

https://vbn.aau.dk/en/publications/5a175ffc-6c5f-47d4-aed5-e80039a41f01


 70 

2. P.	J.	Williams,	C.	Bezuidenhout,	and	L.	J.	Rose,	“Differentiation	of	Maize	Ear	Rot	

Pathogens,	on	Growth	Media,	with	Near	Infrared	Hyperspectral	Imaging,”	Food	Anal.	

Methods,	vol.	12,	no.	7,	pp.	1556–1570,	2019.	

P17.	CONTROL	OF	THE	POLYTETRAFLUOROETHYLENE	(PTFE)	COATING	BY	

RAMAN	MAPPING	

Gorka	Albizu1,	Sergey	Kucheryavskiy2,	Miren	Ostra1,	Maider	Vidal1	
1University	of	the	Basque	Country	(UPV/EHU),	Department	of	Applied	Chemistry,	San	

Sebastian,	Spain	
2Aalborg	University,	Department	of	Chemistry	and	Bioscience,	Esbjerg,	Denmark	

In	 the	 coatings	 industry	 it	 is	 common	 to	 incorporate	 particles	 into	 the	 deposition	metal	

matrix	in	order	to	improve	properties	of	the	material.	The	polytetrafluoroethylene	(PTFE)	is	

one	of	the	most	widely	used	particles	in	Ni-P	electroless	processes	because	of,	among	other	

properties,	 the	 high	 corrosion	 resistance	 and	 lower	 friction	 of	 the	 resulting	 Ni-P/PTFE	

coatings	 [1].	 However,	 these	 properties	 are	 highly	 dependent	 on	 the	 composition	 of	 the	

deposit,	which	must	be	homogeneous	all	over	the	surface,	therefore,	quality	control	of	the	

coating	level	is	very	important.	

One	of	the	simplest	way	to	carry	out	a	non-destructive	control	of	the	coated	plates	is	visual	

inspection,	both	manual	and	by	using	analysis	of	digital	 images	[2].	However,	despite	the	

sensitivity	of	such	methods	is	good	enough	to	distinguish	between	coated	and	non-coated	

parts,	it	is	not	acceptable	when	it	comes	to	evaluate	the	composition	of	Ni-P/PTFE	coatings.	

In	this	case,	spectroscopic	methods,	in	particular	Raman	spectroscopy,	can	be	beneficial	as	

PTFE	has	several	characteristic	Raman	bands	[3].	

In	 this	 work	 Raman	 spectroscopy	 has	 been	 applied	 for	 qualitative	 analysis	 of	 the	

homogeneity	of	the	PTFE	coating	on	metal	plates.	A	characteristic	peak	at	734	cm-1	has	been	

identified	in	Ni-P/PTFE	coating	and	used	for	the	control	of	the	coating	level.	The	experiments	

have	 shown	 that	 the	 peak	 is	 detectable,	 even	 for	 the	 samples	with	 low	 thickness	 of	 the	

coating,	by	using	longer	exposure	time.	In	order	to	evaluate	spatial	distribution	of	the	coating	

level,	the	spectra	were	taken	using	10	x	4	grid	of	sampling	points	uniformly	distributed	over	

the	surfaces,	which	made	possible	to	construct	distribution	maps.	
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Moisture	content	and	distribution	is	a	critical	parameter	in	bars	production.	A	wrong	

control	of	moisture	can	lead	to	non-conforming	products	and	waste	excess	on	production	

lines.	In	the	field	of	hyperspectral	imaging,	the	search	for	alternative	light	sources	to	

stabilized-halogen	(cheaper	and	emitting	less	heat)	is	a	growing	necessity	for	the	

application	of	this	technology	in	industry.	

	

Fig.	1.	Spectra	comparison	between	halogen-based	and	LED-based	systems.	
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