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Atmospheric	pollution	is	a	major	environmental	concern	



Indoor	pollution	in	work	places	



Our	project	



What	is	it?	Under	normal	conditions	is	a	colourless	
to	pale	yellow	liquid	that	evaporates	quickly				

What	is	used	for?	Large	amounts	are	produced	to	
make	important	materials,	inluding	rubber,	resins,	
fiberglass,	food-packaging,	colours	etc.	

How	may	it	affect	human	health?	Styrene	may	
enter	the	body	by	inhalation,	contaminated	water	or	
food,	dermal	contact.	Adverse	effects	include	
problems	to	the	central	nervous	system	(depression,	
headache,	loss	of	concentration,	fatigue,	nausea	etc.	
but	also	irritation	to	eyes,	skin	etc.		





It	has	been	recognized	as	
carcirogenic	by	WHO	and	
included	in	group	2B	
substances	

The	occupational	exposure	to	
styrene	is	considered	highly	
hazardous	
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radiation	

Trap	for	styrene	

detector	

We	studied	two	routes	for	developing	a	novel	
sensor	for	styrene:	gas	trapping	and	detection	

Mesoporous	
films	



Detection	system	for	rela-time	monitoring	via	MIR	spettroscopy		

Goal:	design	and	test	of	a	compact	and	(relatively)	
low-cost	device	



Schematic	layout	
of	the	lab	
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FTIR-PID	simultaneous	reding		
16	ppm	in	chamber	
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R2=0.990

a)

Experiments	with	styrene	

FTIR	calibration	curve	for	styrene	



Toward	a	
portable	FTIR	

system	





PhTES	

TEOS	
π	-	π	

PhTES	

TEOS	

Styrene	

Design	and	test	of	mesoporous	hybrid	PhTES/TEOS	silica	films	

PhTES:	phenyltriethxysilane	
TEOS:	tetraethoxysilane	

Substrato	

Weak	bond	with	
the	aromatic	
group	of	styrene	



PhTES/TEOS	Ratio	 0.25:1	 0.5:1	 1:1	
F127	(tensiattivo)	 138	mg	 138	mg	 138	mg	
TEOS	 1	ml	 1	ml	 1	ml	
PhTOS	 0.27	ml	 0.54	ml	 1.08	ml	
ETOH	(etanolo)	 8.405	ml	 8.135	ml	 7.595	ml	
H2O	 0.3	ml	 0.3	ml	 0.3	ml	
HCl	2N	 0.025	ml	 0.025	ml	 0.025	ml	
Totale	 10	ml	 10	ml	 10	ml	

We	tested	different	strategies	for	the	nanofilm	deposition	
•  Different	solutions	

with	different	
PhTES:TEOS	

•  Best	choice	0.5:1		
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•  Different	layer	number	
•  2	thermal	treatments	to	eliminate	

reaction	chemicals	
•  Products	studied	with	FTIR	
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1-layer	 5-layers	3-layers	

60	min	in	70	ppm	styrene	atmosphere	
From	ellipsometry:	
•  One	layer:	250	nm	
•  Three	layers	740	nm	



Styrene	910	cm-1	

Desorption	experiments	
	
The	film	is	exposed	for	1	hour	to	a	styrene	
atmosphere	and	than	measured	every	30	
sec	for	one	hrs	



Styrene	uptake	at	different	concentrations	



Thanks	for	your	attention	


