
Measurement	of	UFP	during	repair	works	in	railway	tunnels	

Real-:me	par:cle	concentra:on	analysis	

Ø	A	dilu:on	system	(100)	was	used		for	
DISCmini	and	Nanoscan	analysers.		 •  Transmission	electron	microscopy		

					+	X-ray	emission	analysis.	

D.Bémer,	B.	Oury,	INRS,	rue	du	Morvan,	54519,	Vandoeuvre,	France	

Nanoscan	TSI®	
(differen:al	mobility	analyser)	

N	≤	106	/cm3	
10	≤	dm	≤	400	(300)	nm	

STEM	–	X-ray	analysis	

-  Number	concentra:on	in	UFP	>	107	/cm3	
-  Mass	concentra:on	in	EC	>	OEL	=	50	µg/m3	
-  Mixing	of	diesel	and	metallic	par:cles,	
-  Dis:nc:on	between	metallic	and	carbon	par:cles	with	

the	combina:on	of	the	DISCmini	and	aethalometer.	

Fig.1	Varia:on	in	par:cle		concentra:on	and	average	
diameter		

Ø	Protec:ve	measures	are	needed	for	workers	in	this	
ac:vity	sector	in	addi:on	to	ven:la:on	(DPF,	
respiratory	protec:ons,	welding	fumes	extractors,	…)	

Fig.3	Par:cle	mass	concentra:on		determined	from	DISCmini	
data	(N,	dm)	and	diesel	par:cle		effec:ve	density.		
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Ø EC : 80 µg.m-3  - OC : 143 µg.m-3 (3 h sampling) 

Fig.2	Par:cle	size	distribu:on	in	number		
(Nanoscan)		

•  Elemental	carbon	EC/	Organic	carbon	OC,	Sunset	
					carbon	analyser	(thermo-op:cal	method)		


